
Featured practice:
• Rain gardens (aka 
bioretention areas) 

Groups involved:
• Town of Ajax
• Aquafor Beech Ltd.
• Hawkins Contracting 
Services Ltd.
• Fern Ridge Landscaping 
and Eco-Consulting
• J. Jenkins and Sons
• Hermanns Contracting 
• Imbrium 

Budget: 
$375,000

Construction: 
September 9, 2014 to 
November 28, 2014

Town of Ajax Rain Gardens
Retrofit
CASE STUDY
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In the fall of 2014, the Town of Ajax 
completed the construction of three 
bioretention areas that blend function 
with aesthetics.  Located within a well-
established community adjacent to lake 
front access and trail systems, the rain 
gardens (also known as bioretention 
areas) were constructed in the Town’s 
road allowance and the parking area 
south of Lake Driveway West that services 
the washroom facility.  This follows the 
recommendations of the Town of Ajax 
Stormwater Management Retrofit Master Plan which aims to improve water quality for South Ajax.  The 
rain gardens are designed to provide effective water quantity management and improve the water quality 
by intercepting and treating stormwater runoff, all while enhancing and complimenting the surrounding 
neighbourhood. 

The Town of Ajax boasts approximately 7 km of shoreline along its southern border on Lake Ontario that 
is fully accessible to the public.  Visitors come to enjoy a section of the Trans-Canada Trail and the open 
spaces for a multitude of recreational activities while others simply come to enjoy the incredible views.  
Unfortunately poor water quality in the area has caused some beach postings and reduced public enjoyment 
of the area.  The Town of Ajax is committed to improving this great public space by improving water quality 
along contributing drainage areas to enhance the visitor experience.

The Ajax rain garden 
retrofit is a first step 
towards creating 
a signature “Green 
Street” for the area.   
The bioretentions will 
enhance the existing 
streetscape and 
improve the water 
quality of runoff 
entering Lake Ontario.
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STUDY SITE
The rain gardens are a pilot project for the Town and are located on 
the south side of Lake Driveway West between Harwood Ave. and 
Anstead Crescent.  Since it was a retrofit, the Town had to balance 
being a leader in environmental sustainability with the concerns 
of local residents.  Maintaining open views to the waterfront was 
essential as was ensuring the work provided minimal disturbance.
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PLANNING AND REGULATION

Project Objectives
• Reduce stormwater runoff and improve the quality of the 
stormwater being discharged to Lake Ontario through filtration/
infiltration systems. 

 • Use rain garden area vegetation to improve neighbourhood, park, 
and community aesthetics.

The Town of Ajax completed a Stormwater Retrofit Master Plan 
Class EA in 2011 which included stormwater management retrofit 
opportunities and new stormwater management practices.  Broken 
into two phases this site follows a recommendation from the EA 
and the Town’s Shoreline Improvement Strategy.  These three rain 
gardens are the first phase and were completed in the fall of 2014.  
In 2013 the Town began the process of getting the bioretention 
areas constructed by distributing a Request for Proposals for the 
detailed design and specifications for the construction of the 
roadside rain gardens.  Aquafor Beech Ltd. was selected for the job, 
and preliminary surveying was done in October 2013.  A public 
Information Center meeting was held in March 2014 to review 
details of the project and address any concerns.  The Town received 
positive feedback at the public meeting and the project has been 
well received by the community.  Hawkins Contracting Services Ltd. 
was selected through the Request for Pre-Qualification for General 
Contractors and submitted its bid for the Request for Tender in July 
2014.  Hawkins Contracting Services Ltd. completed construction on 
the bioretention areas by late November, 2014.  Aquafor Beech Ltd. 
is monitoring the site for two years and will supply a report with 

DESIGN
Designed by Aquafor Beech Ltd., the road retrofit consists of three 
rain gardens that treat and infiltrate road and parking lot runoff 
from the park property.  The aim was to improve stormwater 
management.  Aside from improved stormwater management, 
some of the top priorities were to complement the waterfront park, 
maintain open views and pedestrian connections, and keep existing 
trees as much as possible.  

For specific information on individual LID practices please refer to 
the LID Stormwater Management Planning and Design Guide (TRCA 
and CVC, 2010). 

Rain gardens
Three concepts were implemented based on the site considerations 
using native plant species.  Sites 1 and 3 convey stormwater 
runoff from the road through grassed swales to the rain gardens, 
and can overflow to the conventional storm sewer system.  Site 2 
receives sheet flow from a small parking lot and has no connection 
to a stormsewer.  Site 1 incorporates berm planting for improved 
aesthetics.  A cross section of the rain garden design is shown in 
Figure 2.  At each of the sites, 1 m of washed 20 mm clear stone was 
laid below the underdrain, followed by a 15 cm chocking layer of 
pea gravel, and then the bioretention media (hereafter biomedia).  
The biomedia used consists of sand, fines and leaf compost, but was 
incorporated in different ways at each of the sites;
• Site 1:  0.85 m of biomedia mixed with iron fillings (5% by wt.)
• Site 2:  0.85 m of biomedia 
• Site 3:  0.5 m of biomedia mixed with Sorbtive media (5% by vol.)

recommendations on other potential projects of this nature.  From 
the outset of this project, the Town intended for this site to serve 
as a local example of how to intergrate Low Impact Development 
(LID) into an existing built out area, while remaining sensitive to 
community concerns.

Figure 1. Study site location

Figure 2. Rain garden design cross section (Image courtesy of Town of Ajax & 
Aquafor  Beech Ltd.)

LAKE DRIVEWAY WEST

#6-202-2600 SKYMARK Ave,
MISSISSAUGA, ONTARIO, L4W 5B2
PHONE: (905) 629-0099, FAX: (905) 629-0089

Aquafor Beech
Limited

1. ALL ELEVATIONS ARE IN METRES AND REFERENCED TO LOCAL DATUM. ALL DIMENSIONS ARE IN METRIC UNITS.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LAYOUT AND SURVEY CONTROL DURING CONSTRUCTION.

3. THE CONTRACTOR IS RESPONSIBLE FOR LOCATION OF ALL EXISTING UTILITIES PRIOR TO CONSTRUCTION.

4. LOCATIONS OF THE EXISTING INFRASTRUCTURE INCLUDING SUBSURFACE PIPING AND MANHOLES ARE BASED ON AVAILABLE SURVEY AND
BACKGROUND INFORMATION AND ARE NOT EXACT.  THE CONTRACTOR IS RESPONSIBLE FOR LOCATION OF ALL EXISTING UTILITIES PRIOR TO
CONSTRUCTION.

5. THE CONTRACTOR SHALL DELINEATE THE REQUIRED WORKING AREA ON-SITE PRIOR TO THE START OF WORK AND SHALL CONFINE OPERATIONS
WITHIN THE DEFINED AREA. ALL ACTIVITIES, INCLUDING MAINTENANCE PROCEDURES, WILL BE CONTROLLED TO PREVENT ENTRY OF PETROLEUM
PRODUCTS, DEBRIS, RUBBLE, CONCRETE OR OTHER DELETERIOUS SUBSTANCES INTO ANY WATER/WATERCOURSE/WETLAND NATURAL FEATURE.
VEHICLE REFUELING AND MAINTENANCE MUST BE CONDUCTED AT LEAST 30 METRES FROM ANY WATER/WATERCOURSE/WETLAND NATURAL
FEATURE. ON-SITE EQUIPMENT REFUELING AND MAINTENANCE TO BE ONLY COMPLETED IN DESIGNATED AREAS.

6. WORKING AREAS, ACCESS REQUIREMENTS, SEDIMENT CONTROL MEASURES, AND TEMPORARY MATERIAL STORAGE AREAS TO BE MAINTAINED IN
GOOD REPAIR BY THE CONTRACTOR AT ALL TIMES. AREAS AFFECTED BY THE CONTRACTORS ACTIVITIES ARE TO BE REINSTATED TO THE EXISTING
CONDITIONS OR BETTER. ALL DISTURBED AREAS WILL BE RESTORED WITH NATIVE NON-INVASIVE VEGETATION SPECIES FOLLOWING CONSTRUCTION.
ANY DAMAGED SOD SHALL BE REMOVED AND REPLACED WITH SOD (TYP.) AND TOPSOIL AS REQUIRED AT THE CONTRACTORS OWN EXPENSE.

7. EROSION AND SEDIMENT CONTROLS (E&SC) SHOWN ON ESC1 (SHEET 7)  ARE THE MINIMUM THAT IS REQUIRED. THE CONTRACTOR IS RESPONSIBLE
FOR ENSURING THAT ALL E&SCS ARE FUNCTIONAL AND ARE REQUIRED TO USE ADDITIONAL APPROPRIATE ESC MEASURES IF NEEDED AND AS
NEEDED, TO PREVENT THE RELEASE OF SEDIMENT INTO ANY ADJACENT WATERCOURSE, WATERBODY, ADJACENT NATURAL FEATURE,AND RAIN
GARDEN AREA.

8. EROSION AND SEDIMENT CONTROL MEASURES WILL BE IMPLEMENTED PRIOR TO AND MAINTAINED DURING THE CONSTRUCTION PHASES TO PREVENT
ENTRY OF SEDIMENT INTO ANY WATER. THESE EROSION AND SEDIMENT CONTROL MEASURES WILL BE REMOVED FOLLOWING CONSTRUCTION
COMPLETION AND WHEN DISTURBED AREAS HAVE BEEN STABILIZED AND VEGETATION ESTABLISHED. ALL AREAS WHICH REMAIN DISTURBED FOR
MORE THAN 30 DAYS MUST BE STABILIZED TO THE SATISFACTION OF THE RELEVANT AGENCIES, THE CLIENT AND OR THE SITE ENGINEER.

9. THE CONTRACTOR SHALL MONITOR THE WEATHER SEVERAL DAYS BEFORE CONSTRUCTION TO ENSURE THAT WORK WILL BE CONDUCTED DURING
FAVOURABLE WEATHER CONDITIONS (I.E. DRY CONDITIONS). EROSION AND SEDIMENT CONTROLS SHALL BE CHECKED AND REINFORCED WHERE
MAINTENANCE IS REQUIRED TO REDUCE THE RISK OF SEDIMENT RELEASE DURING THE STORM EVENT. THE CONTRACTOR IS RESPONSIBLE FOR
MONITORING SITE CONDITIONS IF WET WEATHER IS EXPECTED, INCLUDING OVERNIGHT, WEEKENDS AND HOLIDAYS.

10. ALL SITE RESTORATION TO BE IN ACCORDANCE WITH THE REHABILITATION/PLANTING PLANS AND DETAILS.

11. THE CONTRACTOR IS TO PROVIDE THETOWN OF AJAX WITH 48 HOURS ADVANCE NOTICE PRIOR TO INITIATION OF CONSTRUCTION.

12. ALL GENERAL BACKFILL, INCLUDING ALL BERM STRUCTURES TO BE OF APPROVED MATERIAL AND COMPACTED TO A MINIMUM 95% STANDARD
PROCTOR DENSITY (SPD) UNLESS OTHERWISE STATED. ACCEPTABLE SOILS SHALL BE LOW PERMEABILITY SOILS AND APPROVED BY GEOTECHNICAL
AND OR SITE ENGINEER.

13. THE CONTRACTOR IS RESPONSIBLE FOR REMOVAL AND DISPOSAL OF ALL DEBRIS AND SHALL BECOME THE OWNER OF ANY AND ALL UNUTILIZED OR
SURPLUS MATERIALS.

14. ALL SEDIMENTS AND EROSION CONTROL MEASURES SHALL BE INSPECTED DAILY TO ENSURE THAT THEY ARE FUNCTIONING PROPERLY AND ARE
MAINTAINED AND/OR UPGRADED AS REQUIRED.

15. ALL PROPOSED GRADES ARE FINAL GRADES WHICH MUST INCLUDE HEIGHT/THICKNESS OF SOD OR MULCH MATERIALS.  ALL PONDING DEPTHS SHALL
BE MAINTAINED PER THE DESIGN DRAWINGS.

16. HYDRO DUCT DETAILS AND DRAWINGS SHALL BE MADE AVAILABLE BY THE TOWN UPON REQUEST. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
LOCATING ALL UTILITIES AND FOLLOWING PROPER EXCAVATION PROCEDURES AS SPECIFIED BY THE LOCATES (I.E. HAND DIGGING AND
DAYLIGHTING).  VERIDIAN CONNECTIONS MUST BE NOTIFIED MIN 36 HOURS PRIOR TO EXCAVATION NEAR HYDRO DUCT.

TYPE: GEODETIC REFERENCED LOCAL BENCHMARK EST. 1988 BY MMM
TOWN REFERENCE #: 513
DESCRIPTION: ELEVATION = 79.463m

LAKE DRIVEWAY WEST AND CADBY ROAD; FENCED PUMPING STATION OPPOSITE HOUSE #74 LAKE
DRIVEWAY WEST. TABLET IS SET ON TOP OF 2.5m ROAD SET FLUSH AT GRADE 0.75m EAST OF 
NORTH-WEST FENCE CORNER

RAIN GARDENS

PERFORMED BY: DON H. BROWN SURVEYING LTD, PROFESSIONAL LAND SURVEYOR

MW

TABLE 2: Dimensions for Rain Garden Underdrains

2 - Parking Lot 0.85m

Rain Garden
Facility

1 - Clover Ridge 0.85m

1.0m

1.0m

Media Depth Depth of Clear Stone
Below Urderdrain

3 - Anstead 0.5m 1.0m

RAIN GARDEN GENERAL NOTES:
1. RAIN GARDEN MEDIA AS PER TABLE 1 SHOULD BE OBTAINED PREMIXED FROM HERMANNS CONTRACTING LTD
(905-939-1230), J.JENKINS AND SON LANDSCAPE CONTRACTORS LTD. (416 783-6137) OR APPROVED EQUIVALENT.
VENDOR TO PROVIDE TESTING RESULTS PRIOR TO INSTALLATION.  DELIVERED MEDIA SHALL BE TESTED AND
APPROVED BY FIELD ENGINEER PRIOR TO INSTALLATION.  MEDIA INSTALLED WITHOUT FIELD ENGINEER CLEARANCE
SHALL BE REMOVED AT THE CONTRACTOR'S EXPENSE IF DEEMED NECESSARY BY THE FIELD ENGINEER.  THE
CONTRACTOR WILL BE SOLELY RESPONSIBLE FOR ALL REQUIRED MEDIA TESTING EXPENSES. MEDIA TESTING
RESULTS CAN BE EXPECTED APPROXIMATELY 2 - 3 WEEKS AFTER SUBMISSION TO  LAB.  THE CONTRACTOR IS
RESPONSIBLE FOR ANY DELAYS SUFFERED AS A RESULT OF TESTING. NO COMPENSATION WILL BE PROVIDED FOR
DELAYS DUE TO MEDIA ANALYSIS.

2. IRON FILLINGS SHALL MEET THE SPECIFICATION OF CONNELLY-GPM, INC. PRODUCT # ETI CC-1004 (773-247-7231, 3154
S. CALIFORNIA AVENUE, CHICAGO IL 60608) OR APPROVED EQUIVALENT AND MIXED THOROUGHLY WITH APPROVED
BIOMEDIA MIX ON-SITE AND APPROVED BY FIELD ENGINEER PRIOR TO INSTALLATION.

3. SORBTIVE MEDIA SHALL MEET THE SPECIFICATION OF IMBRIUM SYSTEMS OR APPROVED EQUIVALENT AND MIXED
THOROUGHLY WITH APPROVED BIOMEDIA MIX ON-SITE AND APPROVED BY FIELD ENGINEER PRIOR TO INSTALLATION.

4. UNDERDRAIN PERFORATED PIPE CONSTRUCTED IN ACCORDANCE WITH OPS 405. 10mm DIAMETER PERFORATIONS IN
PIPE.ENDS TO BE CAPPED. NOTE: PIPES SHOULD TERMINATE 0.3m SHORT OF THE SIDES OF THE EXCAVATED OPENING

5. GEOTEXTILES SHALL BE PLACED ON THE SIDES OF EXCAVATION. SECURE IN PLACE TO PREVENT WRINKLING AND
OVERLAP A MINIMUM OF 0.3M IN THE DIRECTION TO DRAINAGE.  GEOTEXTILE FABRIC MUST CONFORM TO OPSS 1860
FOR CLASS II GEOTEXTILE FABRICS.  ACCEPTABLE FABRICS INCLUDE ONE OF THE FOLLOWING:

A) NON-WOVEN NEEDLE PUNCHED FABRICS MUST HAVE AN APPARENT OPENING SIZE (AOS) OF ≤0.3mm 
(MAXIMUM AVERAGE ROLL VALUE)

OR
B) WOVEN MONOFILAMENT FABRICS MUST HAVE A PERCENT OPEN AREA (POA) OF ≥ 4% UNACCEPTABLE FABRICS
INCLUDE 'WOVEN SILT FILMS' AND OR 'NON-WOVEN HEAT BONDED FABRICS.

6. A CATCHBASIN AND 'BEEHIVE' GRATE IS  TO BE INSTALLED FROM THE UNDERDRAIN TO THE RAIN GARDEN SURFACE
TO ACCOMMODATE OVERFLOW CONDITIONS AS PER RAIN GARDEN CROSS-SECTIONS AND CAN BE USED FOR
MONITORING AND MAINTENANCE OF THE UNDERDRAIN SYSTEM.

7. SEDIMENT CONTROL FENCING TO BE INSTALLED PRIOR TO THE COMMENCEMENT OF CONSTRUCTION TO PREVENT
RUNOFF FROM CONTAMINATING EXCAVATED SURFACE OF THE NATIVE SOILS AND OR THE AGGREGATE BASE
COURSES AND OF THE RAIN GARDENS.

8. FINAL GRADE OF THE RAIN GARDEN FACILITY TO BE EXCAVATED IMMEDIATELY PRIOR TO BACKFILLING WITH
SPECIFIED AGGREGATE + MEDIA TO AVOID PREMATURE FACILITY CLOGGING.

9. ALL CONSTRUCTION MATERIALS ARE TO BE STORED DOWN-GRADIENT OF EXCAVATED SITE WHENEVER POSSIBLE.
MATERIALS STORED UP-GRADIENT OF THE EXCAVATED SITE ARE TO BE ENCLOSED BY APPROPRIATE SEDIMENT
CONTROL FENCING.

10. SEDIMENT LOGS/SOCKS TO BE PLACED & SCREENED AT ALL CURB CUT LOCATIONS & ENTRY POINTS TO PREVENT
SEDIMENT ENTER INTO PROPOSED RAIN GARDEN FACILITY.

11.  APPROVED BIOMEDIA MIXES SHALL BE INSTALLED IMMEDIATELY PRIOR TO INSTALLATION OF THE PLANTINGS AND
STABILIZATION MEASURES.

CONSTRUCTION SEQUENCING:

1. EROSION AND SEDIMENTATION PROTECTION MEASURES ARE REQUIRED PRIOR TO THE COMMENCEMENT OF ANY AND ALL
EXCAVATION ACTIVITIES.

2. ROUGH EXCAVATION OF THE RAIN GARDEN FACILITY IS PERMITTED TO A MAXIMUM 100mm OF FINAL GRADE. FINAL GRADE
OF THE RAIN GARDEN FACILITY TO BE EXCAVATED IMMEDIATELY PRIOR TO BACKFILLING WITH SPECIFIED AGGREGATE +
MEDIA TO AVOID PREMATURE FACILITY CLOGGING.

3. EXCAVATION, BACKFILLING AND MEDIA INSTALLATION IS ONLY TO OCCUR AFTER THE CONTRIBUTING DRAINAGE AREA HAS
BEEN STABILIZED.

4. EXCAVATION OF FINAL 100mm OF NATIVE MATERIAL TO FINAL FACILITY INVERT AS PER DESIGN DRAWINGS AND INSTALL
GEOTEXTILE FABRIC. SURFACE OF EXCAVATION SHALL BE SCARIFIED PRIOR TO INSTALLATION OF BACKFILL MATERIALS.
A -    PLACE DESIRED DEPTH OF 20mm ø DOUBLE WASHED CLEAR STONE BENEATH UNDERDRAIN SYSTEM.  SHOULD BE
CLEAN WASHED; NO FINES SHOULD BE PRESENT IN MATERIAL (LESS THAN 1% PASSING 0.075MM SIEVE). (SEE GENERAL
UNDERDRAIN/PERFORATED PIPE NOTES).

B -    INSTALL UNDERDRAIN /PERFORATED PIPE AS PER DRAWING, PLACE REMAINING 20mm ø DOUBLE WASHED CLEAR
STONE TO DESIGN ELEVATION. (SEE GENERAL UNDERDRAIN/PERFORATED PIPE NOTES).

C- INSTALL WASHED PEA GRAVEL 13mm DIAMETER STONE CHOKING COURSE (150mm THICK) TO SPECIFIED ELEVATIONS.

D -    APPLY RAIN GARDEN MEDIA IN 300mm LIFTS UNTIL DESIRED ELEVATION IS ACHIEVED. THOROUGHLY WET EACH LIFT
BEFORE ADDING NEXT LIFT. ALLOW WATER TO FULLY PERCOLATE THROUGH THE SOIL BEFORE ADDING EACH COURSE.

E -    FINISH GRADING:
A.    THE RAIN GARDEN MEDIA SHALL BE FINE GRADED AFTER PLACEMENT. FINISHED GRADING SHALL CONFORM
TO THE GRADE ELEVATIONS AND CONTOURS AS SHOWN ON THE DESIGN DRAWINGS AND SHALL BE FREE OF
DEBRIS AND OTHER MATERIALS THAT WOULD BE DETRIMENTAL TO THE PERFORMANCE OF THE GROWING MEDIA.

B. THE FINISHED SURFACE SHALL BE SMOOTH AND UNIFORM, AND BE FIRM AGAINST DEEP FOOTPRINTING, WITH A
FINE LOOSE SURFACE TEXTURE.

C. PROTECTION OF THE FINISHED GRADE AND CORRECTION OF ANY IRREGULARITIES CAUSED BY WORK
OPERATIONS OVER THE FINISHED GRADE SHALL BE ENFORCED.

D. SETTLING OF ANY FINISHED GRADE SHALL NOT BE MORE THAN 10mm FROM SPECIFIED ELEVATIONS, AND IF
SETTLING IS GREATER, THE CONTRACTOR SHALL BRING THE GRADE TO THE SPECIFIED ELEVATIONS.

5.  PLANTING NOT TO OCCUR PRIOR TO 5 DAYS AFTER MEDIA PLACEMENT TO ALLOW FOR MEDIA SETTLEMENT. ADD
ADDITIONAL MEDIA IF REQUIRED.

6.  PLANTING IS TO OCCUR IN ACCORDANCE WITH THE RAIN GARDEN PLANTING PLANS. AS NECESSARY, PROVIDE A MINIMUM
OF 1 IRRIGATION PER WEEK IN THE FIRST 2 MONTHS.

7.  AFTER PLANTING, 75mm OF SHREDDED HARDWOOD MULCH (AGED A MINIMUM OF 12 MONTHS) IS TO BE PLACED ON TOP
OF THE BIOMEDIA AND AROUND PLANT MATERIAL. MULCH SHALL BE FREE OF ALL DELETERIOUS SUBSTANCES AND SHALL
CONTAIN ONLY 100% SHREDDED HARDWOOD MULCH.  MULCH SAMPLES SHALL BE SUBMITTED TO FOELD ENFINEER FOR
APPROVAL PRIOR TO INSTALLATION.  MULCH INSTALLATION WITHOUT FIELD ENGINEER APPROCAL SHALL BE REMOVED AT
THE CONTRACTOR'S OWN EXPENSE.

8.  RAIN GARDEN FACILITIES SHOULD BE INSPECTED BY THE CONTRACTOR AFTER EACH STORM > 10mm OR A MIN. OF TWICE
POST INSTALLATION DURING THE FIRST SIX MONTHS AFTER PLACING THE FACILITY ON-LINE. ANY DEVIATIONS FROM
DESIGN DRAWINGS TO BE CORRECTED.

9.  RAIN GARDEN FACILITIES TO BE INSPECTED A MIN. ONCE ANNUALLY (TYPICALLY IN SPRING) AND AFTER EACH EVENT
GREATER THAN 60mm.

RAIN GARDEN & ESC NOTES

1. DURING CONSTRUCTION, PROVISIONS SHALL BE MADE FOR PROPER WATER MANAGEMENT AND DRAINAGE OF THE
SITE. THIS SHALL INCLUDE SILT TRAPS, ALL EROSION CONTROL MEASURES, TEMPORARY WATER COLLECTION DITCHES
AND OVERFLOW STRUCTURE, AS WELL AS THE PROPER MAINTENANCE OF SUCH THROUGHOUT THE CONSTRUCTION
PERIOD. AT NO TIME SHALL SEDIMENT LADEN WATER BE ALLOWED TO ENTER THE EXCAVATED/BACKFILLED OR
COMPLETED RAIN GARDEN AREA. PRIOR TO THE STABILIZATION OF THE PLANTING MATERIAL/ RAIN GARDEN FACILITIES,
NO SITE DRAINAGE AND/OR STORM DRAINAGE IS TO ENTER THE PROPOSED RAIN GARDEN AREAS. SHOULD SEDIMENT
ENTER THE FACILITY PRIOR TO RECEIVING APPROVAL FROM FIELD ENGINEER/ LANDSCAPE ARCHITECT, THE
INFILTRATION RATE OF THE CONTAMINATED AREA SHOULD BE TESTED USING THE GUELPH PERMEAMETER TEST TO
CONFIRM NO LOSS IN INFILTRATION POTENTIAL. SHOULD A LOSS OF INFILTRATION CAPACITY BE CONFIRMED, THE
CONTRACTOR WILL BE RESPONSIBLE FOR THE REPAIR/ REMEDIATION OF THE CONTAMINATED AREA TO THE
SATISFACTION OF THE CLIENT/ ENGINEER/ LANDSCAPE ARCHITECT, USING APPROVED MEASURES/ MATERIALS AND
PRACTICES.

2. ADHERENCE TO CONSTRUCTION SEQUENCING IS REQUIRED AS PART OF THE ESC PLAN. CONSTRUCTION SEQUENCING
IS AN INTEGRAL COMPONENT OF ESC PROCEDURES/ PRACTICES AND HAS BEEN DESIGNED IN ORDER TO ENSURE THAT
NO CONTAMINATION/ REDUCTION IN INFILTRATION CAPACITY TAKES PLACE AS A RESULT OF CONSTRUCTION
ACTIVITIES.

3. TEMPORARY SEDIMENT CONTROLS TO BE INSTALLED PRIOR TO THE START OF CONSTRUCTION.

4. SEDIMENT CONTROL FOR THE CURB CUTS SHALL CONSIST OF WOODED BARRIER AND SEDIMENT SOCKS INSTALLED
ALONG CURB-CUT  OPENING TO PREVENT FLOWS FROM ENTERING THE RAIN GARDEN FACILITIES. THE WOODEN
BARRIER SHALL BE STALKED SECURELY IN PLACE ON THE BACKSIDE OF THE PROPOSED CURBS. FILTER CLOTH SHALL
BE PLACED BETWEEN THE CURB AND THE WOODEN BARRIER TO PREVENT SEDIMENT FROM BYPASSING THE WOODEN
BARRIERS VIA CRACKS OR SMALL OPENINGS. BARRIER MATERIALS SHALL BE APPROVED BY THE FIELD ENGINEER
PRIOR TO INSTALLATION.

5. THE CONTRACTOR SHALL PLACE SEDIMENT LOGS/SOCKS AT CURB-CUT  LOCATIONS AND ENTRY POINTS TO THE RAIN
GARDENS TO PREVENT SEDIMENT ENTRY INTO THE PROPOSED RAIN GARDEN FACILITIES.

6. FILTER FABRIC OR APPROVED EQUIVALENT SHALL BE INSTALLED AT PROPOSED ALL CATCH BASINS AND STORM SEWER
INLET POINTS PRIOR TO RAIN GARDEN CONSTRUCTION TO PREVENT SEDIMENT ENTERING THE STORM SEWER
NETWORK.

7. CONTRACTOR IS RESPONSIBLE FOR ANY REMEDIATION/REPAIR OF INFILTRATION FACILITIES DAMAGED AS A RESULT OF
INADEQUATE OR IMPROPER SEDIMENT CONTROL.

8. THE CONTRACTOR SHALL DELINEATE THE REQUIRED WORKING AREA ON-SITE PRIOR TO THE START OF WORK AND
SHALL CONFINE OPERATIONS WITHIN THE DEFINED AREA.

9. TEMPORARY TOPSOIL AND/OR FILL MATERIAL STOCKPILE AREAS TO BE ENCLOSED WITH SILTATION CONTROL PER THE
ESC PLAN. MATERIALS ARE NOT TO BE STOCKPILED UPSTREAM OF PROPOSED FACILITIES.

10.LOCATION OF STOCKPILE AREAS TO BE DETERMINED ON-SITE PRIOR TO CONSTRUCTION AND APPROVED BY THE
ENGINEER.

11.WORKING AREAS, ACCESS REQUIREMENTS, AND TEMPORARY MATERIAL STORAGE AREAS TO BE MAINTAINED IN GOOD
CONDITION BY THE CONTRACTOR AT ALL TIMES. AREAS AFFECTED BY THE CONTRACTOR'S ACTIVITIES TO BE
REINSTATED TO THE EXISTING CONDITIONS OR BETTER.

12.NO RUNOFF FROM EXCAVATED OR UNVEGETATED AREAS SHALL BE DISCHARGED OFF SITE INTO ACTIVE AND/OR
INACTIVE STORM SEWERS OR WATERCOURSES.

13.ALL ACCUMULATED SEDIMENTS TO BE REMOVED PRIOR TO THE REMOVAL OF CONTROLS AND DISPOSED OF IN AN
APPROVED ON-SITE LOCATION BY THE CONTRACTOR (LOCATION TO BE DETERMINED IN THE FIELD).

14.ON-SITE EQUIPMENT REFUELING AND MAINTENANCE TO BE ONLY COMPLETED IN DESIGNATED AREAS.

15.SEDIMENT CONTROLS TO BE INSPECTED WEEKLY AND AFTER EACH RAINFALL EVENT. SEDIMENT CONTROLS TO BE
MAINTAINED AND REPAIRED BY THE CONTRACTOR UNTIL COMPLETION OF CONSTRUCTION AND SITE RESTORATION.

16.ALL SITE RESTORATION TO BE IN ACCORDANCE WITH THE PLANTING PLAN AND DETAILS.

17.ALL ROADWAYS TO BE CLEANED OF SEDIMENTS RESULTING FROM CONSTRUCTION TRAFFIC FROM THE SITE EACH DAY.

18.EROSION PROTECTION TO BE PROVIDED AROUND ALL EXISTING STORM AND SANITARY MHs , DICBs AND CBs PRIOR TO
CONSTRUCTION.

19.REMOVE TEMPORARY SEDIMENT CONTROLS FOLLOWING COMPLETION OF CONSTRUCTION AND SITE RESTORATION,
AND REINSTATE AFFECTED AREAS TO EXISTING CONDITIONS OR BETTER.

TABLE 1: MEDIA FOR RAIN GARDEN FACILITIES

2 - FINES < 0.050mm

MEDIA SIZE

1 - SAND 2 to 0.05mm

3 - LEAF COMPOST
   (Organic Matter)

3 - 5%

8 - 12%

% BY WEIGHT

85 - 88%

Notes:
CEC greater than 10 mg/100g
PH = 5.5 - 7.5
K greater than 25mm/hr

Soil Texture Classification:
No objects greater than 50mm
Media obtained from vendor to be tested to confirm design
specifications  prior to installation. Field engineer to confirm
conformance with specification prior to installation.

For Biomedia/Sorbtive & Iron Filling Media Mix: Sorbtive Media and Iron
Fillings shall be added to the biomedia blend, 5% by volume & 5% by
weight, respectively

4 - SORBTIVE/BIOMEDIA MIX
   (Sorbitve + Biomedia)

Biomedia + Sorbtive
5% by Volume

LOCATION

RAIN GARDEN #2

5 - IRON/BIOMEDIA MIX
   (Iron Fillings + Biomedia)

Biomedia + Iron
5% by Weight

RAIN GARDEN #3

RAIN GARDEN #1

UNDERDRAIN/ PERFORATED PIPE NOTES

1. UNDERDRAIN PERFORATED PIPE TO BE CONSTRUCTED IN ACCORDANCE WITH OPS 405. MINIMUM PIPE DIAMETER 200mm &
250mm, 10mm DIAMETER PERFORATIONS IN PIPE.
NOTE: PIPES SHOULD TERMINATE 0.3m SHORT OF THE ENDS OF THE EXCAVATED OPENING. ENDS TO BE CAPPED.

2. UNDERDRAIN MATERIAL SHOULD BE RESISTANT TO THE CHEMICALS PRESENT IN SOILS AND GROUNDWATER AND SHALL
PROVIDE PROTECTION AGAINST DEGRADATION BY ULTRA - VIOLET LIGHT.

3. TUBING MUST BE UNIFORM IN COLOUR AND DENSITY AND FREE FROM VISIBLE DEFECTS

4. PERFORATED PIPE - WATER OPENING AREA SHALL NOT BE LESS THAN 16cm^2/m OF TUBING. WATER OPENING SHOULD BE
LOCATED IN THE BOTTOM OF EXTERIOR CORRUGATION VALLEYS

5. THE TUBING SHALL HAVE A STIFFNESS OF NO LESS THAN 170kN//m^2 AT 5% DEFLECTION AND 130kN/m^2 AT 10% DEFLECTION
WHEN TESTED IN ACCORDANCE WITH ASTM D2412.

6. DRAINAGE PIPES SHALL BE INSTALLED WITH CONSTANT GRADES TO DRAIN, HAVE SMOOTH TRANSITIONS AND ALL
APPROPRIATE FITTINGS ACCORDING TO MANUFACTURER'S SPECIFICATIONS. CLEANOUT RISERS SHALL BE INSTALLED
WHERE JUNCTIONS, GRADE OR DIRECTION CHANGES MAY CAUSE SILTATION WITHIN THE DRAIN LINES. MINIMUM SLOPE FOR
UNDERDRAINS SHALL BE 0.5%.

7. PIPES SHALL BE LAID IN A TRUE LINE AND GRADIENT ON A FIRM BED, FREE FROM LOOSE MATERIAL. PIPES ARE NOT TO BE
LAID ON SOIL BACKFILL OR IN A SLURRY AND ARE TO BE SECURELY POSITIONED TO AVOID DISPLACEMENT BEFORE
BACKFILLING

8. THE INSIDE OF THE UNDERDRAIN SHALL BE KEPT CLEAN AND FREE OF DEBRIS DURING CONSTRUCTION. ALL DEBRIS SHOULD
BE REMOVED BEFORE ADDITIONAL PIPE IS INSTALLED.

9. AGGREGATE BACKFILL MATERIAL SHALL BE FREE FROM FROZEN SNOW, ICE, FROZEN MATERIALS, TRASH, BRICK, CLAY
LUMPS, BROKEN CONCRETE, TREE ROOTS, SOD, ASHES, GLASS PLASTER, VEGETABLE MATTER AND ANY OTHER FOREIGN
MATTER.

10.UNDERDRAIN PIPES ARE TO BE JOINED USING APPROPRIATE FITTINGS AS PER PIPE MANUFACTURER SPECIFICATIONS.

11.ALL CONNECTIONS TO MANHOLES AND CATCH BASIN SHALL BE PER OPSD AND TOWN STANDARDS

Catch Basin Closure
Removals

Catch Basin Closure
Installations

Asphalt Base & Top Coat Layers Shall be Replaced
with HL3 Asphalt Seams Flush with Existing Asphalt
(Thickness same as Existing Layers)

Place and Compact Granular A
Material and Compact to 98% SPD

Saw Cut Asphalt as Necessary to Remove
Existing F/C and Adjustment Rings &

Remove and Dispose of Asphalt and Base
Material as Required

Remove Existing F/C

 Remove Existing
Adjustment Rings

Fill Existing Catch Basin with
Concrete (Typ.)

Notes:
1. Contractor to Block and Parge Existing Storm
Sewer Lateral Opening Prior Installation of
Concrete

5%

BIORETENTION UNDERDRAIN DETAIL

100mm Roundstone Pretreatment
Apron (0.3m Thick)

(Rain Garden 2)
OR

Concrete Apron
(Rain Gardens 1 & 3)

Curb Cut

 Asphalt
Parking/Roadway

0.5m Varies

Grass Lined Channel
Rain Gardens 1 & 3, Only

200mm Ø HDPE Perforated
UnderdrainDouble Washed

20mm Clear Stone

Existing Native
Material

Varies
See Table 2

0.15m

1.0m

150mm thick pea gravel
chocking course

270R Geotextile or Equivalent

Double washed
20mm clear stone

HDPE perforated underdrain
200mmØ

0.15m

Varies
See Table 2

Depth of 20 Clear Stone
below underdrain,  See
Table 2

Min. 0.3m Min. 0.3m

BIORETENTION CONSTRUCTION DETAIL

75mm shredded
hardwood mulch

Biomedia, See Table 1 & 2 for
dimensions and specifications

150mm thick pea gravel
chocking course

270R Geotextile along
excavation side walls

270R Geotextile along
excavation side walls

Native Material

Perforated Portion of 200mm
HDPE Pipe Embedded into

Stone Filled Depression
 0.2m Deep, 25mm Clear Stone

Filled Depression (Diameter
0.3m)

French Drain - 0.5m x 0.5m
Gravel Filled Trench to be

Backfilled with Crushed, Washed,
Angular, Open Graded Stone

Conforming to ASTM C 33 No.57
(20mmØ Stone) Depth of Stone
Below Pipe Invert: 150mm Min.

250mm Ø HDPE Perforated
Pipe

Proposed French
Drain to be Sodded

Backfill with Native Material and
Topsoil

Varies

0.5m

0.15m

0.1m

20mm Ø Clear Stone to be
Wrapped with 270R Geotextile

Concrete Apron c/w
Flow Dissipaters

Concrete Apron c/w
Flow DissipatersProposed Gutter Line

Back of Curb

Elevation of Top
of Curb should

Follow
Boulevard

Elevation of Top of Curb
should Follow Boulevard.

Contractor to Pour Curb
Return Monolithic with
Existing Curb Sections

FLOW

Sod Shall Be Installed
25mm Below Concrete
Apron Edge to Flow is

Not Obstructed

French Drain - 0.5m x 0.5m
Gravel Filled Trench to be

Backfilled with Crushed, Washed,
Angular, Open Graded Stone

Conforming to ASTM C 33 No.57
(20mmØ Stone) Depth of Stone
Below Pipe Invert: 150mm Min.

250mm Ø HDPE Perforated
Pipe

Proposed French
Drain to be Sodded

Backfill with Native
Material and Topsoil

0.15m

0.1m

Stone Gallery - 0.5m Wide
Gravel Filled Trench to be
Backfilled with Crushed,
Washed, Angular, Open Graded
Stone Conforming to ASTM C
33 No.57 (20mmØ Stone)

Top with 100mm - 150mm
Roundstone (0.15m Thick)

Varies
Approx. 0.7m

250mm Ø HDPE Solid Riser Pipe
w Manufacturer Approved Cap

Manufacturer Approved Tee
Coupling
Inv. = 83.75m

• • • • • • • •

• • • • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • •

Varies

Varies

0.15m

DETAIL 1
RAIN GARDEN & UNDERDRAIN

N.T.S.

DETAIL 6
TYPICAL CURB CURB DETAIL

N.T.S.

DETAIL 10
CATCH BASIN CLOSURE DETAIL

N.T.S.

DETAIL 11
MONITORING WELL DETAIL

N.T.S.

DETAIL 8
FRENCH DRAIN DETAIL

N.T.S.

DETAIL 9
INFILTRATION GALLERY DETAIL

N.T.S.

DETAIL 7
OPSD 605.010 Amendment

N.T.S.

DETAIL 4
TYPICAL PARK BENCH DETAIL

N.T.S.

DETAIL 3
FRENCH DRAIN & INFILTRATION GALLERY DETAIL

N.T.S.

DETAIL 2
RAIN GARDEN FLEXIBLE EDGING

N.T.S.

DETAIL 5
RAIN GARDEN INLET/OUTLET SWALE DETAIL

N.T.S.

Lake 
Site 1

Site 2
Site 3

Anstead 

H
arwood Ave. S.

Cres.

Driveway N.
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Native plantings
All three sites are planted with a mix of largely native perennials 
and shrubs designed to handle occasional flooding and intermittent 
droughts.  The plants were also chosen in part to complement 
the Veterans Point Park and nearby residential gardens.  Each 
rain garden is planted with over 200 species of healthy nursery 
stock conforming to the Canadian Nursery Landscape Assocations’ 
Standard.  Blooming should occur from mid-April to October.  

Figure 3. Construction progress at Site 1 (Pictures courtesy of Town of Ajax & Aquafor  Beech Ltd.)

CONSTRUCTION AND COMMISSIONING
Construction was completed between September 9th, 2014 and 
November 28th, 2014.  For rain gardens 1 and 3, the material 
excavated during their construction was reused to create berms 
around their perimeters.  The design of rain garden 2 did not 

Figure 4. Native plants in Site 3

Figure 6. Erosion and sediment control socks protecting Site 2

require berming so the excavated material was removed, tested and 
disposed at an approved site nearby.

It is important during construction of LIDs that the drainage/storage 
layer does not become clogged with fines.  Several measures were 
taken to prevent sediment from entering the drainage layer during 
this project.  For example, geotextile socks were used around the 
perimeter to prevent fines from being drained into the installation.  
Further, geotextile fabric was used as a barrier between the 
bioretention area and the native soil, and temporary geotextile 
was also laid on top of the drainage layer before the biomedia was 
applied.  During construction, one large American Sycamore tree 
(Plantanus occidentalis) was relocated.

ECONOMICS
The approved Capital Budget was $375,000 which covered 
Consulting Fees ($57,000), construction ($273,800 inclusive of all 
taxes) and expected operating costs and estimated labour costs for 
Town staff. 

Since this was the first project of this kind undertaken by the Town 

Figure 5. Interpretive signage is provided at Site 2 for passive public education  
(Picture courtesy of the Town of Ajax)

The biomedia was mixed at J. Jenkins yard and delivered to the site 
in slinger trucks.  This reduced the potential for contamination in 
the soil.  Plants were selected based on moisture tolerance as well 
as their water purification ability.  A shredded hardwood mulch that 
consisted of long stringy strands was used due to its stability when 
flooded.  
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ACHEIVEMENTS
Aesthetic value.  The plantings in the rain gardens increase the 
visual appeal in the neighbourhood by enhancing the streetscape, 
particularly during the blooming season between April and October.

LESSONS LEARNED

April 2016
Sustainable Technologies Evaluation Program
www.sustainabletechnologies.ca

This communication has been prepared by the Toronto and Region Conservation Authority’s Sustainable Technologies 
Evaluation Program. Funding support for this study was provided by the City of Toronto, Region of Peel, York Region 
and the Great Lakes Sustainability Fund.  The contents of this case study do not necessarily represent the policies of the 
supporting agencies and the funding does not indicate an endorsement of the contents. For more information about 
this project, please contact STEP@trca.on.ca.

For more information on STEP’s other Low Impact Development initiative visit us online at 
www.sustainabletechnologies.ca

OPERATION AND MAINTENANCE
Proper maintenance of LID practices is crucial for optimizing 
performance, cost effectiveness, and aesthetics, especially during 
the initial establishment of vegetation.  It may be necessary to 
follow-up with the contractor to ensure that the activities specified 
within the maintenance agreement are taking place.  

The Town of Ajax expects that maintenance will be low, with a 
simple plan to wait and cut down previous perennial growth as 
needed.  The annual operating costs are estimated to be $2000.

The bioretention area inlets were blocked during the first winter of 
operation to minimize contamination from fines and salt-laden melt 
water.  This was necessary to protect the newly installed sod and 
plant material during early establishment.

of Ajax, a 20% contingency was set aside to ensure sufficient 
funding was available to address issues that could be encountered 
during construction.  The Town felt it was prudent to include a 
higher contingency than normal to account for unforeseen risks 
such as poor weather conditions and site conditions different than 
anticipated which could both cause delays.  

• Public consultation key to fulfilling resident expectations especially 
for LIDs implemented in “high profile” community areas.

• Inspection of the project during the first year is essential to 
ensuring the site is functioning as intended.  Monitoring wells, 
installed in each of the rain gardens, allow for measurement of 
infiltration rates which may decline over time as the system reaches 
the point when it requires maintenance.

• Specify washed stone, not double washed.  Double washed stone 
was not available. 

• Buried electrical and communication conduits can be encountered 
during construction, potentially resulting in the need for full time 
third party inspection until the work is completed.

• Full time construction supervision by staff educated in LID 
principles and experienced contractors are key to implementation 
success.

Figure 8. Site 2 during rain event (Photo courtesy of the Town of Ajax)

Functional use of open space land.  The rain gardens were designed 
to fit in part of the neighborhood’s existing open space which was 
previously unused.  

Stormwater management benefits.  Incorporation of LID principles 
results in more sustainable stormwater management.

Figure 7. Build of sediment in front of over-wintering blockage device
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