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About STEP

STEP is a multi-agency initiative developed to support
broader implementation of sustainable technologies and
practices within a Canadian context.

The water component of STEP is a conservation authority
collaborative. Current partners are:

i1 . . Credit Valley | Toronto and Region
~ i Lake Simcoe Region ! {;‘ Conservation /] Conserva[i(l)n

conservation authorlty inspired by nature Authority

Our key areas of focus are:

Low Impact Development
Erosion and Sediment Control
Road Salt Management
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Agenda

 What is the STEP life-cycle costing tool
* What’s new

* How the STEP partners are using it

* How it works

* Sensitivity analyses
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The original life-cycle costing tool
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Low Impact Development
Costing Tool

Please select an LID practice to
open costing sheets

Bioretention (BR)

Enhanced Grass Swale (EGS)
Green Roof (GR)

Infiltration Chamber (IC)

Infiltration Trench (IT)
Permeable Interlocking Concrete Pavers (PICP)

Rainwater Harvesting (RWH)
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What’s new

* Tool’s back end will be open and modifiable
 Added wet ponds and dry ponds
 Updated unit costing data to 2018

* Added a land cost/opportunity cost option

* Developing costing curves (LSRCA project, integration
with the Treatment Train Tool)
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How the tool works

- Construction
costs
- OM costs

Capital =

costs - Lifecycle costs

/
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User inputs

costs
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Basic User Inputs: bioretention

Site and Design Information

USER INPUTS

Drainage area (DA)

2000

MNative soil infiltration rate

10

Design type !

Partial Infiltration

Drainage period

BR surface area length to width ratio

Project land value classification

DESIGN DEFAULTS defaults (values can be changed)
Maximum drainage area to surface area ratio 20 20 Unitless
Water Quality Volume Requirement 45 45 m°/ha
Filter Media Depth 0.75 0.75 m
Ponding depth 0.2 0.2 m
Safety factor 2.5 2.5 Unitless
Void ratio 40 40 %

Mulch depth 0.075 0.075 m
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Design inputs

Site and Design Information

USER INPUTS

Drainage area (DA) 2000 m?
Native soil infiltration rate 10 mim/hr
Design type 1 Partial Infiltration |Unitless
Drainage period 36 hours
BR surface area length to width ratio 1 Unitless
Project land value classification None Unitless
DESIGN DEFAULTS defaults (valse sa be changed)
Maximum drainage area to surface area ratio 20 nitless
Water Quality Volume Requirement 45 m\ha
Filter Media Depth 0.7p

Ponding depth 0.:

Safety factor 2.0 less
Void ratio 40

Mulch depth 0.075

[ ]
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Model Designs: Bioretention

_ : Overtlow pipe with trash mlet
Clean-out pipe 150 mm guard, 200mm dia. HDPE

dia. HDPE
_ 200 mm
A A A B A A A AT AT AT AT AT A pqndmg
oo W— 75 mm
Impermeable : hardwood
liner | mulch
|
: 1 m filter
, ! media
Geotextile :
strip OVE.‘I.‘ :
underdrain [
& F 1
pipe, 1200 |} 100 mm
mm wide : pea gravel
_ 275 mm
Underdrain, 200 mm gravel (50
dia. perforated HDPE Footplate mm dia.)

pipe, sloped 0.5%

-
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Capital costs

BIORETENTION

Manhole adaptor 2 units $148.31 $296.61
Delivery 2 each 520565 541136
Stone inlets 0.3 m" %44 38 $13.32
Stone 58 Cm® 544 38 52 57426
Fea gravel, including labour 0 m $362.83 30.00
Geotextile 10.0 m° 51.84 $18.38
Backfil 0.5 Lm® 5180 50.82
Curbs & gutter with curb inlets 40 m 59589 $3,835.74
Vegetation 67 m’ 584 08 55.605.34
Wood mulch g7 m” 511.72 %1,136.55
Filter media TOTAL $4,166.72
Filter media (plus delivery 73 Lm’ 543.2 54.036.35
Filter media installation 73 Lm 51.8I $130.37
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Unit costs

312514.16 1000 Silt fence, install and maintain, remove

3123 16.16 6060 Excavating, common earth, minor structures, backhoe 2 c.y. bucket

3123 16.16 6060 Fill assumed same as excavating, common earth, minor structures, backhoe 2 c.y. bucket

3123 16.16 6060 Remove pavers assumed 10% higher than Excavating, common earth, minor structures, backhoe
3123 16.16 6060 X 0.85 Remove No. 8, and top 2" of No.57 stone assumed 15% lower than Excavating, common earth,
3123 16.16 6100 Excavating, common earth, small bldg foundations, backhoe 2 c.y. bucket

312316.42 0260 Excavating, common earth piled, bulk bank, backhoe 2 c.y. bucket

312316.131372 Excavating, trench, 6'-10" deep, w/trench box, backhoe 2.5 c.y. bucket

312316.42 0260 Assumed to be 85% of Excavating, common earth piled, bulk bank, backhoe 2 c.y. bucket

G1030 1151950 Site earthwork, Cut and fill, common earth, 105 hp dozer and roller compactor, 150" haul, 8" lifts
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Operation and maintenance inputs

Maintenance and Life Cycle Costs

USERS: Choose your maintenance level. Defaults will populate the table below. Light green coloured cells can be modified.

Select maitenance Ievel+ Low _
Sales tax/HST (%) 13%
Life Cycle Occurrence (every X years) Unit cost

MAINTENANCE OPTIONS Occurrence Default Assumed
Foutine Operation Inspections Periodic 1 1 167
baintenance Inspections Periodic 4] 4] $128
Perforrance Yerification Inspections Periodic 15 15 F430

P Option #1: Surface infiltration testing Perindic i) . 15 $1.488

P Option §2: katural event testing Ighore 15 15 30

P% Option #3 Sirnulated event testing Ignore 15 15 30

P Option #4: & months water level roonitoring |gnore 15 15 $0
YWatering - vear 1only Chce 1 1 331
Watering - Year 2 onlu Chce 2 2 176
Annual watering - Starts in ear 3 Periodic 1 1 $52
Drought watering Periodic 5 4] $4
Fermove litter and debriz Periodic 1 1 48
Prune Periadic 1 1 $65
YWeed Periodic 1 1 $45
Sediment removal - Starts Year 2 Feriodic 1 1 $302
Add rnulch bo rmaintain 75 romn - Starts Year 2 Feriodic 2 2 726
Feplace lost vegetation - Starts vear 2 Periodic 1 1 716
|nclog underdrain - Starts Year 2 Periodic 1 1 177
Tzer added additional options Periodic Ha Hla 30
Mzer added additional options Periodic Ha Ha 30
"User added additional options Periodic ra Hia 30
Tzer added additional options Feriodic ra ra $0
Fehabilitation Perindic 25 25 $3,.958 _
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Operations and Maintenance

Maintenance tasks DEFAULTS

LOW HIGH

Water - see water schedule

Remove litter 2 4 Visits per year
Prune 1 1 Visits per year
Weed 2 4 Visits per year
Sediment Removal - Starts year 2 1 2 Visits per year
Add Mulch -Starts year 2 20% 90% Amount
Restore lost vegetation - Starts year 2 10% r 20% Amount
Unclog Underdrain - Starts year 2 1 1 Visits per year
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Life-cycle costs and Assumptions

Sheet projects OM and rehabilitation costs over the
life-cycle of the facility

Given in present values

Dependent on assumptions, especially the selected

inflation and discount rates
Default inflation: 3%
Default discount rate: 5%

Adjusting RS Means: default is to the Ontario average
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Output: capital costs

Construction Costs Sales tax ! HST (%) 13%
PRE-CONSTRUCTION | Unit Cost e
Texzt pits [2] A m $1.064 0%
Infiltration tests [2 per test pit] 4 [ $601 [iES
Stakeaout of utilities 1 vizit $582 02
Erogion and sediment controls:

2" Submersible gas pump 3 days 104 (S

Silt zack in catchbazin 1 zach 378 0%

Silt fence 2 m around ercavation B0.GEDE m $382 0%
‘alue of project land 00 mt 30 0z
Add additional costs if necessary 30
EXCAVATION
Excavation 166.50 m 3438 0%
Loading 15 % of excavation cosk 366 0%
Hauling 5.00 hours $1.021 0%
Satety Fencing B m around exdcavation 2800 m [1 week rental) £$1.925 0%
Trenching for pipe to sewer .00 m 3483 0%
Add additional cost= if neceszary 30
MATERIALS & INSTALLATION
Impermeable membrane 0.og me 10 0z
Underdrain 10.00 m 5734 0
Clean out pipes [2 pipes] 225 m 377 [iES
Cwerflow pipes 164 m £81 02
Fipe bo sewer 11.00 m 3532 [iES
Monitoring pipes 2.00 zach 3206 [iES
Fitting= [materials & labour] Yes ¥ D 0 0
Manhole adaptor ez unitz $335 02
Dlelivery 2000 cach 3465 02
Stone inlets 0.20 m? 215 0%
Stone HE.00 m? 02
Fea gravel, including labour 10,00 m? 35497 0%
Geotextile 0.00 m’ $£21 0%
EtackFill an m? 0%
Curbs & gukter with curb inlets 40.00 m [iES
‘Wegetation EE.ET mt 02
‘wood mulch ar.00 m’ 0%
Filter media TOTAL 4375 Lm? 0%

Add additional costs if necessary
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Output: Capital, OM and Life-Cycle Costs

Cost Summary

Total construction costs $41,052.60
Construction cost break down

Pre-construction $2.812
Excavation $3,939
Materials & Installation $28.,710
Inspections $1.,859
Project mngt, overhead & other $3,732

Life Cycle Totals
50 YEAR EVALUATION PERIOD

PV of maintenance & rehabilitation $66,984
PV of all costs $108,036
30 YEAR EVALUATION PERIOD

PV of maintenance & rehabilitation $44 853
PV of all costs $85,906
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Profit, overhead, designh and
contingency costs

RS means markup for contractor overhead and profit:
10% added to material, to labour, and to equipment
costs

The LCCT adds an additional 10% to the subtotal of all
construction costs to account for additional overhead
and construction management
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Sensitivity analysis: Kenollie PS

Construction | LCCT output: | LCCT output: | LCCT output
cost user inputs |user inputs |without
(adjusted for | only and defaults | overhead

inflation) and MGMT:

$35,949 $58,185 $32,308 $29,346
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SenS|t|V|ty analy5|s Kenollle PS

USER INPUTS

Drainage area (DA) 3294 m*
Mative soil infiltration rate 10.5 mm/hr
Design type Partial Infiltration  |Unitless
Drainage period 48 hours
BR surface area length to width ratio 1 Unitless
Project land value classification | Mone Unitless

DESIGN DEFAULTS 2 as.ilcol G can be changed)
Maximum drainage area to surface area ratio Unitless
Water Quality Volume Requirement *fha
Filter Media Depth m
Fonding depth m

Safety factor Unitless
Void ratio Yo

Mulch depth | | 0or | 0075 L
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Sensitivity analysis: Glendale PS

$164,707 $237,017 $185,846 $168,951
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Sensitivity analysis: County Court

Maximum drainage area to surface area ratio 20 m Unitless
Water Quality Volume Requirement 45 : m-/ha
Filter Media Depth 075 05 m
Ponding depth 02~ 0.3 m
Safety factor 75 25 Unitless
Void ratio 40 40 %
Mulch depth 0.075 0.075 m
S141,777 $80,725 $168,081 152,801

19% 8%
1% | 8%
- .,: : . 4 - Ul
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Sensitivity analysis: CVC parking lot

Construction | LCCT output: | LCCT output: | LCCT output
cost user inputs |user inputs |without
(adjusted for | only and defaults | overhead

inflation) and MGMT:

$321,570 $327,058 $336,272 $303,702
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Sensitivity analysis: TRCA parking lot

Construction | LCCT output: | LCCT output: | LCCT output
cost user inputs |user inputs |without
(adjusted for | only and defaults | overhead

inflation) and MGMT:

$140,750 $140,658 $148,233 $134,757
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Comments

Comparing LID practices to one another and LID to ponds: it uses the
same unit costs/assumptions across the board

The tool (so far!) exceeds our goals for construction cost accuracy

Design, contingency, and project management required for full capital
costs (adjust the extra 10%)

The tool is very useful for knowing whether your bids are in the right
ballpark

“Full” release coming soon ...
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What we hope to get from you: data

We’re hoping to do further sensitivity analyses for the
other stormwater management practices

We especially need:
Infiltration/exfiltration trenches
Infiltration chambers
Rainwater harvesting
Enhanced grass swales
Green roofs
Wet and dry ponds
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Visit the STEP Booth!

Exhibitor’s Gallery (10b)
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Thank you

For more information:

Contact

Name: Kyle Menken
Phone: 905-670-1615 ext. 389
Email: Kyle.Menken@cvc.ca
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