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BACKGROUND
— Why?

WBM DETAILS
— What
— User
— Needs
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WHY THE WATER BALANCE MODEL

— Creation of watershed objectives

— Quickly establish the predevelopment base line

— Quickly test alternative LID techniques

— Measure the performance of future development scenarios

— Establish the easiest and best ways to achieve the most desirable
vision of the future

GUIDEBOOK OBJECTIVE

— Adaptive Management
— Change as needed
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DFO Guidelines (2004)

Hydrologic Design

* “Pre-development rates of runoff from developed and
undeveloped sites will be modelled ...... with continuous
simulation”

« “Single event models are acceptable for preliminary sizing of
BMP’s and conveyance systems ...... If multiple event scenarios
are modelled”

My interpretation of the Guideline objectives:

protect fish and fish habitat from the impacts of stormwater runoff
OR
It's all about the stream
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Concentration Upon The Site

LOST OUR FOCUS ON THE STREAM, HABITAT AND FISH

* As an industry we have managed to concentrate on rainfall
and site infiltration to the exclusion of the stream

WHAT FACTORS ARE IMPORTANT TO STREAMS?
Rates of flow

Duration of flow

Minimum flow

In the stream (morphology)
— Erosion and sediment build-up

« Water quality
NEED TO REFOCUS THE PROCESS
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DFO Position

/"HAIMwater management is about
protecting streams, not how much
volume you can infiltrate”

Corino Salomi, Area Manager
Department of Fisheres & Ocsans

at the Bayond the Guidebiok Seminar

\ Movamber 2007




TARGET USER

* Engineers, Planners, Biologists, Developers, Homeowners
MUST BE EASY TO USE AND INCLUDES:

» Climate data

« Zoning information of Partner Municipalities

« Standardized output for review

MUST BE EASY TO ACCESS AND BE INEXPENSIVE
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Water Balance Model - Focus

Three measures of impact and mitigation effectiveness
 Discharge Volume FREE ACCESS
 Discharge Duration FREE ACCESS

 Potential Steam Erosion SUBSCRIPTION COST

« Can easily add water quality in future releases
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Typical Projects
Three levels of project

The Pan-Canadian Model These

Hydrology Mudellmg TOOI projects

" "'* 'y
| ':-_'."' 1. Sites ° Site

2. Developments Y Development —_ W|th or
without a stream
3. Watersheds = WaterShed — Wlth a Stream

....
LLLL

T
-----

Free Access for Site and Development without a stream.

Subscription Access for inclusion of a stream, private climate data input

Partner Access for municipal zoning information or new climate data
with general user access

A=ZCOM



Startup the WBM

powered 8y QUALHYMO

Canada Homepage

c. i *, ' e _l'_ 1 .".

g ST s e SR E
k K- oN J ns P
' = {'NB~

[Click ¢n thi: Map b Actiss the Medel and Homepege for cach Provinge )

This public domain tool _
promotes rainwater management
and green development practices

The visian for the Water Belancs Model powersd by QUALHYMO. 353
decision support tool that bridges engineering and planning.. is that it will
help communities crezte neighbourhoods that integrate both good
planning znd innovative engineening designs, for overall objectives of
grester sustzinzbiliny, such a5

minimal environmentzl impacts

enhanoet social valuss

economic stzbility, and

recrestionz| oppounities

The Pan-Canadian Model These

Hydrology Maodelling Tool " Projects
™

e . Sltes

. Developments

Erier ol of your sreneric parameters Mrough &
pink and chck interface. Smudste and compene
re-dmvmicpment, bewe Casms a] mudlipie
2cmrrics with hourdy timesten westher deta.
Oemile =] off-ailm slorage facilies svaislie!

Absut the Model

What is the Water Balance Model,
arnd whis can wee #2?

Abaout the Engine

QUALHYMOD

GUALty HYdrulogy MOdel's home
o the web,

Lmmr more s20. D mngine cowering
e Water Sxamce Modsl Downicmd
e labee? vereion, community Torums
and mars!

Water Salance Model - A Mamal for
Tactinical Lsmre

Start-up screen

* Click on Province
* Login
 Run Model
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PREDEVELOPMENT
» Establish base line for all other scenarios

POST DEVELOPMENT
e Establish the worst case

MITIGATION WORKS
 Try different mitigation works and sizing

 Establish best system

- Performance
— Then check the cost for local conditions and contractors

AZCOM



Soil Calculator in WBM

= http://interface.waterbalance.ca/main.html?date=Tue Apr 14 13:01:19 2009&loc=BC - Windows Internet Explorer

P o, § =
LS A |§| http://interface.waterbalance.ca/main.html?date=Tue%20Apr2.2014%2013:01:19%202009&loc=BC

File Edit View Favorites Tools Help

W & [%lj[-é Water Balance Model - ... lﬁ_hﬂp:ﬂirﬂerfaoe.wam... x ]_|

i Home -~ [ Feeds (1) = Print ~

- ’
Arga{s) The values will update a3 Surface Condtions are added and removed

Step 1 .
. § Yeu have the cption of overtiding tham az well by dicling on the Use Custom
Surface Vahied checkbox and sntanng youir onn.
Define a New Surface Condition @
Required Parameaters:
= Surface Condition Name Native Scope User-Dafined ¥
he Dial | |
US e w3 Permeability [ Pervious | Depression Storage & mm
Rational Coefficient ! ratic Retardance Roughness .03 ratic
oy El 100~
Select roperties: Modelhed Area. Watirsheds are comgniasd of
Soil Type: Clay Loam (Sand: 21%, Clay: 34%]) Click on the Soil s cutsde of the modefier's nterest
Triangle to
Organics 40 0 z 4 3 2 1 select a Sail
9% by Weight ! iy e Type
7 S
7 i EX B ~ ]
S5 0BANd ON 2 SNgie SCroen SO B Gravel 10.9 a i0 20 20 40 50 o — 1o the lowsst. On & sall ko, thes can alge
modies and Always $60 euscly whete you are| % by Weight
Ris b seguential process Sha with NATIVE SO Compaction 1.0 Loose MNormal Dense Hard Severe
L1 L=

B SM000 GnvOer Mis ReaEng N SAVE Mo My
. P ey B

G
Dafure New Land Use Dafios New Surfesl .1 lated Results:

[ Maximum Water Content: 50.12 % Field Capacity: 36.1 % Wilting Point: 21.81 %

Usar Lusdes 1. Gatting Staated tay

& Internet | H100% <



Water Balance Model

Free Access

<€

Rainfall Possible

Evaporation

TEvaporation

Subscription

>

flow P

To Ground ===+

.
ans®

Surface Changes | Volume and/or Rate Control
Hydrologic Model Hydraulic Model
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DRAINAGE AREA (Project or Site)

= http:Hinterface.waterbalance.ca/main. html?date=Thu Oct 28 11:58:55 2010&loc=BC - Internet Explorer, optimized for Bing and M5N

et ace waterbalance,ca s

nfigure Drainage Area

Step 1 4
Configure

Drainage

Area

The DOrainage

Areathatthe

userwishes Mative Soil Types =L

to model can Sandy Loam CEb S

he as small

as a single lot z acres

or site, it can Area S—

100 kL

BNCOMpass a

larger ~ N EiES Depth  son mm

development,  — 2 acres ArSE— .

100 £

represent a Sursce Condition descriptions

watershed. Depth  son0 rnrn far thiz Land Ure are complet

Add Surface Condition

whereas the original Water Balance Model m

camprised a series of screens that representad
layers of data entry, the data inputs are now
consolidated on a single screen sa thatyou can
"build" your project in modules and always see exactly
wwhere yau are in the process.

Land Ura descriptions for thiz Mative Soif Troe are cormplete,

Add Land Use

& Hide Text

Native Soil Type descriptions for this Drainage Area are cormplete.

| LI
BieBos-Nes land lies L b ating bt Suniare Tontian _ o Check Resu“s‘

Design Source Controls - Surface Enhancements

Design Source Controls - With Storage

Apply Source Controls

Project Burnabby Mtn ({Burnab; Scenario pre - fore Open Project Browser &

User Guide 1. Getting Started <. B = A:COM
[ =8

& Inkernet ¢ H100% -

Dane




Surface Changes

* Model Impacts and Mitigation

« Mitigation with Absorbent Landscapes
— Tree cover density
— Increased top soil depth
— Porous pavement
— Green Roof — Typical
— Some infiltration swales — without storage

 HYDROLOGIC MODEL

A=ZCOM



Surface Change Types

Infiltration Swale - Without
Absorbent Landscaping Pervious Paving Underdrain

Rain Garden - Without Box Planter - Without
Underdrain Underdrain Infiltration Trench

Replaces the area to which they are applied A=COM



Volume Reduction Systems

Capture surface runoff and STORE it

Infiltration for volume reduction
— Rain gardens
— Infiltration swales with storage

 Surface or subsurface storage
— Infiltration ponds
— Underground galleries

HYDRAULIC MODEL

A=ZCOM



Volume Reduction Types

Infiltration Swale - With Graen Roof - With Rain Garden - With
Underdrain Underdrain Underdrain

Box Planter - With Underground Source
Infiltration Pond Underdrain -_:'-tri'l

Surface types have evaporation, underground systems do not.

Surface types replace the area to which they are applied A=COM



APPLY Source Controls

= http:Hinterface.waterbalance.cafmain. htm|?date=Thu Oct 2B 11:58:55 2010&loc=BC - Internet Explorer, optimized for Bing and M5N

hEmilTdate=Thu T

= waterbalance.cainin.

nfigure Drainage Area
Design Source Controls - Surface Enhancements
Design Source Controls - With Storage

Apply Source Controls

Step 4 4
Apply
Source Controls

Text coming soon.

Sandy Loam Global - Park Forest

Source Il_orrhml.s ‘on Forest

Click Size Source Control to
place and size the one shown in
the drop down rmenu,

Available Source Controls

Top soil ¥ |

Size Source Control

Area
v 100 £ Connected Treatment Areas
0.1
E 3 % seres 0.1 acres [100%) of this Surface
o 0.1 acres Depth Condition’s surface area js still
g i available for Freatment Areas ta
4 300 rnm be added, Click Define

Treatment Area to place and

Save | Check Results

Open Project Browser &

ID

(Burnaby,

Project PBurnabby Mtn

User Guide 1. Getting Started 2. Backgrouns

Diane & Internet da v | wi00% -




RESULTS - Volumes

{= http:ffinterface.waterbalance.ca/main. htmI?date=Thu Oct 28 11:58:55 2010&Iloc=-BC - Internet Explorer, optimized for, Bing and MSN |Z||E||Z|

£ | http:ffinterface waterbalance.cafmain. hbrnl?dabe=Thu Cct 28 11:58:55 20108)oc=BC | @|
| Lonfigure Drasnage Ares b |
' . i |
WaterBalance Reporting -
Exceedance Summary Yolume Summary Input File Output File Dates Graphed .

1 o5 0170171965 - 12/31/1990 5

Calculation Time:

00:09.453

Total Rainfall Scenarios Graphed

0.4 rillian m*

0.3
Volume
(millianzs of m3)
0.2
) .
u}

pre post BMP 1 BMF 2

pre - forest

post - MD Res

BMF 1 - MD Res

NERE

BMP 2 - MD Res

Text coming scon,

l Total Discharge

Total Losses

Catchment Infil-ation

Print Sumimary Graphs View a Printable Report of this Scenario :
Source Control Infilb-ation

User Lamde Vo Gemeng BUanted 2. badhground loence

Done € Internet dg v Hi0w v

‘4 start € @ w @



RESULTS - Exceedance

/= http:Hinterface.waterbalance.calmain. himl?date=Thu Oct 2B 11:58:55 2010&loc-BC - Internet Explorer, optimized for Bing and MSN |._||E||£|
] http://intetface, waterbalance.cajmain, htmiFdate=Thu Dct 28 11:58:55 201 08dac=BC | @l
N owy Pogurrm Drvains sge Ares
B WaterBalance Reporting
Exceedance Summary Yolume Summary | InputFile = OutputFile | Dates Graphed .
: A
1 01/01/1965 - 12/31/1990
. 1000000
Calculation Time: |
TR 00:09. 453

Scenarios Graphed

10000 I!'] pre - forest
M post - MD Res
1000 ¥ BMP1-MDRes
Curation
(hours] [¥] BMPZ-MD Res
100 e

Working Example took one hour in a seminar as a demonstration of the WBM.

1 ’ - - " : 2
a 0,00z 0,004 0,006 0,008 0,01 0,01z 0.014 |
Rate [m3/=)

Tewxt coming zoon,

]

-
Dane € Internet | ¥4 ~| ®io0% - A-COM




For each scenario

e e e a)

1. All information input by user

Report for

BMP 2 i .
Bumzbby M » Project and Scenario

Report Details

Project

O » Soils, any Enhancements

Site Description dermo

Site Location Burnzy

e 2. Results information

Site Size 2 ares

Stream Present Mo

| oo [T » Volume Summary

| Climate Start & EndDates [EARINRALECR i bef s Rateen]

Scenario

> EXxceedance values

3. Easy to review in one standard
format

Draina ge Area Co nfiguration

Drainage Areas

4. Copy and paste into Word or other
= | = file format

2 acres 2 acres 0.1 acres ol

AZCOM



Enhancements in Progress

» Potable water reuse

» Natural Stream cross section assessment
* Tree Canopy Module

« Climate Change Module

Numerous items on wish list awaiting user demand and funding
— WBM Light
— Statistical Module
— On-Line Training
— _ fill'in the blank

AZCOM



Conclusions — Water Balance Model

1. Simple and Easy to use

. FREE to inexpensive

The Pan-Canadian del These

| Hydrology Modelling Tool - - M?’roje:l;
=y T e

. Quick to run

. Meets the need for comparing

CONERIN A results and values
»"\:‘i Erites &l of your scenerio perameters trough = Graphed Results
B o . Can establish base case, then
. : compare scenarios to target
[(Click on the Map to Access the Model and Homepage for sach Province] t ‘: " IIIURLHYMD
This public domain tool Pt e

® |iz==:=| 0. Establishes component design
_ | [P sizing and operation

nce Model powered by QUALHYMO..25 2
& will

. Standardized output for easy

review

8. Fills a need

AZCOM
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