Water Budget & Water Quantity
Risk Assessment Technical Rules Road Map

This Road Map was created in order to assist practitioners to undertake the Water
Budget & Water Quantity Assessment process. The road map is a series of work flow
diagrams that illustrate the processes or activities involved in completing Water Budget
and Water Quantity Assessments. Where applicable, the Technical Rule numbers
corresponding to the work flow have been noted. Please use this document with the
“Technical Rules: Assessment Report” and the “Water Budget and Water Quantity Risk

Assessment Guide”.
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Overview of Water Budget and Water Quantity Assessment Framework

Drinking Water Systems:

Part I1l.1 Rules 3,
4,9,19, 24, 25

«Map»
Conceptual Maps

SPA Boundaries

ToR Water System

3.1 Conceptual Water
Budget

Assemble Refined Water
Takings

/3.3 Subwatershed Stress
Levels - Tier 1 WB

-

s subwatershed

«Tabular»

associated tables)

Stress Assessment (&

stress moderate
to significant?

[Yes]

3.4 Subwatershed

Stress Levels - Tier 2

«GeoSpatial»
WBSubwatershed

«Tabular»
Refined Water Takings

«Map»
Tier 1 Maps

wWB

To Vulnerability

Is subwatershed(s)
stress moderate to
significant or there
have been historical
source water issues
meeting demand

Water Quantity S..
Asssessment Tl
Done = ~] Part 1ll.2 Rules 20, 21, 24, 25, 31
Part I11.3 Rules 32, 33, Table 1
Part V.2 Rules 44, 45, 46
«Tabular»
Water Budget (&
TTeel Ll . associated tables)

«Map»
Tier 2 Maps

Nol—>(g)

Water Quantity
Asssessment
Done

[Yes]

«GeoSpatial»
Model Boundary

«GeoSpatial»

7

G.O Risk Level Assignment to

Local Area - Tier 3 WB

«GeoSpatial»
SGRA
«GeoSpatial»
Planned Drinking
Water System
«GeoSpatial» /\
IPZ-Q

To Vulnerability

«GeoSpatial»
WHPA-Q1

To Vulnerability

To Vulnerability™ |

«GeoSpatial»
WHPA-Q2

N _—7

Water Quantity
Asssessment
Done

«Tabular»
Risk Assessment &
Scenario Results

Local Area

el Part I1l.2 Rules 22, 23, 24, 25, 31
~-~JPartlll.4 Rules 34, 35, 36, Table 1
Part V.2 Rules 44, 45, 46

«Map»
Tier 3 Maps

«GeoSpatial»
RechargeReductionThreat

«GeoSpatial»
ConsumptiveThreat

Part IIl.2 Rules 26, 27, 28, 30

Part V.2 Rules 44, 45, 46

Part V.5 Rules 53, 54

Part VI.7 Rules 76, 77, 78

Part IX.1 Rules 97, 98, 99, 100

Part IX.2 Rules 101, 102, 103, 104, 105, 106,107, Table 4
Part IX.3 Rule 108, 109

Part X.1 Rule 110

Part X.2 Rule 111, 112, 113, Table 5




3.1 Conceptual Water Budget

Assess Climate

TR 19 (13), (12),
9(2) )

T1TR 19 )

TR3 (1), 4, 24, 25

\ Assess Physiography
A «GeoSpatial»
' [Source Protection
Y Area -
\ SO TR 19 (1)
Geographically Assess Land Cover ( Sug\ﬁ:::rgzds
scope the «GeoSpatial»
assessment area WBSubwatershed
SO e
TR 19 (9)
Assess Surface Water
«GeoSpatial»
Watershed
Create a report
summarizing the «Document»
TR 19 (3), (4) onceptual understanding Integrated
As G . a1y, (1 2)‘ ’ integrating the water Conceptual
sess Groundwater ’ budget characteristics of Understanding
the SPR or SPA
SO
Conceptual TR9 (1) (b), 9 (2) (d)
TR 19 (5), (7), Waterp
(12) Budget
Finish

Assess SW and GW
Takings

oo TR 19 (8), (8),
(10, (10.1), (12)




Assess Climate

«Tabular»
ICA Gauge Statio

Use best available data

«Tabular»
EC Climate Data

«Tabular»
Private/Municipal

Assimilate climate data
sources and georeference

Gauges

MNR Ont In-Filled
Climate Data (LIO)

L where necessary

«GeoSpatial»
Climate Stations -
Precipitation /
Temperature

«raster»
Interpolated

| Precipitation Surface

Summarize Climate Data to
Average Annual Precipitation and
Temperature (30 Year or 15 Year

(Assess quality and quantity
of climate data for water

«Tabular»
MNR WISKI-SODA

«Tabular»
MNR DFOSS -

Seasonal Stations

budgets

«Document»
Desciption of quality
and quantity of data

available

because of data gaps)

«Tabular»
Climate - Precipitation /

Temperature Annual Averages

«GeoSpatial»

Representafive Areas

| for Climate Stations

Create climate data
derivatives in and beyond
SPA boundary for mapping
and analysis

«GeoSpatial»
Uniform Zones of
Meteorology

«raster»
Evapotranspiration

Map Climate Stations with
Annual Precipitation
Averages, Precipitation
Distribution, Representative
Areas for Stations,
Meteorological Zones, and
Evaporation in and beyond
SPA boundary

«Map»
Climate Stations with
verage annual precipitatiol

N

«Map»
Precipitation Distribution

«Map»

Representative Areas for
Climate Stations

«Map»
Meteorlogical Zones

«Map»
Evapotranspiration

«Document»
Written description of
projections related to

changes in climate

N

«Document»
Provide written description Plot of Long Term
and plots Temperature Trends and
Averages
\ «Document»
Plot of Long Term
Precipitation Trends and
Averages
Climate
Summary

Finish




Assess Geology

Start

Use best available data

«GeoSpatial»

Bedrock geology of
Southern Ontario

«GeoSpatial»

«GeoSpatial»
Bedrock Area at 250K

Soil Survey Complex (ON
Soils) (LIO)

«GeoSpatial»

«raster»
Overburden Thickness of
SPA Area

CANSIS - Ontario Soil
Surveys

«GeoSpatial»

«Raster»
Interpolated Bedrock
Surface Elevation

Surficial Geology of GTA/
ORM

«GeoSpatial»
Borehole (ON Database)

(LI10)
«GeoSpatial»
MRD 126: Surficial
Geology of Southern «Raster»
Ontario Bedrock Topography of
Southern Ontario
Quaternary Geology of
Ontario 1:1M

«Raster»
Bedrock Topography
(GTA/ORM)
«GeoSpatial»
NOEGTS (Northern Ontario
Engineering Geology Terrain «Rastery
s} (LIO) Provincial DEM - Tiled
(Version 2)
«raster»

Overburden Thickness of

Southern Ontario (GW
Studies)

«Map»
Overburden

Thickness
«Map»
Bedrock Geology
ap Overburden Thickness, Bedrock
eology, Soils, and Surficial Geology

classified by infiltration and runoff
potential with SPA boundary

«Map»
Soils

«Map»
Surficial Geology

«Document»

Written description of how the
permeability distribution at surface
hnd subsurface influences runoff and
infiltration/recharge trends.

Provide written description
and cross sections

«Document»
Graphic Cross Sections of
watershed scale aquifer units

Geology
@) Summary
Finish




Assess Physiography

Start

Use best available data

«GeoSpatial»
Borehole (ON

Database) (LIO)

Physiography of
Southern Ontario

(Chapman/Putnam)

«Raster»
Provincial DEM - Tiled
(Version 2)

«GeoSpatial»
Hummocky

Topography (LIO)

«GeoSpatial»
MRD 126: Surficial

Geology of Southern
Ontario

«Raster»
Bedrock Topography

(GTA/ORM)

«Raster»
Bedrock Topography

of Southern Ontario

«Raster»
Interpolated Bedrock

Surface Elevation

Map Bedrock Topography,
Physiographic Regions, Ground
Surface Topography, and
Hummocky Topography with SPA
boundary

Physiography
Summary
Finish

«Map»
Bedrock Topography

«Map»
Physiographic Regions

«Map»
Ground Surface

Topography

«Map»
Humocky Topography
(moraine complexes)




Assess Land Cover

Start

Use best available data

«GeoSpatial»
SOLRIS (LIO)

«GeoSpatial»
Ecological Land «Map»
Classification (ELC) R

. Land Cover Map
i Map Land C th SPA
of Ontario (LIO) ap Land Lover wi (current conditions)

\( Boundary
N J

«raster»
Provincial Land
Cover 28
«Document»
. . Written description of how
«raster» Prowde_wptten land cover across the area
Provincial Land SeSStptier affects groundwater and
Cover 2000 surface water
«GeoSpatial»
Official Plan (Future Land
Development) a.g Cover
Summary
Finish

«GeoSpatial»
Various Planning/
Development
Studies




Assess Surface Water

Start

«GeoSpatial»
OHN - Waterbody

Use best available data

(LIO)

«GeoSpatial»
Water Survey of

«GeoSpatial»
Water Virtual Flow -
Seamless Provincial

(LIO)

Canada (WSC) /
HYDAT - daily

«GeoSpatial»
Private/Municipal

«GeoSpatial»
CA Gauge Stations

Assess long term
monthly and annual
surface water flows

Gauges

«GeoSpatial»
Low Flow Stream

«GeoSpatial»
Baseflow

(CA’s/Private)

Survey Data

«GeoSpatial»
Dam

«GeoSpatial»
Private Dam

Inventory

«GeoSpatial»
Transport Line

«GeoSpatial»
Water Structure

«GeoSpatial»
Structure Details

«GeoSpatial»
Transport Point

«GeoSpatial»
Aquatic Resource
Area (ARA)

«GeoSpatial»
Flowing Waters

nformation System
(FWIS)

«GeoSpatial»
Local aquatics

habitat information

Assess surface water
control structures

Assess aquatic habitat Compile Streamflow
dependent upon water gauging data

«GeoSpatial»
Streamflow gauging

depth, flow and
temperature

__

Map Streamflow Gauging Stations,
Dams&Diversions&Crossings,
Fisheries, and Other Aquatic Habitats
with SPA Boundary

Provide written
description, tables, and

stations

«Map»
Streamflow Gauging
Stations

«Map»
Dams, Channel
Diversions, Water
Crossings

«Map»
Fisheries - Cold Water
Versus Warm Water

«Map»
Aquatic Habitats
Dependent on Water
Depth, Flow, and Temp

«Document»
Written Description,
Tables, and Graphs of

graphs

Surface
Water
Summary
Finish

Long Term Monthly and
Annual SW Flows




Assess Groundwater

Start

Use best available data
«Map»
«Raster» Depth to Water Table
Provincial DEM -
Tiled (Version 2)
«GeoSpatial»
SOLRIS (LIO)
«raster»
. M
s ratial> Water Table Depth Aquifer e)é;e:tps»including
Borehole (ON tenti tri rface with
Database) (LIO) potentiometric su i‘l e '
groundwater flow directions
«raster» ( Map Depth to Water Table, \
Provincial Land Cover Create GW data derivatives for «GeoSpatial» «GeoSpatial» Aquifer Extents, GW Discharge
2000 mapping and analysis } Aquifer Extents Evaluate dgi]rr:;:\:r:nslater o Groundwater Flow Areas, GW Recharge Areas, and «Map»
«raster» Direction GW Monitoring Locations with W Disch P Ar
Groundwater SPA Boundary GW Discharge Areas
Elevation (GW
Studies)
«raster» «raster» q
N . i GeoSpatial»
Provincial Land Cover | Potentiometric Evaluate GW discharge D'«
ischarge Areas
28 Surface = areas 9 N j
«GeoSpatial» «Map»
Provincial GW Recharge Areas
Groundwater
Monitoring Network
«GeoSpatial» Eet
MRD 126: Surficial -
Geology of Southern \( Evaluate GW recharge R«G:OSanE:I» Assess interactions
Ontario > areas gcarge Areas between GW and SW «Map»
«GeoSpatial» /K GW Monitoring Locations
Local Data - eg.
Baseflow
«GeoSpatial»
Surficial Geology of
GTA/ ORM
; «Document»
«Ge}oSpatlaI» Provid itten descriotion Written Description of
Aquatic Resource rovide wri - roundwater systems and their|
Area (ARA) llows and levels including wellg
«GeoSpatial» fand interacations between GW|
NOEGTS (Northern and SW
Ontario Engineering
Geology Terrain —
N «GeoSpatial»
i o¢) (LI0) Local Municipal
Information
Groundwater
«GeoSpatial» Summary
Karst features of Finish
southern Ontario
«raster»
CA Mapped Aquifer
Recharge/Discharge
Areas




Assess SW and GW Takings

Start

Use best available data

«GeoSpatial»
MOE Permit To
[Take Water (PTTW)

«GeoSpatial»
Borehole (ON
Database) (LIO)

Dataset (LIO)

«GeoSpatial»
Local Municipal

Municipal Pumping
Records - surveyed

Information
MOE Water Taking
and Reporting
System
«Tabular»
Municipal Water
Use Database
«Tabular» (MUD)

«Tabular»
Consumptive Use
Factors

«GeoSpatial»

Agricultural Water
Use by Watershed

«Tabular»
Seasonal Use
Factors

Assess existing and projected uses
of water including drinking water,
waste water treatment, agriculture,
livestock, domestic use, industrial

use and commercial use

Assess the maximum annual B ‘f'v"ap;’sw
quantity of water that can be pcipa
lawfully be taken by each intake Takings
and well
«Map»
Municipal GW
Takings
Map Municipal and
Non-municipal SW and GW «Map.».
Takings with SPA Boundary Non-Municipal
SW Takings
«Map»
Non-Municipal
GW Takings
«Document»

Written Description and
Tables of SW & GW
Takings

Provide written l

description and
tables

Water
Takings
Summary
Finish




Create WB SubWatersheds

Using the data underlying the
previous conceptual water budget

Start

proc s the strategic
locations for WB subwatershed
outlet points

Create WBsubwatershed
outlet point dataset

«GeoSpatial»
WBSubwatershed
Outlet Points

«raster»
Enhanced Flow
Direction Grid -
Provincial (LIO)

Create WB subwatersheds
polygon dataset

. «Map»
e patialy Map WB Subwatersheds and WB Subwatersheds with
WBSubwatershed ! N
Outlet Points with SPA Outlet points
boundary
WB
Subwatershed

Finish




3.3 Subwatershed Stress Levels - Tier 1 WB

Start

TR 20, 24,25} - -

Determine Spatially

«Tabular» «GeoSpatial»

Distributed Recharge
Rates for SPA

ToR Water System WBSubwatershed

«Tabular»
Refined Water

Taking

A

Determine Tier 1
Consumptive Demand

(@ )

Determine Tier 1
Water Supply

(@ e

Determine Tier 1
Water Reserve

O

Populate Reserve, Supply,
onsumptive Demand and
Remaining Tier 1 WB
Components in WB Model
Run Info

associated tables)

«GeoSpatial»
Spatially Distributed
Recharge Rates

5.2 Determine Tier 1 «GeoSpatial»
SGRAs Drinking Water
System
«GeoSpatial»
SGRA
«Tabular» URGAS 64 2.8
Water Budget (&

3.3.32 Assess Tier 1
Subwatershed Stress
for SW

Subwatershed
for GW

3.3.33 Assess Tier 1

Stress

\N

TR 9, 21, 31, 32, Table 1

«Tabular»
[Stress Assessment (&
associated tables)

Refine the Integrated \
onceptual Understanding

\N

TR 9, 21, 31, 33, Table 1

«Document»
Refined Integrated

_ _ integrating the water budget]
components of the SPR or

SPA j

TR (2)

Understanding and
Subwatershed Stress
Levels

Subwatershed Stress
Levels Tier 1 WB

Finish




Determine Tier 1 Water Supply

Start

«GeoSpatial»
WBSubwatershed

Use best available data

«GeoSpatial»
Climate Stations -

Determine monthly SW Supply for
Scenario A (Existing System) using
historical climate and streamflow

information

Precipitation /
Temperature

«GeoSpatial»
SPA Stream Gauge

Determine monthly SW Supply for
Scenario B (Existing System -
Future Demand) using historical
climate, streamflow, and future

data

«GeoSpatial»
Official Plan (Future

landcover information

T T

TR 9 (2), (3)

«Tabular»

Development)

«GeoSpatial»
Spatially Distributed

Water Budget (&
associated tables)

Determine monthly GW Supply for
Scenario A (Existing System) using
istorical climate, recharge, and GW
inflow information

Recharge Rates

Determine average
annual recharge and
GW inflow for each

subwatershed

Determine monthly GW Supply for
Scenario B (Existing System -
Future Demand) using historical
climate, recharge, GW inflow, and
future landcover information

T L

Provide written
description and
summary tables

Finish

«Document»
Written description of
methods used to calculate
SW and GW supply

Is «Document»
ummary table of monthly

SW supply values

Is «Document»
ummary table of monthly

GW supply values




Determine Tier 1 Water Reserve

Start
«GeoSpatial»
WBSubwatershed
«Document»
Determine monthly SW Written description of GW
Reserve TR 9 (2), (3) land SW reserve values and|
Use best available data k J methods used
«GeoSpatial»
SPA Stream Gauge
data
. Provide written «Document»
Determine monthly GW «Tabular» description and Summary table of GW
Reserve Water Budget (& summary tables reserve values
«Tabular» associated tables)
Baseflow
Measurements
Det : 1GW «Document»
«Tabular» ( € ermér:::rrzlr;ua Summary table of SW
GW Recharge k reserve values
Reserve
Finish
«Tabular»
GW Discharge




Determine Tier 1 Consumptive Demand

Start

a4

Determine monthy SW Consumptive Demand

for Scenario A (Existing System) for the study
period

\_=

Determine monthly SW Consumptive Demand

GeoSpatial for Scenario B (Existing System - Future W ) «Documgnt_»
oopata Demand) for future development Written description of
WBSubwatershed methods used to
TR9 (2), 3) calculate SW and GW
consumptive demand
Determine monthly GW Consumptive Demanﬁ \\\
TR for Scenario A (Existing System) for the study .
ToR Water System period ] ] . «Document»
rovide written description [Summary table of monthly
«Tabular» and summary tables SW consumptive demand
Water Budget (& el
associated tables)
Determine monthly GW Consumptive Demand
«Tabular» for Scenario B (Existing System - Future
efined Water Taking Demand) for future development \
«Document»
[Summary table of monthly
GW consumptive demand
Determine annual GW Consumptive Demanq values
for Scenario A (Existing System) for the study
period J
Consumptive
Demand
Finish

Determine annual GW Consumptive Demand
for Scenario B (Existing System - Future
Demand) for future development

N




3.3.32 Assess Tier 1 Subwatershed Stress for SW

«Tabular»
Water Budget (&
associated tables)

«GeoSpatial»
WBSubwatershed

Start

«Tabular»
ToR Water System|

Run

SW Max. Monthly Stress Levels
Water Demand >=50% --->Significant
Water Demand >20% --> Moderate
Water Demand 0-20% --> Low

«Tabular»
Stress Assessment (&

Scenario A
TR 32 (1)
Set subwatershed
stress level to
YES

NO

Run
Scenario B

TR 32 (2)

associated tables) «Map»
Map maximum monthly SW
ubwatershed stress levels

with surface water systems

Set subwatershed
stress level to

L Moderate

tables

Historical
water
quantity
issue?

NO TR 32 (2) (c) (i)

Any ma
monthly %
water demand
between 18%
and 20%7?

YES

YES

Stress level
could be
moderate?

Do
sensitivity
analysis

YES:

TR 32 (3)

7
’

’ NO

NO
Set subwatershed
stress level to Low

Populate values in
Stress Assessment

Produce
subwatershed
stress level
maps

«Map»
Map future maximum
monthly SW subwatershed
stress levels with surface
! water systems

TR (1)(e)v)

«Document»

Iable identifying maximum
stress levels, municipal
systems, and decision to
advance to Tier 2

Provide written
description, summary
tables, and historical

issues

«Document»
Document any historical
issues for SW

Done TR 9 (2), 9 (3) (b,d)




3.3.33 Assess Tier 1 Subwatershed Stress for GW

«Tabular»
Water Budget (&

associated tables)

«GeoSpatial»
WBSubwatershed

Run
Scenario A

ToR Water System|

«Tabular»

ax monthly %
Water Demand
>=50 or Annual %
Water Demand
>=257

YES:

NO

Run
Scenario B

KMax monthly %

Water Demand YES

Set subwatershed
stress level to
Significant

>=50 or Annual %
Water Demand
>=257

or Annual % Wate

Demand >10 and <257 YES

Historical

water YES

Set subwatershed
stress level to
Moderate

TR33 (1)

TR 33 (2)

GW Max. Monthly Stress Levels
Water Demand >=50% --> Significant
Water Demand >25% --> Moderate
Water Demand 0-25% --> Low

GW Annual Stress Levels

Water Demand >=25% --->Significant
Water Demand >10% --> Moderate
Water Demand 0-10% --> Low

«Map»

«Tabular» Map maximum monthly GW

Stress Assessment (&

ubwatershed stress levels
with wells

associated tables)

«Map»
Map future maximum
monthly GW subwatershed

quantity
issue?

NO

water demand
between 23-25 or
Annual % water
demand between

YES

sensitivity

TR 33 (3)

subwatershed

stress level to

TR 33 (2) (e) (ii)

Do

analysis

Set

Low

'YES

moderate?

NO

Populate values in
Stress Assessment

tables

stress levels with wells

Produce stress
level maps

«Map»
; Map annual GW
’ subwatershed stress levels
TR9 (1) (c) (v)
«Map»

Map future annual GW
subwatershed stress levels

«Document»
Table identifying maximum
stress levels, municipal
systems, and decision to
advance to Tier 2

Provide written

description, summary
tables, and historical
issues

«Document»
Document any historical
issues for GW

TR 9 (2), 9 (3) (b,d)

Done




5.2 Determine Tier 1 SGRAs

Start

«Map»

Spatially Distributed
Recharge Rates

TR 44 (1)

«GeoSpatial»
Spatially Distributed
Recharge Rates

«GeoSpatial»
Topography

«GeoSpatial»
Surficial Geology

Use appropriate factor to determine

Map average annual recharge
rates for the Area

~\
\N
~
~

Multiply the area's average
annual rate of recharge by

1.15

&‘_/

Map precipitation and
evapotranspiration for the

Area

Multiply the area's average
annual precipitation minus
evapotranspiration by 55%

L‘_/

T

«GeoSpatial»
Landcover

«Map»
Evapotranspiration

«Map»
Precipitation

TR 44 (2)

71

«GeoSpatial»
Drinking Water
System

Map the chosen
factor 1.15 or 55%
with DWS

Delineate recharge areas
hydrologically connected to a
surface water body or aquifer

that is a source of drinking
water for a drinking water

system

«Map»
Chosen factor (with
DWS)

«GeoSpatial»
SGRA

Apply professional
judgement

( Map Tier 1 SGRAs
Tier 1

@® ) SGRAs
Finish

TR 46

«Map»
SGRAs (without DWS)
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/

3.4 Subwatershed Stress Levels - Tier 2 WB

-~

. -~ .
/«deratlve»

«GeoSpatial»
WBSubwatershed

TR 22, 24, 25

«Tabular»

ToR Water System|

«GeoSpatial»
Planned Drinking
Water System

7 N ~ o
Refine Tier 2 Water Refine Tier 2 Water
Reserve Supply

TR9 (1) (c) (v),
23, 31, 34, 36,
Table 1

Populate Reserve, Supply,
Consumptive Demand, and
Remaining WB Components in
WBModelRunSummarys for Tier 2
subwatersheds using complex

models

3.4.34 Assess Tier 2

ubwatershed Stress
for SW

«Tabular»
Btress Assessment (&
associated tables)

Refine the Tier 1 Integrated
nderstanding summarizing
the water budget
components of the WB
Subwatershed

Demand

3.4.35 Assess Tier 2
ubwatershed Stress
for GW

«Tabular»
Refined Water

Taking

Refine Tier 2
Consumptive

SGRAs
SO

associated tables)

«Tabular»
Water Budget (&

TR9 (1) (c) (v),
23, 31, 35, 36,
Table 1

Refined Understanding
land Subwatershed Stress

«Document»

Levels

Subwatershed Stress
Levels Tier 2 WB

Finish

5.2 Determine Tier 2

«GeoSpatial»
Drinking Water
System

«GeoSpatial»
SGRA

TR 44, 45, 46

~
AN

e e e e e e e e e e e e e e e e e =




Refine Tier 2 Water Supply

Start

«GeoSpatial»
WBSubwatershed

~

(Refine monthly SW Supply for
Scenario A (Existing System)
using historical climate and

«GeoSpatial»
Climate Stations -
Precipitation /
Temperature

streamflow information

(Refine monthly SW Supply for \
Scenario B (Existing System -

Future Demand) using historical

«GeoSpatial»
SPA Stream Gauge
data

climate, streamflow, and future
landcover information

- J

(Refine monthly SW Supply for \

Scenario C (Planned System)
using historical climate,

«GeoSpatial»
Official Plan (Future
Development)

«Tabular»
GW Model outputs

«Tabular»
SW Model outputs

and GW inflow

streamflow, and future landcover
information

- J

(Refine monthly GW Supply for \

Scenario A (Existing System) using

historical climate, recharge, and
GW inflow information

- J

/Refine monthly GW Supply for \
Scenario B (Existing System -

«Tabular»
Water Budget (&
associated tables)

|

Future Demand) using historical
climate, recharge, GW inflow, and
future landcover information

- J

(Refine monthly GW Supply for \
Scenario C (Planned System)
using historical climate,

streamflow, and future landcover
information

- J

TR 9 (2), (3)

Provide written
description and
summary tables

Supply
Refinement
Finish

«Document»
\Written description of SW and
GW supply values refinement
and methods used

«Document»
Summary table of refined
monthly SW supply values

«Document»
Summary table of refined
monthly GW supply values




Refine Tier 2 Water Reserve

Start
«GeoSpatial»
WBSubwatershed
i «Document»
«GeoSpatial» Refln:monthly B Written description of SW
SPA Stream CSCNe and GW reserve values
Gauge data refinement and methods
L J TR 9 (2), (3) used
«Tabular»
Baseflow «Document»
Measurements Refine monthly GW «Tabular» Provide written Summary table of refined
Reserve Water Budget (& description and GW reserve values
associated tables) summary tables
«Tabular»
GW Discharge
«Document»
Summary table of refined
«Tabular» Refine annual GW SW reserve values
GW Recharge Reserve
«Tabular» Reserve
.GW Model outputs| Refinement
Finish
«Tabular»
SW Model outputs




Refine Tier 2 Consumptive Demand

Start

«GeoSpatial»
WBSubwatershed

~

(Refine monthly SW Consumptive
Demand for Scenario A (Existing

System) for the study period

- J
(R )

efine monthly SW Consumptive
Demand for Scenario B (Existing

«Tabular»
Refined Water Taking

System - Future Demand) for future

\ development j
(R )

efine monthly SW Consumptive
Demand for Scenario C (Planned

«Tabular»
ToR Water System|

System) for the operational year

- J
(R )

efine monthly GW Consumptive
Demand for Scenario A (Existing

System) for the study period

- J
(R )

efine monthly GW Consumptive

Demand for Scenario B (Existing

System - Future Demand) for future

\ development j
‘R )

efine monthly GW Consumptive
Demand for Scenario C (Planned

«Tabular»
Water Budget (&
associated tables)

System) for the operational year

- J

/Refine annual GW Consumptive\
Demand for Scenario A (Existing

System) for the study period

- J

(Refine annual GW Consumptive\
Demand for Scenario B (Existing

System - Future Demand) for future

\ development j

(Refine annual GW Consumptive\
Demand for Scenario C (Planned

System) for the operational year

- J

TR 9 (2), (3)

Provide written
description and
summary tables

Consumptive
Demand
Refinement

Finish

«Document»

Written description of SW and GW|
consumptive demand values

refinement and methods used

/ «Document»

Summary table of refined
monthly SW consumptive
demand values

«Document»
Summary table of refined
monthly GW consumptive

demand values




3.4.34 Assess Tier 2 Subwatershed Stress for SW

«Tabular»
Water Budget (&
associated tables)

«Tabular»
ToR Water System|

Start

Run
Scenario A

«GeoSpatial»
WBSubwatershed

«GeoSpatial»
Planned Drinking
Water System

TR 34 (1)

Set subwatershed

NO

Run
Scenario B

YES

stress level to
Significant J

YES

System
Proposed?

YES:

NO

% Wate
emand >2

Run
Scenario C

YES

NO

TR 34 (2)

~

et subwatershed stress

SW Max. Monthly Stress Levels
Water Demand >=50% --->Significant
Water Demand >20% --> Moderate
Water Demand 0-20% --> Low

Stress Assessment (&

«Tabular»

associated tables)

«Map»

Populate values in
Stress Assessment
table

and <50 for A,
BorC?

NO

Historica
water

/k level to Moderate

f YES.
quantity
issue?

NO

Run 2 Year
Drought
Scenarios

XNould wate!
quantity issue
result?

TR 34 (3)

TR 34 (2) (f)

Do
sensitivity
analysis

‘Any max
monthly %
water demand
between 18%
and 20%7?

YES

NO

Set
subwatershed

stress level to

Low /

TR9 (1) () (v)

description, summary
tables, and historical

Map maximum monthly SW
subwatershed stress levels
with surface water systems

Produce

subwatershed
stress level
maps

«Map»
Map future maximum
monthly SW subwatershed
‘ stress levels with surface
water systems

«Document»
[Table identifying maximum
stress levels, municipal
systems, and decision to
advance to Tier 3

Provide written

issues «Document»
Document any historical

issues for SW

TR 9 (2), 9 (3) (b,d)




3.4.35 Assess Tier 2 Subwatershed Stress for GW

«Tabular»
ToR Water System|
«Tabular»
WB Model Run Info
«GeoSpatial»
WBSubwatershed
Start
Run
Scenario A «GeoSpatial»
Planned Drinking
Water System
TR 35 (1)
ax monthly
Water Demand Set subwatershed
>=50 or Annual % YES stress level to
Water Demand /k Significant J
KMax monthly %
Run Water Demand YES
Scenario B >=50 or Annual %
YES

NO

Is Planned i Run
System YESZ scenario C
Proposed?

NO

Kax monthly %
ater Demand >
and <50 or Annual %
Water Demand >10

YES

Set subwatershed
stress level to

Max monthly %
Water Demand
>=50 or Annual %
Water Demand
>=257

TR 35 (2)

GW Max. Monthly Stress Levels
Water Demand >=50% --> Significant
Water Demand >25% --> Moderate
Water Demand 0-25% --> Low

GW Annual Stress Levels

Water Demand >=25% --->Significant
Water Demand >10% --> Moderate
Water Demand 0-10% --> Low

«Map»
Map maximum monthly
GW stress levels with

«Tabular»
Stress Assessment (&

Populate values in
Stress Assessment
table

and <257 Moderate j
YES
NO
Historical wate
quantity issue?
Run 2 Year
Drought TR35 (2) (h)
Scenarios
Do
Run 10 Year ould water sensitiv_ity
Drought quantity YES———- analysis
Scenarios issue result?
NO
YES
Any max monthly
% water demand
between 23-25 or YES. Uncertainty

Annual % water
demand between
8-10?

NO

high?

Set

NO

subwatershed

stress level to

Low

B
’

TR 35 (3)

associated tables) water well systems

«Map»
Map future maximum
monthly GW stress levels
with water well systems

Produce
subwatershed
stress level maps

«Map»
Map annual GW stress
levels with water well
systems

TR9 (1) (c) (v) Map
« »

Map future annual GW stress
levels with water well systems

«Document»
Table identifying maximum
stress levels, municipal
systems, and decision to
advance to Tier 3

Provide written
description, summary
tables, and historical
issues

«Document»
Document any historical
issues for GW

TR 9 (2), 9 (3) (b,d)

Done




5.2 Determine Tier 2 SGRAs

Start

«GeoSpatial»
WBSubwatershed

«GeoSpatial»
Topography

«Map»
Average Annual
Recharge Rates

TR 44 (1)

’

«GeoSpatial»
Surficial Geology

Map average annual

recharge rates for the Area

«GeoSpatial»
Landcover

Map precipitation and
evapotranspiration for the

Area

Use appropriate factor to determine

’
’

1
’
L

Multiply the area's average
annual rate of recharge by

1.15

Multiply the area's average
annual precipitation minus
evapotranspiration by 55%

v
v
\

«GeoSpatial»
Drinking Water
System

Map the chosen
factor 1.15 or
55% with DWS

«Tabular»
.GW Model outputs|

«Map»
Evapotranspiration

«Tabular»
SW Model outputs

«Map»
Precipitation

\
\

TR 44 (2)

«Map»
Chosen factor (with
DWS)

Delineate recharge areas
hydrologically connected to a
surface water body or aquifer

that is a source of drinking
water for a drinking water
system

«GeoSpatial»
SGRA

Apply professional
judgement

Map Tier 2 SGRAs
connected to DWS's

Finish

TR 46

«Map»
SGRAs (without
DWS)




9.0 Local Area Risk Level - Tier 3 WB

«Tabular» «GeoSpatial»
Start |ToR Water System| |Planned Drinking

«Tabular»
Stress Assessment (&

associated tables) Water System
- - - - """~ " ~"~"fr--"F - -""—"—"~-"~"¥"="¥"="¥"="=""="="-"="="="=-"-""="=-—""=-—"”== =~ ~
;(Iferative» Loop fokeach Tief 2 WB Su Moderate or Significant Stress Level N N
/ \
/ \
/ \
3.2 Prepare Local Area
Tier 3WB
TTTTte--q1R30
«Tabular» «GeoSpatial» Re:;lzl:iu\ll?lg)ter
Water Budget (& Model Boundary Takings
associated tables) «GeoSpatial»
WHPA-Q1
«GeoSpatial»

WHPA-Q2

5.5 & 6.7 Delineate
Vulnerable Area and
Local Area - Tier 3

TR 26, 27, 28 -
TR 53, 54 «GeoSpatial»
TR76,77,78 IPZ-Q

«GeoSpatial»
Local Area

«GeoSpatial»
RechargeReductionThreat

7

- i . 9.1 Determine 9.1 Determine 10.2 List Water
«-Ge?SpatlaI» 5.2 Determine Tier 3 Local Area Risk Local Area Risk Quantity Drinking «GeoSpatial»
Drinking Water SGRAs Level for SW Level for GW Water Threats - Tier 3 ConsumptiveThreat
System O SO SO SO

\

«GeoSpatial» / )/ : \ .
SGRA ’ \ *

TR 44, 45, 46 ! jiobular» | TR 110, 111, 112, 113,Table5|ﬁ

| Risk Assessment&| | .
\ Scenario Results

Local Area Risk !

L_eyel Tier 3WB
Finish TR 97, 98, 99, 100
TR 101, 102, 103, 104, 105, 106, 107, Table 4

TR 108, 109




3.2 Prepare Local Area Tier 3 Water Budget

«information»
Tier 2 Models
TR99 TR9(2) TR 30, 54, 78
. | Refine the Tier 2 Integrated
Refine ?ndlor updatfe L nderstanding summarizing Develop QW ar?dlor_SW Local Area
Determine model extents consumptive water takings Determine and estimate and populating the WB model using historical Tier 3 WB
within the model extents for other uses components in the climate and allocated Finish
Start GW and SW WBModelSummary tables quantities of water
«GeoSpatial» «Tabular» «Map» «Tabular» «Document» «information» «information»
Model Boundary Refined Water Other Water Uses Water Budget (& Refined Integrated Continuous SW 3D GW Model -
Taking associated tables) Understanding Model - existing xisting conditio
conditions




5.5 & 6.7 Delineate Vulnerable Area and Local Area - Tier 3

Start

«Tabular»
ToR Water System|

«GeoSpatial»
Model Boundary

«Tabular»
Water Budget (&
associated tables)

«Tabular»
Refined Water

Takings

«information»
Continuous SW
Model - existing
conditions

«information»
3D GW Model -

existing conditiOﬁ

«GeoSpatial»
Official Plan (Future
Development)

Determine the cone of
influence of the municipal
well(s)

Determine the cone of
influence of non-municipal
well(s)

«GeoSpatial»
Cone of Influence

Municipal Well(s)

TR 54

«GeoSpatial»
Cone of Influence

Non-municipal Well(s)

Combine the areas that is the cone of
influence of the municipal well and the
whole of the cones of influence of all
other wells that intersect that area

re there recharge
reduction areas that

Determine areas of
reductions in recharge
within the model boundary

Determine areas that
provide recharge to an

aquifer that contributes
groundwater discharge to
the drainage area

to the intake

«GeoSpatial»

Recharge Reduction

have a measureable

TR53 (1)

7
-

«GeoSpatial»

Cone of Influence

Apply seasonal variation in the
aquifer level to refine the

impact on the
TR 53 (2)

WHPA-Q1?
Combine them to
create WHPA-Q2

Determine the drainage area
hat contributes surface water|

Ay
\
S

\
\
S

Combine them to create IPZ-Q ] «Gelgsngtial» Use

TR 76

All Wells boundaries of the cone of
influence of the wells
«GeoSpatial» TR27,28
WHPA-Q1
no ﬁ]se as the groundwater
Local Area
Map the WHPA-Q1 and \
WHPA-Q2 highlighting the
Recharge Reduction areas J
«GeoSpatial»
WHPA-Q2
Water Quant%VulnerabiIity Maps
«Map» «Map» «Map»
; WHPA-Q1 WHPA-Q2 IPZ-Q
«GeoSpatial»
Local Area
as the surface Watefw ﬁap the IPZ-Q highlighting\
local area the Recharge Reduction
J L areas
TR 26, 28, 77

Delineate
Vulnerable Area
and Local Area
Finish




9.1 Determine Local Area Risk Level for SW

Scenario A
and B

Start \

Is there a
planned
system or
committed
demand?

Yes

TR 99, 103(2),
103(3), 107

ActivityFinal

Run
Scenario F

TR 99, 103(4),
107

Meet the
allocated
quantity
of water?

Is the
Tolerance
High?

Yes

Meet the
allocated

Risk level = Significant

Risk level = Low

quantity of
water?

Risk Level = Significant

Risk Level = Moderate

Risk Level = Low

X

Yes
,7Unacceptable%<
Impact to other water uses
under scenario E(1) or E(2) Potentially%(
only? unacceptable
| -Acceptabl
Meet the
allocated
quantity of
water?

Risk Level = Significant

e

Yﬁf

/k Risk Level = Low

Perform
Uncertainty
Analysis

Uncertainty

Outcome?

Perform Sensitivity
High Analysis to confirm
9 Moderate Risk Level

\

-
-
-
-

TR 108, 109

-
.

Assign and populate
Lo Uncertainty and Risk
Level values

«Tabular»
Risk Assessment &

Scenario Results

ap the highest risk level
with the local area
boundary

«Map»
Local Area Risk
Level

Determine Local
Area Risk Level
Finish



9.1 Determine Local Area Risk Level for GW

Start

Is there a Meet the

5
demand? water?

Yes
No TR 99, 104(2),
104(3), 106,
107
ActivityFinal

Meet the
Run_ allocated
Scenario H quantity of

water?

| d
S‘))’Selgrf:ﬁem Yes Scenario G aIIoc:_:lted No
committed quantity of

Impact to other water uses
under scenario G(1) or G(2)
only?

Risk level = Significant

TR 100
TR 104(1), ' N
107 < No
Evaluate PUBE S Is the
. allocated
Scenario C ; Yes Tolerance No
quantity of High?
and D water? Igh
s
YGD \f
TR 98, 102 /\

Risk level = Low

L

I—Unacceptable

Risk level = Significant

Potentially
unacceptable

A

Risk level = Moderate

|

Acceptable

Risk level = Low

[ Yes, >20%

Risk level = Significant

GW discharge reduction
for coldwater fisheries
exceeds threshold?

Yes, 10-20%

Risk level = Moderate

| No

Risk level = Low

Risk level = Significant

Yes

TR 99, 104(4),
107

PN

Risk level = Low

Perform
Uncertainty
Analysis

Uncertainty
outcome?

Low-

Perform Sensitivity
Analysis to confirm
Moderate Risk Level

Assign and populate
Uncertainty and Risk
Level values

Map the highest risk level
with the local area
boundary

Determine
Local Area
Risk Level
Finish

TR 108, 109

«Tabular»
Risk Assessment &

Scenario Results

«Map»
Local Area Risk
Level




10.2 List Water Quantity Drinking Water Threats - Tier 3

Start
«GeoSpatial»
Local Area
«Tabular»
ToR Water System|
«GeoSpatial» «GeoSpatial» «GeoSpatial»
IPZ-Q WHPA-Q1 WHPA-Q2

«Tabular»
Refined Water

Taking

«GeoSpatial»
Official Plan
(Future
Development)

List the water quantity threats within the TR 110, 9 (1) (ix)
vulnerable area and record the locationand -~ "~
circumstances of the site of the activity

T E )

TR 111,112, 113

Determine water quantity drinking List Water
«Tabular» water threat level for each threat Quantity
Risk Assessment & activity based on the corresponding Drinking Water
Scenario Results risk level for the local area Threats Finish
. : «Document»
«GeoSpatl_aI» «GeoSp_)atlaI» Wiatlof water
RechargeReductionThreat ConsumptiveThreat )
quantity threats




5.2 Determine Tier 3 SGRASs

Start

«GeoSpatial»
Local Area

«Map»
Average Annual
Recharge Rates

TR 44 (1)

’
’
’

«GeoSpatial»
Topography

«GeoSpatial»
Surficial Geology

«GeoSpatial»
Landcover

Use appropriate factor to determine

’
’
’
’
L

Map average annual
recharge rates for the Area

1.15

Map precipitation and

evapotranspiration for the
Area

Multiply the area's averag
nnual precipitation minus
evapotranspiration by 55%

Multiply the area's average
annual rate of recharge by
jﬁ

/

«Tabular»
GW Model outputs|

\

T
v

\

Y

\

«Map»

«Tabular»
SW Model outputs

vapotranspiratior

«Map»
Precipitation

v
\
v
\

TR 44 (2) ﬁ

«GeoSpatial»
Drinking Water
System

ap the chosen
factor 1.15 or
55% with DWS

Delineate recharge areas
hydrologically connected to a
surface water body or aquifer

that is a source of drinking
water for a drinking water

«Map»
Chosen Factor (with
DWS)

connected to DWS's

system
«GeoSpatial»
SGRA
TR 46
Apply professional
judgement
«Map»
. SGRAs (without
Map Tier 3 SGRAs )% DWS)

Tier 3

SGRAs

Finish
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