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“Governments all say they

want sustainability, but are o |nteg|’ated MOdeling &

slow to implement strategies.” ] ) i
Visualization can support an
ongoing dialogue about policy
options and their coherence across
jurisdictional boundaries.
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Summary of Main Points

framework and
methodology

NAS, EPA EU
risk-based assessment




Summary of Main Points

vulnerability risk
hazard impacts for
existing and future settlement patterns

Multi-Criteria-Decision Analysis, Cost-
Benefit Analysis

Integrated assessment modeling

Groundwater Risk
Index




Implications of our approach

Complements and extends existing
methodologies

bridge to
comprehensive land use planning

collaboration
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STEP ONE: Form A Commnity Planning Team

Form a Community Planning Team:
« Select team members
= Select team leader
» Imvolve local authorities

Gather and Map Intormation:
+ Obtain maps
+ Gather available information on water supply
« Contact groundwater organizations
+ Bagin mapping intformation
« Bagin to fill out well assessment torm

Tier 1-

STEP ONE: Form A Community Planning Team

STEP TWO: Define The Well Protection Area

Decide on method(s) for calculating capture zone

Caleulate capture zone and time of travel areas

Gather basic information on the aquiter and wells

Detine boundaries of the well protection area

Review well protection
area boundaries

| STEP TWO: Define The Well Protection Area |-

Y

| STEP THREE: Identify Potential Contaminants |

| STEP FOUR: Develop Management Strategies |

| STEP FIVE: Develop Contingency Plans |

]

| STEP SIX: Monitor Results & Evaluate Plan |

STEP THREE: Identify Potential Contaminants

Y

STEP FOUR: Develop Management Strategies

Y

STEP FIVE: Develop Contingency Plans

Y

STEP SIX: Monitor Results & Evaluate Plan




EU; Groundwater Protection Planning
Tiers 2/3 - (deliberative; quantitative; analytic)



United States
Environmental Protection Office of Water EPA 816-R-97-009
Agency 4606 August, 1997

S EPA STATE SOURCE WATER
e ASSESSMENT AND
PROTECTION PROGRAMS

CONTAMINANT
INVENTORY

SUSCEPTIBILITY
AMNALYSIS

Colorado
SWAP

PLEmENT

PROTECTION DEVELOP
Pram PROTECTION PLAN

Tiers 1- 3 SWAP-
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Priorities

Indicators Targets Concept Plan




Development Development
Constraints Preferences

(non-negotiable) (negotiable)

Choices &
Consequences









dwelling units = 2,753



Existing dwelling units = 2,753

OCP Buildout Capacity = 5,300
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NRCan Land Use Allocation Model

| land use
scenarios

backcast modeling

criteria

preference maps _
_ allocation
scenarios
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Intrinsic Groundwater Susceptibility

Groundwater vulnerability maps
provide science-based guidelines
and an operational framework for:



Groundwater Protection Planning
Groundwater Resource Assessment

Rural Context

Threat / Hazard Assessment:

(M=2E*"M*L)

¢ (E) = Spatial Extent (point/dispersed)
(M) = Magnitude (toxicity, fate, amount)
# (L) = Likelihood of Occurrence



Vulnerability Assessment:

(V) - Z (Si*Sa/Ca) ; (Swylcwy)

(Si)
(Sa)
(Ca)
(Swy)
(Cwy)
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Sustainable Water Yield
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Sustainable Water Yield



Lnn kl n tn F utu re Adjust future water demand policies here then go to "Policies’ to see
g change in water demand features OR go to "'Future' to see impacts on

Water Demand Policies L i
Policy Action Start Time for Policy
IRRIG Ag Crop Future lrrig IRRIG Ag Crop Irrig
Rate Reduc 2= % 1580 to 1958 Rate Reduc Start Time

Agricultural water wanted can be reduced through conservation by reducing the

— ] e ——
irrigate rate per hectare of crop as a % ofthe 1990-2000 irrigation rate. This m m
represents a change in crop or change in farming practices.
IRRIG Ag Land Future Loss Rate % IRRIG Ag Land Loss Start Time
Agricultural water wanted can be reduced after 2005 through loss of agricultural land

=} —_—
at a specified annual % loss. Loss may be result of fallowing or due to conversion to m m
urban land.

s Future Conserve Res Conserve

Hnt—'- Raduc as % Start Time
Fesidential {including hospitality industry) water use can be reduced through
conservation. Assuming no conservation from 1990 to 2000, conservation can be
implemented any time after 2005 as a specified % decrease in water wanted.

Comm Ind Want New mill cub mumo
Commercial/industrial (non-hospitality) water use can be adjusted to consider 0.000[1 0.100
different future conditions.

Comm Ind Want New Start Time

‘zunﬁ ] 2031
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Graphs of Future
1990 through 2029

Reset
Switch

Start by clicking on 'Reset Switch' to reset the 'Natural
System' switch to the "down' or "off’ position.

2
3

3: Precipitation

) 1990 2000 2010 2020 2034
Page January 1st of Each Year
ﬂ '_{ Population, Houssholds Total, Precipitation {mmsmonth), Ml Defecit {3 of Ml wanted) |

Want to see more graph (

Decadal Graphs
details? Try this ..... . P ]

RUN

Reset Reset
Graphical Sliders
Input Reset
Graphs

i

L) 1st Page | Map | Quit]

( Future ][ Climate ][ Policies ]

s Population: 1 -
. ‘11T | | - HEBa6666E666088066666606864A8060 66080600 6668806660060G

5000

' 1990 2000 2010 2020 203
Fag= January 1st of Each Year
~ 1 (o] PP S



Annual Water Flows
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Groundwater Resource Risk Index

Risk (R) = Hazard-Threat (T) X Vulnerability (V))

il
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Regional
MetroQuest

Community
NRCan Land Use
Model

\ 4

SGOG

Priorities Indicators  Targets Concept Plan



NRCan- Land Use Model
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Municipal Water Demand
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Groundwater Resource Vulnerability



Implications of our approach

Complements and extends existing
methodologies

bridge to
comprehensive land use planning

collaboration



	Mainstreaming Groundwater Protection Planning and Comprehensive Planning 
	Summary of Main Points
	Summary of Main Points
	Implications of our approach
	Multi-Criteria Decision Analysis
	BC Well Protection Toolkit;  Tier 1- (deliberative; guidelines for quantitative input)
	EU; Groundwater Protection Planning  �Tiers 2/3 - (deliberative; quantitative; analytic)
	EPA Source Water Assessment Program;� (deliberative; semi-quantitative)
	APF - Integrated Assessment Framework for Policy Analysis
	Analytic-Deliberative Framework for Groundwater Protection Planning
	Groundwater Protection Planning�Land Use Analysis
	Multi-Criteria Decision Analysis
	Land Use Analysis
	NRCan Land Use Allocation Model
	Integration of Groundwater Protection Planning and Comprehensive Planning
	Elements of Groundwater Vulnerability
	Intrinsic Groundwater Susceptibility
	Groundwater Protection Planning�Groundwater Resource Assessment
	Groundwater Protection Planning�Groundwater Resource Assessment
	Elements of Groundwater Vulnerability
	Sustainable Water Yield
	Sustainable Water Yield
	Sustainable Water Yield
	Sustainable Water Yield
	Sustainable Water Yield
	Groundwater Resource Risk Index
	Groundwater Resource Vulnerability
	Implications of our approach

