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Topics of Presentation

Purpose — Present Findings ofi Report and Seek Authorization to
Submit to Lake Erie Source Protection Committee

Overview
Well Head Protection Areas
Assessment of Vulnerability
Special Considerations
Managed Land / Livestock Density / Road Salt
Drinking Water Issues / Evaluation
Wet Chemistry/Pathogens
Threat enumeration
Data Limitations and Knowledge Gaps
Review of Report
Recommendation
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Multiple Barrier Approach to
Protecting Drinking \Water

Source Water Protection

Adequate Treatment

Secure Distribution System

Monitoring and Warning Systems
Knowledgeable and Experienced Staff
Quality Management System
Regulatory Framework
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Clean Water Act

Enacted in 2006 to strengthen protection of source of municipal
drinking water.

Addresses both groundwater (well) and surface water (lake and
rvVer) sources.

Development of a Source Protection Plan is a key component.
Developed collaboratively by stakeholders.
Locally driven.
Science based.

Brant County’s work directed by GRCA guided by Lake Erie Region
Source Protection Committee.

Some work Is subject to very prescriptive rules and guidance
(attempt to provide consistency across the province).

Province continues to roll out Rules and Technical Guidance.
T o date, majority of work funded by Province.
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County Water Systems Considered
In Report (Groundwater)

Airport

Mt. Pleasant

Paris
o Gllbert / Telfer / Scott (North Paris)
»  Bethel Road (Southwest Paris)

St. George
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County Water Systems Not
Considered in Report

Surface water supplied from Brantford (separate report to Source
Protection Committee)

Cainsville
King George Road/Powerline Road
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Study Objectives

Delineate Wellhead Protection Areas (WHPA'’S).

Assess vulnerability within WHPA'S.

List issues identified.

|[dentify activities and conditions that pese a threat to water
guality.

|dentify areas where these activities and conditions are significant.
ldentify knowledge gaps and uncertainties with analysis.

Next steps

Include information from this report in Grand River Source Protection
Area Assessment Report.

Confirm findings and develop enhanced data base by tapping into
local knowledge (invite input from preperty owners and general
public).

Follow direction relled out by Province.
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Well Head Protection Area Zones

Foundation of groundwater protection strategy.
Five WHPA'’s Defined
WHPA-A — 100 m radius
WHPA-B — 2 year time of travel capture zone
WHPA-C — 5 year time of travel capture zone
WHPA-D — 25 year time of travel capture zone
WHPA-E —

If well considered GUDI and interaction between surface
water and groundwater decreases travel time to well
compared to travel time if not GUDI

Treated similar to Intake Protection Zone 2 for surface
water

While Gilbert overburden wells are GUDI (with adeguate
Insitu filtration) under Regional Storm conditions WHPA-E
not delineated because interaction between surface water

and groundwater does not decrease time of travel to the
well.
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Development of WHPA'’S

MODFLOW (3-D numerical model)

Base on finite difference method for simulation of ground water
flow systems.

Developed by United States Geological Survey.
Well documented and widely used.
Background Information
a  Historical reports and area studies.
»  Quaternary geologic mapping (Cowan 1972).
o  MNR topographical maps (1:10,000).
o  Bedrock valley investigations.
o Aeral photography.
f Groundwater level monitoring data bases.
9  EXisting water table and potentiometric surface maps.
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Development of WHPA'S -
Continued

Construction of Model Includes

a  Interpretation of hydrestatigraphic units within overburden
seguence.

Delineation of the hydraulic properties (hydraulic conductivity
and porosity).

Specification off model boundary conditions (eg. rivers,
streams, etc.).

Estimate of recharge rates over the surface area.
Assumes production of 80% of PTTW.

Calibration of model simulations to reasonably reflect field
data.
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Development of WHPA'S -
Continued

MODPATH: (Particle Tracking Method)

»  Used with MODFLOW to delineate time of travel capture
ZONes.

Tracks groundwater particles backward from well to source of
recharge.

Reflects travel of particle in aquifer to well — not always the
same as particle released at surface to well intake.
Adjustments for Uncertainty

»  Width and length of capture zone adjusted by 20% to account

for uncertainty in hydraulic characteristics of the aquifer
system.

Capture zone adjusted by 5 degrees (+/-) to account for
uncertainty in regional groundwater flow direction.
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Vulnerability Assessment & Scoring

Level of protection provided by geological material overlying the
aquifer.

Process Prescribed by Technical Rules
Delineate WHPA.
Assess groundwater intrinsic vulnerability.
Determine impact of transport pathways.
Assign groundwater vulnerability scores.
Determine level of uncertainty in vulnerability assessment.

Two Methods
SAAT — Surface to Aquifer Advection Time
ISI— Intrinsic Susceptibility Index
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SAAT — Surface to Aquifer
Advection Time

Applicable to overburden aquifers.

Estimate of vertical travel time from ground surface to top of aquifer.
Consisting) of:

Unsaturated zone arrival time.
Water table to aquifer arrival time.

Mapping completed for most for Grand River watershed in 2008 as
part ofi a different project.

Some adjustments made in this project to account for local
conditions.

Conversion of SAAT travel time to aquifer vulnerability.
High — less than 5 years.
Medium — between 5 years and 25 years.
Low — greater than 25 years.
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ISI — Intrinsic Susceptibility Index

Applicable to bedrock aquifer.

Specific indexing approach using existing provincial Water Well
Information System database.

Consider overburden soll type, thickness of overburden above
aquifer, and static water level in well.

Index value interpolated between well locations to create a map of
the intrinsic vulnerability of the aquifer.

Conversion of ISI to aquifer vulnerability.
High — less than 30.
Medium — between 30 and 80.
Low — greater than 80.
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Adjustment for Preferential Pathways.

May include private water wells, unused water wells, abandoned
water wells, construction of underground services, subsurface
excavations, pits and guarries.

Consideration of aggregate operations in north Paris adjusted
vulnerability ofl bedrock aquifer from low to medium.

No change to vulnerability in all other areas.
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Managed LLands

Technical Rules requires % managed lands be assessed.

Land to which agricultural material, commercial fertilizer or
non-agricultural source material is applied.

Used to determine circumstances for nutrient application
related threats.

Two types:
Agricultural: crop land, fallow land, improved pasture.

Non-agricultural: Golf course, sports fields, lawn and other
grassed areas that may receive nutrient application.

Does not iInclude woodlands, wetlands, rivers and lakes.

Not calculated for WHPA-D zones with vulnerability scores of
less than 6.

Will'have significance in next steps for which technical Rules
and Guidance has not been rolled out by Province.
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Managed LLands - % Managed Land

WHPA-A WHPA-B WHPA-C WHPA-D (V 6)

North Paris 38% (<40%) 81% (>80%) 83% (>80%) 81% (>80%)
(overburden)

North Paris Gilbert — 29% (<40%) 89%(>80%) 73% (40% - 80%) | 55% (40% - 80%)
(bedrock) Telfer — 33% (<40%)
Fairview — 35% (<40%)

Southwest 61% (40% - 80%) 91% (>80%) 88% (>80%) 89% (>80%)
Paris

St. George 28% (<40%) 39%(<40%) 76% (40% - 80%) | Not Calculated

Mt Pleasant | 61% (40% - 80%) 75% (40% - 80%) | 85% (>80%) 69% (40% - 80%)

Airport 0% (<40%) 12% (<40%) 45% (40% - 80%) | 94% (>80%)
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Livestock Density

Technical Rules require mapping of livestock density.
Expressed as nutrient units/acres of agricultural managed land, or
livestock grazing area depending on threat being assessed.
Calculation involves:
Estimate number of each category of animal present.
Conyvert total of all nutrient units/agricultural managed land.
Assumes all existing barns are full to capacity.

Calculated based on property and prorated for property in
WHPA.

Will'have significance for next steps for which Technical Rules and
Guidance has not been rolled out by Province.
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Livestock Density

WHPA-A WHPA-B WHPA-C WHPA-D (V' 6)

North Paris 0.07 (<0.5) 0.2 (<0.5) 0.62 (<0.5) 0.35 (<0.5)
((overburden)

North Paris Gilbert — 0 (<0.5) .013 (<0.5) 0 (<0.5) 1.94 (>1.0)
(bedrock) Telfer — 0 (<0.5)

Fairview — 0 (0.5)
Southwest Paris 0 (<0.5) 0.1 (<0.5) 0.25 (<0.5) 0.64 (0.5 -1.0)

St. George 0 (<0.5) 0.56 (0.5 - 1.0) .23 (<0.5) Not Calculated

Mt. Pleasant 0 (<0.5) 0.0002 (<0.5) 0 (<0.5) 0.16 (0.5)

Airport 0 (<0.5) 0.1 (<0.5) 0.01 (<0.5) 0 (<0.5)

Note: Number in brackets represents the MOE threshold for livestock density as related to the threats
table.
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Impervious Surface Area

Technical rules reguire mapping and calculation of total impervious
surface area where road salt can be applied.

Used for risk scoring and assessment of threat circumstances
relating to road salt application.

Includes all highways and other impervious land surfaces used for
vehicular traffic, parking and pedestrian paths.

Province may change procedures for the calculation.

Will'have significance in next steps for which technical guidance has
not been rolled out by the Province.




Percent Impervious Surface Area

WHPA-A/B

WHPA-C

WHPA-D

North Paris
(overburden)

6% (>1% - 8%)

2% (>1% - 8%)

2% (>1% - 8%)

North Paris (bedrock)

2% (>1% - 8%)

2% (>1% - 8%)

4% (>1% - 8%)

Southwest Paris

4% (>1% - 8%)

4% (>1% - 8%)

2% (>1% - 8%)

St. George

18% (>8% - 80%)

6% (>1% - 8%)

2% (>1% - 8%)

Mt. Pleasant

3% (?1% - 8%)

5% (>1% - 8%)

2% (>1% - 8%)

Airport 52% (>8% - <80%) 16% (>8% - <80%) 3% (>1% - 8%)

Note: Percent in brackets represents the MOE threshold for total impervious surface area as related
to the threats table.




Drinking Water Issues

Objective Is to identify where the existing or trending concentration
of a parameter or pathogen would result in deterioration of the
guality of water for use as a source of drinking water.

Must be listed in Schedule 1, 2 or 3 ofi Ontario Drinking \WWater
Quality Standards (ODWS) or Table 4 of the Technical Support
Document for ODWS.

Elevated concentrations of selected parameters that are naturally
occurring or where effective treatment is in place are not considered
drinking water Issues.

Purpose of Source Protection initiative Is to eliminate or manage
ISsues that can be controlled at source.

For example, sulphate which Is naturally occurring in the bedrock
aguifer is not considered a drinking water issue in Paris.




Summary. ofi Issues

Wellfield

ISsue

North Paris - Gilbert Overburden

Nitrate (decreasing)

North Paris - Gilbert Bedrock

None

North Paris - Telfer

Nitrate (P31 above 10 mg/l)

Southwest Paris

Nitrate (limited data)

St. George

Nitrate (has increased from 4 to 6 mg/l)

Mount Pleasant

Chloride (variable between 80 and 280 mg/l)

Airport

None




Pathogens

Analysis of approximately 3,970 bacti test results since 2003 show
no E-coli and minimal detection of total coliforms.

Indicates microbial water guality Is noet an issue.

Important to monitor to ensure that pathogen loading in WHPA is

minimized or eliminated in accordance with the principles of source
protection.




Issues Evaluation

Objective Is to identify and link the source or threat that is causing
the Issue and manage It appropriately.

Identify activities, conditions that result from past activities, and
natural occurring conditions that may contribute to the parameter or
pathogen at issue.

Nitrate and chloride are good indicators ofi potential impacts from the
surface.

Elevated nitrates suggest source Is agriculture or septic systems.

Elevated chlorides could come from road salting, a historical landfill
site, salt storage area or combination thereof.

Anticipated potential tools for contrel will' be rolled out by Province
after they review Assessment Reports.




Drinking Water Threats

Threat assessment performed to identify and rank threats to the
water supply occurring on individual properties within WHPA posed
o)V
Activities — current activities that could affect the guality of
drinking water.

Conditions — contamination that already exists and Is associated
with past activities.

O.Reg. 385/08 specifies a prescribed list of drinking water threats
Examples - Waste disposal site

Sewage systems/biosolids

Agricultural source material

Fertilizer/pesticides

Road salt/snoew storage

Fuel

Chemicals: DNAPLS / erganic solvents




Threat Enumeration Results

Total of 1964 significant threats on 434 properties within WHPA'’Ss.
Airport — 77
Mt. Pleasant — 99
North Paris — 1233
Southwest Paris — 343
St. George — 212

Based on assumed circumstances at individual properties.
Next steps include refining data based on local knowledge.

Pending content of rules and guidance yet to be rolled out by
Province, may verify via site visits.




Data Limitations and
Knowledge Gaps

Numerical models constructed with best available data — can be
updated as more infoermation becomes available.

Reliance on well records prepared by many different individuals over
a long period of time.

Most uncertainty in hydrogeo data related to North Paris (WHPA-D
extends great distance from Gilbert wells into Region ofi Waterloo)
and Southwest Paris (new knowledge base not fully developed).

Most work done at desk top level using historical data.

Activities on any given property can change from year to year ( or
month to month).

According to Technical Rules threat rankings do not account for
potential spills from transportation corridors.

Technical rules for road salting currently not available.




Review of Report

Peer Review
Requested by Source Protection Committee for all reports.
Provides consistency across Source Protection Region.

Looks mostly at methodology, procedures and reasonableness
of outcome based on approach.

Done by S.S. Papadoulos &Associates Inc., Waterloo.
GRCA staff.
County staff.
First draft of report revised to reflect comments from review.

Report remains marked “Draft” to reflect opportunity to update as
more information becomes available.




Recommendation

County of Brant receive technical report:

“County of Brant Draft Source Protection Vulnerability
Assessment and Issues Evaluation”, prepared by Golder
Associates, May 2010.

Authorize submission of report to Lake Erie Region Source
Protection Committee to be used in accordance with the Clean
\Water Act.

Preparation of Grand River Source Protection Area
Assessment report.

Consulting with affected property owners and the public.
Next step locally — Open House or Public Meeting.




