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Wellhead Time of Travel Capture Zone Peer Review Evaluation Results
o Table 1: Palgrave

Table 1: PALGRAVE - WELL HEAD TIME OF TRAVEL CAPTURE ZONE PEER REVIEW EVALUATION RESULTS
GENERAL
System Name:

PALGRAVE WELL SUPPLY
Wellhead Protection Area Study for Municipal Residential Groundwater Systems Located Within the Toronto and Region Conservation Authority Watersheds Caledon East Wells 2, 3, and 4 and Palgrave Wells 2 and 3,
EarthFX, May 2007.
Ontario Ministry of the Environment and Energy, 2001; Groundwater Studies, 2001/2002, Technical Terms of Reference, November 2001.
Regional 3-D Modflow
6.7
Yes
Sent to Client_Peer Review Score Card Results_052010_2

Reviewed Report:
Terms of Reference:
Model Type:
Score:
Pass:
Critique Ref:

System Characteristics
Hydrogeological Complexity
Spatial variability in Aquifer Vulnerability
Known water Quality Issues

Deep semi-confined overburden aquifer
system
Medium
None - No human health water quality
issues have been reported.

EVALUATION RESULTS
Criterion
Awarded
Score

General Comments

Comments / Recommendations
Critical
Deficiencies

Long-term opportunities

Objective Criteria
10
1. Were reasonable pumping rates used and documented?
Pass

Palgrave has four production wells (1, 2, 3 and 4). Pumping rates were assumed to the
maximum allowed under their PTTW (Well 1, 1,309 m³/day; Well 2, 2,618 m³/day; Well
3, 5,892 m³/day and Well 4, 2,618 m³/day.

None

The model could be updated if future water supply
needs are defined. The rates used were based on
maximum permitted rates.

3D Numerical flow model is an approved modelling approach

None

Perform continuous updating and verification/validation
of the model data.

2. Were rule-approved models and methods used?

Subjective Criteria
10

6

High complexity. An eight layer model was used as follows: Layer 1, Recent Deposits
and Weathered Halton / Kettleby Aquitard; Layer 2, Halton Kettleby Aquitard; Layer 3,
ORAC and weathered Newmarket Aquitard; Layer 4, Newmarket Aquitard; Layer 5,
Thorncliffe Aquifer Complex; Layer 6, Sunnybrook Aquitard, Layer 7, Scarborough
Aquifer Complex and Layer 8, weathered bedrock. Above (west of) the Niagara
Escarpment different designations were used but the Palgrave wells are located some
distance below (east of) the Escarpment.

None

If planned expansion occurs, further pumping tests and
aquifer assessment is required. At that time, the
appropriateness of the model to new data should be
assessed.

10

7

Yes the geologic model requires a 3-D numerical modelling approach given the multiaquifer/aquitard nature of the groundwater system

None

Improve geological model by additional borehole/well
construction gathered on a local scale.

10

8

Yes - 3D numerical flow model used with significant information regarding the local
hydrostratigraphy.

None

Additional monitoring wells positioned upgradient of
well field would be beneficial to validate model.
Verification of regional model results with results
generated on a local scale may also be beneficial.

3a. Is geological setting complex?

3b. Is Geological Model / Understanding Adequate for assessment method selected?

4. Is Flow Model Complexity Appropriate?

5

6

Porosity values were 0.25 for overburden aquifer material and 0.10 for overburden
aquitards and weathered bedrock. Ten recharge zones were used, that ranged from 30
to 420 mm/year. The recharge rates were derived from the calibration of the Core
model. Hydraulic conductivity values varies for each model layer and a summary of
hydraulic conductivity values that were calibrated were not provided. The report does
present figures illustrating two layers (Layer 3 and Layer 5) which shows the distribution
of hydraulic conductivity values.

None

Documentation is required. Additional field work would
improve estimates, and should be incorporated into the
model if information becomes available.

10

8

Yes - observed head values were used to calibrate the model, however it should be
noted that large regional scale models often lead to acceptable calibration residuals
without optimizing parameters. A constant head boundary was used to simulate Lake
Simcoe and Lake Ontario. A constant head boundary was also used to simulate the
main channel of the Credit River. The east perimeter boundary was a no-flow
boundary. Stream, rivers and creeks were modelled using both "Drain" boundaries for
lower order streams and "river" boundaries for higher order streams. "Drain"
boundaries only allow water out of the model but do not allow water from the surface
water features to the model - (which "River" boundaries do).

None

An examination of residual values (modelled versus
actual water levels) plotted spatially would be beneficial
at the local scale.

5

9

The report states "An analysis of variance indicated that the systematic error in the
static water level data for wells in or near the study area was around ±4 m for the
ORAC, ±5 m for the TAC. Trying to match heads to a greater accuracy than these
values is not justified; therefore focus was placed on trying to match interpolated heads
(which averaged out some of the error), flow patterns, and gradients rather than on
matching absolute head measurements at each well. Special care was taken to match
water levels and observed flow patterns in the Palgrave and Caledon East vicinity".
The simulated base flow was compared to actual data at four HYDAT stations was also
used . Calibration statistics were provided for three different layers and the root mean
square error was in the range of 12 m. It is stated that most of the error is associated
with well data near the Niagara Escarpment.

None

An examination of residual values (modelled versus
actual water levels) plotted spatially would be beneficial
at the local scale.

5

1

Uncertainty analysis consisted of a discussion of the uncertainty. No sensitivity variants
were used to define the ToT zones (only the calibrated ToT zones were used).

None

Uncertainty in hydraulic parameters should be
completed and the ToT adjusted as appropriate..

High

Designation not provided in report, but Dillon recommends that it be assessed as high.

None

5. Are model input parameters (recharge, porosity, K) reasonable?

6. Was natural flow field adequately incorporated into model?
(Numerical Model)

10
7. Was natural flow field adequately incorporated into model?
(Analytical Model)

8. Was the Model Calibrated?

9. Was Uncertainty considered in the analysis?

10. What is the Uncertainty?

