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Summary
As part of the ongoing plan update, Planning staff are preparing background papers to discuss and propose
approaches to different land use issues within the Municipality. The current background paper provides a
summary of the Milford Groundwater Study commissioned by the Municipality of East Hants to determine
drinking water availability and supply in the Growth Management Area of Milford.

Financial Impact Statement

The Milford Groundwater Study has been paid for through the 2020/21 budget. There is no further financial
impact on the municipality unless further study is needed.
The Community Plan Update has been budgeted for in the 2021/2022 Municipal Budget.

Recommendation

Authorize staff to begin preparing amendments to land use policies and regulations based on the direction
identified in staff’s report and organize and open house in the community of Milford.

Recommended Motion

Planning Advisory Committee recommends that Council:
• Authorize staff to begin preparing land use policies and regulations for the Growth Management
Area of Milford to create an overlay zone, based on the direction in staff’s report dated
September 14, 2021; and
• Authorize staff to organize an open house in Milford to discuss the proposed policies and
regulations.

Background
The Municipality has heard several concerns voiced by residents of the Milford area in regard to accessing
sufficient quantity of drinking water, and concern over how new development might impact the supply of
drinking water.
Municipal Planning Strategy Policies require that for rezoning and development agreement applications where
there are no municipal piped water services that the adequacy of physical site conditions for private on-site
water system be considered. Council saw merit in having a desk based hydrogeological study completed for
the Growth Management Area of Milford which could act as a resource for evaluating new development in the
community and assist Council in deciding where new growth can occur. This would remove the onus on
developers to provide the information on site specific applications but also enable a more comprehensive look
at groundwater availability in Milford. The study would also look at the groundwater supply for existing
residents in the area.
The Municipality of East Hants commissioned a groundwater study for the Growth Management Area of Milford,
NS, which was completed by earth-water Concepts inc. in March, 2021. The community of Milford is identified
as an area where residential and commercial growth is encouraged. Milford has Municipal piped wastewater
services although the community is not serviced by Municipal water.

Study Parameters
This study included a desktop review of currently available data within the boundaries of the Milford GMA, with
mapping to be included as required to help support findings. The Municipality asked the consultant to:
• Identify groundwater supply issues for the existing property owners within the community.
• Identify known water quality issues within the GMA and an estimate of the cost for treating quality
issues for individual property owners
• Characterize the general availability of water in the community, including:
o areas where water quantity/quality would provide challenges to existing and new residents of
that area,
o areas where water is plentiful and should be promoted for development
o expected impacts to existing and potential future water supply as the community develops.
o Recommend any further investigation or study as warranted.

Key Findings
Supply:
Results of the study suggest there is enough groundwater recharge and water storage to theoretically support a
40% increase in the number of water users by the year 2040 in Milford. Estimates of the immediate Milford GMA
region suggest that there should be adequate source water replenishment from recharge to sustainably support
a conservative estimate of around 560 homes, up to a more liberal estimate of 1900 homes. The desktop
calculations showed sufficient water storage in surface water and bedrock to support several decades of
drought.

Well Interference:
There are currently 375 wells within the Milford GMA, 374 of which are drilled into bedrock. Most have been
drilled to a relatively shallow average depth, perhaps as a result of high yields encountered while drilling.
Continued pumping of these wells over time may have lowered the water table generally, which may explain
concerns over water quantity by residents of Milford. These stresses may be exacerbated by well interference.

Although the overall supply of groundwater in Milford is plentiful, well interference (the cumulative pumping
effects from all wells which can lower groundwater and water table levels) is likely to be an issue in moving
forward with greater development in the Milford GMA. There is a potential for well interference in any
community or subdivision with many closely spaced wells. Nova Scotia Environment recommends the use of the
Theis equation to assess well interference, and although this criterion is somewhat arbitrary and conservative,
it is the most efficient and cost-effective method which does not require complex aquifer modelling, so this
method was used by the consultant. To meet NSE well interference criteria, the predicted drawdown of any
well must be less than 50% of the available drawdown for any well.
The consultant developed three scenarios for possible future well spacing and land development in different
areas of Milford, which assume an eventual full development build-out based on the Generalized Future Land
Use Map and the Municipal Planning Strategy (see Figure 1). The consultant calculated what the drawdown
would be for pumping water at all the wells in these scenarios and found that avoiding well interference would
require drawdown depths of 8m for scenario 1 and 3, and 16 m for scenario 2. 15.5% of wells in the Milford
GMA don’t meet the 8 m requirement, and 38% don’t meet 16 m requirement. Therefore, between 15.5% and
39% of existing wells in the Milford GMA may not meet the drawdown requirements to support full development
and would be likely to experience well interference under these scenarios. This is a hypothetical analysis, but
does indicate the real potential for well interference, and suggests the need for increased testing in this area if
growth is to be sustainable.
Figure 1
Scenario
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(number of lots = wells, existing and possible future)

Quality:
Much of the existing data on well water within the Milford GMA suggests that well water in this area tends to
be moderately to very hard. Water may also have elevated iron and/or manganese, which can cause a bad
taste in drinking water. There is limited existing water quality results for wells within the Milford GMA, but the
study assessment suggests a water softener may be adequate to treat most household needs for wells that
produce hard water with some iron or manganese. Water softeners remove dissolved minerals from the water.
Sodium chloride or potassium chloride are added to the system to replace positively charged minerals in the
water, which makes the water softer. The initial cost for water softening is $2,100 to $3,600, with
maintenance costs between $100 and $450 per year after this.

Central water:
The Shubenacadie-Milford Aquifer Complex may be able to serve the Milford GMA should development of a
central water supply ever be considered for the community to mitigate unacceptable well interference caused
over time by continued pumping at existing wells or from pumping at additional wells drilled for new
development. Before this option is considered seriously however, there would need to be greater and more
detailed study and mapping completed (the existing aquifer mapping is from 1999). If the Municipality should
ever choose to move forward in developing a central water supply for the community of Milford, a study is
recommended to be undertaken to better define the sub-aerial extent of the aquifer complex, the long-term
sustainable yield capabilities of the aquifer, and protection.

Within the Municipal Planning Strategy is a section which outlines future municipal studies. Staff recommend
adding to this section a future potential study to review the costing and viability of a central water system for
Milford. This doesn’t commit Council to this study but does outline that it is an issue which may be studied.

Future Investigation:
There is a shortage of up-to-date pumping test data at the Milford GMA, which is needed to properly assess
possible effects of well interference before more land development within the community can be completed,
particularly near existing populated areas. This report recommends that the Municipality of East Hants
implement a well defined, science-based and planned well pumping test program for wells located at key
locations, using either existing wells or new purpose-drilled wells on Municipal land (wells could then be used
for municipal buildings or parks). These tests should be done with a sufficient number of strategically located
observation wells (existing domestic wells may be used if homes are supplied with water during tests) to yield
the data needed.
If the Municipality chooses to undertake establishing a pump test program, it would entail setting up test wells
in strategic locations in the Milford GMA where development is proposed or expected. The Nova Scotia
Environment’s Guide to Groundwater Assessments for Subdivisions Serviced by Private Wells (2011)
recommends that a well survey be completed if there are off-site wells located within 500 m of the proposed
subdivision’s site boundaries or if there is a history of well interference problems in the area. This requires a
field program, and the document indicates such a program should include installation of test wells to be used
for pumping tests, and how many wells are required, which is dependent on the number of lots (Table 2).
Table 1
No. of Lots

<50

Minimum Number of Test Wells
3

50-100

4

101 -150

5

>150

5, plus one additional test well for every 50 lots
(or portion thereof) above 50

Staff have conducted rudimentary calculations to provide example estimates for the cost of such a pump test
program. The Milford Groundwater Study found the cost of drilling wells in the Milford GMA would be between
$5200 and $8000 per well before the installation of pitless adapters, water lines, pumps, and related in-home
equipment. Using the Nova Scotia guidelines for minimum number of test wells and lot estimates for the three
scenarios in the report, drilling test wells for these three areas in the Milford GMA would likely cost the
Municipality between $93,600 and $144,0000 (based on 18 wells). The cost of preparing a study analyzing the
data would be in addition to this.
Alternatively, the Municipality could conduct well pump tests using existing domestic wells, if the Municipality
obtained permission from property owners and supplied homes with water during tests. To provide accurate
information, Nova Scotia Environment suggests that existing wells which are within 100 metres of the proposed
development site boundaries may be used as test wells. This approach would be more affordable as it does not
require drilling new wells, but not all potential developments may have appropriate existing domestic wells
within 100 metres.

Recommended Approach - Groundwater Overlay Zone:
Planning staff recommend that provisions be added into the East Hants planning documents which would
require developers in Milford to complete a hydrogeological study showing the impacts their proposal would

have on well interference in the area. This would shift the onus of gathering further relevant data to
determine impacts of well interference from the Municipality to the Developer.
This could be done through amendments to the Municipal Planning Strategy to create an overlay zone for new
development in the Milford GMA requiring a hydrogeological study be prepared analyzing well interference
impacts. Such an overlay zone could require the following developments be considered through a development
agreement:
•
•
•

over four residential lots (subdivision with more than four lots);
over four residential units (more than 2 semi-detached buildings or multi plex with more than 4 units);
or
water intensive commercial uses (may include food processing plants, car washes, garden centres
etc.).

Staff acknowledge that this would put an additional cost and burden on developers. This however would
enable Council to consider the impact of well interference with each application. The study should be
prepared by a professional qualified to undertake such a study such as a hydrogeologist.

Community Engagement:
Planning staff suggest that an open house be held in Milford to seek community engagement on the
recommended approach to reviewing well interference from future developments. The open house can also
present the findings of the study prepared by earth-water Concepts Inc. An open house would be held late this
year/early 2022 to enable the feedback from the community be reviewed prior to drafting policies and
regulations.

Conclusions
This report is written to summarize the Milford Groundwater Study and make Council aware of the consultant’s
findings. The main intent of the Groundwater Study was to understand if there were water capacity issues in
Milford and the study addressed this and is reassuring about the supply of groundwater in Milford, suggesting
there is adequate water to support growth in this area and sustain the community through potential drought.
Water quality issues are focused on the water in Milford being hard, a common occurrence in Nova Scotia. The
study recommends a water softener as the most effective method to treat household water needs.
The study did however identify a potential for well interference on existing wells due to the depth of existing
wells in the community. At this time, the study’s findings recommend against developing the Milford GMA fully
without implementing some kind of pump test program. If Council wishes to develop such a program, this could
be done through further study funded by the municipality or through the development process.

Recommendations
Authorize staff to begin preparing amendments to land use policies and regulations based on the direction
identified in staff’s report and organize and open house in the community of Milford.

Appendix A – Undeveloped land in Milford

