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’ Introduction

What does the Association do?

e Field work

e Advocacy

* Bringing stakeholders
together

Why is the watershed

important?

e Historically important area for
fishing and water powered
mills

e Past and present water (

WINTER RIVER

extraction

e 7272 hectares
e 84% is Agriculture & Forestry
* Extensive aquaculture leasing in bay


Presenter
Presentation Notes
Introduction by Will Horne, member of Board of Directors
Goal of the Association is to protect and enhance the Winter River-Tracadie Bay watershed
A large portion of the Association’s activities take place in the field --- includes surveying, tree planting, aquatic habitat restoration, monitoring temperature, flow, and depth of streams, hosting educational field trips, and undertaking nutrient management --- Association maintains a summer staff between 5-10 people
The Association also does advocacy work on behalf of the watershed and is engaged with the long-term strategic ecological planning for the health of the watershed
In doing so, the Association aims to bring the stakeholders together – this includes farmers, residents, environmentalists, and government – to ensure that we can get what we need from the watershed, while protecting it for future generations

Covers 7272 hectares --- Agriculture and forestry are the predominant land uses, together forming 84% of land use in the watershed --- In addition, mussel leases occupy 75% of the watershed’s estuaries.
Looking back in time, the Mi'kmaq have relied on the watershed since long before European contact 
More recently, Islanders began using the watershed in the early 19th century when mills were established in Suffolk and York, the latter of which was relocated to the current Hardy Mill site in 1856 
That reliance has continued, and increased, over time. Today, Winter River is the watershed from which Charlottetown extracts its supply --- this began in 1930 with a pumping station in Brackley (eventually became home to 4 high capacity wells) --- In 1949 another pumping station was added at Union Road (now home to 5 high capacity wells) --- in 1994 another pumping station was added in Suffolk (now contains 3 high capacity wells)
Charlottetown presently extracts between 17.5 and 19.6 million litres of water per day from the watershed. This sits around 90% of the extraction allowed by the city’s permit as issued by the province --- Unfortunately being within the permit doesn’t mean current extraction levels are sustainable --- On the contrary, we believe there is much work to be done on the provincial level with regard to permitting and managing consumption, as well as the associated scientific assessment and monitoring of the watershed.

The board of directors would like to thank Sarah Wheatley and Hilary Shea for creating this presentation.
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Water challenges on PEI
Water Quality

* Anoxia
« High nitrate levels in private wells

Effects of Land use on Water Quality
 Siltation & erosion

Crop rotation & Buffer zone rules

Poor enforcement of rules

Ditch infilling in cities

Coastal development

Ponds and Dams

« Reduced ability for fish to migrate

» Increased water temperature

Water quantity concerns

Due to our unique situation and the time limit,
we will focus our presentation mainly on
water extraction issues.


Presenter
Presentation Notes
Presentation continues with Sarah Wheatley, Watershed Coordinator

Many other groups have spoken about the water quality issues already.


- History of Water Extraction from Winter River

Brackley - 1930
e |Initially a series of shallow wells (5 to 10 m deep)
 Then 4 high capacity wells were drilled (1967, 1970, 1972, 1976)
e The series of shallow wells were abandoned in 1983
e Later the high capacity wells were deepened

Union-1949

e |Initially a series of shallow wells (5 to 10 m deep)
e 5 high capacity wells were added (4 in 1970 and 1 in 1977)
e The series of shallow wells were abandoned in 1983

Suffolk — 1994
3 high capacity wells were drilled, then 2 more added in 2002
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— Effects of Unsustainable Water Extraction
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The same area of the Brackley branch at different times: early summer in a normal year (2011) and late summer in a dry year (2012).

This has been observed by WRTBWA in 2011, 2012, 2013, 2014, 2015

“At both the Brackley Stream and Union Bridge locations the streams go dry during
continuous pumping of the well fields in late summer when streamflow is naturally low.
- Rory Francis, 1989 from Hydrogeology of the Winter River Basin
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Effects of Unsustainable Water Extraction

* Misleading information in the Water Act Backgrounder file

* Highlighted area is not the whole area that goes dry

Impacted Site — Winter
River Headwater

» High extraction rate
* Increases natural drying up of

headwater in Brackley area

o Total length of dry area >2 km | ——

o Actual distance of additfional amount
from pumping cannot be easily

determined as pumping has been going

on since the 1930s

+  Well fields established before

water was regulated

o  Current extraction at the Brackley and Union wel
fields is higher than that allowed under the water

extraction policy established in 2010

» City of Charlottetown is

required to create a new
pumping rate plan

Winter River Watershed



Presenter
Presentation Notes
Whole slide copied from Backgrounder document, close up of Brackley area, and Google Earth version of this area.


~ Effects of Unsustainable Water Extraction

A much larger area goes dry than is indicated in the PElI Water Act
Backgrounder

> " \ o tire distance from the head spring to Brackley
Union >/ Point Road to Union Road to the end of the branch
is 3.70 km of dry stream, NOT 2 km.

, * Thereis zero flow from any of the 25 springs
LY located in this area for long periods during the year.

N
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Presentation Notes
Larger view of the area that actually goes dry (Orange line) vs the area that the government indicates going dry (red shaded).


m not sustainable!

Water Extraction from Winter River by Charlottetown

——— — o~

Billions of Litres of Water per Year
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——Actual Use —Permit Limit
e Current extraction is clearly not sustainable. What amount would be sustainable?
e PEI Dept. of Env. is unable to provide a specific limit that would be sustainable and

permitted within the existing policy.
* The permit established in 2010 was based on historical usage, not based on science.
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Presentation Notes
Since we can’t get a clear answer about what a “sustainable limit” would be, we have indicated this uncertainty with fuzzy edges to what the sustainable levels of extraction might be.


~ Water monitoring by WRTBWA _E??,r‘”drys”eam'

* Water flow

* Water depth

* Water temperature

* Nitrate levels

* Fish populations in local ponds

L.
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V-notch weir to measure water flow. - Trout found in fish trap.
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Presentation Notes
Water flow measured directly using v-notch weirs at springs and tiny streams.
Water flow measured indirectly using water depth readings from data loggers and periodic water velocity readings at the same location.
Water temperatures are measured using two different types of data loggers.
Water samples are collected and send to the PEI Analytical lab for analysis to determine nitrate levels.
Fish populations measured using fish traps in the fish ladders at Officer’s Pond and sometimes at Hardy Mill Pond.
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Groundwater Spring Monitoring 2013

Wellfield
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(1}
-l
(=]
N
N
(o}
(=]
N
L]

-

21/06/2013
25/06/2013
02/07/2013
18/07/2013
25/07/2013
01/08/2013
08/08/2013
15/08/2013
22/08/2013
28/08/2013
05/09/2013

Spring Location

Brackley #3 698
Brackley #4 736
Brackley #5 753
Brackley #6 764
Brackley #7 871
Brackley #8 932
Vanco 158b
Cudmore #6 1572
Cudmore #3 1710
Pater Lower 1862
Pater Upper 1923
Affleck's Upper 2472
Affleck's Lower 2483
Tim's Creek Lower 2692
Tim's Creek Upper 2696
Pleasant Grove #2 2926
Pleasant Grove Combined 2927

- Water - Dry X Not monitored

12/09/2013
19/09/2013

26/09/2013

04/10/2013

Water monitoring by WRTBWA

09/10/2013

17/10/2013
23/10/2013
30/10/2013

08/11/2013
14/11/2013
21/11/2013

28/11/2013
05/12/2013

11/12/2013
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Presentation Notes
Actual values for the water flow measurements can be very hard to represent clearly. Therefore we simplified things by asking “Was there any water flow?” If there was any amount of water flowing, that is identified with the blue color and letter “W” for water. If there was no water flow whatsoever, then we used red color and the letter “D” for dry spring. 
Since not all sites were monitored on the exact same schedule, and whenever there was some uncertainty in the data collection process, we used grey color and the letter “X”.

Springs closest to wellfields go dry more often and for longer periods of time than springs that are farther away. The distances provided are distances to the nearest wellfield, but the Brackley springs are actually located between the Brackley and Union wellfields. 

Brackley springs were dry for 4.5 months in 2013


Spring Location
Brackley &3
Brackley #4
Brackley #5
Brackley #6
Brackley #7
Brackley #8
Vanco

Cudmore &6
Cudmore &3

Pater Lower
Pater Upper
Affleck's Upper
Affleck's Lower
Tim's Creek Lower
Tim's Creek Upper
Fleasant Grove 2
Fleasant Grove Combined

ater monitoring by WRTBWA

Groundwater Spring Monitoring 2014

Wellfield Distance (m)

698
736
753
764
871
8932
1386
1572
1710
1862
1923
2472
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2696
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Springs dry for over three months in 2014.


Spring Location

Brackley #3
Brackley #4
Brackley #5
Brackley #6
Brackley #7
Brackley #8
Vanco
Cudmore #6
Cudmore #3
Pater Lower
Pater Upper

Affleck's Upper

Affleck's Lower

Tim's Creek Lower

Tim's Creek Upper
Pleasant Grove #2
Pleasant Grove Combined

Groundwater Spring Monitoring 2015

Wellfield Distance (m)

6938
736
7533
764
871
932
1386
1572
1710
1862
1923
2472
2483
2692
2696
2926
2927

29/07/2015
13/08/2015
20/08/2015
28/08/2015

03/09/2015
17/09/2015

ater monitoring by WRTBWA

24/09/2015

08/10/2015

15/10/2015

X X X X X x x x 16/10/2015

X X X X X X X X X X

22/10/2015

¢ X X X X X X 19/10/2015
% 3 3 3 » x 30/10/2015

02/11/2015

HKoxX X X X X X X X X X


Presenter
Presentation Notes
Springs dry for over two months so far in 2015. They are still currently dry (as of November 2, 2015)


~ Where did the water go? The “Other River”.

Water extraction by the
City of Charlottetown has
a greater impact because
the City is not within our
watershed.

The city takes water from
our watershed, then
discharges waste water
into the Hillsborough
River.

Instead of a natural water
cycle, water flows in a one
way direction.
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Presentation Notes
If there is no spring flow, where did the water go?

Because of this one way water flow, we push for water conservation within the City of Charlottetown more strongly than within our watershed.

Water is being exported to a different watershed.




The Other River: Bad timing

Extraction vs Flow
Total City Well Extraction vs Suffolk Station
Averages by Month (2004)
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—Median Flow (m3/s) = —Average Extraction (m3/s)
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Presentation Notes
Water flow in the river is highest in spring. The spring runoff numbers make it hard to see small fluctuations during the rest of the year though. Thus the next slide will zoom in on the lower flow numbers.


~ The Other River: Bad timing

0.30

Extraction vs Flow
Total City Well Extraction vs Suffolk Station
Averages by Month (2004)

N \ /

January  Feburary March April May June July August  September October November December

——Median Flow (m3/s) = ——Average Extraction (m3/s)

City extraction exceeds summer river flow during dry years.
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Presentation Notes
More water is used in Charlottetown during summer for watering lawns, filling pools, kids water toys, more car washing, etc.
But this extraction peak happens around the same time that water flows in the river drop to their minimum.
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The Other River

® In Ontario and BC it is illegal to
transfer large quantities of water
from one watershed area to
another.

* The PEI Water Act and/or
associated regulations should
consider transfers of water
between watersheds much
differently than applications for
high capacity wells which will be
using and discharging water within
a single watershed.


Presenter
Presentation Notes
References:
Section 34.6.2 Ontario Water Resources Act, R.S.O. 1990, c. O.40
Section 6.1  BC WATER PROTECTION ACT: [RSBC 1996] CHAPTER 484

Extra info:
Given the technology available for wastewater treatment, notably in California recently where people have been drinking treated wastewater as a publicity event, consideration should be given to returning some of the treated wastewater to the watershed to allow it to help recharge the aquifer. 
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* The City of Charlottetown was quoted in the Guardian as saying that “The City
must be considered a priority user of groundwater on PEI”

* The existing Water Extraction policy lists the following priorities for water use:
e Fire protection
e Drinking water
e Environment
e Industrial (including agricultural irrigation).
* We agree with this prioritization... with some clarification.

e Drinking water and domestic water use are not synonymous. The amount of water that
individuals actually “drink” is very, very low.



Presenter
Presentation Notes
How much water does the fire department actually use?
Is the fire department included in this number. Do fire hydrants really need to be hooked up to a potable water source?

How did the writers of this policy intend to define “drinking water”?

Where is the hospital use categorized?


Reference:
Quote from (The Guardian, http://www.theguardian.pe.ca/News/Local/2015-10-08/article-4303641/Charlottetown-asking-for-special-treatment-under-water-act/2)




~ Concerns: Priorities for water use

How much water does a person really need? Only 20-50L/day

50 L per person per day 42,500 people i 775,625,000 L per year

Selected from guidelines by 34,000 residents + 11.9% of actual 2014
the United Nations as a 25% extra for visitors, usage
“needed amount” hospitals, etc.

* We could easily supply “drinking water” to the City of

Charlottetown and recommending that this is indeed a priority
water use.

* However, amounts beyond 50L/person/day cannot be called
“drinking water”


Presenter
Presentation Notes
We would accept the inclusion of necessary personal use (or 50L/day) within the category of “drinking water” which has a high priority.

Amounts beyond 50L/day are not for drinking.
High daily water use indicates water used for things like long showers, lawn watering, car washes, business and industry, etc. 
Current quantities of water used within the city cannot reasonably be considered a top priority above environmental needs.
Much of Charlottetown
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Concerns: Water Metering and Pricing

Poor system: Flat fee per household

= NO financial incentive to conserve water.

Better system: Base fee + Usage fee

= Some incentive to conserve.

However, if base fees are high and usage fees are low, then there
is little financial incentive to reduce water use. That is currently
the case for Charlottetown households with water meters.

T  etore | aer | change

Water use 130 L/day 65 L/day -50%
Water bill $28.13/month $26.49/month -6%

Example
scenario:



Presenter
Presentation Notes
If a resident in Charlottetown used 130 litres per day and lived alone, their water bill would be $28.13/month. 
If that person drastically cut their usage to a modest 65 litres per day, their bill would drop to $26.49. 
So a 50% reduction in use only leads to about a 6% reduction in costs. This is hardly an incentive for homeowners to make major conservation efforts.

�We selected these numbers because Halifax’s regional water supplier has reported an average residential usage of 130 litres per person per day. 
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Concerns: Water metering and pricing

Great system: Increasing Block Rate System (without base fees)

- BIG financial incentive to conserve
. . Cost per litre (cents)

® Cost per litre increases the more 0.9
water is used.

e Conserving water would lead to more
noticeable decreases in water bills.

e Users with very high water use would pay
significantly more per month than using
the current system.

e Industries & Businesses with high water
use would pay their fair share.

Block1 Block2 Block3 Block4 Blocks

Prices for each block were chosen for
demonstration purposes only.
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Presentation Notes
Municipal water metering and pricing
Some people need an incentive to conserve water, beyond the social responsibility to do so. Financial incentives to conserve will promote more conservation. The knowledge of their level of water usage will also help them track their reductions.
�Subsequent blocks would increase in price, so that the cost of the first litre of water is free, the 1500th litre in the month would have a modest cost, the 3000th litre would cost more, and so on. So that households with very high water use (those that have swimming pools, lushly watered lawns, sparklingly clean cars, etc.) would be paying significantly more per month than currently. 
�This model of water pricing has been shown to encourage conservation more than metering and a simple per litre price. 

High water users = swimming pools, watered lawns, car washes, etc. None of these are necessary, and are more common in affluent households, so pricing this way seems fair. 
�A similar increasing block rate would be established for businesses, with the exception that the lowest usage tier would not be free. Businesses do not have human rights.



Concerns: Water metering and pricing

With appropriate block sizing and pricing, the Cost perfitre {cents)
total annual revenue for the utility could be the .
same as under the current system.

« Recommend setting the first block around 50 L
per day per person for residential users

We congratulate the City on working to implement
universal water metering, which is a big investment.

With small changes, metering and pricing could work
together much better, leading to more water
conservation.
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Presentation Notes
Very low cost for first block
Matches the idea of water as a human right

Drastic changes to the way that water use fees are calculated. 
If the first block is set at the UN’s 50 litres per person per day, or the amount of water that could reasonably be considered a human right, then this amount should be set at a very low, or no cost. This would ensure that anyone in financial hardship could reduce their water usage to very low levels in order to save money. 

There may also be consideration given to residents whose bills have gone unpaid. Perhaps these users could have their water supply limited to the “human right” level, but not cut off completely as has been happening in Detroit. The city currently threatens users with being cut off if they don’t pay their bill (http://www.cbc.ca/news/canada/prince-edward-island/unpaid-water-bill-notice-charlottetown-1.3234656)
�
Other ideas:
Higher water prices during July to September when water is needed most in the ecosystem.
This would further encourage conservation at the most critical time.



> —

-

Concerns: Permitting process

Extraction permits should be maximum

allowable limits, with conditions that require — f &

usage to be cut in certain seasons and/or
years.

Many cities set conservation guidelines
based on the level within their water supply
reservoir. We need a method based upon
groundwater as a source, which curbs usage
during times of drought.

Permits should be for a defined period of
time, not indefinite.

Permits must be enforced, with strict
penalties for exceeding limits.

Low reservoir in California


Presenter
Presentation Notes
1) Permits = maximum allowable limits
Limits must be based on current scientific knowledge and accurate local field data.
Current policy uses a 10 year average flow for determining allowable extraction levels 
Addressing environmental flow requirements during an “average year” but ignoring dry years is not sufficient to actually protect the environment. 
Streams cannot be allowed to go dry every few years. 

2) Drought criteria
Lower than usual precipitation in the preceding months, OR
Lower recharge during the preceding winter or year, OR
Water levels in indicator streams?

3) Defined period 
Users will need to reapply periodically, and meet any subsequent water policy changes by the time the permit must be renewed.
Length of permit would depend on situation: 2-5 years might be a good range

We don’t recommend “streamlining” the permitting process too much. We have experienced the effects of permits that were issued many years ago without much thought. 


~ Concerns: Volunteer burnout

* Increasing reliance on watershed groups to carry out tasks that were
once the responsibility of government.

* Watershed groups need to hire more people if more work is
required.

Some of our volunteers, from the young to young at heart!




Short-term recommendations

1.

N o un s

Reduce the City of Charlottetown’s water extraction to a more sustainable
level at Brackley and Union pumping stations as soon as new wellfield is
online.

Restore sufficient environmental flow rates (as defined by independent
experts) in all streams of the Winter River, including Brackley branch

Involve watershed groups in the permitting process for high capacity wells
within their boundaries and be provided sufficient and stable funding.

Enforce existing permits and regulations and give heavy fines for infractions.
Set criteria for declaring a significant dry period.
Implement regulations for water extraction during very dry periods.

Share data more often and more freely, including more public availability of
information.


Presenter
Presentation Notes
4. Funds from fines 
With resulting funds put towards watershed restoration efforts in the effected area.



Long term recommendations

1.

Analyze the connectivity of groundwater reservoirs in adjacent
watersheds when considering placements of high capacity wells.

. When large quantities of water are needed, utilize groundwater

resources from a number of different watersheds that are not connected.

 Ex. Any new wells for Charlottetown should not be in Winter River or an aquifer
that is significantly connected to Winter River’s groundwater.

. Do not allow high capacity wells near river headwaters.

4. Mandatory third party long term monitoring programs to analyze the

impacts of large scale water extraction.

. Investigate methods to return some water to the Winter River to reduce

the amount of “one way flow” of water to Charlottetown, or at least do
this during dry periods. This will help recharge the aquifer.


Presenter
Presentation Notes
#1 Study the connectivity between adjacent watersheds rather than assuming that groundwater extractions from the areas can be considered independently. 

#3 Avoid headwater streams, where reductions can have larger impacts on habitat.
�Avoid clustering too many wells within a small area. The cumulative effect of all these wells is considerable.


#4 Ongoing monitoring
There should be ongoing research to monitor the effects of large volume water extraction on surrounding areas. This research should be conducted by an outside party or agency than the holder of the extraction permit. Self monitoring is not strong enough.  

Locations of municipal wellfields
When possible, high capacity wells, such as those required by many municipalities should be located within the same watershed where water will be discharged.
��


Questions or Comments
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