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Project Objectives

Summarizing the state of public drinking water in the province

Reviewing available and in-use water treatment technologies utilized in
other jurisdictions

Reviewing water service delivery options utilized throughout Canada and
other locations with similar remote challenges

Develop a “Decision Matrix” — a guidance tool reviews water treatment
technologies and water service delivery options
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Project Overview

Surface water
Surface water

Dug well Drilled well

Ground water
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Project Overview

There are 512 drinking o0

water systems across the -
province — approximately im
68% service less than j
500 people. .
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346 systems serving less
than pop. 500 - the focus
of this Decision Matrix tool
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Figure 1-2: Number of drinking water systems by size of population served
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Project Overview

Ground Water
7% Population 35,465

Surface Water
78% Population 407,846

: )
Approximately 51 % of the —
population in NL meets the e o P axs
Canadian Drinking Water meers scowa LR

. . . . Dug Well
Quality Guidelines as issued e
by Health Canada!

11% P.57,098

25.6% P. 134,589
(W EECHcleb) (ol 41.4% P. 216,158

Drilled Well
7.5% Population 39,115

3.75% P. 19,558

WS clenl ol 3.75% P. 19,558

Potential for
CElacUEMYEEISE 7.5% P.39,116
and Organics
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Water Quality Review — BWA’s

As of April 22, 2024

e 191 systemsin 146 communities are under
a Boil Water Advisory (BWA's)

* 119 of these communities have a
population <500

e 82% of the communities in NL, with
at least one active BWA, have a
census population less than 500
people !!
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Water Quality Review - Groundwater

Is there a MAC for . .
Parameter Health Affects? Health Considerations

v Cancer (lung, bladder, liver, skin)

Arsenic p :
*Classified as human carcinogen

Neurological development and behavior; deficits in memory,

Manganese attention, and motor skills

lron X N/A

Lead v Reduced intelligence in children measured as decrease in 1Q
Selenium v Chronic selenosis

Uranium v Kidney effects
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Between 64 — 83%
of all ground water
supplied systems in
the province meet
the GCDWQ
Meaning that 17 —
36% of systems do
not meet the
GCDWQ

Water Quality Review - Groundwater

Public Drinking Water

0.60% 0.10%
10.90% 1.90%

3.40%
0.00% . 7.28%

0.00%

Private Wells

10.69%  0.20%

1.93%

14%

0,
64.41% 0.84%

1.49%

83.10%

Arsenic BCooper Miron Mlead MManganese  Selenium MUranium MNo exceedances M Arsenic M Cooper ®lron MLead MManganese ~ Selenium BMUranium BNo exceedances
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Water Quality Review — Surface Water

Low pH and

Low hardness alkalinity

High levels of
High colour natural organic
matter
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Water Quality Review — Surface Water

Chlorine i .
Organic _|_ S — Disinfection

Matter Byproducts

Disinfectants
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Parameter

Colour
Dissolved Organic Carbon

Natural Organic Mater

Trihalomethanes (THMs)

Haloacetic Acids (HAAs)

Water Quality Review — Surface Water

Is there a MAC for
Health Affects?

X

X

Health Considerations

N/A
N/A

N/A

Certain related compounds are classified as probable
carcinogenic;

Long-term exposure to high levels may increase the risk of liver
effects including fatty cysts, kidney and colorectal cancers.

Certain related compounds are classified as probable
carcinogenic;

Long-term exposure to high levels may increase the risk of liver
cancer, other organ cancers, liver and other organ effects
(kidneys)
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Water Quality Review — Surface Water

THMs
600

 Maximum Acceptable Concentration 100

(MAC) as defined by Health Canada for ® 300 &
THM =100 v/t /

* Maximum Acceptable Concentration

(MAC) as defined by Health Canada for H:;AS
HAA = 80 pg/L _
* Sampling results over the last 10 years W :
show that approximately 44% of all public ;
systems exceeded the Health Canada o
THM & HAA MAC’s. 0 | emm——




The chart highlights how
economic capacity varies across
different community sizes.

 Smaller communities (0-250)
tend to have lower economic
capacity, while;

e Larger communities (501-
1500 and >1500) generally
have higher economic
capacity.

* This suggests that population
size may be correlated with
economic resources and
capacity.

Water Quality as an Economic Problem

100%

90%
20%
700%
60%
50%
40%
30%
20%
100%

Economic Capacity by Community Population

0% _ 0%
51-75 76-100
Economic Capcut}r Indicator Percentage
W0-250 W251-500 m501-1500 mW>1501
Figure 1-7: Percentages of communities in each bin by population
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* In the top bin of the Economic

Capacity Indicator (76% -

100%), the majority (63%) of
drinking water systems were
rated as Excellent according
to the Drinking Water Quality
Index (DWQI)

* Looking at the next highest
economic capacity indicator it

is already down at 21%

Water Quality as an Economic Problem

100% g%

2%
0%

1%
5%

H Poor M Marginal Fair Good M Very Good M Excellent

Drinking Water Quality Index

- i N
2% Fen

1% L
1% 0%

7% g%

26-50 51-75

Economic Capacity Indicator Percentage

63%

4%

0%
0%

13%

76-100

Figure 1-8. Drinking Water Quality Index in Respect to Economic Capacity Indicator
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Water Quality as an Economic Problem

THM & HAA exceedance BWA Communities

45% 41% 41% b > 7%
4054

5084
35%
30% 400

34%

25% 23%

308
208
15% 208
1086 B%

3%
0-25 26-30 51-75 76-100 0-25 26-50 51-75 76-100
Figure 1-9. THM & HAA Exceedance in Respect to Economic Capacity Indicator Figure 1-10. BWA Communities in Respect to Economic Capacity Indicator
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Where do we go from here?

1. Exploring non-traditional solutions

2. Policy and regulatory changes

3. Decentralized treatment options

4. Capacity building and training

5. Collaborative planning

<%
Newﬁn(%dland
Labrador



Centralized vs. Decentralized Treatme
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Table F POE Summary

Cation Exchange

Anion Exchange

Macro-porous Resin

Cartridge Filters

Sand Media Filters

Sacrificial Media
Filters

Reverse Osmosis

UV Disinfection

Residential-Scale Treatment:
Point of Entry

Iron, Manganese,
Hardness

Arsenic, Uranium
Organics

Turbidity, various

Manganese, Iron,
hydrogen sulfide

Low pH

All contaminants

Microbiological

$1,500 - $2,000

$2,000 - $3,000

$2,700 - $3,700

$200 - $1000

$1,700 - $2,300

$1,300 - $2,000

$12,000 - $25,000

$500-$1500

$75-$160
$100

$370 - $520

$50-%$130

$200

$300

$400

$200/yr
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Residential-Scale Treatment:
Point of Use

Table G: POU RO Cost

POU Reverse

) All contaminants $700 - $1,200 $75-160
Osmosis

Table H: POU Activated Carbon Treatment Cost

POU Activated

All contaminants $100 - $300 200%/yr
Carbon
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Jurisdictional Scan of Service Delivery

Options

Figure 3-1: Jurisdiction Comparison Summary Table

Multiple service delivery options are available
POEPOU usage is allowed

POEPOU Regulation is in place

Dedicated Mon-Potable water systems are present
Proactive Risk Management in place

Legal Obligations for homeowner cooperation
Community involvement in water management
*ses Cross-5ubsidization model

**Legal liability protection for communities in place
External NGO involement

Seasonal classification of water systems
***Decentralized management models

Subsidizes Low-Income communities for system improvals
***=*Public-Private Partnerships approach is utilized
Mandates universal potable water access

Supports Indigenous water rights by legislation

fl exico City, Mexico
Rural Nepal

Ceara, Brazil
Mew Zealand

Imcernational

- Yes Yes Yes
Yes Yes Yes Yes
¥es  Yes MN/A NA

_No | No No
Yes MN/A Yes
Yes Yes Yes
Yes Yes Yes Yes

Yes Yes Yes Yes
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Decision Matrix — Excel Tool

Water Treatment and Service Delivery
Assessment Tool Description:

Community: Anchor Point

Supply Mame: I Well Cove Brook i
W5 Number: WS5-5-0003

Water Source: Surface Water

Population: 326

Population [Override):

Raw Wgter Quality: Average Mazimum  Unit
Turbidity 10 529 MTU
Colour ara 3800 TCU
Alkalinity a3z 120 mail
pH AT o4s

Hardness 4745 130,00 magil
Iron 0.063 0130 magil
Manganese 0oz 0.030 magil
Copper 0.1 015 magil
Sulphate 208 B.00 magil
noc AEE £z marll
TDS 1320 163.0 mail

Treated Water Quality:

Aueraﬂe Mazimum Unit

Turbidity 075 390
Colour 21.04 36.00
Alkalinity 1oz 1780
pH T.85 .28

Hardness 12186 199,00
Iron 0035 0240
Manganese 0.0 0.nan
Copper 0.oin 0053
Lead 0.000 0.000
Arsenic 0.000 0000
Sulphate 1EE 5.00

ooc T.22 1.ra

TOS 160.7 2810

Trihalomethanes [THF 0024 222
Haloacetic Acid [HAA 0.085 0438

MTU
TCU
magil

magil
magil
magil
magil
magil
magil
magil
magil
magil
magil
magil

Legend
Exceedance of Mazimum
Bold Red Acceptable Concentration
[MALC]
Bold Elue Exceedance of Aesthetic

COibjective [A0] Limit

Water Quality Sample [Override)

Farameter
——

Yalue Unit

TCU
magfL

magfL
magfL
magfL
magfL
magfL
magfL
magfL
magfL
magfL
magfL
mafL

RTU

Proceed to the Next Sheet

Target Water Quality Parameters

Organics (MOM, DOC)

Manganese

Lead

Arsenic

Iran

Hardress

eH

Turbidity

DEPs [THM & HAA)

Target
Target
Mon Target
Mon Target
Target
Target
Mon Target
MNon Target

Target

Resources

Health Canada Organic Matter (20201

GEMWD Manganese (2073

GO Lead (2073]

Centralized Corrective Measures [CM)

Mew Sourcels)

Caonventional Treatment

Membrare Treatment

Slaw Sand Filtration

larm Exchange

Adsarptian

Chemical Dizsinfection

Oxidative Media

Eark Fileration

pH Adjustment

Corrosion Inkibitor

Pressure Filters

Yalid CM

Yalid CM

Yalid CM

Invalid CM

Invalid CM

Invalid CM

Yalid CM

Invalid CHM

Yalid CM

Invalid CHM

Invalid CHM

Invalid CHM

De-Centralized Corrective Measures (CM)

POl

POE 'water Safteners

POE Particulate Filtars

POE Sacrificial Media Filter

POE Reverze Osmasis

POE Ozidative Media

POU Urder Sink RO

PO Activated Carbon Filkers

POU LY System

PO Uller afiltration

Trucked \Water

Walid CH

Walid CH

Walid CH

Invalid CHM

Yalid CH

Yalid CH

Yalid CH

Valid CHM

Valid CHM

Valid CHM

Valid CHM




Valid CM?

Decision Matrix — Excel Tool

Corrective Measure

Description

Estimated Capital

Cost

Estiamted
Operational Cost

Valid CM

Chemical Disinfection

Disinfection is the treatment process specifically designed for the reduction of harmful micreorganisms. Disinfection is an
essential aspect of the drinking water treatment process critical for protection against various waterborne pathogenic
microorganisms (bacteria, viruses, protozaa). Harmful micraorganisms are the most significant risk to public health from
drinking water. The removal/inactivation of microbiological parameters is the highest priority for water treatment and is
critical to providing safe drinking water. The most common type of disinfection is chemical disinfection, which is achieved
through the addition of a variety of chemicals or physical agents. The most common disinfectant agent is chlarine, which is
found in maost water treatment plants throughout Canada. In the province of Newfoundland and Labrador, chemical
disinfection is widely implemented in water treatment plants and water treatment facilities.

594,000

538,000

Valid CM

pH Adjustment

Corrosive water is caused by a variety of factors, including low pH [acidic). Corrosive water will react with metal piping and
slowly degrade the material, releasing metal ions into the treated water supply. This can cause a variety of issues including
leaks, discolouration and elevated concentrdation of harmful ions (lead). Surface water in Newfoundland and Labrador is
generally characterized as being low pH and carrosive. As such, in drinking water systems with a low pH source water, pH
adjustment can be added to boost the pH of the treated water and decrease the overall corrosivity. The decreased
corrosivity of the water will slow the rate of corrosion and can help to alleviate the related water quality problems.

567,000

552,000

Valid cm?

Corrective Measure

Description

Unit Cost

Unit Operational
Cost

Total Capital Cost

Total Operational
Cost

Valid CM

PWDU

Potable water dispensing units, abbreviated as PWDUW's, are decentralized drinking water treatment systems that are
designed to treat the consumptive fraction of a community’s water demand. FWDU are intended to provide high quality
drinking water that is only used for consumptive uses (drinking, cooking, baby formula, etc.). As such, water for
nonconsumptive uses [showering, toilet, laundry) needs to be supplied from a different drinking water system
[centralized distribution or private supply). The treated water from a PWDU is not connected to a centralized distribution
system. PWDW's are typically constructed in a standalone building that contains the treatment system and an on site
storage tank. The high-quality drinking water produced by a PWDU requires manual cellection or a bottle delivery service
for consumers to obtain the water. A PWDU can make advanced treatment technologies used in full scale water
treatment plants, available to small communities with reduced financial capacity and technical expertise.

$1,112

s142

$735,000

94,000
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Questions?
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