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making water better

One Water, One Data

Utility wide adoption of consolidated water quality
management and analytic applications

November 7-9, 2022 Adam McKnight, Halifax Water
Elaine Kelly, Klir




Who is Halifax Water?

Halifax Water is the municipal water, wastewater,
and stormwater utility serving the residents of the
Halifax region.

Sampling Requirements:

Drinking Water

. Regulatory: 65 sampling locations

. Distribution O perations: 107 routine
sampling locations
Treatment Operations: 6-10 routine
sampling location

Wastewater

. Regulatory: 20 sampling locations

o Treatment Operations: 6-10 routine
sampling locations

o

o

Serves Over
109,000 Customers

18 Wastewater
Systems

9 Drinking
Water Systems
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The Goal?
Ensure Complete Compliance

Requirements

@ Dashboard reporting for complete compliance visibility

@ Enhanced data analytics to spot trends sooner

@ Different working groups can collaborate on data entry, analysis & share
information

@ Enable data sharing with external labs

@ Automated data management & reporting

@ Capacity to store historical data for auditing




Data Accessibility & Quality
Format
. Is the data in a format that
facilitates analysis? @

Access

o Can key stakeholders )
access the data? '
Reliable Name
. Is the dataset authoritative £33 TributaryDataMaster - AMxlsx
. Is the data routinely updated £35] TributaryDataMaster - AMK xlsx
as required? @Trihutar}r[]atal"-ﬂas.ter- BG.xlsx

E@ TributaryDataMaster - WKSMH.xlsx
E@ TnbutaryDataMaster.xlsx
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@kllr " Qperations

« Compliance
« Customer Management

What is Klir?

R

Daisy's Blooms

Customer Information Task Locations
One Water, One Data 0 [ . <
Simplifying compliance with a e ’ /
single platform for all teams. - — 12 Tota el 0 » /
0’
9 . e [J
Management Tools
¢ Task Management ary Contact Assets Inspections Due
« Customer Inspections Ames A100 AVB 1 el Ll
« Performance Dashboards o o
« One-Click Reports J—

Permit Samp“ng
Management Management Instant Alerts
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Klir Sampling and
Permitting

O klir

My Dashboard

Permit
Sampling
Compliance
Treatment Pi
ommunity

Data Management

Repor

Admin

Permits

Pending @

24

Internal Permits v
ALLPermit Types ~ || AlRegutatory Ag
AlLTags v | | auexpiration

Project ID
a Permit Name ' i Status '
Test Permit Load 813
7| 1D:ORDER NO.RS Lrerain: }
2007.0048
Test Permit Load 8.8
[] ID:ORDER ND.RS [r-niin: )
2007-0048
Test Permit Load 8.3
[ 1D:0RDER NO. RS
2007-0048
Test Permit Load 8.1
ID: ORDER WQ 2014~
) heve
L 019u.owo ceneraL @D
ORDER NO. CAGT40001
- - - - -

Complete Compliance At A Glance
A Single Source of Truth for All Permitting Info
Manage All Plants in One Place

Active @

47

i

~ || AllResponsible Contacts

Expiry Date  Department/Divisi

PermitType
on i L

Operations New Permit 1

New Permit 1

Operations

Operations New Permit 1

Encroachment
Maintenance
Permit
o L e
L] L] L ]
° L °
] L] ]
- - -

Expiring Saon @

2

All Departments

Al Status
Regulatory Agency
"
° [ ]
° L]
L ] [ ]
L ] L]
- -

Responsible

Contact

admin
admin

Peter test

Peter test

Peter test

&

Lo
AL Sub Status
Tasks Open
s
1
1
o
1
e L ] ]
L ] ° L]
° L ]

Expired Permits @

ALl permits that havs exairee

Overdue Sample Tasks

551

Compliance Criteria:

Permit #29

Status:

Monitoring Plan Details:

Type: Operational

Infrastructure

All Users (Task Owner / Assiv

e New Task

ecieved yet

inge: 06/Jan/2022 -

= Due Today Sample Tasks =

M faited: 50

Passed: 927

06/Apr/2022 Facilitie

Departm

Sample Tasks

All Facilities

Results

[ ]
L]

[ ]
L]

r 9

5

t: Operations

Sample tasks expected today

- 2021

e

v

Sample Tasks Due This Week

tasks expected this wee

15

Jan Feb Mar

File Attachments

All Status

All Parameters

Apr May Jun Jul

Water System Details:
Name: Klir PWS 2
Type: Community

Owner Type: Local Government

v || AllDepartments

v || AllTags

=

Sample Tasks Due Next 30 Days =

All sample tasks expected in 30 days

42

Sep Oct Nov Dec

Groundwater

>d: 100000

€ Collapse to details view
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Administration

Users Eonoten | < 3 3 3 s " : ) x L u N o 3 " s 5
Al registered users in the i spsication. m Raw Water PreMix Filter Check After 2-Hours

o = = o o o~ o o I T P Toor - T T 7

o | sy omy | _coow oty Aoty gty sty e tmer | i vy | time i) | omto) o | i

I oo oo oo o pey o oo o o pey oo oo ey | x
Usermame Surname Rotes organiation nits maiiadaross Aetie LastiaginTine [Ram— [ oo o o T oo o o o o oo oo o oo oo
won oo s mnsusacnemsntiycon [ - - = — 2 e e = — — = = = = = o
PR - cnacio — ) = o o o ) = o o E = o e
[—— o ot = e E=3 = e - o = = — — = = =
L o pevgvaeion z ovoramm oo —— e e e e e e = e e = z e e
[PoS— sanozz o = = o e o — = = o 2 = == = = = —
u , Mohammed  Fatah ser moharmmed. fauanEaterutilty.com oa/z6/2022 ovaaj0m I K ﬁ : : : : m : : Z m z : Z
EgitUser: Tim Tanner i annerGwateruiltcom) X fmia I onadogmatarsBiycom 2 ooz ostoroz [ oo oo oo T o oo oo oo o oo oo oot o oo
‘ e wganizational units e aya.martinez@naterutity.com | = | 0812612022 0372012021 I 0000 oo L oo oo o 20000 o oo oo 000 o oo oo
- Hame fomin iz tawrencewaterutifty.com Ye 0910112022 06/01/2021 I 20000 00000 i oo oo oo 00000 0000 20000 000 oo oo o000 00000 oo oo
. . . . min tim.tanner@waterutility.com i 090172022 0610172021 20000 200000 0000 oo L L] 20000 0o oo occec o000 0000 oo occoc
@ o I oo o000 o0 oo oo oo oo oo o oo = o000 oo oo
A ooz - - = e e e e e e e e e e S e
s ]Sy e rm o o I rm o rm o r = e = = e
51 Suntog iy .3 T o o £ o £ o o T o = = = = = =
o sensen 007 e o o o p o e o r r r oou o o
[ Fuesie o 1617 — — — — = — = — — o o oo 3 e
5+ ieineson, ey 61,57 e py p s py e py ey o o oo o o
5 [ s reorana, 017 = = — = — = = — o oo oo 3 oo
— 5o Fon e 5 27 e e o e e ey e o e e e e e e
o 3 ‘Saturday, Febre 2017 0000 o000 oo oo oo oo 0000 oo oo o000 0000 00001 oo o000
36T Sundo Feruan 0, 17 o o o o e e o o = o o e o o e o
T e —— = = = = = = = = = = = = =
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Notes | Lab Results | Plant Objectives | Graphs ® ‘ B

Reaoy [ Fospaysettings B B B - T + %

Testing & Implementation

Klir Configuration Data Preparation Data Migration QA/QC "G o-Live”
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SIENEE M?nagement Enhanced Collaboration
E_’l B E_’l Unintended Benefits @Q «  Consistent s Colaboration betieen
o Communications . .
—_— . Task Organization business units
i . Within Project Team . .
_ . Improved Auditing as well as within . Halifax Water-Klir
Stakeholder Groups relationship
Resources Quality Data
e Administration e  Takes time i >:i%: Implementation
following “Go-Live” . Calbbamdan ¢ J Phased
. Implications to between Halifax > implementation
other business units Water and Klir e
® ° L [} ® [} [ ] [ ] [ [} ® [ ] [ [ ] L [} ®
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Creating Knowledge from Data

@klir' (i) Distribution Compliance

Facility Name X

Q Parameter X

Middle Musquodoboit...

I
Collin's Park Distribution
100.00%

|
Five lsland Lake Distrib...
100.00%

100.00%

|
% of Compliant over ...
99.48%

Silver Sands Distribution
100.00%

Lake Major Distribution
99.56%

Pockwock Lake Distrib...
99.45%

Bennery Lake Distribut...
98.88%

Middle Musquodobo...

Chlorine (free)
100.00%

=
T

100.00%

Turbidity
100.00%

Parameter

Chlorine (free)

pH

Total Aluminum (Al)
Total Barium (Ba)
Total Copper (Cu)
Total Manganese (Mn)
Total Sodium (Ma)

Total Strontium (Sr)
Total Zinc (Zn)
Turbidity

Total

No.
results
873
856
248
3
3
235
3
3
216
853
3293
L 2 L
L ]
L ] L
®
- r

Not
Assessed
110
103
244
2
2
233
2

215
80
993

% Compliance
of Assessed
87.40%
87.97%
1.61%
33.33%
33.33%
0.85%
33.33%

33.33%
0.46%

No.
Compliant
758
747
4
1

Upper
Limit

90.62°
69.7
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=

Data
Collection

Decision
Making

Data Entry

Reporting &

Management

Data Data

Traditional Data
Analysis Process

Analysis Preparation
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Interactive
Reporting
Configuration

Data
Collection &
Entry

Decision
Making

Current Data
Analysis Process

Reporting
(as
required)

Data

Analysis
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Creating Knowledge from Data

Source Water Quality L{L}“ lain | Hazen

Subsystem Location Sample Depth Group. Parameter Count of Timeseries_|§ Count of Values
Pockwock Lake v Multiple selections v All v Organics (Group) + Ge... 31 806
Data Inventol | i
Legend @ Pockwack Lake s°urce wa‘er Quallty
System Lacation Depth  Paramater Count  Avg Min Max
Pockwock Lske | PLDL-0T A A Geosmin (ng/L) 04 1900,
Pockwock Lake PLDL-01 C & Geosmin (ng/L) 21 7.00 OO Subsystem v Location o Sample Depth v Group, Perameter
Pockwock Lake PLDL-01T M M Geosmin (ng/L) 27 10.00 3 .l 86
Pockwock Lake  PLDL-01SDx2 SO Geosmin (ng/l) ] 1,50 2 selections b
Pockwock Lake PLDL-02 A A Geosmin (ng/1) 4 21.00
Pockwock Lake PLDL-02 M M Geosmin (ng/L) 1 1.50 @ 5 B
Pockwack Lake PLDL-03.01 A A Geosmin (ng/l) 19 18.00 ¥ L !
< > @
Timeseries : = - @
Pockwock Lake 8 wonTatal g/l 26 2100 1]
Legend @PLDL-0T A... @PLOL-01 A... @PLOL-0T C... @PLOL-01 M... @PLDLOTS... @PLDL-0Z A PLDL-030.. » g Fockwnick Lake A Iron.Te ] ] 5
Pockwock Lake | @
© O
. Q |

o] @

e Legend @PLOL-07 Adr
50 # |
. & o

y ]

@mw K . °

©2022 TomTom, © 2022 Miorosoft Gorporation ey

[ (] 5 B Microsoft Bing
l& ® a ) 1/9/2000  10/31/2021

014 201

¥ 2017 2018 & 2
0, O O : ‘

L
- e

o
=

soBtwock &

. . B Wchms g 2021 TomTem, € 3031 Micreson Carparation - Tens

O O

| .
- " 1/9/2000  10/31/2021
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Interactive Analytics

@)
Parameter

Geosmin S

Date Range

8/14/2008 E 422022 [

——@

Result Value Range

0.00 79.300.00

O O

13.22 10.00
[ Maximum ___Minumum _|

138.00 3.00

12.94

Results Over Time

99.48%

[ ] [ ] [ ]
[ ] L ] [ ]

[ ] [ ] L ]

% of Compliant over ...

Oklir (O Distribution Compliance

Pockwock Lake

Facility Name X @ Parameter X
Bennery Lake Distribut...
~
I I
Collin's Park Distribution Total Copper (Cu)
100.00% 100.00%
I I
Five Island Lake Distrib... Total Manganese (Mn)
100.00% 100.00%
I I
Middle Musquodchboit... Total Sodium (Na)
100.00% 100.00%
I I

Silver Sands Distribution
100.00%

Lake Major Distribution
99.56%

Pockwock Lake Distrib...
99.45%

Bennery Lake Distl
98.88%

Total Strontium {5r)
100.00%

Total Zinc (Zn)
100.00%

Turbidity
100.00%

Turbidity
Total

My Dashboard

My Open Tasks

o,

Total

45

On Schedule: 33

‘ Overdue: 12

Jan Feb
Recently Updated Tasks
Task Name Assignee Due Date
Perchlorate Monitoring James Lee 12/May/2022
Effluent Monitoring Janice Webber 03/May/2022

RTCR Monitoring
Permitting

Perchlorate Monitoring

Sam Seebacher
Megan Poblacion

Megan Poblacion

28/April/2022
21/April/2022

16/April/2022

Perchlorate Monitoring

Sam Seebacher

12/April/2022

Effluent Monitoring
RTCR Monitoring

Permitting

853 80
3293 993

Jisoo Lee

Stephanie Patel

George Johansson

90.62% 773

69.85% 2289 100.68
L] [ ] [ ]
] L]
L] L] L]
L] [ ]

08/April/2022

18/April/2022

24/March/2022
3.58
[ ] [ ]
° L ]
L ] [ ]
[ ] [ ]

My Assigned Tasks

Open

Apr May

My Notifications

Notification

Multi-Task Closed (x5): Raw Water - 1D 73054

Permit Created - ID 92984

Permit Created - ID 39349

Task Created - 1D 93858

Task Created - ID 34212

Task Created - ID 12932

Multi-Task Created (x2) - 1D 20199
Owner Changed: CE Test - ID 21002

Assignee Changed - ID 22910

Closed

Aug

Sept

Oct Nov

Creation Time
2Days Ao
2Days Ago
4Days Ago
5Days Ago

5 Days Ago

6 Days Ago

16 Days Ago
1Month Ago

1Month Ago
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Satellite

Watershed and
Source Water . |
Monitoring | w

LR Y

A Climate, )
. Weather, and Proclassl Audit and
: Hydrology Monitoring

P I N S

Integrated Data
Analytics

Distribution System |\

Land, Monitoring N
Vegetation,

Topography

Geology

Statistical and
Mechanistic Models

DSF Analytical
Dashboard



https://www.waterrf.org/research/projects/decision-support-framework-drinking-water-treatment-plants-experiencing-lake
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Integrated Data Analytics

Climate & Hydrology Viewer ‘(.}ﬂ}’ : \|_n|li|‘;-|\ Hazen Lake Water Quality & Climate Correlation ({(.1} Halitx Hazen
aler ~ Waler =
Mean Temperature Projection (deg C) Scenario Correlation of Monthly Averages
. ) ) _ ) s i o
0 @25th percentile @ 30th percentile @ 5th percentile @75th percentile @95th percentile RCP 2.6 PL Multiple selections Multiple selections v S ® E &
RCP45 £ . = A s
@ RePBS 5 s 3 ¢ % 5 g
g . e85 . &2 2
System  Location Parameter Count Tag £ 28 8 g 5 £ 8 3 g
— y A = 5 £ 1 £ § £ 2
Timeslice < Q a o £ = z o o 4 w 0 - s
P PLWTP MetStn AiffempMax 11872 Pockwock Weather MaxTemp
Select all . AirTemp.Max 2 .
P PLWTP MetStn AifTempMin 11871 Pocknock Weather_MinTemp
2005 010 215 2020 2085 2000 2095 2100 2006-2020 P PLWTP Metstn Rain 6715 Packwock Weather_Precip AiTempMin 2 . s
- —— 2021-2040 Pl PLWTP MetStn Snow 5571 Pockwock Weather_Snowlevel
Historical Total Precipitation (mm) Monthly Total Precipitation Projection (nm) 2041-2060 Pl Pockwock MetSin 6435 Snaw 5366 6435TOTAL SNOW Coourt 2 2 2 2 2.7 2 2 2 2 =2
@25th percentile @ 50th percentile @ 5th percentile @75th percentie @95th percentile 2061-2080 PL  Pockwock MetStn 6435 Rain 5353 6435TOTAL RAIN 05
00 W 20802100 L Pockwock MetStn 6435 AirTemp.Min 5300 B435.MIN_TEMPERATURE Doc .. . .
PL  Pockwock MetSin 6435 AirTempMax 5278 6435 MAX_ TEMPERATURE easmin
Dl DI WTD MatStn. Snou 4410 Dackwacl Weather Snowdall v 025
ProjectionSource v Total 63,198
Iron Total
oo ¢
series Plot
W Downscaled CMIPS e Manganese Totl .
@PLWTP M... @PLWTP M.. @PLWTPM.. @PLWTP M.. @PLWTP M. @PLDL0T A... @PLDLOTA.. P
Nitrate + Nitrite
Historical Snow Depth (m) Snow Depth Projection (m) H 025
Projection Info p
Phosphorus.Total
500 o8
1 .
1 o Rain
Silicon. Dissolved 7%
: ¢ -
0 . 4
0
112000 103172021 1172006 12/1/2100 1172000 4/30/2021
O O O 0O w || O O




dd e Oklir 16

Adam McKnight

Data Analyst — Water Quality Programs, Halifax Water -

b

Elaine Kelly
Co-founder and CRO, Klir
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