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STANDARD OPERATING PROCEDURE
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'ENVC BWA Summary, July 14, 2016
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Project Objectives — Implementation of SOPs fig§

¢ Pilot the SOPs in a number of communities
¢ Reduce overall number of BWAs in province
¢ Test the tools, recommend improvements

Comprehensive Engineering and Environmental Consulting Services 4
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Implementation of SOPs — Community Selection

Service
Population

Community

Disinfection System

(») Red Bay'- E2
Beachside 140 Sodium Hypochlorite
Gaskiers 233 Sodium Hypochlorite
Glenburnie 60 Sodium Hypochlorite
Greenspond 305 Gas
Hickman's Harbour 402 Sodium Hypochlorite
Jackson’s Cove 40 Sodium Hypochlorite Jackson‘sgove. =
Beachside - C2
Point Lance 105 ¢ Glenburnie-Birchy, Head-Shoal Brook - D1
) . ; . Greenspend, D2
Random Sound West - Well #1 22 Sodium Hypochlorite
Random Sound West - Well #2 27 Sodium Hypochlorite o Trinily F2E
A ) o
Random Sound West - Well #3 35 Sodium Hypochlorite f % © Hickman's Harbour-/Robinson'Bight;|F3
Random Sbund West (Nerthwest Brook, Ivany Cove), C1, E1,E2, F3 QP Queen's'Cove
Queen's Cove 67 Sodium Hypochlorite |
Red Bay 192 Calcium Hypochlorite
Trepassey - Broom Cove Sodium Hypochlorite Gaskiers. C1
o Point Lavnce‘ A
Trepassey — Miller Pond 570 Gas Trepassey.- E1. Ed
Trinity 89 Sodium Hypochlorite

Comprehensive Engineering and Environmental Consulting Services 5
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e Implementation of SOPs — Background Data Collection i ;
. Alkalinity Colour Hardness pH Turbidity DOC Iron Manganese
Community
mg/L as CaCO; TCU mg/L as CaCO3 NTU mg/L mg/L mg/L
MAC/Aesthetic Objective 15 6.5-8.5 1.0 0.300 0.050
Beachside 19 31 24 7.0 0.29 5.3 0.023 0.002
Gaskiers 8 67 13 6.6 0.75 9.2 0.150 0.014
Glenburnie 22 45 29 7.1 0.31 5.3 0.096 0.009
Greenspond 2 68 5 5.7 0.44 6.3 0.135 0.009
Hickman's Harbour 8 15 8 6.8 0.57 3.6 0.033 0.036
Jackson's Cove 13 8 17 6.9 0.46 3.2 0.082 0.006
Point Lance 7 143 12 6.4 0.94 14.2 0.765 0.037
Random Sound West - Well #1 60 2 178 7.6 0.09 1.1 0.013 0.007
Random Sound West - Well #2 55 0 52 7.7 0.09 0.6 0.008 0.002
Random Sound West - Well #3 64 14 74 7.6 0.18 4.0 0.007 0.002
Queen's Cove 7 79 7 6.5 0.94 7.8 0.477 0.076
Red Bay 2 38 1 6.2 0.51 4.7 0.220 0.003
Trepassey- Broom Cove 0 60 2 5.9 0.85 5.3 0.132 0.014
Trepassey- Miller Cove 2 69 4 6.2 0.46 7.4 0.203 0.016
Trinity 0 43 2 5.6 0.68 6.2 0.068 0.020

Comprehensive Engineering and Environmental Consulting Services 6
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Implementation of SOPs — Community A f

BOIL WATER ADVISORY SYSTEM ASSESSMENT FORM

Town Name Community A
Assessor Name CF
Assessor Title
Contact Phone # Date ofAssessment| 14-0ct-16
Boil Water Advisory Issue Date 08-Nov-12
BWA Reason Code C1

1. |Unsatisfactory sample result in most recent test

Cause(s) of BWA 2. |Water quality is adversely affected by precipitation

Comprehensive Engineering and Environmental Consulting Services 7
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Implementation of SOPs — Community A

STANDARD OPERATING PROCEDURE

E1—Water entering the distribution system or facility, after a minimum 20 minute contact ime does not have a free chlorine residual of at least 0.3

I o o o o o e e e e e e e e e e e e Em mm Em Em Em Em Em Em Em Em e Em R Em Em Em e Em Em Em Em o Em Em Em Em

-

SOP # 10 | REASON CODE: _ REV: a DATE: Dec. 2015
mg/L or equivalent CT value.
[P R i | P
1 1
1 BWA CAUSE 1 : I RECOMMENDED STEPS TO ADDRESS BOIL WATER ADVISORY : 1 IMPLEMENT PREVENTATIVE MAINTENANCE
1
1 IDENTIFICATION e e s e I | DALY
1 1 : 1 " - 3 X 1 Implement Short Term Implement Long Term : 1 -
: ] : Implement Umq:'e Short Term Corrective 1 Corrective Measures AR e [ ) 1 O Measure and record flow rates.
easures 1 = = o .
e — 1 I heck that disinfection system is O Iniiate water conservation st y for 1 1 |0 Complete daily disinfection and treatment logs.
1 1 1 opfrational. users. 1 1o visual inspection of chemical feed pumps and
1 O Continue to monitor water usage, 3 i 1 1 feed lines.
: 1 Darﬁcu!aﬁy‘ when larger water users 1 Owner should increase free chlorine O Owner to assess altemate disinfectant 1 1 ;
1 I h:;rih{gh flows (e.g., ﬁshfg\amnt start- | | residual in the distribution system. This methods. | 1 |8 Measure and record chemical usage.
Identify Potential Cause(s) up/shut down operations for the |  may be accomplished by either : ;
1 1 season). Adjust chiorine dosage rates | incéasing the gosage rgte using the O Owner to assess water treatment options | I |0 Measure and record free and total chiorine
T 1 — accordingly. I pump stroke, frequency settings, or to address changes in raw water quality 1 1 resigual throughout the distribution system
Cause #1 1 1 _ : 1 increasing the strength of the chlorine impacting chiorine demand. 1 1 (first user, end of main and branch lines).
1 O Cwner to switch equipment to flow solution. It is recommended that the . - o 1
Increased flows (demand) 1 I | proportioning mode if this function is 1 dosage rate be attempted first. O Owner hoi;rytlate Ieal;qitec?rclnn and rec[;gg ) 1
o 1 1 available on the unit. program if flows are higher than expe: WEEKLY
on the distribution 1 1 ! based on number of users or there are 1 1
system and the L 1 Vi : 1 Kknown leaks on the system 1 § |0 Visualinspection of chlorine injector for leaks
. and ensure operating normal
disinfection syst
=in E_ m_‘ ekl 1 [ I ) ) O Owner should provide opportunities for 1 :
EEEE L T 1 [ Owner to increase free chlorine 1 onfirm Operation and Lift BWA training to increase operators knowledge | I
mode 1 1 i residual testing at end of chlorine i associated with cause and corrective 1 I |MONTHLY
1 1 1 contact chamber (if available) and Owmer to test disinfectant residuals fo measures. 1 [ | .
roug e distribution system. copfirm compliance with applicable g
e H throughout the distributi sem i | | li ith applicabl I 1 O Inspect and clean intake structure, intake
] I | no contact chamber test at first user. 1 pSinfection and treatment standards. O Owner should ensure operators have 1 1 screens and pipeline.
1 1 Distribution system testing should be ] appropriate level of training/education to l m
Change in water quality | | 1 conducted at locations to be I ) allow operators to be eligible for —=! |0 Inventory all cor and order
: . 1 representative of the system, such as Owner to contact Service NL office fo cerfification in accordance with provincial | [ | a8 necessary.
AR ETEEITE [ ! at end of all main dislribu’tiun 1 CEiLa I BT PRI TR standards. Operator fraining may be 1
demand 1 [ 2 1 to re-sample the drinking water system T R G T R 1 i
1 ! 1Y 1 E;:e?rgggseﬁbwg?:a??nﬂrﬁzh?:;mg and ENVC Operator Education, Training : 1 3 MONTHS
1 T Confirm disinfectant has not expired | and Cerffiication. O Clean chemical feed lines and solution tanks
Cause #3 1 1 orgést the strength of the chemical for [ standards. 1 1 :
1 [N y deterioration. 1 1 1 1
= SHectantsength 1 L Continue to monitor raw water quality, | [ 1 Capital Works Funding 1 : € MONTHS
wesk due to long storage [—3 : i | especially during periods of high 1 Implement Long Term O Contact nearest MIGA regional office and | 1 J | B Inspect watershed for potental sources of
beyond shelf life 1 1 ralr;fal\ and snov_urr;leltr,]or w::eu:] larger 1 Co(remVé Measures ENVC to initiate evaluation of existing 1 i contamination (including de\relopment actvfty‘
1 1 water users typically have high flows 1 Install chlorine residual analyzer; operate, TS EE 1 storage of chemicals/fuels and animal activity).
1 1 (e.g., fish plant start-up/shut down I maiptain, and calibrate as directed by . 1 1
— I 1 operafions for the season). Adjust ufacturer. 1 1
1 1 I (e S IR : AR O Owner to work with stakeholders (MIGA, | g 1 |ANNUAL
o rmine where in the o -
Design of system did not | | 1] 1 ifribution system the required 20 ENVC, and engineering consultants) to 1 I |0 Inspect dam and spillway for signs of
provide for adequate } Il =~~~ =~~~ ~"~"~"~>~>"~=="=° inute contact time at peak flow occurs. identify sustainable options 1 1 deterioration, malfunction, blockages and
1 1 1 public safety.
A : 1 i W e T S TEElT O Owner to make an application to MIGA 1 1
system (if not already installed).
1 1 for project funding. Online applications 1 1 F detailed informab tali
Cause #5 1 1 Install contact chamber (if none cumently can be made at: https_/msis gov_nl.ca/ 1 1 or more getar . IJ N fmation on L_)n‘a_ven allve
1 1 exists on the system and adequate MSIS/Security/Externall 1 . ".?Itnr:ini:w f?r wfterlr. t .n’w:t /
Insufficient chiorine 1 1 contact time is not available). extemaldefault aspx?ReturnUri=% 1 I vist —‘%W
Community. niml
dosages 1 1 2MMSIS%2f. 1 1 | community htm
1 I 1 1
a
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Implementation of SOPs — Community B

BOIL WATER ADVISORY SYSTEM ASSESSMENT FORM

Town Name Community B
Assessor Name BM
Assessor Title
ontact Phone # Date of Assessment | 27-0ct-16
Boil Water Advisory Issue Date 03-Apr-12
BWA Reason Code D1

Chlorine system not being operated.

2
Cause(s) of BWA

Animals may be present in the watershed

Page 1
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Implementation of SOPs — Community B

STANDARD OPERATING PROCEDURE

Cl—Disinfection system is off due to maintenance or mechanical failure |

| Q ‘ DATE: ‘ Dec. 2015

er to increase disinfectant residual in
the distribution system in accordance with
provincial disinfection standards.

Owner o ensure adequate funds
available to operate and maintain
disinfection system_

Implement preventative maintenance
programs to minimize mechanical failure.

Orwner may obiain services from regional
operator(s) if available.

Owner should provide opportunities for
training to increase operators knowledge
associated with cause and comective
measures.

Crwner should ensure operafors have
appropriate level of training/education to
allow operators to be eligible for
certification in accordance with provincial
standards. Operator fraining may be
obtained via ACWWA, On-line courses
and ENVC Operator Education, Training
and Certification.

11 1 1
BWA CAUSE 1 1 RECOMMENDED STEPS TO ADDRESS BOIL WATER ADVISORY I 1 1 | IMPLEMENT PREVENTATIVE MAINTENANCE
IDENTIFICATION 11 : : DALY
1 | mm e ————
V4 O Measure and record flow rates.
1 I 1| implement Unique Short Term Corrective 1 onfirm Operation and Lift BWA Capital Works Funding 1 1
P
 oicte assessment Toot | 1 ' }‘ —— : N : : O Complete daily disinfection and treatment logs.
1 1] I Owner to test disinfectant residuals to o gm%‘?ﬂ”;ﬁ';;i zﬂ;’ﬁaﬁfg‘a‘;ﬂﬁ? and I I O Visual inspection of chemical feed pumps and
l : : I Owner to order new parts to complete | | confirm compliance with the Drinking e e L ! ] feed lines.
] Tepairs, tum disinfection system on ter 3 - i
T R R 1 1 ang have redundant critical spare 1 N M B SIS 1 I |0 Measure and record chemical usage.
en otential Cause(s available for the disinfection 1 Owner to work with stakeholders (MIGA, 1 1 -
: 1 tem. 1 Owner to contact Service NL office fo ENVC, and engineering consultanis)to | | B Me?"':et:"d riwrf‘:ez a?dbt‘?a' D
_l 1 1] T R T T TR T 1 request an Environmental Health Officer identify sustainable options. 1 1 ::Srslt :2er fr:‘dgc?:nai:ar:z I;r:nlg: I?:zsm
ﬁ“m 1 1] to tym disinfection system on. - 1 i re-sam_ple 2 F1nnk|ng_ w.ater s.ys?lem 1o maks lication to MIGA ! 1
1 1 1 for compliance with provincial drinking fOW‘ er tntmnc?' an %JF: ical ‘O“IOM, 1 1
1 1 water bacteriological and disinfection LIS ER LT IHERE 1 L | 1 |WEEKLY
Disinfection system 1 standards can be made at: hitps:/msis.gov.nl.cal
e 1 1] T T e 1 - MSIS/Security/External! 1 I |O visual inspection of chiorine injector for leaks
o . 2 1 externaldefault aspx?ReturnUri=% i
pre.w:nmﬁve ] 10 um disinfection system on. 1 STMSIS%oT : : and ensure operating normal
maintenance I
\ e coopoom o : : MONTHLY
SN 1 | |O Inspect and clean intake structure, intake
Cause #2 : 1 1 screens and pipeline.
Implement Long Term
1 IO Inventory all bles and ord i
I X ry all consumables and order supplies
Disinfection system I'I1P|E"“3-"t Short Term Corrective Measures I B ———
Corrective Measures
turned off due to Owner may replace or upgrade
component failure fr to flush distribution system. disinfection system (as required). 3 MONTHS

O Clean chemical feed lines and solution tanks.

6 MONTHS

O Inspect watershed for potential sources of
contamination (including development activity,

storage of chemicalsfuels and animal activity).

ANNUAL

O Inspect dam and spillway for signs of
deterioration, malfunction, blockages and
public safety.

For more detailed information on preventative
maintenance for water i e
visit hitp:fiwww env gov.nl.cafenviwateresfwaste/
community.him|
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BOIL WATER ADVISORY SYSTEM ASSESSMENT FORM

Community C

Town Name
Assessor Name BM
Assessor Title
Contact Phone # Date ofAssessment| 04-Oct-16
Boil Water Advisory Issue Date 03-Dec-12
BWA Reason Code E1l

1. |Mot providing a high enough free chlorine dose

Not measuring free chlorine residual

2
Cause(s) of BWA

3. |High concentration of organics in water

.| Page 1

Z s

o
%n?ga&mw 1gmm COLD WATER LINE
| db——a2mm SODA ASH SOLUTION
I INJECTION LINE
EXISTING 200mm !
JALVE TO REMAN CURE STOP———8 PROVIDE SADDLE CLAMP AND
1 18mm CORPORATION STOP.
6.0m ;
GONNECT PROVIDE SADDLE GLAMP, 32mm
L THIS SECTION OF WATERMAIN CORPORATION STOP AND IECTOR.
VALVE AT THSLOCATION e e
EX. 200mm PVC WATERMAIN
400mm@ PVC WATERMAIN

’ 200mm D1, 80° BEND
200m SERGET AN H 200men PYC WATERMAIN -—r— o ——— i e
200MM D.1. &0" BEND
200mm D.1. 90° BEND - -—:L—_.T___ ™ i

200x400mm D.l, REDUCER

Comprehensive Engineering and Environmental Consulting Services
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Implementation of SOPs — Community C

STANDARD OPERATING PROCEDURE

El—Water entering the distribution system or facility, after 3 minimum 20 minute contact time does not have a free chlorine residual of at least 0.3

Increased flows (demand)
on the distribution
system and the

disinfection system is
operating in manual
mode

Cause #2

Change in water guality

affecting the chlorine
demand

proportioning mode if this function is
available on the unit.

Vi

h

Cause #3

Disinfectant strength

weak due to long storage
beyond shelf life

Cause #3

Design of system did not

provide for adeguate
contact time

TN

Insufficient chlorin e\

\ dosages /

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

N

Owner o increase free chlorine
residual testing at end of chlorine
contact chamber (if available) and
throughout the distribution system. If
no contact chamber test at first user.
Distribution system testing should be
conducted at locations to be

ntative of the system, such as
a end of all main distribution

es.

Confirm disinfectant has not expired
or jést the strength of the chemical for
'y deterioration.

Continue to monitor raw water quality,
especially during periods of high
rainfall and snowmelt, or when larger
water users typically have high flows
{e.g., fish plant start-up/shut down
operations for the season). Adjust
chlorine dosage rates accordingly-

dosage rate be attempted first.

I

/onﬁrm Operation and Lift BWA

Owner fo initiate leak detection and repair
program if flows are higher than expected
based on number of users or there are
known leaks on the system

‘Owner should provide opportunities for
training to increase operators knowledge
iated with cause and corrective

vowner 1o test disinfectant residuals to

copfirm compliance with applicable
infection and treatment standards.

Owner to contact Service NL office to
request an Environmental Health Officer
fo re-sample the drinking water system
for compliance with provincial dnnking
water bacteriological and disinfection
standards.

measures.

Owner should ensure operators have
appropriate level of training/education to
allow operators fo be eligible for
certification in accordance with provincial
standards. Operator fraining may be
obtained via ACWWA, On-line courses
and ENVC Operator Education, Training
and Certification.

!

Implement Long Term
Corrective Measures

Capital Works Funding

O Install chiorine residual analyzer; operate,

magintain, and calibrate as directed by
lanufacturer.

Owner to determine where in the
distribution system the required 20
minute contact fime at peak flow occurs.

O Install a flow propertioning disinfection

system (if not already installed).

O Install contact chamber {if none currently

exists on the system and adequate
contact time is not available).

Contact nearest MIGA regional office and
ENVC to initiate evaluation of existing
water infrastructure.

Owner to work with stakeholders (MIGA,
ENVC, and engineering consultants) to
identify sustainable opficns

Owner to make an application to MIGA
for project funding. Online applications
can be made at: https://msis gov.nl.cal
MSIS/Secunty/Externall
extermnaldefault aspx?ReturnUri=%
2EMSIS%2E.

|

WEEKLY

O Visual inspection of chlorine injector for leaks
and ensure operating normal.

MONTHLY

O Inspect and clean intake structure, intake
screens and pipeline.

O Inventory all cor and order

as necessary.

3 MONTHS
O Clean chemical feed lines and solution tanks.

G MONTHS

O Inspect watershed for potential sources of
contamination {including development activity,
storage of chemicalsffuels and animal activity).

ANNUAL

O Inspect dam and spillway for signs of
deterioration, malfunction, blockages and
public safety.

For more detailed information on preventative
maintenance schedules for water infrastructure
visit hitpiwww env gov.nl.calenviwatemesiwaste/
community. html

.

S0P # 10 | REASON CODE: . REV: o] DATE: Dec. 2015
mg/L or equivalent CT value.
[ ————— - [ P Y
1
i BWA CAUSE : RECOMMENDED STEPS TO ADDRESS BOIL WATER ADVISORY | IMPLEMENT PREVENTATIVE MAINTENANCE
1 IDENTIFICATION | S o T —— "I DAILY
1 i S —— Implement Short Term Implement Long Term
1 | - / qM : S Corrective Measures Corrective Measures (cont’d) B LB ET T T O S
easures = = = o .
et Ao Tou I / I Ch Ck_that disinfection system is Inftiate water conservation st v for 0O Complete daily disinfection and freatment logs.
1 - 1 rational. users. O Visual inspection of chemical feed pumps and
1 Continue to monitor water usage, ) feed lines.
1 particulariy when larger water users | I Owner should increase free chiorine Owner to assess altemate disinfectant _
i E:;sihlgh flows (e.g., ﬁshfglamm start- | I residual in the distribution system. This methods. O Measure and record chemical usage.
Identify Potential Cause(s) ut down operations for the [ lished by eith .
1 ). Adjust chiorine dosage rates L ?ﬁ??'ea;ﬁgcﬁ;”g;iage r;t: us?;g the Owner to assess water treatment options O Measure and record free and total chlorine
! } cordingly. pump stroke, frequency settings, or to address changes in raw water quality residual throughout the distribution system
p—— ) _ increasing the strength of the chiorine Impacting chiorine demand. (first user, end of main and branch lines).
Owner to switch equipment to flow solution. It is recommended that the

12
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= Implementation of SOPs — Next Steps [&

¢ Assist with funding applications

+ Help initiate preventive maintenance plans
e Encourage use of log sheets (daily, weekly, monthly, quarterly, annual checks)

¢ Revise assessment form and complete minor revisions to SOPs

[EORESRT THURSDAY FRIDAY SATURDAY
1 2 3
Y24 e éo

F- g

T = g

B NLERRE BP e " AT T R

Yrcogg,
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Project Objectives — Cost Accounting Tool i

T

£
=
TG
bl PR i

¢ Develop a tool for financial
planning
e Realize current costs for operating
water system : '
e ldentify amount that should be spent AR

¢ Preventive maintenance
¢ Best practices for sampling and monitoring

« ldentify rates for full cost recovery

e ldentify capital and annual costs for
upgrades

¢ The tool must:

e Be simple to use, yet contains
sufficient inputs to provide
reasonable outputs

e Be based on reliable cost estimates
e Generate reasonable outputs

Project Partners:
G.A. Isenor Consulting Limited
Blaine S. Rooney Consulting Limited

Comprehensive Engineering and Environmental Consulting Services 4
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Cost Accounting Tool

Many communities are not aware of the
true cost of operating their system or
what level of funding should be allocated
for maintenance

Community water rates may not reflect
actual cost of operation

Where resources are limited, water
systems may become neglected

Purpose of this project was to help
understand cost of proper operation and
maintenance and identify water rates to
sustainably fund operations

Comprehensive Engineering and Environmental Consulting Services
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e Cost Accounting Tool [iz8

COST ACCOUNTING TOOL

Inputs (existing expenses :
pUt g exp Calculations Outputs
and revenues)

Existing Operations Upgrades

Community
data
Recommend Upgrade Costs
O&M Cost annual O&M (O&M, Capital,
budget Replacements)
Treatment and Curves
Disinfection
System
Capital Cost Recommend Identify
recommended
Curves water rate rate cost
Current
costs
Identify gaps Identify gaps between
between present present and
d ded ded wat
Current e S e
Revenues

Comprehensive Engineering and Environmental Consulting Services 16
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Cost Accounting Too
Hypochlorite System Hypochlorite System
$140,000 ---130% - =-=-30% ® Curve Data ® NLData vveereeee Linear (Curve Data)
$120,000 $500,000
$450,000 S
2 $100,000 $400,000 —=
. P y =97.894x + 108872
S $80,000 & 0 ® ST
= S $300,000 -
(] o d -
o po _-
T $60,000 B $250,000 - ‘ —
=] O e A imi®
£ § S00000 -7 S
< = - e
$40,000 T $150000 =T ot °
o N e e
$100,000 & _ o ==
$20,000 e
$50,000 §o
S0 &
500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000

Average Flow (m3/d)

Average Flow Rate (m3/d)

Comprehensive Engineering and Environmental Consulting Services
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Newfoundland
Labrador

Province of Newfoundland & Labrador

Full Cost Accounting Tool

To Achieve Complete Cost Recovery of Drinking Water

Supply System Operation & Maintenance

Community: |

Geographic Begion:

Avalon M= John'rl
Eartern [Clarenwille
Conkral [Gander]

Date:

| Ve

BeEin |
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Cost Accounting Tool

Community Data

General Information

Community: | Community A |
System: Surface Water System 1
Type of Water Supply: Surface Water
Geographic Region: ® st lohn's/avalon O Central O Labrador
{ Eastern 2} Western

Date: | March | 6 Year:

Population
Enter the current population of the community: 500
Enter service population for the water system being evaluated: 350

*Note: The cost analysis that follows is based on the population served by the
water supgly system specified above and not the total community populaiton.

Existing System Flows

If flow data is available, enter it below. If flow data is not entered, the Cost Accounting Tool will
automatically estimate flows based on population data.

Average Flow 75 usgpm 409 m>/d Per Capita Consumptior 1168 L/p/d
Maximum Day Flow <Units> m?*/d
Peak Hour Flow <Units> m*/d

Previous Page
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Description of Existing Water Supply System

Existing Treatment & Disinfection Systems

Select the disinfection system operated at the facility:
 Sodium Hypochlorite (liquid chlorine)

® Chlorine Gas

 Onsite Sodium Hypochlorite Generation (Mixed Oxidants)
CJuv pisinfection

Existing Treatment & Disinfection Systems

Does the treatment process include pH adjustment with any of the following chemicals:
3 None @ Soda Ash ) Lime » Caustic Soda

Select the treatment processes that are provided at the existing facility:

@ None

> mline Filtration 2 Membrane Treatment
< Iron { Manganese Removal > Conventional WTP

(> Arsenic Removal  PWDU

Existing Pumping Systems

Does the existing water supply system include any of the following pumping systems:
[0 Ground water pumping
O Low lift pumping (pumping from surface water source to treatment building)
High lift pumping (pumping from treatment building to distribution system)
[] pistribution System Pumping
If distribution system pumping is provided, approximately what fraction of the distribution
system is fed from the booster pumping station?

Comprehensive Engineering and Environmental Consulting Services 20




iiii Experience
Commitment
CBCL LIMITED

Consulting Engingers

Existing Expenditures

Enter the actual expenditures from the most recent year. If budgets have also been prepared for next

year, enter the data in the budget column.

Source of Supply

Revenue

Item Descriptions

Expenditure 2016 Actual 2018 Budget
Wages and Benefits 520,000
Maintenance of Source DfS.upply— $5,000
Surface Water Watersheds incl. travel
Maintenance of Source of Supply -
Groundwater Recharge Areas incl. travel
Professional Services - Consulting & Engineering
Other
Other
Total $25,000 s0

Pumping Item Descriptions

Expenditure 2016 Actual 2018 Budget
Wages and Benefits $10,000
Maintenance of Pump Station Structures incl. travel
Maintenance of Pumps and Controls incl. travel $5,000
Electricity $3,000
Fuel for Generators and for Building Heat $2,500
Professional Services
Other
Other
Total| 520,500 $0

Enter the number of customers in the Surface Water System 1 supply system:

300

Note: The number of customers is equivalent to the total number of service connections; not the population.

If the number of customers is unknown, the value will be automatically estimated based on population by

assuming that there are 2.3 people per dwelling.

Enter the annual water rate/water tax charged to each customer:

If industrial/commercial customers are charged a different rate:
- Enter the number of commercial/industrial customers charged at this rate
- Enter the rate charged to each commercial customer

Enter the total revenue generated from other sources:

Total Revenue

$120

] I

$100

$500

i
2

Next Page
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Analysis of Existing Rates/Water Tax

Current Balance
Total Revenue $36,100
Total Expenditures $90,500 Actual vs. Best Practices O&M Expenditures
— ——
This indicates that existing revenues are not sufficient to cover the costs of operation. | $120,000
- — $100,000
Evaluation of Existing Costs
¥
Best Proctices o $80,000
Item Actual 2016 0&M Costs* 3
£ 3s0,000
=
Source of Supply $25,000 $10.800
Pumping 20,500 512,500 $40,000
Treatment & Disinfection $10,000 535,700 $20,000
Transmission & Distribution 55,000 5123,500 I .
Administration $30,000 518,250 w0 | -
Total $200,750 Source of Supply Pumping Treatment &  Transmission &  Administration
Disinfection Distribution
This result indicates that the community should consider increasing the budget for operation
and maintenance of the water supply system.
! Tupdratifarommandas agnandicnas Az Saan catr g Agnad.an the sina ofthe commendy.and Annual Water Taxes
AR S A 1200 o SARham. FAsns (e 1000 Sl ahas Fsnameey St o auiizes a0 fodn e Ao
BT TN 2 TSI, DRSS MATHSRIAIS, SAT TR S a0 1 SRS TR SUSRTY AT LTS, RS AT SEOO
5700

0
o
=]
a

1
n
=1
a

1
)
=]
=]

‘Water taxes should be increased to a minimum of $302 per household to fund existing

Annual Water Tax (per customer]
n
i
=1
=1

1
b4
=]
=1

Gap Analysis
Annual Water Tax Gap From
per Customer Current

Current 5120 - S

Minimum to Fund Existing Operations 5302 5182

Minimum to Fund Best Practices Operations 5669 5549

5200
operations. If water system operation budgets are increased, takes should be further -

increased.

n
=1

Current Tax To Fund Current Operations To Fund Recomm ended
Operations
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Proposed Treatment Process

U rade : Descrl tion Of Pro OSEd S stem Specify the processes that will be included, whether the equipment will be new or existing,

Disinfection System Following Upgrades and if the equipment will be installed in a new or existing building.
Note: you only need to select the processes that are included. Those that are not included can be left as is.

What type of chemical disinfection system will be used?

@ Sodium Hypochlorite (liquid chlorine) Treatment Process Equipment Building (if process included)
+ chlorine Gas
> Mixed Oxidants (Onsite generated sodium hypochlorite) pH Adjustment System ‘ ONotincluded (O New @ Existing ‘ | @ New { Existing |
Inline Pressure Filtration (® Not included r New O Existing | ) New {®) Existi ng |
Will existing disinfection equipment be used or will new equipment be purchased?
@ New Fe and/or Mn Removal @ Mot included {:} New O Existing | @ MNew {:} Existing |
Existin
O 2 As Removal | @ Mot included O MNew O Existing | ‘ O New @' Existing ‘
Will the disinfection system be housed in a new or existing building? Membrane Treatment | @ Notincluded ) New O Existing | | O New @ Existing |
or existing building?
& New Conventional WTP | () Not included ® New () Existing | | ® New ) Existing |
>+ Existing PWDU | @ Notincluded ) New ) Existing | | ) New ®) Existing |
Will UV disinfection be provided? Describe the types of pumps that will be included in the proposed system
) Yes
#® No
Specify the processes that will be included, whether the equipment will be new or existing,
If UV disinfection is being provided, will it be a new or existing equipment? and if the equipment will be installed in a new or existing building.
® New Note: you only need to select the processes that are included. Those that are not included can be left as is.
> Existing
£ UV disinfection is bei ided. will it be i Pumpin includedin | New or Existing | With | New or Existing
! UV. |,.s|n ECF'D_" is being provided, will it be in a new Processes Upgrades Eguipment? VFDs? Building
or existing building? . PR
® N Well Pump No <Equipment> No <Building?>
ew
e Low Lift Pump Yes New Yes New
»  Existing - - s Frre
High Lift Pump No <Equipment> No <Building?>
Treated Water Storage
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Costs for Proposed Upgrades

Capital Costs for Upgrades

Annual Loan Payment

545,000
$40,000
£
2 535,000
= 530,000
&£
£ 525,000
9 520,000
5 515000
£
£ siop000
55,000
s_
o
- "u,“ ﬁ‘.—“" '\,

“|.

&

J{_\o

&

Year

W

,.l_

0

,1_

m szrial Payment

'\. '\.

e"

Range of Probabie Cost
-30%
Median
+30%

53,486,700

54,981,000
56,475,300

53,138,030
54,492,900
55,827,770

Enter the fraction of the capital cost will be covered by government funding 0%

u Com = Cap.ira:' Budget Gove’rmn'enr Met Fur\ding

Estimate Contributions Required

New Well(s]
Sodium Hypochlorite System 565,000 558,500 56,500
Gas Chlorination System
Onsite Sodium Hypochlorite Generation System
UV Disinfection System
pH Adjustment System
Pressure Filtrations System
Iron/Manganese Removal System
Arsenic Removal System
Membrane Filtration System
Conventional Water Treatment System 52,105,000 51,894,500 5$210,500
PWoDuU
Pumping Systems 549,000 544,100 54,900
Building Upgrades 51,682,000 51,513,200 5168,200
Yard Piping 552,000 546,300 55,200
Treated Water Storage

Total Annual Cost (O&M + Loan)

43 80,000
43 70,000
43 60,000
43 50,000
5340,000

%330,000

Annual Loan Payment

£3 20,000

$310,000

& 0
o
P

A"

L3 1

n.

@
AN L
e o

i
o
+

"»

..,p
Year

]
o ":
£ P

‘1-

= annuzal Payment

"|. ‘1- ‘1.

Operation and Maintenance Costs

Item

Source of Supply

Pumping

Treatment & Disinfection
Transmission & Distribution

Administration
Total

Opinien of Probable
O8&M Costs *
512,800
$15,400
$119,900
$153,600
$30,170

5331870

Water Taxes
31,400
31,200
31,000
5800
$600

$400

Annual Loan Payment

5200

%
o
P '\5-“ o

a*
o

q:_h

P

f-bﬁ

At

"»

o
P

g_\“a
Year

1°°

q"_.')

W Required Water Tax

; |..|.|.|.|.|.|.|.|.|.|.|.|.|.|.|.|.l|.|.........

'\. "é’P "»
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Next Steps — Cost Accounting Tool

Pilot the tool in eight communities
Refine cost curves

Improve layout

Provide detailed instructions
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Conclusion
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