|
et

" _
Asset Solutions
L Z] Consulting Ltd

mouchel ™

Economic Level of Service for Sewer
Blockages

WaPUG: Paper 14 - Operational Issues
12" November 2010

Jonathan Cutting - Mouchel
Nathan Muggeridge — Asset Solutions Consulting Ltd



Asset Solutions mo uc hel

Consulting Ltd

psct
N\
Content

1. Project Objectives

Project Drivers
. Current & emerging technigues and technologies

Bow N

Blockage Economic Level Service (BELS) Model
« Capability & Process
« Assessment of Current & Emerging Techniques
« National and Company Results

5. Conclusions

6. Recommendations

7. Questions

U WIR
ey




s
N

Project Objectives
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« Provide the ability to identify the Economic Level of Service (ELS) for
sewer blockages

« Deliver guidance on the ‘quick wins’ for blockage maintenance options.

* Provide guidance and financial evaluation on emerging techniques
and hence best management practice (BMP) to improve performance
for the future.

« Understand how blockage management directly impacts service to
customers & water company financial performance.
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Project Drivers

« National costs of managing sewer blockages (England and [EiEaE=
Wales) are currently: ‘

— £86 million per year to sewerage undertakers
— £540 million per year to all stakeholders

» There were 154,700 blockages in 2008; a rate of about 0.5
/km. This varied across the industry between 0.24 and 0.89
/kmlyr.

» Blockage numbers likely to increase between 150% and
300% with transfer of private sewers.

» 15 years of blockage data indicate 30% of blockages are
repeats. This reduces to 10% from analysis of one years
data.

» Currently 75% of blockage management expenditure is
reactive and only 25% proactive.
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Project Drivers - Flood Impacts

Flooding Events - Internal

Internal Flooding

mouchel

Flooding Events - External

External Flooding

O Equipment Failures
O Collapse

W Blockages

@ Hydraulic Overload




Asset Solutions mOUChEI 'i'

Z] Consulting Ltd

Review of current best practice & emerging techniques

Current Maintenance Activities UKW B for oo soworBlockages S o
* Reactive
— No two companies are the same, but
common principles.
— Call handling
— Data
— Field Response
* Proactive
— Historic cleansing programmes
— Predictive analytics maintenance targeting.
— CCTV / look-see camera’s for investigations.
— Monitoring; high cost & limited coverage
— Source control
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Review of current best practice & emerging techniques

Future Maintenance Activities
« Call handling
* Field Response
 Data
« Proactive
— Predictive performance models
— Monitoring
— Flushing chambers
— Dosing
— Source Control
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Blockage Economic Level of Service (BELS) Model

BELS considers cost benefit based on: e =

i DviE
£ - oL &b B - @ ime
nagevien... JI

[ 0 I I |

Run BELS

— Direct company costs — least cost strategy. S e

0

— Costs to all stakeholders — economic level of
service.

« BELS can consider Techniques that consider an
individual method for manage blockages or
Strategies that consider a combination of
elements of reactive and proactive techniques.

« BELS compares the costs and benefits of different
technigues and strategies; reactive & proactive
cleansing, inspections, education, network
protection officers, monitoring, flushing chambers.

« BELS Monte Carlo simulation engine allows
uncertainty to be accounted for and measured.
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Typical Length Percentage of Sites
Tnit cost or cost per metre of application | Targeted zain for 100% usage
Tnit,
0 = Lhnrut

M Wlax Conf’ 1 = £fmetre M Blax Canf

Fodding FEICME 174 L1704 9 0 15.00% 100% | 50.0% 2
Plinger FEICMEP £122.00 £122.00 9 0 5.00%; 100% | 50.0% 2
Wanpack FE I C M_VP 225 £d25 9 0 35.00%, a0.0% | 85.0% 2
Traler Jetting FE I C M TI 225 £225 9 0 30.00%, a0.0% | 0.0% z
Vactor FEICMYW A a7l g 0 5.00% 200% | R5.0% 2
Fhashing FEICMF £0 £0 0 0 0.0% 0.0% 0
Foot Cutting FE I C M _EC L3 &4 2 1 A0 10.00%, Q0.0% | 100.0% 2
Foot Cutting & el FE I C_ M ECG £0.00 £0.00 0 0 0.0%% 0.0% 0
Upstream FE I C A T £0.00 £0.00 0 0 S0.00% 0.0%% 0.0% 5
Diownstream FE I C a D £0.00 £0.00 0 0 50.00% -5.0%% 0.0% 5
Material Femowved FE I C_EM_E £20.00 £40.00 5 0 5.00% 13 0% 5
Washed Dioamistrearmn |FE_I_C_BRM_W £0.00 £0.00 0 0 95 00%, -20%% =50 5
FPamphlet FE I SC E P £0.10 £0.20 5 0 100.00% 300 & 0% 5
Mapping not requred |FE_I M4 NE £0.00 £0.00 0 0 0.0% 0.0% 0
Mapping not completedFE_I_MA _HC £0.00 £0.00 0 0 0.0% 0.0% 0
Mapping redline FE I M4 EaAL £5.00 £15.00 7 0 10.00% 5.0% 7.0 5
Datailad sorverrs FE_I Ma_ D= £0.00 £0.00 0 0 0055 005 0
Mo mwvestization FE_RCI M _H £0.00 £0.00 0 0 0.0% 0.0% 0
Mo prior mspection  |FE_RECI_M_IEI M £0.00 £0.00 0 0 0.0% 0.0% 0
Prior Look see FE_ RCI_M _IEBI_T_ L= £0.0 0.0 0 0 0% 0% 0
Prior CCTVY FE_RCI_ M _IBI T CC £00 00 0 0 0% 0% 0
Prior inspect manhole |[FE_RECI_M_IEI_T_MME £0.0 0.0 2 0 0.0 1) 0% 5
Cther Prior FE_RCI_M_IEI_ T O £0.0 0.0 0 0 0% 0% 0
Mo post inspection FE_RCI_ M IAI M £0.00 £0.00 0 0 0.0%% 0.0% 0
Post Look see FE_RCI_ M IAI T LS £300 £a00 0 1 1 4 .00%s 20% 300 5
Post CCTY FE_RCI_M_IAI T OO £2.0 4.5 0 1 32 3.00% 20%% 300 5
Post imspect manhole |[FE_RECI_M_TAI T_NME &0 &0 0 0 0% 0% 0
Other Post FE RCI M IAI T O £00 00 0 0 0 0% 0% 0
Interceptor remowal |FE_EM_ME_IE L4820 £1,500 3 0 3.00%; 25% 100%; 3
Zection relinming FE_EM_ME_sEel £al £80 7 1 10 5.00% Q5% 1002 z
Section replacement |FE_EM_ME SRep £500 £3,000 5 1 1 5.00%; Q5% 100%; 2
Hew rodding chamber |FE_EM _[4 EC £0 £0 0 0 0% 0% 0
Install Manhola FE_FM_Ia_ MH £2.000 £3,000 2 0 1.00%% 5% 100 0
Pipe reliming FE_FEM_FE_FEel £70 £20 7 1 32 1.00%% Q5% 100%; 2
- 1. N = AT T T 1 o e - 1 e = o T -
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Blockage Economic Level of Service (BELS) Model -
Process

Service Impact Maintenance
Probabilities & Unit technique(s) unit costs
Costs & application rates

Historic Blockage
Distribution

Blockage Economic Level of Service (BELS) Model

1. Model Verification 2.Technique Analysis 3. Strategy Analysis

Company 1.- Validation - Syrs period Company 1. Assessment of Proacive Cleansing - 5rs periodod
£20.000000 Company 1- Economic Level of Service - Syrs period
£5,000,000 50000 £20,000,000 5000.0
£4.500,000 45000 £18,000,000 £18,000,000 1— 45000
£16,000000 £16000000 40000
£4,000000 40000 » £14,000,000 35000 3
£3,500,000 35000 _ N Company 1- Assessment of Proaciive Cleansing - Syrs period g ¢t
. cao00000 0000 g e £20,000,000 50000 T e Company 1 - Target Cost - Direct Only - 5yrs period
g £a000, 3 & oo N H £5,000,000 45000
8 3 h £18,000,000 T Sy 45000
T £2500,000 25000 3 B oo A £4,500,000 40000
: ) § £16,000,000 40000 £4,000,000
3 : 35000
< £2000,000 20000 o 6, £14,000,000 3500.0 5
H 5 £3500,000 30000 &
£1,500,000 15000 al s erzo0000 30000 % E £3000000 Z
& [ 8 25000 &
£1,000,000 10000 2] 10000000 25000 § T £2500000 3
£500.000 s000 - £ e Company 1. Target Service - Diect Oy - Sy period
! Dircot - Direct - Benet Cost ompany 1- Target Service - Direct Only - 5yrs perio
co000aPotcy Number  [potiey Discrption [rotar cost  [Brecte - [oirect T fgieet costs (B0 £1500, £6000.000 0000
£0 0.0 1]Operations - 2003 £17,186.953] £3,806.532 £13,380,421[NA £1,000, A
£4.0009 4 135000
: o 2[smai vactor only 15003524 £3.491,762) e £11550762] 435) £s00, | £5000,000 1
o 30000
K SmalVact + tow 3
& SO 14513021 £3.385,662] so|  £11.127,365 324 L £4000000 25000 &
Study — 8 4
‘ — - afcurentops-2000 | e13serser|  e2pascos|  ereosesr|  eo0s2and 43 S 3000000 20000 §
[Fiushing Chamber - o g g
off 1486308 £2107.0038  £s184615|  £7503,880) 14 I R 15000 §
g[oro Cleansing - £15084012|  £2185751|  £5.185562  £7.712609) 4] 10000 ®
260k £1,000,000
o 500.0
-.." 7lsss-soouats | riszsazss| coosozs|  easosane|  £7120658 19 w 00
Network Protecion
ofperwork i ea75300 1500473 2035080  5.19353s) 32
o K
[Monitoring - 10,860 &
| of oo fl03aas|  e23675%0|  Ess073m| 2493430 13) o
- - r i LC - Monitoring -
0]10,860 (5%) 2222%|  £2367405  E1364743  £2.490042 49
1.337.0)

study
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(
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BELS — Model Verification

mouchel

Annual Cost (Em)
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BELS — Technique Analysis

Company 1 - Proactive Cleansing
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BELS — Strategy Analysis — Economic Level of Service

Company 1 - Overview of all polices
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BELS — Strategy Analysis — Economic Level of Service

Company 1 - Economic Level of Service - 5yrs period
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Assessment of Current & Emerging Techniques —
Proactive Cleansing

Company 1 -Proactive Cleansing Intervention | Blockage / Effectiveness
Section Cost

20

18 -

Min Max Min Max

16 1

14 4

Reactive £459 | £527 | 53% | 59%

12 4

Proactive £69 | £77 70% | 78%

10 1

Annual Cost (Em)

Targeting NA NA 90% | 100%

Vactor £24 | £48 80% | 95%

o N S (2] [ee]
L L L L L

> © g ™ o $ © >
3 S 3 » $F $ X 7
$ § © N N > N

% Network Proactively Cleaned

W Proactive Cost B Reactive Cost W Indirect Costs ABlockages per year |

Conclusions
Need to ensure benefit from cleansing operations by:
Collection of data to optimise the frequency

WI R Use real time monitoring
R A : : : : :

___-_ Low cost survey technology to confirm silt build prior to cleansing.
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Assessment of Current & Emerging Techniques —
Network Protection Officers

Company 1 - Deployment of Network Protection Officers Intervention Blockage Effectivenes
20 5,000 COSt S

4,500 Min Max | Min Max

4,000

3500 Reactive | £459 | £527 | 53% | 59%

3,000

18 1

16 1

14 1

12 1

10 1 2,500

Proactive £28 £36 | 52% | 56%

Annual Cost (Em)

2,000

1500 Inspection | £15 £20 | 50% | 60%
1,000 officer
- 500

0 Fat traps £200 | £500 | 80% | 95%

Blockages per year

o N =y (=2} [ee]

NPOs per 100,000 properties

¥ Proactive Cost B Reactive Cost ® Indirect Costs ABlockages per year |

Conclusions
Productivity of network protection office needs to be confirmed.
WI R Opportunity to link with other customer service functions and SIM
—r A

requirements.
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Assessment of Current & Emerging Techniques —
Level Monitoring

Company 1 - Level monitoring using current technology Interventlon BIOCkage/ Eﬁectlveness
25 5,000 Section Cost
4,500 . .
2000 Min Max Min Max
R 350 & Reactive £459 £527 53% | 59%
§ 3000 2
2500 § Proactive £0 £0 0% | 0%
e Setup £1.2k/ | £1.5k/ | NA | NA
1,000 m m
500 Annual £200/ | £300/m | 80% | 100%
’ m
e mentors Section per | 5.2 or 62m
¥ Proactive Cost B Reactive Cost o Indirect Costs ABlockages per year ap p | I C ati O n

Conclusions

Confirm typical coverage.

Business case for mass coverage will require use of total costs in BCR.
Significant service gains to be achieved.

Telemetry likely to be an issue for large scale deployment.
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Assessment of Current & Emerging Techniques —
Low Cost Level Monitoring

Company 1 - Level monitoring using innovative low cost technologies |ntervent|0n Blockage / Eﬁ:ectlveness

20 Section Cost

. Min Max | Min | Max

14 3 Reactive £459 £527 | 53% | 59%
2 || Proactive | £0 £0 | 0% | 0%
‘e w0 | | Setup £250/ | £400/ | NA | NA

° 1 © mon. mon.

4

2 Annual £40/m | £100/ | 80% | 100%

0 on. mon.

%tlnlnetwurkmt.nnilored A | A SeCtlon per 52 Or 62m
‘ ¥ Proactive Cost B Reactive Cost W Indirect Costs ABlockages per year ‘ ap p I I Cat I O n

Conclusions
Low cost level monitors are being used on a number of pilot studies.
Number of pipes / properties monitored by each monitor is a key

| variable.
st A
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Assessment of Current & Emerging Techniques —
Reactive Maintenance
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Company 1- Reactive Mainteance Policies Intervention | Blockage Cost | Effectiveness
25 N 6,000 Min Max Min Max
2 a 1% . Reactive £459 | £527 | 53% | 59%
: A A A A A 1 4000 2
g 157 __3000§ Rodding £56 £100 10% 50%
§ 1 oo Vanpac £56 | £100 | 60% | 85%
[a1]
51 1
1000 Small Vact. | £210 | £280 | 80% | 95%
0 - + 0
S z-\& & o D > & Material £7.5 £8.75 | 2% 10%
@ob&(\ \\e&e o«“& & @\& (\&(" ,&0 66@\ removal
lod ®¢'~\° &
,}\&Q & & Inspection £50 £100 20% 30%
<° S é@\
Studies
LC £5 £10 20% 30%
W Proactive Cost B Reactive Cost M Indirect Costs ABlockages per year | ns p e Ct| on

Conclusions
Rods should not be used to remove blockages.

Actual benefits from small vactors and low cost inspection devices
needs to be quantified.
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Economic Level of Service — Company 1

Results

« Significant proactive
programme already and
benefits have been modelled.

Operating above least cost
level for direct costs.

Benefits to optimising
proactive cleansing
programme.

Direct costs reduced from fix

Company 1 - Economic Level of Service
20 5,000
18 +—& 4,500
16 A A 4,000 _
<
g 14 3,500 2
pog 12 1 3,000 &
g o
o 10 A 2,500 @
B =3
2 8 2,000 &
S o
< 6 - 1,500 ©
om
4 + 1,000
2 r 500
0 y y y y y y y y y -0
2)
. {1965 6\0@ ;9& ﬁ/@q Q/Qe\\ N\,eb . \?g\° 0{-\\2,9 Q@\a 0@e\a
< 4’&5‘\ L}(\ & & N = Q@Q 0‘3’@ °<‘bb
& S $<,o & ,06\ & %Q% 000 N N
i 2 3 S 9 o ; « R
3 O ) o & S S
& & < 5% Qo Qo
D < & o
2 & $
Studies
W Proactive Cost | Reactive Cost M Indirect Costs ABlockages per year |
Polic 1 2 3 4 5 6 7 8 9 10

first time strategy.

Extend use of network
protection officers.

Investigate true benefits from
level monitoring.
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Economic Level of Service — National

600 180 000
+ 160 000
500 -
+ 140 000
:_E: 400 A 120 000
@ T 100000
(@) 300 A
§ + 80000
c
5: 200 A - 60 000
+ 40000
100 -
+ 20000
0 - 0
<'>°\
>
~4Q’ \ 3 Q 6 Q§ Q
& .o& 'oo'Zr N BN @Q@ N o . o&\ Q&o
& » N BN 3 & o N o
'Q‘ e\"b' @(b- C}QJ o‘(\ Q\\\ @00 000
0<<z> o * Q‘o. ‘{\\(9 W o \\’0
> N Q'
& <& Y
R ot
&
| W Proactive Cost B Reactive Cost W Indirect Costs ABlockages per year

Blockages per Year

U WIR
ey

Results
« Health warning on
data inputs.

 Use of small vactors
for fix first time &
NPQ’s provide
opportunities to
reduce direct costs &
improve performance.

« Low cost monitoring

provides opportunity
to improve service &
reduce total costs.
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Conclusions - Quick Wins
« Fix first time — avoid repeats
« Challenge historic cleansing programmes; are they still relevant?

« Report failures against assets as well as against properties, plus use
the data.

* |Incentives staff and contractors on performance; not on cost per
blockage.

* Improve customer service with field customer managers — single point
of contact.

« Benchmarking activities against best practice — see guidance in report.

« Use the cost benefit model to assess improved practices; Are current
activities cost beneficial?
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Conclusion - Source Control

* Most blockages are due to inappropriate use of the sewerage system
— Fats Oils and Grease
— Gross solids discharge
— “Flushable” household products

« Potential to tackle this through use of “Network Protection Officers”.
— Benchmark current activities

— Initial review suggests that there are benefits from significant
numbers of staff in this role

— Further information is required on activities, costs and effectiveness
— Refine cost benefit model to confirm strategy

U WIR
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Conclusion - Emerging Technologies

« Low cost inspection techniques

- Combination of Sewerbatt and Quickview provides a potential solution.
- Provide the ability to deliver ‘Fix first time’ strategy.

- BELS model indicates service improvement & savings, but input data
needs to be confirmed.

* Level monitor technology

- Economic maintenance strategy when considering total costs.
- Length of sewer monitored is key

- Flow monitors provide ability to assess more of network
- Issue & cost with telemetry systems, plus understanding data.

* Flushing Chambers

- Potential strategy, but need to understand performance benefits &
maintenance requirements.

- Not suitable for all locations; Not US of CSQO’s or at head of system
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Conclusion - Least Cost Maintenance and Economic Level of

Service
« The cost benefit modelling indicates:

— Lowest cost to the company is 0.43 to 0.56 / km /yr

— Lowest cost to UK plcis 0.12 to 0.19 /km / yr
 These improvements can be achieved with:

— Fix first time policy

— Proactive sewer cleansing and maintenance

— Focus on source control

— On-line sewer monitoring and possibly flushing chambers
« This will roughly double direct costs to the company

— Need to prove customer willingness to pay

— Need to include in next business plan
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Recommendations

ey

e

Check customer willingness to pay for improved level of service

Persuade OFWAT operational efficiencies should not prevent delivery of
Improved service.

Trial and benchmark techniques; Fix first time, network monitoring,
network protection officers, etc

Each company should use the BELS cost benefit model as part of
forward looking business planning process during the AMP and for the
periodic review.

Consider using BELS to predict private sewer OPEX costs.

Companies should collaborate to improve accuracy and confidence of
model input data.

Establish a Working Group as part of Water UK ‘SNAP".
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Summary
Currently there are 0.51 blockages per km of sewer per year

« Economic Level of Service for Sewer Blockages is:
— 0.43 10 0.56 / km /yr - Lowest cost to the company
— 0.121t0 0.19 /km / yr - Lowest cost to UK plc

« Fix first time has potential to provide lowest direct costs.
« Benefits of current and emerging technologies needs to be confirmed.

 PR14 to establish case to spend more on operational costs to make
significant improvement to blockage performance and service
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Benefits

« BELS allows Economic Level Service to be identified for different
blockage maintenance strategies.

* Project has identified a number of ‘Quick Win’ blockage maintenance
processes.

 BELS has been used to assess different maintenance strategies and
iIdentify BMP based on economic and service criteria.

 BELS provides the ability to demonstrate how management
practices can impact to customer service and economics.

U WIR
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Questions ?
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 |s their enough focus on reducing service impacts due to blockages?

* |f not, why?

« How can we better integrate blockage management within the DAP
process?




