Eﬂluen( Discharge Smndmrds and Varlances

Technology Performance and Operations and Maintenance (O&M)

About this Knowledge Brochure:

This brochure includes some key learnings from the SANIMAS
evaluation process that are interesting and ielevant for SANIMAS

They also support Important inthe
final report, which were selected to be extracted fiom the report for
widen distribution.

The brochure contains international examples and case studies on;
1. Effluent Discharge Standards and the Role of Variances

2. Technology Perfmman:e The Importance of Operations and
Maintanance (O

Target audlence
The main target audience for this brachure are national-level
Indonesian govermment stalkeholders who work on urban sanitation

development and policymaking

However, the information may also be useful for sub-national
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Evaluation Recommendation

Vary the 2016 Discharge Standards

pre-2016 domestic was

Internationally, regulators often apply mitigating
factors when determining discharge standards for
specific wastawater treatment plants based on.
The valume of wastewater

The quality of the receiving water

Sensitive cnvirenments

Economic impacts

Finaneial ansiderations

Geagraphical challenges

PRENSTIN

Hany countries have codes for design and
installation of individual septic tanks, which
generally discharge to ground via a drain field or
a soalk pit,

The following are examples of how different
couniries balance discharge standards with the
size of the population served, age of the system,
and the cost/benefit of the standards.

United Kingdom: User Equivalents or
*Population Equivalents’ {PE] *
The UK uses discharge levels that are based on
“papulation equivalents’ of the treatment plant
and vary according to the size of the population
served. Relevant points include:
You must use ‘appropriate treatment’ for
discharges from communities of

+ less than 2,000 PE to freshwater or

estuaries
+ less than 10,000 PE to coastal waters

DALCO POINT

Appropriate treatment is the treatment of urban
iastewater by any process or disposal system
hich, after discharde, allows the receiving waters
0 meetthe relevant quality objectives, provisions,
and ather 1elevant regulations. Thus, for less than
2,000 PE, the discharge is ‘appropiate’.

Secondary treatment is required for wastevater
systems serving settlements of:
 more than 2,000 PE ta freshwaters
(including grounduwater] or estuaries
+ mare than 10,000 PE to coastal viater

More advanced tertiary treatment is required for
B T settlements of more
than 10,000 P!
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Malaysia: Age and Type of System

In Malaysiz, Indah Water Karporation (IWK], which

LRl G  contiols more than B.ODD S5 & centralised wiastewster
L SN systems, negotiated with the Malaysia Department of
BEIHIE Enviranment fo create a new set of standards based on

the operatisnal age of systems.

Taking a pragmatic appraach to impraving sanitation
system systems, Malaysia created a new set of discharge
standards which were based on the location and age of
the systems, the type of tregtment system, and provided
with a timeframe to upgrade to the new standards

The older facilties would be gradually upgraded to meet
the new standards. The table below shows the discharge
standards basad on the systems’ age.
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Variance Based on Cost and Social Impact *

In the United States, overall discharge standards and permitting are set by the United States
Environmental Protection Agency (USEPA). However anan(eiarenegut\at-d\-glunzHrwl'h
state governments. Generally, the variance requires the oper Justify that alternative

e ok e quality

t-effective and reasonable best management practices have
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One of the six of the following criteria need to be met
arge variance can be opproved:

« Controls to reduce pollutant would cause substantial
ond widespread econemic {cost) and sacial impact

« Naturally occurring pollutant prevent attainment of
water quality standar

= Human-caused pallutants cannot be remedied or
would cause more environmental damage to correct

= Natural physical features of 2 stream prevent
attainment of water quality standards

= Hydrologic modifications prevent attainment of water
quality standards

= Physical canditions related to the natural features of
the waterbody, unrelated ta water quality, prevent
attainment of water quality standards

Technalagy Performance - The Importance of Operatians and Maintenance (Q&M)

All sanitation systems have O&M requirements, which need ta be carried out by competent, rained
senice providers. The sence requires an opersting bulget o pay the service provider an

materials, spare parts, repairs, and services. and reqire
intermitent 0N such as checking forleaks, cleating blockages, cleaning sumps and gresse traps, and
desludging the tanks. More complex systems require electiicity, mechanical equipment replacements,
chemicals, and more testing

Recommendation
Establish a modelfor CAPEX and OPEX Financing

Establish 3 finr del, and contracs, that considers both CAPEX and OPEX; and finance accarding to
maimsing e 80 rockacion and s CO3 o

Key recommendations includs

«Payfor flltme, vained O&M staf
et 00 OFEX cotindcionmtog
« G should pay formajor repaiesand scheduled desludging

« Plt privatesector DBO, perormance based conteacts

« Lower the carbon footprint by voiding aerston

India - Lessons Leamed Show O&M Crucial for Sustainab
An evaluation of 9,500 small scale sanitation (SSSHechno\ogy performance in India found

14 factors that influence technology sur e 14 factors covered five areas: () planning:
(i) design and i DoEm: and monitoring; ftural
aspects; and {v) finance. Of these, O&M was the mast prevalent cause of unsustainabllity.

Nearly all of the 55 designs were anaerabic baflled reactors (ABRs) and many also included
anaerabic filters (AFs). The following are specific O&M areas affecting long-term 555 sustainabilty.

DALCO POINT TECHNICAL ASSISTANCE B N sOUTHASAL
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&M Jssues that led to technology failure:

System start-up: The formal handaver and O&M respansibility from construction te long-term
management are essential. This evaluation showed that a lack of technology-specific O&M knawledge
by the operator caused operational issues. Operators, managers, and owners lacking knavledge, or
having the neceasary training, for good led to trouble-sh deficiencies
and system failure.

Paying for O&M: In many cases the ful cost of O&M wes not in the budget. Casts for paying the
operator, desludging the units, or making repairs were unfinanced and led to system failure.

Limited O&M supervision and monitoring; Communities lack sources of assistance and lacl of
scheduled monitoring failed to detect technolagy failure.

Weak documentation of O&M activities: The absence of systematic documentation and archiving of
data leads to the loss of knowledge and a lac of understanding of the systems' performance and
history. Such data is crucial for decision-making.

repail Often, lack of scheduled O&M led to
technology breakdown that went ur\vepa\red or not replaced. This led to the entire system failing.
Reasons include lack of planning, but most often is a lack of budget

Evaluation

promate

Standardised guidance and training:
Standardise the manuals, operator training/
certification, technalogy cartification,
knowledge transfar, design details and make
aperational manuals user-friendly.

Life-cydle costing:

Technolagy sel=ction should include design,
construction, and cantext-specific O&M costs
O&H sheuld also include persennel training,

perfarmanca manitaring, and system rwonunce
optimisation (see Figura 1).

The absence of systemati
archiving of data leads to the loss of knowledge
and 1 lack of understanding of the systems’
performance and histery. Such data is crucial for
decision-making

Mandatory O&M documentation:

Systems operation, upkeep, and anline logbaoks
are part of the dacumentation.

DALCO POINT TECHNICAL ASSISTANCE HUB N SOUTHAGA
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Madel with Tariff Leads to

Malaysia - Regulated Ut
Success

In Malaysia, 558 are managed using a utility model, The
operatar is WK, engaged through a negotiated contract.
The viater regulater, SPAN *, sets sewerage charges for
all water customers receiving sewerage or 555 services
The monthly tariff is a planned, phased tariff starting at
US$2 per household and then phased to full cost
recovery of USS4 houschold aver a decade. On-site, S35
technologies are installed by \eglste\eJ R
suppliers and transferred to WK for O&I

Lessons learned:
Phased tariff.

In mest develaping countrics, sewerage custarers
typically pay  sewerage tariff but are nat initiall

charged the full cast of sewerage OSM (Waterald,2013).
In the interest of public health and the environment the
government provides subsidies untilincomes rise
sufficiently,

Utility model to address tachnology and OZM.
Malaysia experienced challenges with 555 O&M, similar
to Indonesia and India. The utility model with WK as the
‘operator, was In part to address technology and D&M

y managed central database,
Smce the main issue was poor technolody perfarmance
mainly due to O&M, the Malaysian government
implemented a centralised, transparent database.

Utility benefi

The utility model for managing O&M offered ecanomies
of scale for equipment, human resouces, training, and
customer service; bringing costs down while providing
better service.
rain

registration

rvices.
Standardised services and technalogy lower the risk of
failure. The utilty established a training centre for
operators.

The need for mo 3.
ORM for 555 is periadic and to lower cost, regular
visitation schedule provided regular ORN

Technalagy fitted with sensars pravide anather layer of
O&M management.
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Japan - Technology and O&M Standardisation Limits Technology Failure

Japan takes the appraach that standardising

technolagy and the O&M recuirements limits

technology failure. The individual and 555 ~

technology mandated nationwide is the

Johkasou, a madular unit that uses media,

fine bubble aeration, and disinfection to =
meet Japan's strict discharge standards \ \@/ 7

without a drain field.

Bl-annual inspections are carried out by
trained aperators which guarantees
performance. The 1983 Johkasou Law
defines design, manufactuting, installation,
maintenance and desludging; as well as Johkasou
registration of Johkasau installers, system

et N
Johkasou desludging vendars.

The appraach has valuable lessons learned for Indonesia that include:

« The regulatory and address all aspects of d
installation, sludge disposal - and is tied to enforced building codes

 Guanantees effluant quality from a unit vithout a drain field

* Technalogy and O&M are more expensive than traditional ABRs; requires a continuous
povier supply

Lessons learned from O&M standardisation:

+ O&M is standardised and required for all systems which reduces performance risk

+ Private sector Q&N contractors to maintain the systems are paid by the owner

+ & simple institutional structure supported by trained human rescurces, regulations and
an enforcement regime warks
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