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Analysis of Standards and Definition of
Performance Requirements for the Liquid Waste Sector in Tunisia

Executive Summary

The objective of this study is to provide ONAS with the regulatory means to manage and
supervise efficiently the private companies that will replace ONAS as provider of liquid waste
services.

The terms of reference have defined three tasks: revise Tunisian liquid waste standards, define
performance requirements, and elaborate the basic structure of a data management system,

The study discusses the difficulty of complying with standards that are not always adapted to
conditions in Tunisia. In somc areas, potable water quality is inferior to effluent chlorine and
sulfate standards. The standards for other parameters, such as phosphate levels, are quite
rigorous and complete compliance would require installing a costly system. At the same time,
diluting effluent in order to attain compliance is not explicitly prohibited.

Since none of the ONAS treatment plants has the equipment required to ensure complete
compliance with the standards, contracting private firms to provide operations and maintenance
services will require clear definition of effluent quality levels in the contract. These levels may
have to be modified to suit different types of equipment.

In the short run, the study recommends formulating effluent and operation requirements for each
existing treatment plant according to that plant’s particularities. These requirements should then
be stated in an agreement between ONAS and the ANPE. It is unrealistic and financially
untenable to envision modifying treatment plants to comply completely with all of the existing
standards.

In the long run, the study recommends revising the standards structure to eliminate
insurmountable constraints. This revision would only affect ONAS treatment plants if a new
standard specific to liquid waste treatment is specified.

The study proposes a detailed two-part program. The first part formulates the effluent
requirements applicable to both treatment plants and network overflow structures. The second
formulates operations requirements applicable to both treatment plants and overflow structures
and is supplemented by a monitoring program.

The study examines in detail monitoring of contractors and lists the principal duties that the
Performance Monitoring Unit (PMU) will undertake once it is set up.

The study advises how to prepare the activity monitoring notebook that is a part of each contract
with a private firm and also describes the contents of this notebook.

The study concludes with a description of a computerized data management system and includes
a detailed list of the duties it must perform.
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1 Introduction

1.1  Objectives

The Government of Tunisia demonstrates increasing commitment to greater private sector
participation in the delivery of urban environmental services. The National Sanitation Agency
(ONAS'"), the main operator in the liquid waste sector, currently entrusts the execution of
most studics as well as the construction of new facilities to the private sector. ONAS is now
interested in expanding the participation of the private sector to include project operation and
financing.

The objective of this study is to provide the Performance Monitoring Unit of ONAS with the
regulatory means to manage and supervise the private enterprises which will provide liquid
waste services in Tunisia. Furthermore, this study will inform the development of a national
strategy for private sector participation in environmental services

This study was financed under the Private Participation in Environmental Services (PPES)
program, 2 joint effort of the Government of Tunisia and USAID (PACT reference: 3.B.1D).

1.2 Terms of Reference

The terms of reference for the study describe three tasks: review of liquid waste standards,
definition of performance requirements, and elaboration of the basic stiucture of
performance monitoring system.

The review of liquid waste standards includes an assessment of all existing regulations
produced and/or enforced by Tunisian governmental entities: ONAS, the Ministry of
Environment and Regional Planning, the National Environmental Protection Agency, the
Ministry of Agriculture, the Ministry of Public Health, and the Naticnal Institute of
Standards and Patent Rights (INNORPI®). This assessment will involve the identification of
constraints related to these standards and ONAS’ difficulties in complying with them, as well
as constraints on prospcctive private enterprises that will be involved in water pollution
control.

This first task also includes proposals for general recommendations to resolve potential
conflicts between existing standards and the goal of incrzasing private sector participation in
water pollution control. These recommendations should allow the application of national
standards so as to take into account Tunisia’s physical characteristics as well as existing
liquid waste infrastructure. Recommendations for performance indicators that will allow
ONAS to evaluate the services of the private enterprises will complete this activity.

! Office National de !'Assainissement.

2 Institut National de la Normalisation et de la Propriété Industrielle.



STANDARDS AND PERFORMANCE REQUIREMENTS: LIQUID WASTE page 2

The definition of performance requirements will enable ONAS to specify the quality and
volume of work which can be zxpected of private enterprises, and to prepare maintenance
requirements for the sanitation and related equipment entrusted to private enterprise. These
recommended requirements will then be applied to pilot projects and, based on the lessons
learned, be adapted to other projects.

The objective of the third task is o enable ONAS to monitor the performance of the private
enterprises involved in liquid waste service delivery. The main components of a
“Performance Monitoring Notebook™ will be identified. This management tool will allow
verification of compliance with effluent and operation requirements, as well as quality control
of infrastructure and equipment maintenance services.

2 Analysis of Tunisian Effluent Standards
2.1 Overview of Standards in Tunisia

INNORPI is the official publisher of Tunisian standards. It keeps an updated rerord of all
standards, be they official, recorded, or in process. The most recent register available is the
“1993 Catalogue,” which evaluated the standards development on December 31, 1992,
Official standards are those that have been published in the Official Journal of the Republic
of Tunisia (JORT) and whose application is mandatory. Recorded standards, which are not
published in the JORT and are not mandatory, serve as technical guidelines. The Catalogue
also indicates the progress of standards in preparation.

One hundred twenty-two Technical Committees (TCs) have been created to prepare standards
in as many different areas. As of December 31, 1992, 98 TCs had contributed standards :o
the INNORPI Catalogue. Among these, the following are related to the field of water
poliution control (neither water pollution control nor liquid waste is specifically mentioned by
the committees):

e TC09 WATER QUALITY (guides to sampling, measurement and/or determination of
several physical and chemical parameters, bathing waters and swimming pool
water, terminology).

* TC 16 FOOD MICROBIOLOGY (includes general guidelines for counting total and
faecal coliforms, streptococcus, etc.)

* TC 106 ENVIRONMENTAL PROTECTION (standards for effluents of negligible
harmfulness [EP], effluent disposal in aquatic environments [HOM], agricultural
use of trcated wastewater [HOM]).

* TC 110 QUALITY ASSURANCE (terminology, statistical interpretation, sampling rules,
quality management, etc., laboratories,* maintenance**)

* see NT (Tunisian Norm) 110 - [46, 47, 48, 49 (1988)] and [110, 111, 112 (1990)]
** see NT 110 - [79 (1990)] and 81, 90 (1992)]
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The corresponding pages of the 1993 Catalogue listing the above-mentioned standards are
reproduced in Annex A.

2.2 Current Standards for Effluent Disposal in Aquatic Environments

The two official standards of the technical committee No. 106 entitled “ENVIRONMENTAL
PROTECTION” deal directly with the area of liquid waste.

Standard No. NT 106.002 (1989), “EFFLUENT DISPOSAL IN AQUATIC
ENVIRONMENTS,” defines disposal conditions for treated and untreated effluents in aquatic
environments requiring approval. The standard also defines the conditions for connecting to
the public sewerage system and disposing of effluents. In addition to standards for the
analysis of various applicable parameters, NT 106.002 specifies the allowable characteristics
of discharges in marine environments, aquatic environments, and public waterways.

The standard pertains to the usual physicochemical parameters that characierize wastewater
(temperature, pH, COD, BOD;, SS, and nitrogen and phosphorus compounds),
bacteriological contamination parameters, several metals, pesticides, and some more complex
chemical compounds (ABS, hydrocarbons, PCB/PCT, pesticides, and phenols).

The standard fixes the mg/l concentration that the effluent must not exceed for everything
except temperature, pH, and bacteriological contamination parameters.

Standard No. NT 106.003 (1989), *AGRICULTURAL USE OF TREATED
WASTEWATER — PHYSICOCHEMICAL AND BIOLOGICAL SPECIFICATIONS,"
completes decree No. 89-1047 of July 28, 1989, which establishes the conditions for
agricultural use of treated wastewater. It indicates the maximum concentrations as well as the
methods of determination for 22 physicochemical and biological parameters. The notice
“except for a special waiver” applies to the COD, BOD;, and SS.

These two standards are reproduced in Annex B.

2.3 Agencies Involved in the Monitoring of Effluent Standards

Tunisia has created a large arsenal of legislative tools aimed at strict management of water
and effluent quality by a number of agencies. In some cases, there is overlap between the

jurisdictions of the different regulatory bodies. The relevant entities, by type of environment,
are as follows:
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MARINE ENVIRONMENT

Ministries Directorates and Fields of Intervention Means
Agencics
Housing and Services | DSAM Water Resources Prosecution
Management
Environment and Envir~ al
Regional Planning Proi . ud

National Environmental
Protection Agency
(ANPE)

Management of Effluent
Standards

Law enforcement -
prosecution

fisherics

Public Health Hygiene and Management of bacteria Hygicne laboratories
Environmental levels in bathing arcas
Protection Board

Agriculture Fishing Board Protection of shores and

INSTOP

Water quality related to
fishing

Studies and research

Interior - Local
Governments

Municipalities

Physical management of
bathing areas

Enforcement of laws
and regulations

Governorates

Management of water
quality of bathing areas
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AQUATIC ENVIRONMENT (public waters, oueds, aquifers, reservoirs, etc.)

Ministries

Directorates and
Agencies

Fields of Intervention

Means

Housing and Services

DHU

DPH, Water works
management

Studies and construction

Environment and
Regional Planning

Environmental
Protection Board

Planning

ANPE Management of effluent Monitoring, law
standards enforcement,
prosecution
ONAS Application of effluent Studies, construction,
standards monitoring
Public Health Hygiene and Management of bacteria Hygiene laboratories
Environmental levels in beverages
Protection Board
Agriculture EGTH Directorate Water management, Studies and construction

DRE

Water management,
Planning

Studies and research,
regulating protected
areas

Interior - Local
Government

Municipalities

Physical management of
bathing areas

Enforcement of laws
and regulations

Governorates

Management of drinking
water quality

The above tables show the complexity and multiplicity of the various agencies intervening in
the area of environmental protection.

The recently created National Environmental Protection Agency (ANPE) may gradually

replace the agencies in the area of quality management. With its currently limited resources,

it mainly records actions carried out by the various authorities that have traditionally
managed, regulated, or used the resources of the various sectors. ANPE, however, plays a
more active role when it comes to industrial polluters.

The fact that ANPE’s and MEAT s supervisory resources are spread out means that it will
take a few more years for them to plan and carry out the consolidation of all the supervisory
and management resources available in the various agencies.
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The activities of the various Ministries and Agencies are briefly described below.

Ministry of Housing and Services

In marine environments, the Ministry executes or supervises the execution of such projects as
commercial ports and coastline protection against erosion. It also intervenes in the delineation
of the public marine dcmain.

Ministry of Environment and Regional Planning

The Ministry of Environment and Regional Planning is responsible for all aspects of marine
conservation. While the ministry acquires some monitoring tools from Mediterranean Sea
protectior programs, it develops others through its Environmental Protection and Regional
Planning boards.

The National Environmental Protection Agency, which answers to the Ministry, is
responsible for the management and enforcement of effluent standards through punitive
measures and incentives such as the pollution control fund (FODEP).

Ministry of Public Health

The Hygiene and Environmental Protection Board monitors the bacteria levels of bathing
areas. It regularly conducts analyses in the Ministry’s central and regional laboratories and
sends the results to the national or regional authorities which determine when to issue
warnings on unsafe conditions.

Ministry of Agriculture

Historically, sanitation in Tunisian cities has been the responsibility of the Ministry of
Agriculture, which provided support to local governments. Since the creation of ONAS, the
Ministry and its agencies have focused primarily on the marine environment. Thus, the
fisheries directorate (INSTOP) manages fishing resources and installs facilities to encourage
the development of the fishing industry. INSTOP also conducts studies in order to delineate
and protect fishing resources. As such, it often measures the effects of pollution in lakes and
along the coastline (Guli’ of Tunis, Gulf of Gabés, Bougrara Sea, Tunis Lake, Bizerte Lake,
and El Bibane Lake, Sfax coastline, etc.)

Ministry of the Interior

Through local government groups (municipalities, delegations, and governorates), the
Ministry of the Interior manages bathing areas. Furthermore, it enforces laws and regulations
at the request of ANPE or the Ministry of Public Health.

The various agencies which manage surface and ground waters are as follows:

Ministry of Housing and Services

The Ministry of Housing and Services acts mainly through the Urban Water Works Board
(DHU), which circumscribes and defines the Public Water Works Domain (DPH). DHU
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carries out flood protection studies, constructs related facilities, and participates in the
preparation of urban development plans to protect the Public Water Works Dornain.

Ministry of Environment and Regicnal Planning

The Ministry of Environment and Regional Planning is responsible for the overall policy of
aquatic environmental protection through:

* the Environmental Protection Board:
® ANPE, which manages effluent standards and enforces laws and regulations; and
* ONAS, which designs, builds, and operates wastewater facilities.

Ministry of Public Health

The Hygiene and Environmental Protection Board monitors the bacterial content of
beverages. It conducts analyses in its laboratories and sends them to the regional and national
authorities. In addition, the Board carries out bacteriological and parasitological analyses in
order to monitor the re-use of treated wastewater.

Ministry of Agriculture

The Ministry of Agriculture plays a fundamental role in the management of water resources.
The Directorate of Major Water Works (EGTH) manages surface water resources and plans
for their utilization (construction of dams, aquifer recharge). EGTH is responsible for the
allocation of resources to the various users (domestic, industrial, agricultural, and tourist).

The Directorate of Water Resources (DRE) manages ground water resources. It monitors
surface and ground water resources through a widespread network of rain recording gauges,
flow gauging stations, and piezometers. It maintains a large hydrological and hydrogeological
data bank. DRE creates and updates a list of pollution factors which threaten surface and
ground water resources.

Ministry of the Interior

At the request of the Ministry of Public Health or other agencies, the Ministry of the Interior
enforces the laws and regulations regarding the protection of public water works.

2.4  Constraints
2.4.1 General

The current standards do not take into account certain conditions specific to Tunisia. For
example, in some regions, potal:ie water does not meet the chloride and sulfate standards.
This means that the quality of the water that users discharge into the environment must be
higher than that of the water retrieved from wells or provided by the piped water system. In
this case, full compliance with the standards presents a serious handicap to any form of
development. If the governmental agencies responsible for standards compliance want to
allow urban growth, they will have to interpret the standards loosely, which may subject
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them to undue criticism (lack of rigidity or flexibility, overzealousness or favoritism,
depending on the source).

The standards were formulated on the basis of lengthy bibliographical research in an effort to
attain idealistic objectives. For certain parameters, full compliance with the standards would
require the installation of sophisticated treatment plants that would be very costly to build
and operate. To cite one example, the standards limit phosphorus concentrations to 0.1 mg/Il
for disposal in marine environments and 0.05 mg/l in the public water works domain;
however, the attainment of such low concentrations requires more than the simple addition of
chemicals, which is the conventional approach to attain concenirations between 1.0 and 0.5
mg/l.

In the case of the physicochemical parai.eters which characterize wastewaters (COD, BOD;,
SS, and nitrogen and phosphorus compounds), the standards contain a weakness that must be
pointed out. Since they are defined only in terms of concentration, they might suggest to an
individual or an organization that is having difficulties complying with them to dilute the
wastewaters. The standards do not explicitly prohibit this activity.

2.4.2 Constraints on ONAS Infra<tructure

Presently, ONAS’ water pollution control infrastructure is designed to provide primary
treatment (removal of gross solids) as well as secondary biological treatment.

Some treatment plants are able to provide biological denitrification and phosphate removal
under certain conditions. However, they are not equipped for chemical feeding which allows
a much better control of efficizncy.

A few waste treatment lagoons, or the stations whose effluent goes through a polishing pond,
allow for a significant decrease of bacteriological content, but such is not the case for the
majority of the existing treatment plants.

When it comes to metals and cther more complex chemical compounds, ONAS policy, in
concert with ANPE, is to regulate the upstream connection of industrial wastewaters to its
sewer networks. This preventive approach is very safe and attests to sound management since
the biological processes applied in the treatment plants are not designed to remove these
substances.

With respect to standards compliance, ONAS treatment plants fall into three main groups:

e those that provide a secondary biological treatment and are capable of ensuring reduction
of BOD; and SS;

e those that also provide biological denitrification and/or phosphate rcmoval and can
.nerefore reduce the concentration of nitrogen and/or phosphorous compounds;

e those that include lagoons or polishine ponds and can reduce bacteriological parameters.
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It is crucial to take into account the specific equipment found in a given treatment plant when
considering the expected quality of its effluent. ONAS treatment plants can be effective
against certain but not all the parameters mentioned in the present standards.

2.4.3 Constraints on Private Firms

In order to interest private enterprises in operating treatment plants in Tunisia, a formula
must be found which reconciles objectives of the standards with the treatment capacities of
the existing treatment plants. To demand that an enterprise operating a treatment plant
guarantee full compliance with all the parameters of the existing standards would constitute
an almost insurmountable obstacle to the involvement of private enterprises in operations and
maintenance activities.

3 Prospects for Further Development of Standards

3.1  Assumptions

In order to fully appreciate Tunisia’s heritage in the area of water pollution control, we need
to review current standards structure. Their rigidity and the exhaustive list of parameters
make their enforcement very difficult and costly.

Any revision of standards structure must include a wider range of effluent quality which
accounts for the specific conditions of the receiving environment and the intended uses of the
effluents. The parameters of the effluents could therefore be specified in terms of their final
destination. '

In the case of a future treatment plaat, it is important to identify possible disposal sites for
the effluent, as well as the potential uses of treated wastewaters. It is at this leve! that
standards need to be more flexible, or rather, need to be broadened while taking into account
a more extended definition of possible receivirg environments. Thus, it could prove more
economical to locate a treatment plant, or at least its discharge point, farther from a
particularly sensitive area. The more distant, less fragile receiving environment ‘vould allow
the projected treatment plant to be less efficient and rhus less costly to build and operate. The
same argument cz2n be applied to potential wastewater reuse.

In those cases in which the standards for certain parameters have been relaxed, it is essential
to verify that they do not exceed the recuperative or assimilative capacity of the receiving
environment.

The notion of total organic load (expressed in kilograms per day: kg/d) needs to be
introduced for parameters such as COD, BODj, and SS. This makes it possible to quantify
the effluent and thereby prioritize interventions aimed at preserving the environment. This
notion also prevents attempts to dilute effiuent.
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It would therefore be possible to define concentraiion as well as specific pollution load
standards, for each treatment plant.

The notion of operation 1equirements is central to the successful introduction of private
operation of treatment plants. The requirements make it possible to ensure that all
wastewaters conveyed to the station go through the complete treatment chain and are
discharged through the outfall or directed toward reuse, as required.

Requirements must also be set for the overflow facilities within the network. Efforts to
operate a treatment plant effectively must not be undermined by uncontrolled overflows
within the network.

It is appropriate to connect small industrial, agricultural, or commercial units to public
waterways leading to a treatment plant, provided that their effluents are compatible with
biological treatment and are not likely to damage public water pollution control facilities.
These effluents must receive a pre-ireatment limited to the bare minimum (for example:
neutralization, grit removal, lowering of peak flows, etc.) and their organic load must be
negligible with regard to the capacity of the treatment plant.

Currently, the NT 106.002 limits the concentrations of BOD, and SS discharges into ONAS’
collection system to 400 mg/l, which corresponds to the average concentration in Tunisian
wastewater. This leaves little room for industrial or commercial pollution that may be treated
by an existing or planned treatment piont. However, it is often very difficult and costly for
small factories or workshops to provide on-site secondary treatment; it may well be more
efficient for the ONAS to treat this effluent in its treatment plants.

The notion of total organic load could eventually inform the adopiion of a polluter-pays
principle for increasing user participation in capital expenditures and operation costs.
Moreover, the current wastewater fee already takes into account the large amount of
pollution produced by industrial users without directly measuring organic lcad that is
discharged into the sewer network.

3.2 Proposals for Relaxation of Standards

The effluent standards which were designed to provide absolute protection of the receiving
environment did not take into account the capacity of these environments to assimilate
pollution without a negative or discernable impact. The only exemptions in the standards
pertain to nitrogen and phosphorus concentrations when restrictive use is allowed.

In fact, numerous uses that do not require sophisticated treatment can be considered. Thus,
primary treatment effluents may be used for the recharge of deep aquifers or for irrigation
for the purposes of forestation.

While aquifers dry up, salt water areas encroach, and forests continue to be in short supply,
wastewaters are often discharged into the sea.
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There is a poor fit between ONAS, which delivers treated wastewater that almost but not
quite complies with the standards, and the Ministry of Agriculture, which is not organized to
accept all the treated wastewater.

The views of the Ministry of Public Health and of the farmers oddly complicate the situation;
the former imposes crop restrictions that the latter are reluctant to obey.

ONAS’ constraints should be alleviated by investing less in treatment and more in
infrastructure for disposal toward potential reuse sites, and by integrating an intzrmediate
cycle between treated or untreated wastewater and agricultural use. Any action to make the
use of treated wastewater comparable to that of dam or aquifer water could eliminate
apprehension or psychological impediments to reuse.

The important directions that seem to emerge from an analysis of the overall situation of
treatment and reuse are the following:

* prior to the installation of any new treatment plant, a detailed study on the potential for
recharge and reuse in the areas of agricultural and forest cultivation should be considered;

* the level of treatment should be optimized, since treatment expenditures could be used to
build the facilities conveying effluents to the reuse sites:

® such an endeavor must be undertaken as much through the iniervention of the Ministry of
Agriculture as through the relaxation of present standards;

* ANPE, through its impact studies, should be able to adjust treatment levels as a function
of the discharge site and the potential for reuse; and

* the outcome of the impact study must serve as a planning and implementation tool not
only for ONAS, but also for the Ministry of Agriculture (EGTH or DRE).

It is thus possible to define different stages of wastewater treatment in relation to treated
effluent quality. These stages are as follows:

Stage 0  » Homogenizcd effluents after the removal of oil, large and easily settleable
solids

Stage 1 » Primary treatment effluents

Stage 2a »  Secondary treatment effluents (wituuut denitrification)
Stage 2b »  Secondary treatment effluents (with denitrification)
Stage 3 » Tertiary lagoon effluents

Stage 4 » Advanced disinfection effluents
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Uses corresponding to these different stages could be the following:

TREATMENT STAGE USES

Stage 0 Infiltration, land disposal, furestation

Stage 1 Infiltration, land disposal, forestation

Stage 2a Forages, cotton, cereals, arboriculture, aquifer recharge
Stage 2b Marine discharge, aquifer recharge

Stage 3 Recreational fields, non-restrictive agricultural use
Stage 4 Recreational fields, non-restrictive agricuitural use

3.3  Implications for ONAS Infrastructure

Four scenarios can be considered regarding the implications of the standards for ONAS
infrastructure.

One of them consists of upgrading the treatment plants (by adding denitrification, phosphate
removal, disinfection, filtration, etc.) to guarantee constant compliance with all parameters of
the standards. This scenario is obviously unrealistic and financially infeasible.

A second approach consists of determining effluent and operation requirements for each
existing treatment plant, taking into account overall plant capacity, and submitting these
requirements to ANPE for a sanitation agreement between ONAS and ANPE, as provided for
in Article 6* of the law creating the latter.

This approach is advisable for pilot projects that bring private enterprises into the field of
water pollution control.

A third scenario consists of modifying the structure of the current standards on discharges in
the water environment by broadening the range of the quality of treated effluents in relation
to the receiving environment and the intended uses. A 2-3 year period seems realistic to
define and set up a new effluent standards structure. Nevertheless, resistance to such
modification could be strong.

The fourth scenario is in fact a variation of the third, but it appears less likely to provoke
strong resistance. It consists of creating a technical committee to establish standards specific
to ONAS’ treatment plants. The standards would be designed on the basis of the range
mentioned in the third scenario.

3 “Within the context of its environmental protection actions, the Agency may sign agreements with agencies or
enterprises to establish a program of elimination of polluting discharges.”
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4 Effluent and Operation Requirements

4.1 Objectives

Effluent requirements applicable to a treatment plant should be restricted to those parameters
that the station manager can control directly. These parameters are generally limited. For
secondary biological treatment, they are mainly BOD; and SS. Under certain conditions,
biological denitrification and/or phosphate removal are also feasible.

However, it is advisable to require the operator to provide sufficient data to allow monitoring
of the general situation and evaluation of the quality of the operation. These operating
requirements must be clearly defined. One simple procedure entails the formulation of some
general operating instructions in addition to the obligation to implement an operation
monitoring program. This program will be clear and sufficiently detailed so that compliance
with the effluent requirements, the quality of the operation as well as the general condition of
the treatment plant can be evaluated at the same time. Proper use of the operating
requirements will ensure that all wastewater collected in the network is treated at the station.

4.2  Effluent Requirement(s
4.2.1 Treatment Plants

Effluent requirements should state the general characteristics applicable to all stations of the
same type, as well as those characteristics unique to individual stations. These requirements
should also take into account the wide range of yearly seasonal variations that can affect a
treatment plant.

All stations are required to follow general requirements as to the average year-round
concentration and efficiency; this is also true for shorter periods (quarter, month, or week)
depending on the station category. The categories depend on the hydraulic capacity of the
treatment plants or on the population equivalent. Annex C contains proposed categories for
Tunisian treatment plants.

For each ~f these periods (annual, quarter, month, or week), the requirements are defined in
terms of average concentration (mg/l), efficiency (percentage), and load (kg/d).

The average concentration (mg/1) is used to determine the optimal efficiency of the treatment
plant in case of an influent organic overload. This concentration may be exceeded provided
the specified efficiency is reached. Thus the efficiency is considered an optimum
performance for the treatment type and period in question.

Concentration and efficiency are determined for all plants according to the type of treatment.
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An average load in kg/d of effluent is assigned to each treatment plant, depending on its
specific characteristics (design flow, organic loading, or characteristics used for requirements
calculations). Such a load constitutes a limit to the size of the facility (pollution load treated).
It quickly becomes difficult to find the required effluent load when the influent load increases
significantly. It must then be decided to modify the treatment plant, to increase the treatment
level, to modify the final destination of the treated effluent, or to increase the effluent
pollution load.

Annex C includes a method of calculating requirements for an activated sludge treatment
plant, as well as a proposed formulation of effluent requirements for a fictitious treatment
plant.

The combination of these three types of requirements (concentration, efficiency, and
allocated effluent load) covers most treatment plant situations and consequently forces
operators to maintain their stations within their design efficiency range.

4.2.2 Networks

The sewer networks and the treatment plants form an indivisible whole. A treatment plant
loses much of its usefulness if part of the wastewater is discharged upstream.

Effluent requirements must be formulated for sewer networks. In fact, this means that the
network should be operated in such a way as to limit wastewater overflows upstream from a
treatment plant to emergency situations or to significant rainstorms, in the case of combined
networks. It is equally dzsirable to have baffles at all potential overflow points to keep as
much floating matter as possible within the sewer networks.

More stringent requirements can also be specified for overflow works that were designed
specifically to limit overflows, such as those linked to storage reserveirs or those whose
pipes are designed to hold a predetermined volume of water during a rainstorm.

The terms used to formulate the requirements must be properly defined. The term
“emergency situation” applies only to unforeseeable situations lasting 48 hours or less.

Once all the potential overflow points are identified, basic data (their design or the design of
networks that includes them) must be obtained. The data will be used to determine whether
more severe requirements may be imposed on one structure or another.

An example of proposed effluent requirements for overflow works appears in Annex D. This
example covers three possible cases. The first one concerns a secondary pumping station
created to pump all the flow collected in the sewer network. The second is for a pumping
station in a combined sewer network. The third is a storage reservoir outlet designed to hold
excess water carried through a partially combined sewer network and for a rainfall likely to
occur three times a year. This example is deliberately limited because it is only intended to
present a concept.
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4.3  Operation Requirements
4.3.1 Treatment Plants

Since effluent requirements are limited to the parameters directly under the control of the
operator, operation requirements allow for control over additional aspects of running a
treatment plant. They also clearly indicate to the operator what data he should periodically
include in his performance reports.

Annex E contains proposed effluent and operation requirements for a treatment plant. It is
important 10 note that this formulation refers to effluent requirements presented in Annex C.
It also proposes a “Monitoring Program for an Activated Sludge Treatment Plant.”

A “Maintenance Program™ must also be defined to ensure that the facilities will last.
However, a detailed description of such a program is beyond the scope of this study.

These two programs will facilitate the simultaneous evaluation of compliance with effluent
requirements, quality of operation, as weli as the overall condition of the treatment plant
(percent of design flow and of loads actually treated by the station, conditions of
infrastructure and equipment, etc.).

To simplify the presentation of this report, the details of a proposed “Monitoring Program of
an Activated Sludge Treatment Plant™ are included in Annex E. This program is relatively
elaborate because it covers the monitoring of a wide range of equipment not necessarily
found in any one treatment plant. Non-applicable sections can be removed from the general
program to formulate a monitoring program specific to each treatment plant.

The program is structured according to treatment plant categories defined in Annex C. For
the larger treatment plants, a higher frequency of measurements and analysis of the various
parameters is required. This approach matches the requirements calculation method also
proposed in Annex C where the periods of requirements verification, other than the annual
period, decrease with increasing treatment plant categories. Therefore, Categories 1 and 2
treatment plants are subject to quarterly requirements; Categories 3 and 4 are subject to
monthly requirements; and the large category stations are subject to weekly requirements.

4.3.2 Networks

Sewer network operating requirements must allow for more than monitoring the overflow
works. They must also indicate to the operator what his responsibilities are to all clients
connected to the system, and must therefore inci:de performance indicators for the operation
of the sewer network.

Annex F proposes effluent and operation requirements applicable to a sewer network, as well
as guidelines for the preparation of a “Network Maintenance Monitoring Program” and for
the formulation of performance indices for sewer network operation. It also proposes an
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“Overflow Structures Monitoring Program” pertaining to effluent requirements of overflow
structures presented in Annex D.

A “Maintenance Program for Sewer Network Operation Tools” might be required for some
types of private sector intervention in network operations and maintenance. However, the
preparation of such a program is beyond the scope of this study.

4.3.3 General Remarks

The approach suggested here is inspired by European and North American experiences in the
field of liquid waste. Numerous variations exist from one country to the other and even
within a single country. In the United States, considerable differences can be found from one
state to another, and in Canada, from one province to another. Regional particularities can
also be found in European countries.

Existing administrative structures strongly influence liquid waste management and
performance monitoring methods. However, technical analysis o wastewater infrastructure is
based on the same fundamental parameters used to design the infrastructure and it must allow
for the evaluation of effluent quality and quantity (concentration, efficiency, load).

Effluent and operation requirements proposed in this study take into account the specific
conditions encountered in Tunisia at the time of the mission.

5 Management of Contractors
5.1  Performance Monitoring Unit

A specially trained team will oversee subcontractors. A Performance Monitoring Unit (PMU)

is made up of technical personnel qualified in the design and operation of liquid waste

facilities (sewer networks and treatment plants). This team will:

* prepare monitoring programs specific to each facility (treatment plant and network) and
ensure that they are adopted by the privare contractor;

® receive monthly reports from the operators;

® compile and analyze;

* verify compliance with the standards and requirements and take necessary actions in the
case of non-compliance;

® recommend required corrective work for the liquid waste facilities;

* prepare an annual performance evaluation report for the liquid waste facilities, including:
» compilation of results;
» analysis of results relative to the private company’s mandate:
» verification of the performance of liquid waste facilities with respect to standards and

requirements;
» production of operation cost statistics;
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» analysis of the private company’s general performance: and
» recommendations on the private company’s mandate; and

* provide scientific data for the design of new liquid waste projects, i.e., convey to
designers the positive and negative lessons learned.

5.2 Activity Monitoring Notebook

In order to fulfill its mandate, the PMU should have a document containing all of the data
relative to each treatment plant and sewer network for which operations and maintenance are
contracted out to a private firm. This “activity monitoring book” must include:
® a detailed description of the liquid waste facilities in the contract, including:
» a list of targeted environmental benefits:
» adetailed list of treatment plants and network installations with a location map; and
> a summary of design criteria for the treatment plant, pumping station, control works,
etc.;

* a complete list of effluent and operation requirements applicable to these facilities:

* adescription of monitoring and preventive maintenance programs for the treatment plant
and sewer network;

© a list of personnel including their required training and a description of each position’s
tasks and responsibilities;

* adescription of the content of the private company’s annual report;

* an updated list of industries connected to the sewer network: and

* the final disposal site of treated effluent and sludge from the treatment plant.

This activity monitoring book, which is the main document used by the PMU and the private
company to evaluate a given facility, should be continuously updated.

5.3  Data Maragement System

To fulfill its mandate, the PMU must rely on an efficient data management system. The

computerized processing of data from all the facilities (treatment plants and networks) is

essential to provide a global picture of liquid waste operations and of the performance of
private firms.

The computerized system must take into account the structure of existing data systems, where
they exist. It should be implemented in concert with the various ministries and agencies
concerned with water pollution control in order to integrate their needs as much as possible
into the new system.
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The computerized data management system has three main functions: facilities inventory,
data compilation and processing, and intervention planning and monitoring. It should include:

* an inventory of liquid waste facilities which makes it possible to locate and characterize
the installations — this data must be constantly updated;

° identification of companies responsible for the operation of each facilities, including a list
of key contact people;

® a follow-up of the PMU interventions (letters, notices, etc.);
e a summary of the main design criteria for each treatment plant;
® a description of effluent and operation requirements of each liquid waste facility;

® data collection through the monitoring programs to verify the requirements. Data can also
be gathered on quantity and final destination of treated effluents and sludge frem the
treatment plant. It is useful to set up some form of data validation to detect errors and
facilitate the work of the officers (e.g., BOD;/COD ratio, influent load vs. design load,
etc.). The feasibility of electronic data transfer at the source in order to decrease input
efforis must be verified;

® the capacity to carry out certain calculations (e.g., loads, averages, etc.);

® monitoring {orms specific to each project;

® control reports;

¢ monthly monitoring forms;

e compilation of monthly and yearly data and compliance with the requirements;

* inventory reports relating to project characteristics (e.g., list of installations, regrouping
according to certain design criteria, etc.);

° reports on intervertions, planned or completed; and
e management and/or statistical reports.

6 Conclusions

In the short run, it is necessary to formulate effluent and operation requirements and design
an operation monitoring program for the upcoming pilot projects in contracting out liquid
waste services. These requirements will be the subject of a sanitation agreement between
ONAS, the owner of the facility, and the ANPE, which is in charge of effluent standards
enforcement. The requirements and the program must be included in the contract between
ONAS and the private enterprises selected for the pilot projects.

With respect to the relaxation of standards, it is preferable to wait for the results of the pilot
projects (after a full year of operation) before deciding between the third and the fourth
scenarios described in Section 3.3. The actual experience should allow an even better
adaptation of the selected option and contribute to reducing the resistance to change.
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Effluent and operation requirements for a treatment plant and a sewer network, effluent
requirements for overflow structures, monitoring programs for activated sludge treatment
plants, network maintenance, and overflow structure maintenance, as well as the tool
maintenance program for sewer network operations, work together to ensure longer lasting
and better performing cquipment. The goal of using a variety of terms is to underline
particular aspects of performance monitoring.

In order for ONAS to adequately oversee the performance of private enterprises involved in

water pollution control, the following tasks, among others, must be carried out more

precisely:

* the preparation of standardized forms for data collection (treatment plants: procedure and
maintenance; networks: maintenance and overflow structures); and

* the precise description of the method of evaluating treatment plant procedures (calculation
¢ - loads, efficiencies, and concentrations, assessment of compliance with the
requirements, etc.)

These two tasks are essential. The former will facilitate the implementation of a
computerized system of data management, while the latter will avoid unnecessary disputes
with private operators who might be tempted to contest their evaluation results.

These two tasks are obviously not the only ones. Section S of this report describes many
others. Although the list is long, ONAS already possesses several tools which it will be able
to adapt to its program for greater private sector participation in liquid waste services.

Finally, it is worth noting that the standards, requirements, and monitoring programs
proposed in this report are strongly influenced by the North American experience, in
particular that of Quebec. Although the authors have made an effort to adapt the lessons of
that experience to the Tunisian context, further adaptation may result in increasingly
appropriate conclusions.
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INNORPI Catulogue 1993
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Microbiologie alimentaire
Food microbiology

CT 16

NT 16.08(1983)
3

EAUX - ECRANTILLONNAGE EN VUE DU conTrng
BACTERIOLCSIQUE

NT 16.00(1983)
EP

VIANDES ET PRODUITS A BASE DF W1AKDE -
EXAMEN MICROEIOLCSIQUE - PREMIERE PARTIC:

ECHANTILLON POLR ESSA] - SUSPENSION MERE ET
DILUTIOuS

NT 16.10(1988) 14t IS0 4832-1978

HICROBIOLOGIE - DIRECTIVES GENERAL®S POUR
LE DENOMBRIMENT Dt COLIFCRMES

COMPTAGE DES COLONIES OBTENUZS A 30 DEGRES C

NT 16.11(1988) 14t 1s0 4831-1978
AD

MICROBIOLOGIE - DIRECTIVES BINERALES PCLR
LE DENOMBREMENT DES COLIFORKIE

LS = TECKNIGLE DU
KOMERE LE PLUS PROBASLE AFRES IHCUEATION A 3D
DIGRES C

NT 16.12(1988) Iqt IS0 7251-1984
A

HICROBIOLOGIE - DIRECTIVES GERIRALES PoUR
LE DENOMBREMENT D'ESCHERICHIA cOL) PRESUMES -
TECHNIQUE DU KOMZRE L PLUS PROSASLE

NT 16.13(1991) 1d¢ IS0 6888-1983
A

MICROBIOLOGIE - DIRECTIVES GEKERALES FouR
LE DINOMBREMENT 3£ STAPRYLOCOCCUS ALRELS -
HETHODE PAR COMPTASE DES coLenics

NT 16.14(1991) 4t IS0 4833-1978
AD

HICROBIOLOGIE - OIRECTIVES GENERALES PCUR
LE DEROMBREMENT DES MICRO-ORGANISHES - METHODE
PAR COMPTAGE DES COLONIES CBTENUES A 39 DEGRES
c

- METHISI PAR

NT 16.15(1991)  Idt

IS0 6579-1990
AD

MICROBIOLOGIE - DIRECTIVES GENERALES

CONCERMANT LES METHODES DE RECHERCHE DES
SALMONELLA

KT 16.16(1983)

EP MICRODIOLOSIE ALIMENTAIRE - OIRECTIVES

SENIRALES  POUR LE DINCKSREMENT DE

SLEverLs o1
MITSiSSURES

INNORPI Catalogue 1993

‘ATER - SAMPLING FOR BACTERIOLESICAL
ARALYS]S

KEAT AND MEAT PRODUCTS - MICROBIOLOGICAL

ANALYSIS - PART | & TEST SAMPLE - MOTHER
SUSPENSION AND DILUTIONS

HICROBIOLOGY - GENERAL GUIDANCE FOR

ENUMERATION OF COLIFORMS - COLONY COUNT
TECHNIQUE AT 30 DEGREES C

HICROBISL OGY - GENERAL GUIDANCE FOR THE
ENUMERATION OF COLIFORMS - MOST PROBABLE
HUMBER TECHNIQUE AT 30 DEGREES C

MICROBIOLOGY - GENERAL GUIDANCE FOR
ENUMERATION oOF

MOST PROBABLE HUMBER TECHNIQUE

PRESUMPTIVE ESCHERICHIA coLr -

MICROBIOLOGY - GENERAL GUIDANCE FOR

ERUMERATION OF STAPHYLOCOCCUS AUREUS - coLony
COUNT TECHNIQUE

MICROBIOLOGY - GENERAL GUIDANCE FOR

ENUMERATION OF MICRC-ORGANISMS - COLONY COUNT
TECHNIQUE AT 30 DEGREES C

MICROBIOLOGY - GENERAL GUIDANCE ON METHODS
FOR THE DETECTION oOF SALMONELLA

FOOD MICROB10LOGY - GENERAL GUIDANCE FOR
THE ENUMERATION OF YEASTS AND MOULDS
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NT 16.17(1983)

P MICPOEICLOCIE ALIPENTAIRE - DIRECTIVES FUZO MICROBIOLOGY - GENCRAL GUIDANCE FIR
CORERALES POUR LE CONDIMORENCRT DLS SFur-L Db TrE CRNUMIRATION OF MESCT=ILE SULTITZ-REDUTING
CLOSTRIZIUM SULFITC-RESUCTELRS MESGRn: EY CLLSIRIDIUY SPORES

NT 16.18(1991) Idt IS0 7937-1935

AD RICRESICLOGIE - DIRECTIVES GLRERALES FLL R 1. NOB10LOGY - GENLRAL GUIDANCE (2R
LE DENCHEAIBENT O CLOSTRIDIUM PIRFRIL.T0D - ELCHERATICH GF CLOSTRID] 4 PERFRINZENY -
METHDID PAR COMITAZD DES COLONIELD CC.OnY COUNT TECHNIQUE

NT 16.19(1983)

Ep MICRDBIOLOS1E ALIMZATAIRE - RECHTRCHE O. FGCS MICROBIOLOGY - DETECTICN OF
CLOSTRIDIUM BOTULINUM ET OF LA TOXIIE CLOSTRIDIUM BOTULINUM AND OF BCTU.ih
ECTULIQUE

KT 16.20(1983)

Ep MICRCOICLOGIE ALIMELTAIRE - DIRECTIVES F02D MICROBIOLOGY - GENERAL GUIDAKCE FOR
GLNERALES POUR LE DENOMSREMERT OE BACIiL.S THe ENUMERATICH OF BACILLUS CEREUS
CEREUS

NT 16.21(1983)
EP

EAUX - CIRZCTIVES GIMERALES POUR LE WATZR - GENERAL GUIDANCE FCR THE
DEHCHEREMENT DES COLIFORMES - TECHNIQLE 2U THUMERATION OF COLIFCRMS - MOST PROZAELE
NCMZRE LE PLUS PRCSAZLE APRES INCUBATICH A 25 KUM3IR TECHNIQUE AT 35 TO 37 DEGREES C

CEGRES € - 37 DEGREE C

NT 16.22(1984)

EP Faud - DEMCMEREMINT CES COLIFORMES TOTALX WATLR - ENUMERATION OF TOTAL AND FAZCAL
ET FECAUX - MITHODZ PAR FILTRATION SUK (CLIFCRMS - MIMBRANE FILTRATION TEC=4IQUE
MERBRANE

NT 16.23(1984)

EP EAUX - CIKOMBREMZNT DES STREPTOCOQUES WATER - ENUMERATION OF FAECAL
FECAUX - METHODE PAR FILTRATICN SUR MEKD"2r( STREPTOCOCCUS - MEMBRANE FILTRATICA TECHNIQUE
NT 16.24(1924) «
£p EALX - PIRECTIVES GIRIRALES FOUR LE Wi - GIRFRAL GUIDAKCE FOR THE
DENCMEREMINT DES STREPTOCOUES FECAUX EMUMERATION OF FAZCAL STREFICCOCCUS

NT 16.25(1984)
EP CONSERVES - KETHCOL DE PRELEVEMENT PRISTRVES - METHOD OF ASEPTIC SAMPLING FOR
ASEPTIQUE EN VUE DE L'ANALYSE MICROB!L+ UGidf  MICROBIOLOGICAL ANALYSIS

NT 16.26(1984)

EpP MICRUS!D! 0STE ALIMENTAIRE - CONSERVES nf NICKUBIOLOGY GF FOOD AKD FEEDING STUFFS -
ph 3UPIETIUR OU £5AL A 4,5 - CONTROLE CF PRLECRIVES WITH A pH VALUD GREATLR THAH OR
STAZILITE EQUAL TO 4,5 - DETERMINATION OF STABILITY

NT 16.27(1984)

L? MICROSICLOGIE ALIMENTAIRE - CONSERVES DI MIZitOB10LOGY OF FODD AND FEEDING STUFFS -
pH INFERTZUR A 4,5 - CONTROLE DE LA STS5LITE A PRESERVES WITH A pH VALUE LOWER THAN 4,5 -
32 PLGRES C DZVERMINATION OF STABILITY AT 32 DEGREES C
116 INNORDP'I Catulogue 1993
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NT 16.28(1984)
£pP MICROE
DECHY

RIZLCGIE ALIMINTANAE - PRODUITE
DRATLS = EXZAMEN KICIDEICLOGIL €
NT 16.29(1984)
EP MICROGICLOZIE ALIMIKTAIRD - ALIMINTS ©Oud
ANIMAUX - EXapin HITROSIC.031quE

NT 16.30(1985) Eqv 150/215 6461/1
AD QUALITE 2 L'E2 - RECZFIwE £1
DENOMEREMINT 328 £PQLES oF

L RERRI g

M
-
~

ARAEROSICS SULFITO-REDUCTILRS (ZLZSTRIPIA) -
PREMITRE p::!:: S MITHOIE FAT [hRiTmISTEeTHT
CARS UN MILlEu LIQUISE
NT 16.31(1985) £gv  1S0/DIS 6461/2
AD QUALITE DE L'EAY - RECHERTHE £7

DENCHEREMINT £ES SPORES Df MICRD-GRAANIIMIS
ANAEROBIES SULFITO-REDUCTEURS (CLOSTRIDIA) -
DEUKTEME FARTIE : METHOSE PAR Fii TRATIUN SLR
MEMERANE

NT 16.39(1988)
AD SPECIFICATIONS KICROEIOLOZIQUES -
INTERPRETATION LIS RESULTATS D'ANALYSE

NT 16.40(1988)
AD SPECIFICATIONS MICROBIOLOGIQUES - LAIT ET
PRODUITS LAITIERS

NT 16.44(1991) Idt IS0 7667-1983
AD MICROBIOLOGIE - PLAN HORMALISE POUR
MITHODES D'EXAMZN MICROE:0L0GIQUE

Les

NT 16.45(1991) Idt IS0 6887-1983
AD MICROBICLOSIC - DIRICTIVES

LA PREPARATION DIS DILUT;C!

L'EXAMEN MICROZ1DLO%IQUE

GERIRALIYS FiuR
NS BN VLt ot

NT 16.46(1991) Idt  1S0 7218-1985
AD MICRCZICOSIE - DIRECTIVES GIKIRALLS FOUR
LES EXAMENS MICROBIOLOG]QUES

NT 16.47(1991) Idt 1S0 7402-1965

AD MICROZIOLOGIE - DIRECTIVES GENIFALTS SLiR
LE DENDMSREMENT SANS REVIVIFCATION DFS
ENTEROBACTERIACEAL - TECr.IuU Dy u,.a-n 1{

cuLtanr ot
D)

Swal cAz

ZOLONIES

KICRCBIOLOGY OF FOCDSTUFFS - DEHYDRATED
PRODUCTS - MICROBIOLOGICAL ANALYSIS

FOOD MICROBIOLOGY - ALIMAL FEIEDING STUFFS
- MICROBICLOSICAL ANALYSIS

WATER QUALITY - DETECTION ARD [HUMERATICN

OF SULFITO-REDUCING ANAERDSIC MICRO-ORGAN]SH
SPORES (CLOSTRIDIA) - PART I : LIQUID MEQI'M
ENRICHMENT TECHNIQUE.

WATER QUALITY - DETECTION AND ENUMZRATION

OF SULFITO - RECUC!NG ANAEROSIC MICRO-ORGAN]SM
SPORES {CLOSTRIDIA) PART 2 : MEMBRANE
FILTRATION TZCH4IQUE

MICROBIOLCGICAL SPECIFICATIONS -
INTERPRETATION OF ANALYSIS RESULTS

MICROBIOLOGICAL SPECIFICATIONS - MiLK AND
MJLK PRODUCTS

MICROEIOLOGY -~ STANDARD LAYOUT FOR METHODS
07 MICROBIOLOSICAL EXAHINATION

MICROEIOLOGY - GENERAL GUIDANCE FOR JHE
PREPARATION OF DILUTIONS FOR MICROBJOLOGICAL
EXAMINATION

MICROBIOLOGY - GENERAL GUIDANCE FOR
MICROBIOLOGICAL EXAMINATIONS

MICROBIOLOCY - GEWERAL GUIDANCE FOR THE
ENUMERATION OF ENTEROBACTERIACEAE WITHOUT
RESUSCITATION - MOST PROBABLE NUMBER TECHN]QUE
Ahd COLanT COUNT TECANIGuE

117
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T 97.12(1986)
D

Eqv 150/DIS 5730
CHAUDIERES A TURE DE FUMLL DE CUNSIRUCTION
SOUDEL (AUTRES QUE CHAUDIERES AQUATULULAIRES)

NT 97.13(1988)
AD ROBIKETS DL BOUTEILLES A GAZ DE PETROLL
LJQUEFIE 13/25 Xa

SIATIONARY SH{LL BOILERS OF WLLDEY
CONSTRUCTION (OTUER THAN WATER-TUSE (21LLRS)

VALVLS 1UR LIQUIFILD POTROLEUN GAZ
CYLINDFRS OF 13/25 Kg

Protecticn de I'environnement
Protection of environment

CT 106

NT 106.01(1983)
Ep NORMES DE REJETS DE NOCIVITE NLGLIGEAGLE

NT 106.02(1989)
HON PROTECTION DE L'ENVIRONNEMENT - REJETS
D'EFFUENTS DANS LE MILIEU HYORIQUE

NT 106.03(1589)
HOM PROTECTION DE L'ENVIRONNEMINT -
UTILISATION DES EAUX USEES TRAITEES A OES FINS
AGRICOLES - SPECIFICATIONS PHYSICO-CHIMIGUES
ET BIOLOGIQUES

116

STANDARDS FOR WASTES WITH INSIGHIFICANT
HOXJOUSNESS

PROTECTION OF EKVIRONMENT - EFFLUENT
WASTES IN HYDRIC ENVIRONMENT

PROTCCTION OF ENVIRONMENT - USE OF TREATED
WASTWATERS IN AGRICULTURE - PHYSICO-CHEMICAL
AND BIOLOGICAL SPECIFICATIONS
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Assurance de la qualité
Quality assurance

CT 110

NT

HT

NT

NT

NT

WT

NT

NT

NT

NT

320

STATISTICS - VOCABULARY AND SYMBOLS

STATISTICS - VOCABULARY AND SYNBOLS - PART

STATISTICS - VOCABULARY AND SYMBOLS - PART

STATISTICAL INTERPRETATION OF DATA -
COMPAR]SON OF TWO MEANS 11 THE CASE OF PAIRED

STATISTICAL IRIERPRETATION OF DATA -
DETERMINATION OF A STATISTICAL TOLERANCE

STATISTICAL INTERPRETATION OF TEST RESULTS
- ESTIMATION OF THE MEAN - CONFIDENCE INTERVAL

iHSPECTICN BY VARIABLES FOR PERCENT

STATISTICAL INTERPRETATION OF DATA -
TECHNIQUES OF ESTIMATION AND TESTS RELATING TD

STATISTICAL INTERPRETATION DF DATA - POWER
OF TESTS RELATING TO MEANS AND VARJANCES

SAMPLING PROCEOURLS FUR INSPECTION BY
: SAMPLING PLANS INDEXED
BY ACCEPTABLE QUALITY LEVLL (AQL) FOR LOT - BY

110.01(1987) Idt IS0 3534-1977
ENR STATISTIQUE - VOCABULA:RT E7 SYMBOLES
110.02(1991) Idt IS0/D1S 3534/2
ENR STATISTiQUE - VOCABULAIRE ET SYMBDLES -
PARTIE 2 : MAITRISE STATISTIQUE DE LA QUALITE 2 : STATISTICAL QUALITY CONTROL
110.03(1987) 1Idt IS0 3534/3-1985
ENR STATISTIQUE - VOCABULAIRE ET SYMBOLES -
PARTIE 3 : PLANS D'EXFERIENCE 3 : DESIGN OF EXPERIMEKTS
110.04(1987) Idt 1S0 3301-1975
ENR INTERPRETATION STATISTIQUE DES DONNEES -
COMPARAISON DE DEUX MCYEMHES DANS LE CAS
D*OBSERVATIONS APPARIEES OBSERVATIONS
110.06(1987) 1Idt 1S0 3207-1975
ENR INTERPRETATION STATISTIQUE DES DONNEES -
DETERMIKATION D'UN INTERVALLE STATISTIQUE O
DiSPERSION INTERVAL
110.07(1987) Idt IS0 2602-1980
ENR INTERPRZTATION STATISTIQUE DE RESULTATS
D'ESSAIS - ESTIMATION DE LA MOYEMNE -
INTERVALLE DE CONFIAKTE
110.08(1980) Idt ISO 3951-1989
ENR REGLES £7 TABLES D'ECHANTILLOMNAGE POLR SAMPLING PROCEOURES AMD CHARTS FOR
LES CONTROLES PAR MESUSES LES POURCENTAGES DE
HON COKFGRMES NCHCONFORM] NG
110.09(1987) Idt 150 2854-1976
ENR INTERPRETATION STATISTiQUE DES DOMNEES -
TECHNIQUES D'ESTIMATION ET TESTS PORTANT SLR
DES MOYENNES ET DES VARIANCES MEANS AND VARIANCES
110.10(1987) Idt IS0 3494-1976
ENR INTCRPRETATION STATISTIQUE DES DONNEES -
[FFICACITE DES TESTS PORTANT SUR DES MOYLNNES
[T DES VARIANCES
110.12(13850) Idt 1S0 2859/1-1989
CNR REGLES D'ECHANTIOLLOKHAGE POUR LES
CONTRULES PAR ATTRIBUTS - PARTIE | : PLARS ATTRIBUTES - PART )
D'ECHANTILLONNAGE POUR LES CONTROLES LOT PAR
LOT, HGEXES D'APRES U7 NIVIAU DC QUALTIE - LOT INSPECTION
ACCIPTABLE (6i0A)

INNQRPI Cutalogue 1993
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NT 110.14(1987) Idt
ENR )

150 2859/2-1685

REGLES D'LCHANTILLCHNAZE POLR LES

CONTROLES PAR ATTRIBUTS - PARTIL 2 : PLANS
C'ECHANTILLONNASE FOUR LES CCHTAOLES DE LOTS
JSOLES, INDEXES D'APRES LA QUALITE LINITE (QU)

NT 110.17(1987) Idt
ENR

IS0 8402-1GE6
QUALITE - VOCARILAIRE

NT 110.18(1987) Idt  1S0 9000-1887
ENR KIKMES POUR LA GESTICH DE LA GUALITE ET
L ASSURANCE TF LA QUALITE - LIGHES DIMECTRICES
POUR LA SELECTION £T L'UTILISATICK

NT 110.19(1987) Idt 150 9001-1587
ENR SYSTEMES QUALITE - MODELE EN VUE D'ASSURER
L'APTITUDE EN MATILRE OF
CONCEPTION/DEVELOPPEMERT, BL PRODUCTICK,
D' INSTALLATION ET D'ENTRETIEN

NT 110.20(1987) Idt IS0 9002-1987
ENR SYSTEMCS QUALITE - MLSELE EN VUE D'ASCURER
L'APTITUDE EX MATIERE DE PRODUCTICN ET
D*INSTALLATION

NT 110.21(1987) Idt IS0 9003-1987
ENR SYSTEMES QUALITE « MODELE EN VUL D'ASILRER
L*APTITUDE EN MATIERE DE COWTROLE FIKAL ET
D'ESSALS

NT 110.22(1987) Idt 1S0 9C04-1987
ENR GESTION DE LA QUALITE ET ELEMENTS OE
SYSTEMES DE QUALITE - PRINCIFES OIRECTEURS

NT 110.24(1988)
ENR TABLES STATISTIQUES ET ABARRULS -
B1BLIOGRAPHIE

NT 110.25(1988)
ENR VOCABULAIRE DU CONTRCLE DE LA QUALITE

NT 110.26(1988)
ENR GENMERALITES SUR LE CONTROLE DZS
FABRICATIONS CONTIKUES

NT 110.28(1988)
ENR METHODES DE CONTROLE DE LA QUALITE
TECHNIQUE D'UME FOURKITURE CE PRODINITE
INDUSTRIELS

NT 110.29(1988)
ENR ECHAXTILLONNAGE DIS PRODUITS LIQUILLS ET
FULVERULENTS EN VRAC QU CONDITIONRES -
CONSIDERATIONS GEXIRALES

SAMPLING PROCIDURES FOR INSPECTION DY
ATTRIBUTES - PARY 2 : SAMPLING PLANS INDEXED
BY LIMITILG QUALITY { LQ) FOR ISOLATED LOT
INSPECTION

QUALITY - VOCABULARY

QUALITY MANAGIMENT AND QUALITY ASSURAKNCE
STANCARDS - CUIDELINES FOR SELECT!ON AND USE

QUALITY SYSTEMS - HODEL FOR QUALITY
ASSURANCE 1IN DESIGN/CEVELOPMENT, PRODUCTICN,
INSTALLATIQN ANC SERVICING

QUALITY SYSTEMS - MDDEL FOR QUALITY
ASSURAKCE [N PRCOUCTION AND INSTALLATION

QUALITY SYSTEMS - MODEL FOR QUALITY
ASSURANCE 1M FINAL INSPECTION AND TEST

QUALITY MANAGEMENT AND QUALITY SYSTEM
ELEMENTS - GUIDELINES

STATISTICAL TABLES AND NOHMOGRAMS -
B1BL IOGRAPHY

VUCABULARY OF CUALITY CONTROL

GENERAL RULES ON THE CONTROL OF COKTINUOUS
MANUFACTURING

CONTROL METHODS FOR TECHNICAL QUALITY OF A
DILIVERY OF INDUSTRIAL PRODUCTS

«

SAMPLING OF LIQUID PRODUCTS AND POWDERS IN
BULK OR PREPACKASLD
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NT 110.30(1990) 1Idt GUIDE ISO/CEl 2-1986
ENR TERMES GERLRAUX ET LEURS DEFINITIONS
CONCERNANT LA NORMALISATION ET LES ACTIVITES
CONIIEXES

KT 110.31(1988)
ENR APPLICATICN DE LA STATISTIQUE - SELECTION
DE PLANS D'ECHANTILLOKEAGE POUR (L CORTHULE
PAR COMPTAGE (PROFORTION D'INDIVIDLS hoN
CONFORMES €T ROMBRE MOYEN DE CARACTERES NOHN
CONFORMES PAR UN1TE)

NT 110.32(1988)
ENR APPLICATION DE LA STATISTIQUE - SELLCTION
OE PLANS D'ECHANTILLONNAGE POUR LE CONTROLE
PAR MESURAGE DE LA PRCPORTION D'INDIVIDUS HOM
CONFORMES

NT 110.33(1988)
ENR PLANS D'ECHANTILLONNAGE PROGRESSIFS POUR
LE CONTROLE PAR COMPTACE - (PROPORTION
DINDIVIDUS ND! CONFORMES ET NOMBRE MOYLN DE
CARACTERES NON CONFORMES PAR UNITE)

NT 110.34(1988)
ENR PLANS D'ECHANTILLONNAGE PROGRESSIFS POUR
LE COMTROLE PAR MESURAGE DE LA PROPSRTIGH
D'INDIVIDUS NON CONFORMES (ECART TYF{ CONNL)

NT 110.35(1989)
ENR CONTROLE EN COURS DE FABRICATION - CARTES
DE COMTROLE

NT 110.36(1988)
ENR APPLICATION CE LA STATISTIQUE - TRAITEHENT
DES RESULTATS DF MESURE - DETLRMINATICN DF
L*INCERTITUDE ASSOZIEE AU RESULTAT FINAL

NT 110.37(1988)
ENR APPLICATIGN DE LA STATISTIQUE - TRAITCMEYT
DES RESULTATS DE MESURE - UTILISATION bF
GRANDEURS DE REFEREKCE DAKS LES METHCOLS bE
MESURE

NT 110.38(1988)

ENR APPLICATION DE LA STATISTIQUL - TRAITCMERT
DES RESULTATS DE MESURE - PROPAGATION DLS
WAREURS

NT 110.41(1991)
ENR

Idt  150/D1S 7585
INTERPRETAT)ON STATISTIOUC DES DONREES -
COMPARAISON D'UNE PROPOR™ !ON A URE vALLUR
DOHNEE

322

GEKTRAL TERMS AND THCIR DEFINITIONS
CONCIRRING STANDARDIZATION AND KLLATED
ACTIVITIES

APPLICATION OF STATISTICS - SELECTION AND
SAHPLING PLANS FOR CONTROL BY COUATING
{PRCPORTION OF 1ON-CONFORMING UN]TS AND
AVERAGE NUMBLR OF NON-CONRFORMING
CHARACTER]STICS BY UNIT)

APPLICATION OF STATISTICS - SELECTION OF
SAMPLING PLANS FOR JNSPECT]ON BY MEASURING TNE
PROPORTION OF MON-CONFORHING UNITS

SEQUENTIAL SAMPLING PLANS FOR INSPECTION

BY ATTRIBUTES (PROPORTION OF 1ION-CONF ORM! NG
ITEMS AND AVERAGE NUMBER OF NOK-COKFORMING
CHARACTERISTICS PER UNIT)

SEQUENTIAL SAMPLING PLANS FCR INSFECTION
BY VARIABLES OF THE PROPORTION OF
HON-CONFORMING TEMS (KHOWN STANDARD -
DEVIATION)

INSPECTION IN MANUFACTURING - CONTROL
CHARTS

APPLICATION OF STATISTICS - TREATMENT OF
MCASURCMENT RESULTS - DLTERMIKATION OF
UNCERTAINTY RELATED 10 FINAL RESULT

APPLICATION OF STATISTICS - TREATHMENT OF
HEASUREMENT RESULTS - USE OF REFERENCE
QUARTITIES TH METHODS OF MEASUREMENT

ARPLICATION OF STATISTICS - TREATHMENT OF
MEASUREMERT RESULTS - ERRORS PROPAGAT]ON

STATISTICAL INVERPRITATION OF DATA -
COMPARTSON OF PROPORTION WITH A GIVEN YALUE
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NT

NT

NT

NT

J KT

JNT

/NT

J NT

NT

NT

NT

NT

NT

110.42(1988)

£ f't'R

110.43(1988) Idt
ENR

110.44(19€8) Idt
ENR

110.45(1988) Idt

ENR

110.46(1968) Idt

ENR

110.47(19 3) Idt

ENR

110.48(1988) Idt
ENR

110.49(1988) Idt
ENR

110.50(1638) Idt

APPLICATICHS DE LA STATISTIQU -
ESTIMATICN ET TESTS STATISTIQUEE - CXTRALTS DE
THBLES STATISTIQUES

GUIDE I1SO/CEIl 14-1577
INFORMATION SUR LES PROJUITS FluT LLS
CONSCHHATILS

GUIDE 150,/CT 37-1
PREFARATICN DE MLTHIDIT LA illis
D'ESSAl D'APTITUDE A L'EMPLO!

DE CONSOMMATICN

.
MEER) LIS BHNS

GUIDE ISO/CET 37-1983
IKSTRUCTIONS B'EMPLOL FOUR LLS FRILE5
PRESENTANT UN INTERET POUR LES [ONSOTHETEIMS

GUIDE 1S0/CEI 39-1233
PRESCRIPTIONS GENERALES FOUR L'ACS o1 o0
DES ORGANISMES DE CONTROLE

GUIDE 150/Crl 25-1982
JAESCRIPTIONS GENERALES CCHETRNANT LA
COMPETENCE TECHNIGUE TES LASGRATDIRCS [ESSALS
GUIDE 1S0/CEI 38
PRESCRIPTIONS GENERALES POULR L*ACCEF™:.
DES LABORATOIRES 3'ESSAILS

| b

@33
’ ‘rl

GUIDE 1SO/CEl 43-125%
CIVELOPPEMENT ET MISE EN OZUVRD DTS Z30a7h
D'APTITYDE DE LABORATCIRES

GUIDE ISO/”'I 45-19£5

ENR LIGHES CIRECTRICES PCUR LA FRISE
DES RESULTATS D'{CZ4lS
110.51(1989) Idt GUIDE 1S0/CCI 40..1386
ENR LIGNES DIRECTRICES FCUR LETABLISSERTN

110.56(1989) Idt
ENR

110.57(1989)
ENR

110.58(1989) £qv
ENR

D'UN MANUEL QUALITE PGUR LABCRATOIRES U LSuALS

156/D1S 7870
CARTES DE COWIROLE - PRINCIPLG LIntlLe O
INTRODUCTION A L EMPLOI

Jdt © 150/D1S 7873
CARTES DE CONIROLE DI LA MOV NE
ARITHMETIQUE A LIMITEE DE SUPVEILLANCE

1S0/D1s 8422
PLANS D'ECHANTILLONKASE PROGEES SIFS V2
L[ CONTP\\/;F fIR AR AT S

INNORPI Catuloguce 1993 —

AFPLICATIONS CF ST271STIC - ESTIMATION AND
STATISTICAL TESTS - EXTRACTS AND REFERENCES OF
STATISTICAL TABLES

PraDYCT INFORMATICN FOR CONSUMIRS

FROPARATION OF STaNDARD METHDDS OF
MZASURING PERFOREANCE (SHMP) OF CGNSUMER GTODS

1LSTRUCTIONS FOR LIE OF PRODUCTS GF
CONSUMIR INTEREST

o

GINERAL REQUIREMEKTS FOR THE ACCEPTANCE oF
1HSFECTION BODIES

GEIERAL REQUIREMINTS FOR THE TECHNICAL
COMPETENCE OF TESTING LABORATORIES

GCNERAL REQUIREMENTS FOR THE ACCEPTANCE oF
TESTING LADORATORES

LIVELOPMENT AND CPERATION OF LA3ORATORY ’
PROFICIENCY TESTING

SUIDELINES FOR THE FRESENTATION OF TesT
RESULTS

GUIDELIKES FOR DEVELGPMINT OF A QUALITY
JAtURL FOR A TESTING LABORATORY

CCHTROL CHARTS - GENERAL GUIDE AND
INTRUDUCTLON

CONTROL CHARTS TCR ARITHMLTIC AVERAGE WITH
VARNING LIMITS .

SEQUENTIAL SAMPLING PLANS FOR INSPECTION
pY ATTRIBUTES

32



http:37-19.93

NT 110.59(1989) Fqv  1S0/D1S 8423

NT

NT

NT

NT

) NT

NT

NT

NT

NT

NT

NT

NT

324

110.79(1990)
3

PLANS D'TCHARTILLOKRAGE PRUGRESSFS POiR
LE CONTROLE PAR MESURES DL LA PRCPORT ICN
D" INDIVIDUS WON CONTFGAMES (ECART-TYPE CGuNU)

110.75(1989)

MAIRTERANCE - VOCABULAIRE CF RA;NIEHANCT
ET DL GESTICHN DLS BIENS DURABLES

110.76(1989)

“FCHCTION BAINTENANCE™ - PRINCIPES
GIKERAUX GE MiSE EN PLACE OU D'CRGANTSATION
DANS L ENTREFR;SE

110.77(1989)

APPLICATIONS CE LA STATISTIQUE -
INTRODUCTION A LA FIABILITE

110.78(1989)

DUREE CE VIE ET DURAGILITE DES BIERS -
VOCABULATRE DES ACTIVITES DE RENOVAT1OH ET O
RECONSTRUCTION

INVENTAIRE OE DEMART D'UN CONTRAT DE
HAINTERANCE ET EXPLRTISE DE L'ETAT DES EIENS
DURABLES A USAGE INDUSTRIEL ET PROFESSIONNEL

110.80(1989)

110.81(1992)

ANALYSE DE LA VALEUR - VOCABULAIRE
CONTRATS DE MAINTENANCE - CLAUSES
TECHKIQUES

110.82(1989)

OUREE DE VIE ET BURABILIIE DES BIEKS -
VOCABULAIRE

110.83(1989)

MATNTENABILITE - LISTE DT CRITERES Dt
HAIRTENABILITE D'UN BifN DURABLE

110.86(1990)

GUIDE POUR LA PRISE EN COMPTE DES CRITERES
DE MAINTERABILITE DES BIENS DURABLES A HUSASE
IHDUSTRIEL ET PROFESSIONNEL

110.90(1992)

REGLES DE L"APPEL D'OFFRES POUR UN CONTRAT
PRIVE DE MAINTENANCE

110.93(1990)

MATNTENANCE - QUESTIONNAIRE - TYpE
DTEVALUATION D°UNE ERTREFRISE DF MATRTENANCE

SEQUENTIAL SAMPLING PLANS FOR INSPECT 10N
BY VARTABLES FOR PCRCLNT HONCOKFORMNG (KNOWN
STALDARD OEV:*TI0H)

NAJTNTONANCE - VOCABULARY FOR MAINTENANCE
AHD MAHAGEMENT OF DURAGLES

THE "MAINTCNANCE FUNCTION™ - GENLRAL
PRINCIPLES OR THE IMPLEMENTATION OR
ORGANIZATION WITHIN FIRNS

APPLICATION OF STATISTICS - IKITIATION
INTO RCLIABILITY

PRODUCT LIFE AND DURABILITY - VOCABULARY
OF RENGVATION AND RECONSTRUCTION WORK

INITIAL INVENTORY FOR A MAINTENANCE
CONTRACT AND EVALUATION FOR THE STATE OF
DURABLES FOR INDUSTRIAL AND PROFESSIONNAL USE

VALUE ENGINEERING/ANALYSIS - VOCABULARY

MAINTENANCE CONTRACTS - TECHNICAL CLAUSES

PRODUCT LIFE AML DunABILITY - VOCAGULARY

MAINTERANCE - SET OF CRITERIA FOR
HAINTENABILITY OF DURABLES

~ubz FOR TAKING INTO ACCOUNT CRITERIA FOR
BAINTENABILITY OF DURABLES FOR IHDUSTRIAL ANHD
PROFESSIONAL USE

MATNTENANCE CONTRACT - RULES FOR
INVITATION TO TCHDER FOR PRIVATE MAINTENANCE

MATHTENANCE - SAMPLE QUESTIONNMAIRE FOW
ASSESSING A MAITHIENANCE FIRN

INNORPI Catalogue 1993



NT 110.96(1992) gt 150 10011/1-19¢3
. ENR LIGHES CIRECTRICES POUR L'AUDIT GES GUIDELINES FOR AUDITING QUALITY SYSTEMS -

SYSTEMES QUALITE - PARTIE 1 @ ALDIT PART 1 : AUDITING

NT 110.97(1992) Idt 150 10011/2-1991

ENR LIGNES DIRCCTRICES FOUR LTALDIT 289 GUIDELINES FCR AUDITI%G QUALITY SYSTEMS -
: SYSTEMES QUALITE - PAKTIE 2 @ CRITE2ES OF PART 2 : QUALIFICATION CRITERIA FOR QUALITY
QUALIFICATION POLR LES AUDITEURS HF SYSTIMES SYSTEMS AUD!TORS
QUALITE

NT 110.98(1992) Jdt 150 10011/3-1991
ENR LIGHES DIRECTRICES POUR L AUDIT DES GUIDELINES FCR AUDITING QUALITY SYSTEMS -
SYSTEMES QUAL!TE - PARTIE 3 & CTST:04 DES PART 3 : MANAGEMENT OF AUDIT PROGRAMMES

FROGRAMMES D'AUDIT

NT 110.105(1992) Idt IS0 9004/2-1991

EKR GESTION DE LA QUALITE ET ELIMELTS OF QUALITY MAKARIMENT AND QUALITY SYSTEM
SYSTEME QUALITE - LIGHES DIRECTRICES POUR LES ELEMENTS -,GUIGELINES FOR SERVICES
 SERVICES

s — e .
= EECES &

NT 110. 106(1999) Idt 180 8 58-1691
ENR CARTES DE CONTROLE DE SHIwWHART SHEWHART CONTROL CHARTS

~e

NT 110. 107(1992) Jdt 150 8595-1989
ENR IHTERPRETATICN DCS DOKNIES STATISTIQUES - INTERPRETATION OF STATISTICAL DATA -
ESTIMATICH D'UNE MECIANE .. .. ESTIMATION OF A MEDIAN .- :
/.N[‘IIGJIIO(IQQO).EQVA' EN 45001-198&9
O "“ENR 7 CRITERES GENERAUX COMCERLANT LT GENERAL CRITZRIA FOR THE OPERATION OF
FOMCTIOKNEMENT 3E LAEORATGIRES 37750218 TESTING LABCRATORIES

JHT 110, 111(1980). Eqv EN 45002-1989

EVJR ... CRITERES GENERAUX CONCERNANT L'EVALUATION " GENERAL CRITERIA FOR THE ASSESSMENT OF
" DES LABOATCIRES D'ESSAIS © 7 'TESTING LABORATORIES
J NT 110.112(1990) £gv  EN 45003-1689 S N
ENR ~ CRITERES GENERAUX CONCLRKANT LES GENERAL CRITERIA FOR [ABORATORY
CRGANISHES O'ACCREDITATICN DES LAUJRATCIRES ACCREDITATICX BODIES

NT 110.122(1999) £qv  EN 45012-1989 | , S
EN R CRITERS GENERAUX CCNCLRKALT Lt3 GraANILILS GENERAL CRITERIA FOR CERTIFICATION BODIES
' Dt CERTIFICATJON PROCEDANT A LA CERVIFICATION OPERATING CERTIFICATION OF PERSONNEL

DU PERSONNEL
NT 110.123(1950) Eqv  EN 45014-1989

ENR CRITERS GCMEMAUX COUCERNANT LA OIit, 7 ATICH GENERAL CRITERIA FOR SUPPLIERS'
DE CONFORMITE PAR LLS rcu.u':::uaJ DECLARATION OF CONFORMITY

NT.110.125(1991) Eqv  CEI 812-1985

ENR TECHIQUES D'ANALYSE DE LA FIALILIVE DES ANALYS]S TECHNIQUES FOR SYSTEM RELIABILITY
SYSTEMZS - PROCEDURE D'ANSLYSE LCS MODES DI - PROCEDURE FOR FAILURE MODE AKD LFFECTS
DEFAILLARCE ET LLURS EF7ETS (AMDL) ANALYSIS (FMEA)

NT 110,131(1991)
ENR GESTION DE LA DURLIVE - 3IDL D CVALUATION QUALTTY MANAGEMENT - GUIDE FOR EVALUATION
BES COUTS ©T 1 nuw Qua 1 OF CCSTS RESULTING FKOM ROK-QUALITY

ANNORPE Cutalogue 1993 2t
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NT 110.134(1991) Idt 150/D1S 9712
AD ESSATS NON DESTRUCTIFS - QUALITICATIGH 1
CERTIFICATIGH DU PLRSOKKEL

NT 110.135(1991) Idt IS0/DIS 5725/6
ENR CXACTITUDE (JUSTESSE £1 FIDELIGE) LS
RESULTATS ET MITHODZS DE MESURE - APPLICATIONS
PRATIQUES

NORDES TRULTIVE TESTING - QUALIFICATION ahD
CORTIFICATION OF PLRSOMNEL

ACCURACY (TRULKESS AND PRECISION) OF
MEASUREMENT METHODS AND RESULTS - PRACTICAL
APPLICATIONS

CT l 1 1 Symboles graphiques et pictogrammes
Graphic symbols and pictegrams -

NT 111.01(1985) Idt  1S0/DIS 3461/1
REGLES DE FRESENTATION DES SYM5SILES
GRAPHIQUES - PRINCIPES GENERAUX

NT 111.02(1985) Idt 1s0/DIS 3461/2
EP REGLES DE PRESENTATION DES SYMBOLES
GRAPHIQUES - SYMBOLES A UTILISER DANS LA
DOCUMENTATION TECHNIQUE DES PRCOUITS

NT 111.03(1985) Idt IS0/DIS 3461/3
£p REGLES T PRESEWTATICH DES SYMSOLES
GRAPHIGUES - SYMBOLES A UTILJSER SUR LES
EQUIPEMENTS

NT 111.04(1985) Idt IS0 4195-1984
EFP SYMEDLES GRAPHIQUES - UTILISATION DES
FLECHES

NT 111.05(1985) Idt 150 7000-1984
A SYM3OLES GRAPHIQUES UTILISABLES 5UR LE
MATERIEL - INDEX ET TASLEAU SYNOPTIQUE

NT 111.06(1985) £qv IS0 7001-1i980
EP SYMBOLES DESTINES A L'INFORMATIGH DU
PUBLIC

NT 111.07(1985) 1Idt 1SO/TR 7239-1984
P ELABORATION ET PRINCIPES DE MISE EK OEUVRE
OES PICTOGRAMMES DESTINES A L' INFORMATION DU
PUBLIC

NT 111.08(1987) Eqv IS0 3864-1984
Ep COULEURS ET SIGNAUX DE SECUR[IE

326

RULES FOR THE PRESENTATION OF GRAPILIC
SYMBOLS - GENERAL PRINCIPLES

RULES FOR THE PRESENTATION OF GRAPHICAL
SYHBOLS - SYMBOLS FOR USE N TECHNICAL.PRODUCT
DOCUMENTATJON

RULES FOR THE PRESENTATION OF GRAPHICAL
SYMBOLS - SYMBOLS FOR USE ON EQUIPMENT

GRAPHICAL SYMBOLS - USE OF ARROURS

GRAPHIC SYMBOLS FOR USE ON EQUIPMENT -

INDEX AND SYNOPSIS

PUBLIC [NFORMATION SYMBOLS

DEVELOPHENT AND PRINCIPLES FOR APPLICATION
OF PUBLIC INFORMATION SYMBOLS

SAFETY COLOURS AND SAFETY SIGHS
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Editée par U'Institut National de 1 Normalisation ct de 1a Propriété Industriclle — Adresse postale : B.P. 23 -
P I I

15602 INORPI TN

785.922 — Télex -

1012 Tunis — Belvédere — Tél.:

Cuu: bi1l3./v. /70
PROTECTION DE L’/ENVIRONNEMENT - N.T
NORME REJETS D’/EFFLUENTS DANS LE MILIEU 106.002
PUNISIENNE HYDRIQUE (1989)
|

AVANT-PROPOS

La présente norme est un document résultant d’un long travail
bibliographique entrepris par quatre ministéres (Agriculture,
Economie nationale, Santé publique et Equipement). Elle
contribue @ 1la bonne application du décret N° 85.56 du 2
janvier 1985 relatif & la réglementation des rejets dans le
milieu récepteur et du décret n*'79-768 du 8 septembre 1979,

reéglementant les conditions de branchement et de déversement des
effluents dans le réseau public d’assainissement.

SOMMATRE

OBJET ET DOMAINE D’APPLICATION

REFERENCES

SPECIFICATIONS RELATIVES AUX REJETS DANS LE DOMAINE PUEBLIC
MARITIMZE, LE DdMAINE PUBLIC HYDRAULIQUE ET LES CANALISATICKS
PUBLIQUZS.

NOTES

Descripteurs: Milieu, Milieu hydrique, Rejet.

Date de prise Norme homologuée par arréte du 0 [LN.NOR.P.I.
d’effet : ministre de 1’Economie Nationale du 20| Droits de reproduction
1 octobre 1989 | Juillet 1989, JORT N*® 59, page 1322 | rdscrvés pour tous piys

o
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1. OBJET ET DOMAINE D’/APPLICATION

La présente norme a pour objet de définir les conditions auxguel-
jes sont subordonnés les rejets d’effluents dans le milieu
hydrique soumis a autorisation (cf chapitre III du décret 85.56
du 2 janvier 1985)et les conditions de branchement et de déver-
sement des effluents dans le réseau public d’assainissement (cf
Aécret n*79-768 du 8 septembre 1979).

2. REFERENCES

NT 09.05 : Qualité des eaux - NMesure colorimétrique du pH.
(1983)

NT 09.06 : Qualite des eaux - Mesure électrométrique du pH avec

(1983) 1’électrode de verre - Méthcde de reference.

NT 09.07 : Qualité des eaux - Dosage du Co, Ni, Cu, Zn, Cd et FPLb-

(1985) Méthode par spectrométrie d’absorption atomique avec
flamre. .

NT 09.08 : Qualité des eaux - Dosage de l’arsenic total - Meéthcde
(1985) spectrophotométrigue au diéthyldithiocarbamate d’argent.

NT 09.09 : Qualité des eaux - Dosage du Ca et du Mg - Méthode par
(1985) spectrométrie d’absorption atomique.

NT 09.10 : Qualité des eaux - Dosage du calcium - Méthode titrimé-
(1985) trigue a 1’EDTA.

NT 09.15 : Qualité des eaux - Mesure de 1’indice de diffusion dite
(1983) mesure de la turbidite.

NT 09.16 : Qualité des eaux - Mesure de la couleur par comparaison
{1983) avec l’échelle HAZEN

NT 09.17 : Qualité des eaux - Détermination de l’alcalinité -
(1983) (Titre alcalimétrigue et titre alcalimétrigue complet).

NT 09.18 : Qualité des eaux - Dosage de l’azote ammoniacal.
(1984)

NT 09.19 : Qualité des eaux - Mesure de la dureté au réactif comp-
{1984) lexant.

NT 09.20 : Qualité des eaux - Détermination de la demande biochi-

(1984) mique en oxygéne (DBO).

NT 09.21 : Qualité des eaux - Détermination des matiéres en sus-
(1984) pension.

NT 09.23 : Qualité des eaux - Détermination de la demande chimigue
(1984) en oxygéne (DCO)-Méthode par le dichromate de potassium.
NT 09.25 : Qualité des eaux - Dosage du fer - Méthode spectromé-
(1985) trigue a la phénanthroline - 1,10.




NT 09.26
(1984)

NT 09.28
(1985)

NT 09.30
(1984)

NT 09.31
(1984)

NT 09.34
(1987)

NT 09.35
(1985)

NT 09.36
(1985)

NT 09.37
(1985)

NT 09.41
(1988)

NT 09.65
(1989)

NT 09.66
(1989)

NT 09.77
(1989)
NT 09.78
(1989)
NT 16.21
(1983)
NT 16.22
(1984)

NT 16.23
(1984)

NT 16.24
(1984)

Qualite des eaux - Détermination des agents de surface
anioniques et non ioniques.

Qualité des eaux - Dosage du manganése - Méthode spec-
trométrique a la formaldoxine.

Qualiteé des eaux - Dosage des nitrates.
Qualité des eaux - Dosage de l‘azote Kjeldahl.

Qualité des eaux - Détermination de la conductivite
électrique.

Qualité des eaux - Dosage du cadmium - Méthode par

»

Essais des eaux - Dosage spectrophotométrigue du
sélénium.

Qualiteé des eaux - Dosage du mercure total par
spectrophotométrie d’absorption atomique sans flamnme.

Qualite des eaux - Dosage des cyanures totaux.

Essais des eaux - Dosage du sodium et du potassium -
Méthode par spectrométrie d‘’émission de flamme.

Essals des eaux - Dosage du sodium et du potassium -
Methode par spectrophotométrie d’absorption atomique.

Qualité des eaux - Dosage des chlorures -~ Titrage au
nitrate d’argent avec du chromate comme indicateur -
Méthode de MOHR.

Qualiteé des eaux - Dosage des sulfates - Méethode gra-
vimeétrique utilisant le chlorure de baryun.

Faux - Directives générales pour le dénombrement des
coliformes -Techniques du nombre le plus probable apreés
incubation a 35 - 37°C.

Faux - Deénombrement des coliformes totaux et fécaux -
Méthode par filtration sur membrane.

EFaux - Dénombrement des streptocoques feécaux - Méthode
par filtration sur membrane.

Zaux - Directives genérales pour le dénombrement des
streptocoques fécaux




3.

Le présent paragraphe définit la qualite de l1’effluent en fonction
milieu récepteur (voir tableau

du
ci

T il Fimetres |Expressicn | Domaire public |Domaine public|Canalisatiocns|Mcthodes d¢
! des maritime hydraulique publiquoes Josaqe
S résultats
iTemperature En degre La temcerature Doit étre Doit étre
tresyre au Celsius du rejet ne doit|intérieure a inférieure a -
f=crent du pré- (*C) pas dépasser 1) (2) (2)
ilevenent . 3s'c 25°C 3s°c
vopH 6,5 < pH < 8,5 |6,5 < pH < 8,5{6,5< pll < 9 NT 09.05
. . . {¥1_09.006
,eaTieres en mg,/ 1 a0 30 400
‘suspension RT 09,21
MES
Maticres ml/1 apres 0,3 0,3 - -
cdécantables deux heures
iCerande chimi-| mg 0 /1 90 sur un echan- 90 sur un (4)
ique en oxygene 2 tillon moyen de échantillon 1000
i nzo 24H (pour la mer| moyen de 24H
. a4 1l’oxclusion NT 09.23
des rnones de ;
. baignade et J) ‘
. d’agwaculture) ot —
Semanic bic- |mg O /1 on !
rchimigue er 2 e 30 (5) 'NT 09.20
coxygenc:DBO moyennc de 400
! 5 24H
nq/l sans exigence (G) (/)
600 700 NT 09,77
ngcl /1 0,05 0,05 1 HT 01.31 i
2 — i
0,05 0,05 0,5
ng/1 -
. - P
T o777 T om0 T "7 600 () EERTEFIY |
L 400 . !
ng/ 1 - 2C00 200 (™ NT 09.09 |
_ 300 :
ng/1 1009 50 (10) NT 09.606 i
; 50 NT_09.65 i
ma/ 1 sans crigence (11) KT 09.66 '
] 100 joon Hr_09.65 __,
ng/ 1 sans exigence 500 fizer sclon |KT 09.09 .
le cas k1. 09.10 |
mg/1 (12) l (12) (13) - i
5 5 10 |

SPECIFICATIONS RELATIVES AUX REJETS DANS LE DOMAINE PUBLIC

MARITIME,

LE DOMAINE PUBLIC HYDRAULIQUE ET LES CANALISATIONS

PUBLIQUES

type et des

-joint).

particularités du
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¢ aramerres

Expression

Domaine public

Domaine public

Conaliusations

Methodes d¢

i des maritime hydraulique publiques decsage
____|_resultats _
ng/l 100 70 fixer selon
C. iles Echelle au le cas BT 09.16
) platine
. e e em._iCobalt . -
LoGulturen 8 ng/l 2 0,1 (14)
1) 3 -
rgsl 5 3 (n) Ty T T
v J
Ho ng/l (16) ‘KT 09.39
) 99 50 S50
) =g/ 1 (17) (18)
| 2 L 0,5 10 -
ATOLe g mey, Tt (18) e T ""
jrigue ot 9 1 100 T 0900k
pammeniaal
P — — —_—
Phovpheore ng/1 {(18) (18) -
M ou P ototal 0,1 0,05 10 -
fihenoln, Trgsi G,05(en mer) 0,002 1 Ty T T T T
jeanposces
tphencligues
Graisses ot (13) -
huiles saponi- ng/l 20 10 30 -
finbles
Hydrocarbures ng/1 10 2 (20) - )
sliphatiques 10
tetaux{huiles,
graicses et
gcudron)d’ori-
ginec minerale
Solvants chlo- rg/1 0,05 0 0,1 -
res
Detergents ng/l 2 0,5 5 NT 09.26

anicrigues du
type alkyl
Benzene sulfa-
nate (A3S)




T T)aramctren luxﬁru T Domnine public |Domaine public]Canalicationsiotheoden e
doy maritime hydraulique publiques l dosage
“psre s D 7g/1 20 2 (1) P
: 2
v Fer : Fe ny/l 1 1 (22) KT 09.2%
N — - 5 .
i Cuivre : Cu ~y/1 1,5 0,5 1 KT 06,0/
i
l__ftnxn : 5n rg/l - 2 2 2 - -
;ﬁnrqnnenc: ¥n w71 - 1 0.5 FE)) e N T
Y e e — - e ——— —y e l.- — ) —— -
.2ipc : 2n my,/1 10 5 (24) S oL I
! 5
iMclybdene Mo ry/l 5 0,5 S -
'Cokalt Co mg/1 0,5 0,1 0,5 NT 09.07
‘Erume actif mg/1 n 0,1 0,05 1, T o T
;  Br
2 —-
garyus @ Ba ng/1 10 0,5 10 -
itrcenz : Ag re/ 1 0,1 0,05 0,1 -
'
Arscaic : As re/t ) 0,1 0,05 0,1 NT 09.06
feryliun: Be nG/l1 0,05 0,01 0,05 -
{Cadnmiun Cd mg/1 0,005 0,005 (26) KT 09.133
! 0,1
Cyanyres @ CN ng/l 0,05 0,05 0,5 k09,9
Cthrome hexa- | my/l 0,5 0,01 0,5 TTT.
valent
VI
Cr
.Chrome tri- ng/l 2 0,5 (25) -
‘valent 2
S B ¢
. Cr —
'Antimoine ! Sh| mg/l 0,1 0,1 0,2 -
'Nickel : Ni mng/1 2 0,2 2 NT 09.07
‘Fclenitm @ Se rey/ ] 0,5 0,05 1 TINTT09. 30




1)

Pdrazerves |Exprassion | ComAine pubiiC [Comaine public{Canalisations|{Nethocas dae
des mécitize hydreaulique pudbligues dosaqe

- resuvltacs —
Hercure @ 5 ng/1 0.551 0,901 0.01 inr 09.37 !
Plcao : Po a3/l LS 0.1 [ NT 09.07 |
Titare : <t ng/1 TTT. <o 0,001 .01 -
Festicices et ng/l 0,259 0,001} 0,01 - !
produits siei- I
lalres ; !
-Insacsicices |

.Co=poses

organophros= !

phores. !

.Cardamales !
~Herdicides
-Fongicicaes
-PCB et PCT .
Cclifor=es par 100al 2000 2000 - NT 16.21 |
lccaux NT 16.22 !
Streplocoques | par oozl T Tiuc 19¢0 - KT 16.2)
{ecaux NT 16.24¢
Salzcnellas par 5000 Abgance Absence - -

al

viprions par 5000 Absancs Absence - -
choleriques al

NOTES

Dans tous les cas,

elle ne deoit

pas dépasser une valeur qui

sera fixéa en fonc;xon des ceondjitions locales et de la teneur
en substances nutritives du =iljieu.

En cas de dépassement, elle re dojt pPas exceéder la température
ambianta.

Des mesures plus ou moins s

oS Mes _ trictes peuvent étre fixées par le
Ministére de l’Agriculture.

)




Limite supérieure Aprés avis du Aprés avis du
Note de tolérance Ministere de Ministére de
mg/1l 1’/Equipement 1’Agriculzure
(4) jusgu‘a 2000 X -
(3) " 1000 X
(6) " 700 X
(7) " 2000 X
(8) " 600 v
(9) . " 2000 X
(10) " 1000 X
(11) " 1000 By
(12) " 10 X
(13) " 20 bt
(14) " 8 X
(15) " 5 X
(17) " 10 X
(20) " 20 X
(21) " 20 X
(22) " 15 X
(23) " 10 X
(24) " 50 X
(25) W 3 X
selon le cas
(26) " 1 X

Des teneurs plus severes peuvent étre ‘adoptées.

Pour des valeurs supérieures des dérogations peuvent étre

accordées par le Ministére de l’Agriculture.

En tout cas, elles ne doivent pas provoquer (aprés rejet)

des filures superficielles.
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AVANT-PROPOS

la présente norme a été éelaboree par la commission technigue CT
106 chargée de la normalisation dans le domaine de la protection
de 1l’environnement, sur la base d’un document proposé par une
commission interdépartementale regroupant les ninistéres de la
Santé publique, de 1’Agriculture, de 1l’Eguipement et de l’Habitat;
de 1’Econonie nationale et le Premier Ministeére.

la présente norme vient compléter le décret n® 89-1047 du
28 juillet 1983, fixant les conditions d’utilisaticn des eauX
usées traitées a des fins agricoles.
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1. OBJET

La présente norme a pour objet de fixer la concentraticn maxinale
admissible de certains éléments phy51co chimiques et kactéric-
logiques dans les eaux useées traitées a des fins agricoles.

2. REFERENCES

NT 09.05:
(1983)
NT 09.06:
(1983)

NT 09.07:
(1985)

NT 09.08:
(1985)

NT 09.10:

(1985)

NT 09.20:
(1984)

NT 09.21:
(1984)

NT 09.23:
(1984)
NT 09.25:
(1985)

NT 09.28:
(1285)

NT 09.34:
(1987)

NT 09.35:
(1985)

NT 09.36:
(1985)

NT 09.37:
. (1985)

NT 09.77:
(1539)

Qualité des eaux-Mesure colorimétrique du pH.

Qualité des eaux-Mesure électrométrique du pH avec
l’électrode de verre-Méthode de reférence.

Qualité des eaux-Dosage du Co, Ni, Cu, Zn, Cd et Pb-
Méthode par spectrométrie d’absorption atomique avec
flamme.

Qualité des eaux-Dosace de l’arsenic total-Méthcde
spectrophotométrique au diéthyldithiocarbarate d’argent

Qualité des eaux-Dosage du calcium-Méthode titrimé-
trique a 1’/EDTA.

Qualité des eaux- Détermination de la demande biochi-
migue en oxygéne (DBO).

Qualité des eaux-Détermination des matiéres en sus-
pension.

Qualité des =aux-Détermination de la demande chimigue
en oxygéne (DCO)-Méthode par le dichromate de potas-
sium.

Qualité des eaux-Dosage du fer-Méthode spectrcrne-
trique & la phénanthroline-1,10.

Qualité des eaux-Dosage de manganése-Méthode spec-
trophotométrigque & la formaldoxine.

Qualiteé des eaux-Détermination de la conductivite
électrique.

Qualité des eaux-Dcsage du cadmium-Méthode par spec-
trométrie d’absorption atomique dans la flamme.

Qualité des eaux-Dosage spectrophotométrigue du
sélénium.
Qualité des eaux-Dosage du mercure total-Méthode srec-

trophotométrique d’absorption atomique sans flanmre.

Qualité des eaux-Dosage des chlorures-Partie 1:
titrage au nitrate d’argent avec du chromate comrne in-
dicateur (Methode du MOHR).

o
2




3. SPECIFICATIONS PHYSICO-CHIMIQUES ET BIOLOGIQUES

Paramétres Concentration maximale Méthode de dosage
- pH 6,5 < pH < 8,5 Voir NT 09.06 ou
NT 09.07
- Conductivite 7000 ps/cm Voir NT 09.34
- DCO 90mg 02/1 (sur une moyen-| Voir NT 09.23
ne de 24H) (sauf déro-
gation particuliere) *
- DBO 30mg 02/1 (sur une moyen-| Voir NT 09.20
5 ne de 24H) (sauf déroga-
tion particulieére)
- MES 30mg/1 (sauf dérogation Voir NT 09.21
particulieéere)
- Chlorures 2000 mg/1l Voir NT 09.77
- Fluorures 3 mg/1l
- Organochlorés {0,001 mg/l
- Arsenic 0,1 mg/1l Voir NT 09.038
- Bcre 3 mg/1
- Cadmium 0,01 mng/1 Voir NT 09.35
- Cobalt 0,1 mg/1 Voir NT 09.07
- Chrome 0,1 mg/l
- Cuivre 0,5 mg/1l Voir NT 09.07
- Fer 5 mg/l Voir NT 09.25
- Manganése 0,5 ng/1 Voir NT 09.28
- Mercure 0,001 mg/1l Voir NT 09.37
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zZinc
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oeufs de nema-

todes intes-
tinauX.

0,2 mg/l
1 mg/1l
0,05 mg/1l

5 mg/l

< 171000 ml

Voir
Voir
vVoir

voir

NT 09.07

NT 09.07

NT 09.36

NT 09.07
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Arrété du minlsire de I'économie et des tinances du 18 mal
1990, portant homologstion de la norme tunisienne relative
aux spécitications des eaux uséos traltdes & des fins

sgricoies

Le ministre de 'économie ci des finances:

Vu 1a loi n® 75-16 du 31 man 1975, portant promulgation du code des
chux;

Vu la loi n® 8266 du 6 suut 1982, relative & la normalisation ¢t & la
qualité ct potamment ks articles 2, 9 et 10

Vu b décret n¢ 83-724 du & »o01 1983, fixant les catégonies de normes et
Jas modalités de leur ¢labosation ct de leur diffusion,

Vu le décret n°® 85-56 du 2 junvier 1985, sclatfl & 1a réglemenianion des
rejets dans de miliew 5icepreur,

Vu ke décrel n® 89-1047 du 28 juillet 1¥89, fixant les condiions
d'utilisation des caux usées lraitées & des fins agricoles; |

Vu ks résultats de 1'enquéte publique relative & 1a normz objet du présent
arré1€, wnnoncée au bulletin officie] de I'in- il natioral dc le normalisa-
tioo et de¢ la propnété indusinclle;

Vu I rapport du président direcicur général Je 1'imstitut natinnal de ta
pormalisativn ¢t Je s propriété industriclle;

Arréte ©

_ Anicle  premier. — Est  homologuée la norme
NT 106.03 (19&9) : Protcction de I'environnement, utilisation des

caux traitées & des fins agricoles, spécifications physico-chimiques
et biclogiques.

An. 2. — La norme visée a l'article premier est d'application
obligatoire, sous réserve des dérogaticns prévues pat Farticle 16
dec la loi n® 82-64 du 6 aolt 1982 rus-visée.

An. 3. — Lu norme prévue 3 Particie premier prend cffet un
mois 2prés la publication du présent arséré zu Journs! clficiel de la
République tunisienne.

An. 4. — Les infractions aux dispositions du présent arrété sont
constatées, poursuivies ¢t réprimées conformément aux dispositio-
ns du code des ceux sus-visd,

An. 5. — Le Présent arrété sera putiié dans ta purtie officiclle
du bulletin officiel de I'institut national de 12 normzlisation el de la
propnété industriclle.

Tunis, le 18 mai 1v90

*Le muinnire de 'éenaomic ¢t dvs flinances
MOHAMED GHANNOUCHI
VU
Le Premier ministre
HAMED KAROUI
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Calculation of Requirements
Calculation Example
Requirement Formulation Example
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TABLE OF TREATMENT PLANT CATEGORIES

CAPACITY
CATEGORY m’/d Population Equivalent
1 < 500 < 5,000
2 500 - 5,000 5,000 - 50,000
3 5.000 - 15,000 50,000 - 150,000
4 15,000 - 50,000 150,000 - 500,000
5 > 50,000 > 500,000
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EFFLUENT REQUIREMENTS CALCULATION METHOD

BOD; AND SS EFFLUENT REQUIREMENTS - ACTIVATED SLUDGE

CALCULATION METHOD

PLANT PERIOD AVERAGE AVERAGE WASTE LOAD
CATEGORY CONCENTRATION ASSIGNED (kg/d)(**)
™ OR EFFICIENCY
1-2- YEARLY 30 mg/I A) 25 mg/l x QC |> of
3-4-5 or B) (I-R,,) x CHC ) A or B
Ru. = 92% ) (e
12 QUARTERLY 40 mg/1 A) 25 mgl x QC > of
01/01 - 31/03 or B) (1- xCHCJ A B
01/04 - 30/06 R, = 90% ) (1-Ra) of
01/07 - 30/09
1/10 - 31/12
3-4 MONTHLY
5 WEEKLY
TERTIARY TREATMENT SYSTEM
1-2- YEARLY 20 mg/! A) 20 mg/l x QC |> of
3-4-5 or B) (I-R,,) x CHC J A or B
R = 95% ) (1-R,0) or
1-2 QUARTERLY 25 mg/l A) 25 mg/l x QC }> of
01/01 - 31/03 or B) (I‘Rave) x CHC ) AorB
01/04 - 30/06 R,. = 90%
01/07 - 30/09
1/10 - 31/12
3-4 MONTHLY
5 WEEKLY

*)
(**)
QC:

CHC:

R,.:

For the definition of categories, see the “TABLE OF TREATMENT PLANT CATEGORIES."

The average waste load assigned is the greater of A or B,

Design flow of the treatment plant or flow used to set effluent requirements.

Design waste load of the treatment plant or load used to set the effluent requirements,

Average efficiency to attain by default; it meets the requirement even if the average concentration exceeds the specified limit.
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EXAMPLE CALCULATION
PHOSPHORUS EFFLUENT REQUIREMENT - ACTIVATED SLUDGE
CALCULATION METHOD
PLANT PERIOD AVERAGE AVERAGE WASTE LOAD ASSIGNED
CATEGOR CONCENTRATI (kg/d)
Y ON OR (**)
*) EFFICIENCY
1-2 Total 5, 6 or 1.0 mg/1 A) 1,0 mg/l x QC }> of ]
12 months or B) (I-R,,) x CHC ) A or B L < of
Ry = 80% C) I-Ry) X CHC | (A orB) or C
R,, = 60%
3-4-5 Total 5, 6 or 0.8 mg/l A) 0,8 mg/l x QC }> of )
12 months or B) (I-R,,) x CHC ) A or B L < of
R, = 85% C) (1-R,;) x CHC J (AorB)orC
R, = 60%
3-4 MONTHLY 0.8 mg/l A) 1,0 mg/l x QC } > of )
or 807 B) (I-R,,) x CHC ) A or B L < of
5 WEEKLY R = 80% C) (1-R,;) x CHC J(AorB)orC
Rmin = 50%
TERTIARY TREATMENT SYSTEM
1-2 Total 5, 6 or 0.5mg/} A) 0,5 mg/l x QC }> of ]
12 months or B) (1-R,.) x CHC ) A or B \ < of
Ry = 90% C) I-R,;) xCHC | (AorB)orC
Rmin = 70%
3-4-5 Total 5, 6 or 0,4 mg/ A) 0,4 mg/l x QC }> of ]
12 months or B) (1-R,,) x CHC ) AorB < of
Ry = 2% C) (1-R,) xCHC | (A orB) or C
Rmin = 70%
3-4 MONTHLY | 0.5mg/I A) 1,0 mg/l x QC }> of ]
or _ B) (1-R,,) x CHC ) A or B b < of
5 WEEKLY Ry = 90% C) (1-R,,) x CHC ] (A orB)orC
Ry, = 60%

" For the definition of categories, see the “TABLE OF TREATMENT PLANT CATEGORIES. "

) The average waste load assigned is set first by taking the greater of A or B, then the smaller of (A or B) or C.

IC: Design flow of the treatment plant or flow used to set effluent requirements.

‘HC:  Design waste load of the treatmen: plant or load used to set the effluent requirements.

Average efficiency to attain by default; it meets the requirement even if the average concentration exceeds the specified limit,
Minimum efficiency to use in calculating the average wastz load allocation as effluent requirement. o

min I‘? x

ave*
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EXAMPLE OF CALCULATION OF REQUIREMENTS FOR A
HYPOTHETICAL TREATMENT PLANT

Identification: “MODEL”™ TREATMENT PLANT
Type of Piant: Activated Sludge without chemical feed equipment.

Important seasonal variations projected

Flows: 01/01 - 15/06 and 15/09 - 31/12 = 25,000 m¥/d
15/06 - 15/09 = 40,000 m*/d
weighted annual average 28,750 m*/d

Loads: 01/01 - 15/06 and 15/09 - 31/12 9,000 kg BOD,/d

11,000 kg SS/d
15/06 - 15/09 11,500 kg BODy/d

14,000 kg SS/d
weighted annual average 9,625 kg BOD,/d

11,750 kg SS/d
Category: 4, thus “yearly” and “monthly” requirements
Calculation of the yearly requirement
...in BOD;:  A) 30 mg/l x 28,750 m*/d + 1,000 = 862 kg/d = assigned load

B) (1 - 0,92) x 9,625 kg/d = 770 kg/d
...in SS: A) 30 mg/l x 28,750 m*/d + 1,000 = 862 kg/d
B) (1-0,92) x 11,750 kg/d = 940 kg/d = assigned load

Calculation of the monthly requirement (15/06 - 15/09)

...iIn BOD;:  A) 40 mg/l x 40,000 m’/d + 1,000 = 1,600kg/d = assigned load
B) (1 -0,90) x 11,500 kg/d = 1,150 kg/d
in 8S: A) 40 mg/i x 40,000 m*/d + 1,000 = 1,600 kg/d = assigned load

B) (1 - 0,90) x 14,000 kg/d = 1,400 kg/d

Calculation of the monthly requirement (01/01 - 15/06 and 15/09 - 31/12)

...in BODy:  A) 40 mg/l x 25,000 m¥d + 1,000 = 1,000kg/d = assigned load
B) (1 - 0,90) x 9,000 kg/d = 900 kg/d

...in SS: A) 40 mg/l x 25,000 m*/d + 1,000 = 1,000 kg/d
B) (1 - 0,90) x 11,000 kg/d = 1,100 kg/d = assigned load
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EXAMPLE: FORMULATION OF EFFLUENT REQUIREMENTS

“MODEL” TREATMENT PLANT

EFFLUENT REQUIREMENTS
OF THE ACTIVATED SLUDGE TREATMENT PLANT

CONCENTRATION ASSIGNED LOAD
mg/l kg/d
PARAMETERS PERIOD .
average for the period
BOD; SS
BOD;, YEARLY 25 (1) 862 940

and

MONTHLY
SS 01/01 - 15/06 30 (1) 1,000 1,100

15/06 - 15/09 30 (1) 1,600 1,600

15/09 - 31/12 30 (1) 1,000 1,100

v’ The assigned load should never be exceeded.

v'v' (1)  If the measured concentration exceeds the required concentration, it is still acceptable provided
the influent BOD; and SS loads are reduced by at least 92% over the year and 90% monthly.

Data used to determine compliance with the requirements are those provided by the operator in accordance
with the monitoring program required by ONAS as well as any data collected at ONAS’ request or by the
operator.



Annex D

Proposed Effluent Requirements for Overflow Structures
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(Name of sector)

EFFLUENT REQUIREMENTS FOR OVERFLOW STRUCTURES

NO OVERFLOW IS ACCEPTABLE, except where indicated by X and provided the
structure operates optimally and js equipped with baffles to hold floating matter:

IDENTIFICATION OF
THE STRUCTURE

E = EMERGENCY (unforeseeable situation lasting less
than 48 hours)

(location)

E RAIN WITH RUNOFF
OL PS No. 1 X
OL PS No. 2 X X
OL RESERVOIR No. 1| X X, but with a limit of 3 times per year
OL IN NETWORK X X

Data used to determine compliance with the requirements are provided by the operator according to the
monitoring program required by ONAS as well as any data collected at ONAS’ request or by the operator.

OL = OUTLET
PS = PUMPING STATION



Annex E

Proposed effluent and operation requirements for a treatment plant
Proposed monitoring program for an activated sludge treatment plant
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Effluent and Operation Requirements for
(Name of Treatment Plant)

Given the flows and pollution loads anticipated for the above-mentioned treatment plant and
its equipment, the following effluent and operation requirements have been established:

1. All wastewaters conveyed to the treatment plant must, at all times, be submitted to the
complete treatment and must be discharged into the receiving environment through the
outfall.

2. The quantities of organic matter, expressed in BOD4! (mg/l and kg/d) and SS (mg/I
and kg/d), present in the treatment plant effluent should not exceed those indicated on
the attached chart, “Effluent requirements of an activated sludge treatment plant” and
according t prescribed conditions therein.

3. The monitoring program specially prepared for the above-mentioned treatment plant
must be carried out entirely and the required monthly reports must reach ONAS at the
latest six weeks following the month concerned. Test results from an independent
laboratory must be attached to each report.

4. Monthly reports summarizing interventions carried out as part of the maintenance
program must be attached to the mcnthly monitoring reports. They are thus subject to

the same deadiines.

'COD is not a biologically controllable parameter. However, its analysis is simpler, more rapid, and more reliable
than that of BOD;. For that reason, it is essential to determine the COD of cach sample subject to a BOD, analysis,
even if it is only to confirm the result of the latter. In most cases, the treatment station operator can determine the
COD/BOD; ratio of the raw wastewater. This ratio varies from 2.5 to 4.0 for domestic wastewaters. Thus, too high
a ratio may alert the operator to an industrial discharge incompatible with the biological process of the treatment

station,
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Monitoring of Activated Sludge Treatment Plants

The objective of a treatment plant monitoring program is primarily to vzrify compliance with
effluent and operation requirements. The monitoring program must also depict general plant
operation and the nature of its operational problems.

The monitoring program specifies what data the operator must send monthly to the agency
supervising the plant’s performance and operation. The operator must indicate on the
monthly forms all the test results obtained during that month for the parameters described in
the program. It is the program which sets the required minimum frequencies.

The list of parameters of the monitoring program is attached. It is desirable that the agency
responsible for the control of the monitoring program prepares the forms for data
transmission. The operator is requested to use these forms regularly to avoid duplication of
information.

Note that the monitoring program varies according to the nature of effluent requirements and
the size of the treatment plant (see “Table of Treatment Plant Categories” in Annex C).

The “Annex to the Monitoring Program” contains details on the information and tests
required for monitoring. It should be noted that upon approval of the designated agency,
certain parameters may be omitted when the equipment required to collect certain data has
not been installed. The monitoring program presented, however, is a minimum standard
program, so particular conditions may require additional parameters or higher reading
frequencies.

The designated agency will also provide the operator with a document establishing the format
of the treatment plant’s annual operation report.
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Monitoring Program Activated Sludge Plants

Information to provide monthly to the designated agency.

PARAMETERS MINIMUM FREQUENCY REQUIRED
ACCORDING TO THE STATION'S
CATEGORY
1 2 3 4 5
1. Flows:
-Influent: daily flow (m*/d) 1/d 1/d 1/d 1/d 1/d
-Maximum and minimum hourly flows (m*/d) 1/d i/d 1/d 1/d 1/d
2. By-pass, outlet pipes
-duration of operation (hr.) 1/d 1/d 1/d 1/d 1/d
-justification 1/d 1/d 1/d 1/d 1/d
3. Meteorology
-rainfall (mm of water) 1/d 1/d 1/d 1/d 1/d
4. Bar rack
-volume of debris (m*/month) 1/m I/m 1/m 1/m 1/m
- (m*1000 m? of water) - -- 1/m 1/m 1/m
5. Grit removal
-volume of sand (m*month) I/m 1/m 1/m I/m 1/m
- ‘m*/1000 m’ of water) - - 1/m 1/m 1/m
6. Influent (before the return of floating matter)
* - COD (mg/l) 1/w 3w 3/w S/w I/d
* - BOD; (mg/l) 172w 1/w 3/w 5/w 1/d
* - SS (mg/l) 172w /w 3w S/w 1/d
- VSS (mg/l) -- 1/w 3/w S/w I/d
- NH, (mg/l N) -- 1/m 1/w 1/w 2/w
- TKN (mg/l N) - 1/m 1/w 1/w 2/w
- NO; + NO, (mg/l N) - 1/m l/w 1/w 2/w
- O-PO, (mg/1 Py @ 1/w 1/w 3w S5/w 1/d
- P, (mg/t P) @ 1w 1w 3w 5/w 1/d
Note:  1/d = once daily (official symbol of the international system);
I/w = once weekly; 172w = once every 2 weeks
1/m = once monthly.
" test conducted once a month by a certified laboratory
a1 test required if phosphate removal is required for the period.



MONITORING PROGRAM
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PARAMETERS MINIMUM FREQUENCY REQUIRED
ACCORDING TO THE STATION’S
CATEGORY
1 2 3 4 5
7. Aeration Basins 1/d 1/d 1/d 1/d 1/d
- number of basins in operation 1/d 1/d 1/d 1/d 1/d
- total aeration volume (1000 m?) 1/d 1/d 1/d 1/d 1/d
- number of working boosters 1/d 1/d 1/d 1/d 1/d
- air flow (m%hr) 1/d 1/d 1/d 1d 1/d
- number of acrators out of service S/w S5/w 1/d 1/d 1/d
- average D.O. (mg/l) I/w l/w 3w Siw S5/w
- S.8. (mg/l) -- 1/w 3/w 5/w 5/w
-V.S.8. (mg/) -- -- l/iw l/w l/w
- F/M ratio I/w 1/w 3w S5/w Siw
-SVI (Mohlman) -- 1/m 1/w 1/w 1/w
- sludge age (d) 1/w 1/w 3/w 5/w 5/w
- sludge volume after 30 min. (%)
8. Filiraiion
- number of filters in operation 1/d 1/d 1/d 1/d 1/d
9. Chemical phosphate removal
- lype and quantity of chemical used 1/m I/m 1/s 1/s /s
10. Chlorination
- operation duration (d) 1/d 1/a 1/d 1/d 1/d
- effluent chlorine residual (mg/l) 1/w l/w Iw S/w 1/d
- type and quantity of chemical used 1/m 1/m 1/w 1/w I/w
11. Ultraviolet disinfection
- number of lamps in operation 1/d 1/d 1/d 1/d 1/d
12. Effluent
* - COD (mg/) 1/w 3/w I/w 5/w 1/d
- BOD, (mg/l) 172w 1/w 3w 5/w 1/d
* - 85 (mg/) 172w 1/w 3w 5/w 1/d
- VSS (mg/1) = 1/w I/w Siw 1/d
- NH, (mg/l N) - I/m I/w 1/w 2/w
- TKN (mg/l N) -- 1/m 1/w l/w 2/w
- NO,+NO, (mg/l N) -- I/m 1/w 1/v 2/w
- O-PO, (mg/l P) (1) 1/w 1/w 3w 5/w 1/d
- P, (mg/l P) (1) I/w 1/w 3/w S5/w 1/d
* - fecal coliforms (org./100 ml) (2) 1/w 1/w 2/w 2/w 1/d

Note:  1/d = once daily (official symbol of the international system);

I/w = once weekly; 172w = once every 2 weeks
1/m = once monthly.

* test conducted once a month by a certified laboratory

(1) iest required if phosphate removal is required for the period.

) test required if disinfection is required for the period.




ROUTINE MONITORING
PARAMETERS MINIMUM FREQUENCY REQUIRED
ACCORDING TO THE STATION’S
CATEGORY
1 2 3 4 5
13. Sludge Recycle
- 8§ 1/m /w 3/w 5/w 5/w
- VSS - l/w 3/w 5/w Siw
- average recycle ratio (%) 1/m 1/w 1/d 1/d 1/d
- (recycled vol./influent vol.)
14. Sludge treatment chain
14.1  Primary scdimentation sludge
- S§, VSS -- 1/w 3/w 5/w S/w
- volume withdrawn (m?) /d 1/d 1/d 1/d 1/d
14.2  Excess sludge (secondary sedim.)
- S§, VSS -- l/w 3w 5/w S/w
- - volume withdrawn (m?) 1/d 1/d 1/d 1/d 1/d
14.3  Thickener’s sludge
(by gravity or flotation)
- TS, TVS -- l/w 1/w 3w 3/w
-volume withdrawn (m?) - 1/d 1/d 1/d 1/d
14.4  Sludge from the storage basin
- TS, TVS -- 1/w 1/w 3w 3/w
- volume withdrawn (m?) 1/d 1/d 1/d 1/d 1/d
14.5  Sludge from the digester
- TS, TVS - 1/w 1/w 3/w 3/w
- volume withdrawn (m?*) - 1/d 1/d 1/d 1/d
14.6  Sludge from the drying system
- dryness 1/m 1w 1w 3w 3/w
- sludge volume withdrawn (m®) 1/d 1/d 1/d 1/d 1/d

Note:

1/d = once daily (official symbol of the international system);

1/w
1/m

once weekly;
once monthly.

1/2w = once every 2 weeks




PARAMETERS MINIMUM FREQUENCY REQUIRED
ACCORDING TO THE STATION’S
CATEGORY
1 2 3 4 5
14.7  Sludge evacuated from the station
- dryness I/m 1/w 1/w 3/w 3/w
- volume withdrawn (m?) 1/d 1/d i/d 1/d 1/d

* - tests (A) {A) (B) (B) ©

-TS (mg/l)

-TVS (mgl)

- TKN (mg/kg solids)

- HN, (mg/kg solids)

- NO,+NQ, (mg/kg solids)

-K (mg/kg solids)

- P, (mg/kg solids),

- Calcitm (mg/kg solids)

-Magnesivm (mg/kg solids)

..pH

- Aluminum (mg/kg solids) (1)

- Arsenic (mg/kg solids)

- Boron (mg/kz solids)

- Cadmium (mp/kg solids)

- Cobalt (mg/kg solids)

- Chromium (mg/kg solids)

- Copper (mg/kg solids)

- Iron (mg/kg solids) (1)

- Manganese (mg/kg solids)

- Mercury (mg/kg solids)

- Molybdenum (mg/kg solids)

- Nickel (mg/kg solids)

- Lead (mg/kg solids)

- Selenium (mg/kg solids)

- Zinc (mg/kg solids)

- BPC (mg/kg solids) (2)

15. Miscellaneous information
- comments on microscopic analysis of the mixed 1/m I/m l/m 1/m 1/m
liquor (except category 2; category 2 if
necessary)
- abnormal odors 1/m 1/m I/m 1/m 1/m
- major mechanical breakages 1/m 1/m 1/m 1/m 1/1n
- summary of operation problems 1/m l/m 1/m 1/m 1/m
Note: 1/d = once daily (official symbol of the international system);

1/w = once weekly;
1/m = once monthly.

1/2v1 = once every 2 weeks
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NOTES FOR THE TABLE ON THE PRECEDING PAGE

1/d = once daily (official symbol of the international system);
1/w = once weekly; 1/2w = once every 2 weeks
1/m = once monthly.

*

(1)

2
(A)

(B)

(©)

tests conducted by a certified laboratory.

With phosphate removal, aluminum (Al) or iron (Fe) concentrations must be
measured according to the chemical used, alum or an iron compound.

Test to be conducted once a year only.

If there is agricultural use (land application) = every time sludge is withdrawn from

the station or once a month, whichever is less. If the sludge is buried = once a year.

If there is agricultural use (land application): once a month. If the sludge is buried:
twice a year.

If there is agriculrural use (land application): once a month. If the sludge is buried:
once per quarter.
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Annex to the Monitoring Program

Details on the Implementation of the Monitoring Program
(Activated Sludge)

1 Overview

The monitoring program includes the data transmitted monthly to the designated agency on
appropriate forms.

The operator should report all test results performed at the plant for parameters appearing on
the forms. However, the regular control is based on some minimum frequencies, which can
vary according to the importance of the plant and the sampling point.

Testing from various areas of the wastewater as well as sludge treatment chains should be
done on samples gathered the same day if necessary.

Influent and effluent testing must be performed once a month by a certified laboratory for the
following parameters: BOD;, COD, SS, O-PO,, P,,, and fecal coliforms (effluents only). The
other tests can be done on site except for those done on the sludge evacuated from the plant.

2 Sampling

Influent and effluent analyses must be performed on 24-hour composite samples.

* For Category 1 and 2 plants, the sampling may be made up proportionally to the time,
with a minimum of four samples per hour.

° For Categories 3, 4, and 5, the influent sampling must be proportional to the flow, with a
minimum of four samples per hour at the time of minimum hourly flow. Sampling
elsewhere may be proportional to the time, with a minimum of four samples per hour.

Sampling for fecal coliforms must be instantaneous (manual). The samples must be taken
between 9:00 am and 3:00 am, at least one hour earlier than the previous sampling day.
When the sampling is done in an ultraviolet disinfection system, reactivating the
microorganisms must be avoided: the sample must be placed immediately in an opague bottle
covered with aluminum and preserved at 4°C.

Samples for analysis from other points of the wastewater and sludge treatment chains may be
taken manually. To make sure the results are representative, tests must be conducted on
composites of at least four samples taken at regular intervals during the day or during a



E-9

pumping cycle or at different points in the basins. These samples are then mixed to obtain
homogeneity.

3 Meteorology

Rainfall reading is from the plant’s pluviometer. It must be done daily at the same time as
influent flow reading.
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Proposed Effluent and Operation Requirements for a Sewer Network

Proposed General Guidelines to Prepare a
Monitoring Program of Network Maintenance and
Performance Indicators for the Operation of the Sewer Network

Proposed Monitoring Program for Overflow Works

Al
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Effluent and Operation Requirements for the (Name) Sewer Network

Description of sector boundaries:

Description of network components:

*R.C.pipes: “_ _"mof* " mm@, etc.
®* PVC pipes: “_ _"mof *_ " mm @, etc.
* ACpipes: “_ _"mof “ " mm @, etc.
® “_ " manholes

“ »

_" inlets and draining wells
_ _" junction boxes

“

“_ _” pumping stations

“_ _" mof force mains, - “_ " mm @ in “xxx”

“

_ " overflow structures

Note: The description must be as complete as possible. If necessary, describe separately

each type of network (separate, domestic, and storm).

Within the sector and for the overall components of the above network, the following
effluent and operation requirements have been defined:

1.

All necessary measures must be taken te make sure that all wastewater collected in the
network is discharged as expected (stormwaters through an outlet and domestic or
combined wastewaters into a treatment plant). The only allowable exceptions, where a
portion of the wastewater is not conveyed as planned, are situations anticipated during the
design of the network (for example, significant rainfalls in the case of a combined system)
or emergency cases (unforeseeable situations of limited duration not due to negligence in
the maintenance of a network component).

Monthly reports required in the “Monitoring Program of Network Maintenance” must
reach ONAS by the third week after the end of the subject month.

All necessary measures must be taken to satisfy the conditions defined in the attached
form, “Performance Indicators for the Operation of the Sewer Network. "

Particular attention must be paid to the overflow works so as to facilitate compliance with
the requirements of the attached form, “Effluent Requirements for Overflow Works. "

The monitoring program specifically prepared for the above-mentioned overflow works
must be carried out entirely, and the required monthly reports must be attached to the
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monthly reports of the “Monitoring Program of Network Maintenance”; they are thus
subject to the same deadlines.

6. Any monthly report required in the “Tool Maintenance Program for Sewer Network
Operation™ must be sent to ONAS at the same time as the other monthly reports
mentioned above.
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Proposed Guidelines for the Preparation of
a Monitoring Program of Network Maintenance

The objective of the moniioring program of sewer network maintenance is to provide
necessary data to check the performance of the operator responsible for the maintenance of
the sewer network.

Thus the operator must prepare a monthly report to summarize its activities. Since the
operator should prepare such a report for its own business management, this should not
constitute an additional task or incur additional expenses.

The supervisory agency of the operator will define the content and format of this report. The
idea is to establish a list of control parameters of interest to the agency so as to obtain a
monthly balance.

Obviously, this monitoring program must be designed specifically for the network
characteristics as well as the performance indicators concerned. Proposed guidelines for the
preparation of these indicators are presented below. The list of control parameters to include
in the monitoring program must not be limited to the cases where a performance indicator is
presented.

For pumping stations, the parameters to include in the maintenance program should be
selected based on maintenance manuals prepared during the construction of such stations. For
example, the parameters selected should include meter readings, monitoring of bar rack
operations (quantity of debris removed, their transpoit and disposal), and monitoring of
pump repair, of ongoing electrical maintenance, of preventive maintenance, of major periodic
maintenance (pumps, generators), of the maintenance of the basin, and of building
maintenance.

,\\)
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Proposed Guidelines for the Preparation of Performance Indicators for
Sewer Network Operation

Hiring private snterprises to operate sewer networks has two fundamental objectives:
® to improve the quality of service to the users; and
® o reduce operation costs.

To realize these two objectives, it is essential that contracts with the private enterpriscs be
well balanced. Contracts that are too small do not allow the reduction of operation costs,
while contracts that are too large may affect the quality of service to the users.

A current market study has among its terms of reference the definition of the size of sewer
networks that can be operated by private enterprises. This definition must take into account
the particular characteristics of the Tunisian sewer networks as well as the available technical
means for their operation.

Thus, the operator will have to select its procedures and tools in relation to the overal! sewer
network under its responsibility. This choice must optimize the use of available resources to
satisfy the above-mentioned two objectives.

At this stage of the privatization progrum in water pollution control, it is too early to
precisely define performance indicators for sewer network operation. Besides, such indicators
must be prepared specifically for each sector to be entrusted to a private operator.

However, it is useful to establish the bases for the future preparation of performance
indicators adapted tc each sector.

There are three types of performance indicators:

A. speed of intervention (expected response time between a service request and its
realization);

B. voluine of work accomplished; and
C. preventive activities.

Ranges are proposed below for the indicators. Note that ONAS’ operation staff must validate
the numbers suggested in these ranges.



A. SPEED OF INTERVENTION

REQUEST

EXPECTED RESPONSE TIME

Unblocking

4 to 6 hours (multiplied by 1.5 for evening or
holiday calls)

Installing a new connection

One week

Cleaning campaign

According to the schedule of other parties
involved

B. VOLUME OF WORK ACCOMPLISHED

Suggested performance indicators relate to equipment and/or methods used to carry out
operation activities. The numbers proposed approximate ONAS’ experience.

METHOD AND/OR PIPE BLOCKAGE RATE
EQUIPMENT LOW MEDIUM HIGH
EXPECTED QUANTITIES
Combined 600 m/d 400 m/d 200 m/d
Hydrocleaner 500 m/d 300 m/d 150 m/d
Minicleaner 300 m/d 200 m/d 100 m/d
Bucket cleaner* 30 m/d 10 m/d 3 m/d
ispira[or 50 str/d 40 str/d 30 str/d
Mini-aspirator 25 str/d 20 str/d 20 str/d
Hydraulic pump 50 str/d 40 str/d 30 str/d
Cleaning machine 55 str/d 35 str/d 25 str/d
m/d = meters/day str/d = structures/day

* for diameter > 600 mm only

Given the precise technical definition of a sector and the above ranges, it is necessary to
determine the most appropriate methods and/or equipment (in order to establish the volumes

of work expected of the operator). The volumes of work will be exoressed in lineal meters or

number of structures per month and per year.
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C. PREVENTIVE ACTIVITIES

—

T ACTIVITY FREQUENCY

Systematic Cleaning At least once every three years
Cn the average once a year
At most three times a year

Cleaning of basins Once a month

Minimum frequencies apply to pipes in good condition with a sufficient slope to provide
satisfactory self-cleaning. Average frequencies apply to pipes still in good condition but
lacking self-cleaning flow. Finally, maximum frequencies apply to old, completely
deteriorated pipes with rather stagnant flow conditions.

A good knowledge of the network makes it possible to establish the total length of each pipe
category. One can then determine the “effective pipe length to clean per year” by multiplying
these lengths by the corresponding frequencies. This length should be updated yearly to take
into account sewer rehabilitation activities as well as network extensions.

The “total length of pipes cleaned during the year” can then be compared to the number
mentioned above. As an incentive to the operator for the best service possible, a contract
clause may provide a bonus for exceeding the “effective pipe length to clean per year.”

Such an approach would also allow a more precise quantification of the additional
maintenance cost of pipes in bad shape. It then becomes easier to determine which of these
pipes must be rehabilitated first. When the 20-year present value maintenance cost of a pipe
exceeds the rehabilitation cost of the same pipe, it is more advantageous to rehabilitatc than
to continue maintaining it.
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Monitoring of Overflow Structures

The objective of the program of monitoring overflow structures of the sewer network is to
verify that they meet discharge requirements under various conditions throughout the year.

For this purpose, the outlets will be visited periodically throughout the year to observe
whether or not there are wastewater overflows. In some specific cases, the overflow
structures may be equipped with a system that continuously measures the number and
duration of overflows (autonomous recorder of overflow frequency and duration or
telemetering system).

The attached document, “Monitoring Program — Case of Overflow Structures of Sewer
Networks,” defines monitoring procedures and frequencies according to whether or not there
is a recording system. In a particular case, the list of overflow structures to monitor in a
given sector must also be presented with the monitoring type required for each one.

It is also desirable to define the format of the information. Thus it is advisable to prepare
monitoring forms adapted to the monitoring procedures, according to the following
possibilities:

* weekly readings — case without a recorder

e weekly readings — case with or without a recorder

o daily readings

NOTE: The proposed program is designed for the northern part of Tunisia which has
abundant rainfall. It could be reduced for the more arid areas in the southern part of
the country.
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Monitoring Program for Overflow Structures of Sewer Networks

1 Structures Concerned
All the structures upstream of the treatment plant and subject to wastewater overflows must

be monitored. The attached table, “Identification of Overflow Structures and Required
Monitoring,” contains the list of structures concerned.

2 Type of Reading
2.1 Without a Recorder

This involves a visual observation of whether or not there is an overflow at the time of the
visit,

Whenever the outlet is accessible and the overflows are judged rare, a visual mark is added.
The reading consists of verifying whether or not the mark has moved since the last visit.

2.2 With a Recorder

The recorder measures the duration of operation of the overflow structure and the number of
times it was used during a given period.

REMARK: At each reading, when an overflow is observed or recorded, it is
COMPULSORY to indicate in the “COMMENTS” section of the monitoring
chart the CAUSES of the overflow (e.g., breakage, breakdown, obstruction,
rain, defective recorder, invalid reading because the sounding rod is dirty,
etc.) and the IMPORTANCE of the overflow (e.g., trickle of water, pipe
Y full, Y2 full, etc.). Any obstruction must be removed and the observation
repeated 24 hours .ater.

3 Reading Period, Frequencies, and Conditions
3.1 When There Is No Recorder
PERIOD: One year (from January 1 through December 31)

FREQUENCY: Once a week
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NOTE: In some cases (e.g., very difficult access to the overflow structure), the
frequency may be reduced AFTER AGREEMENT WITH THE
MONITORING OFFICER.

CONDITIONS: Visit at the time of peak flow (between 10:00 and 13:00 except
in particular cases) during a rainless day.

When it is difficult to met these conditions, the weekly visit must still take place. The
weather condition at the time of the visit must always be noted (S = dry; P = rain) and, if
possible, one must indicate a recent rainfall by P24. i.e., rain within the last 24 hours.
Appropriate comments for overflows, concerning their cause and importance, must be written
on the monitoring chart.

Furthermore, when there is a mark, it must be noted whether or not it has moved. 'f so, the
mark must be reset immediately or as soon as the overflow stops.

3.2 When There Is a Recorder
3.2.1 Awutonomous Recorder

PERIOD: One year (from January 1 through December 31

FREQUENCY: Once a week

CONDITIONS: Weekly visit and reading of the duration of operation of the
overflow structure since the last visit

Whenever possible, add a mark to confirm the information on the recorder. The indication as
to whether or not the mark has moved must be noted at each visit. If it has moved, it must
be reset immediately or as soon as the overflow stops.

Furthermore, the outlet is observed to see whether there is an overflow or not during the
visit. For this purpose, it is strongly that the visit be made at the time of peak flow (between
10:00 and 13:00) on a dry day if possible.

3.2.2  Telemetering (or last overflow structure before the treatment plant)

PERIOD: One year (from January 1 through December 31)

FREQUENCY: Once daily

CONDITIONS: Daily reading of the duration of the overflow structure and of
the corresponding number of events

Furthermore, the overflow structure will be visited periodically to observe its operating
condition and that of the metering device (sounding rod, float, etc.)

(For the last overflow structure before the treatment plant, the information is written on the
plant’s form).

REMARK:  When the telemetering system is not working, the information must be entered
on the form using the “without a recorder” method.

o
7
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1. General

The term “aerated lagoon” designates a type of treatment plant designed to treat wastewater
whose concentration of organic matter (BODy) remains under 225 mg/l. The plant design’s
initial BOD; efficiency estimates are based on Eckenfelder equations, which determine the
amount of organic matters (BOD;) dissolved in each basin according to the concentration
entering the basin and the length of time spent there. The ajr force applied to each basin is
then calculated according to the load of organic matter in kg BOD; to be oxidized daily in
each basin. Generally, 2.25 kgO, are needed to oxidize 1 kg BOD;.

Since wastewater in Tunisia has an average BOD; concentration of around 350 mg/l, it must
undergo a more intensive treatment initially to obtain effluent of a satisfactory quality;
otherwise the number of “aerated lagoons” would need to be much higher, pushing
construction costs of such a plant beyond those of other types of treatment. Thus, aeration in
the first basin must be calculated similarly to that of “activated sludge” plants or “oxidation
channels” in which organic loads are initially reduced by around 50%. The fact that the
Wastewater entering the second basin has a BOD; of concentration under 200 mg/l makes
“aerated lagoon” treatment a promising method for improving effluent quality.

When it comes to evaluating the treatment plant’s performance level in respect to BOD;, we
must keep in mind that the first basin, or at least a part of it, is not really a part of the so-
called “aerated lagonn” system, but rather reduces by 50% the BOD; load carried in by raw
wastewaters. Evaluation of performance levels thereby begins with the already reduced load
and by subtracting the part used in the first stage to oxidize the raw wastewater from the
total volume of the different basins.

Furthermore, certain lagoon treatment plants have an aeration system calculated in the same
way as for an oxidation channel, and some even have sludge treatment systems. In this case,
the treatment plants should be treated as an oxidation gutter whose performance is
Comparable to those treatment plants referred to more generally as “activated sludge.” The
calculation and formulation of BOD; effluent requirements should be done following the
model suggested for that type of plant.

The water temperature in aerated lagoons — like the temperature in Tunisia — s, in general,

relatively high and promotes the growth of algae. Thus, when it comes to testing BOD;, it is
preferable to specify filtered BOD; for lagoon effluent.

2. Determination of plant performance level with respect to BOD,

The performance of an “aerated lagoon” treatment system depends heavily on average
retention time in the lagoons and the number of series basins. The following table proposes a

above. The table, however, can be calibrated for the Tunisian system using actual results
measured in each class.
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Number of basins in series

1 2 3 4
PERFORMANCE
LEVEL RETENTION TIME (1) IN DAYS BEGINNING WITH INITIAL PERFORMANCE LEVELS
I 16 13 12 11
II N/A 20 17 16
III N/A 28 25 23

(1) RETENTION TIME =

Total volume of liquid in the lagoons x 0.9

Design flow or influent flow

Round results off in the normal way: (<0.5 = 0) and (= 0.5 = 1)

3. Determination of fecal coliforms effluent

The determining factor when it comes to fecal coliform reduction is retention time coupled
with the effect of solar ultraviolet rays. The following table proposes a conservative result
for the quantity of fecal coliforms per 100 ml which can be found in the lagoon wastewater
treatment effluent depending on the number of retention days and the number of series
basins. It can, however, be calibrated for the Tunisian system using actual results measured

at each one.

RETENTION TIME (1)

Amount of fecal coliforms per 100 ml

More than 2 series

(days) 2 series lagoons lagoons
< 159 50 000 20 000
16.0 to 24.9 10 000 5 000
= 25.0 2 000 1 000

(1) RETENTION TIME = Total liquid_volume of the lagoons x 0.9
Design flow or influent flow
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4. Aerated lagoon effluent requirements calculation sheet

Plant: File no:

DATA USED TO CALCULATE AERATED LAGOON REGQUIREMENTS

DESIGN DATA Lodesign: __ kgBODs/d == C: _ mg/I
YEARGcon: —
FLOWconeinn.: __ m’/d _ lagoons in series totaling __m?

PERFORMANCE LEVEL - BOD,
(Total volume x 0.9) + Qeonc. = _._d === Level _

FECAL COLIFORMS Intermediary Period:  half-yearly [

quarterly (]
monthly [J
“ECKENFELDER” THEORETICAL EFFICIENCIES - BOD; ==== J
Basinnol = __ m’Basinno3 = __ m® B _% _mg/i
Basinno2 = ___m’Basinno4 = __ m?
—_— ]
CALCULATION OF REQUIREMENTS
Type of requirement Waste load assigned (kg/d)
BOD,
mg/l o) R.m (A) (B)
_ _ % YEAR . o
_ _ % Intermediary _ .

(1) RECOPY THE FIGURES THE TABLE PROVIDES FOR BOD, CONCENTRATIONS AND EFFICIENCIES ACCORDING TO THE
PERFORMANCE LEVEL IN WHICH “mg/I” CORRESPONDS TO THE CONCENTRAT:ON AND “R,.." TO THE EFFICIENCY TO BE
ATTAINED FOR THE PERIOD.

(A) Calculate: mg/l X Qconc/inﬂ. + 1000 = assigned waste load depending on the concentration to
atain

(B) Calculate: (l ‘R..,) X Loconcsinn. = assigned waste load depending cn the average

efficiency to attain

NOTE: Keep the highest load between (A) and (B).

el H . .
FECAL COLIFORMS (see the "TABLE which determines the amount of fecal coliforms per 100 m!

depending on retenticn time and the number of series basins)

REQUIREMENT RETAINED: _org/lOO ml (geometrical average for the period)

e
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5. Proposed effluent and operation requirements

EFFLUENT AND OPERATION REQUIREMENTS
OF THE TREATMENT PLANT (treatment plant name)

Given the flows and pollution loads anticipated for the above-mentioned treatment plant and
its equipment, the following effluent and operation requirements have been established.

1.

All wastewaters conveyed to the treatment plant must, at all times, be submitted to the
complete treatment and must be discharged into the receiving environment through the
outfall.

The quantities of organic matter, expressed in 30D, (mg/l and kg/d) and in fecal
coliforms (numbei/100 ml), present in the treatment plant effluent should not exceed the
values indicated on the attached chart, “Effluent requirements of an aerated lagoon
treatment plant” and acccrding to prescribed conditions therein.

The monitoring program specially prepared for the above-mentioned treatment plant must
be carried out entirely and the required monthly reports must reach ONAS at the latest
six weeks following the month concerned. Test results from an independent !aboratory
must be attached to each report.

Monthly reports summarizing interventions carried out as part of the maintenance
program must be attached to the monthly monitoring reports. They are thus subject to the
same deadlines.
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EFFLUENT REQUIREMENTS
OF THE AERATED LAGOON TREATMENT PLANTS

CONCENTRATION WASTE LOAD ASSIGNED*

mg/l kg/d
PARAMETER PERIOD : average for the period
YEAR (1) |
BOD;,
Intermediary Period (2) 0))

Geometric Average

Fecal Coliforms Intermediary Period (2) 000 org./100 ml

v/ The assigned waste load should never be exceeded.

v/ (1) If the measured concentration exceeds the required concentration, it is still acceptable provided the
influent BOD; load is reduced by at least _% over the year, and _% over the intermediary period.

(2) The intermediary period is determined by the plant category (size) as defined in the monitoring program.

These requirements apply to the effluent in the final lagoon.

Data used to determine compliance with the requirements are those provided by the operator
in accordance with the monitoring program required by ONAS as weil as any data collected
at ONAS’ request or by the operator.

NOTE: The yearly and intermediary BOD; concentrations and efficiencies for the year
and for the intermediary period must be transcribed using the table proposed

below.
PERFORMANCE PERIOD CONCENTRATION EFFICIENCY

LEVEL (mg/l) (%)

I Annual 40 80
Intermediary 60 70

11 Annual 30 85
Intermediary 50 75

{1 Annual 20 90
Intermediary 30 85

As earlier stated, the proposed concentrations and efficiencies can be revised according to the
actual concentrations and efficiencies measured in Tunisian aerated lagoons. The proposed
values, however, are sufficiently realistic to be used integrally initially.

The intermediary period is biannual for Category 1 plants, quarterly for Categories 2 and
3, and monthly for Category 4.




6. Proposed monitoring program

One of the primary objectives of a treatment plant monitoring program is to verify
compliance with effluent requirements established for the plant.

In the case of aerated lagoon ireatment plants, these requirements are set up with
performance variations for the intermediary periods, as well as with an annual basis.

ONAS requires both regular monitoring of effluent quality throughout the year and periodic
control of the influent in order to assess the performance of the treatment process.

In the case of irregularities (for example, non-compliance with requirements or abnormal
odors), ONAS should be able to formulate a diagnosis rapidly. Information is therefore
required on those operational parameters most likely to vary, such as aeration parameters. In
addition, effluent load evaluations also serve to verify compliance with the design basis and
to establish treatment plant efficiencies.

The list of parameters subject to monitoring as well as the frequencies and how to achieve
them are outlined in the following section, “Monitoring Program for Aerated Lagoons.”
Since certain aspects vary with a treatment plant’s size or the nature of the requirements,
certain parameters may not be applicable to a given plant.

It should be noted that certain parameters may be omitted upon approval from ONAS when
the equipment required to collect certain data has not been installed. The monitoring program
presented here, however, is a minimal program, so particular conditjons may require
additional parameters or higher reading frequencies; for example, readings will be required
when particular conditions exist (e.g., the presence of industry(ies) whose load represents
more than 30% of the total load, or whose effluent contains toxic substances, etc.).

ONAS has also defined the form in which it wants this information to be provided. A
standardizes form is to be sent to ONAS monthly.
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MONITORING PROGRAM FOR AERATED LAGOONS

Section 1. Definition of Quarterly Periods

IDENTIFICATION OF
QUARTERLY PERIODS CORRESPONDING MONTHS
Ist January, February, March
2nd April, May, June
3rd July, August, September
4th October, November, December

Section 2. Definition of Treatment Plant Categories

CAPACITY
CATEGORY m’/d Population equivalent
1 < 500 < 5000
2 2 500 to < 5000 = 5000t < 50000
3 = 5000t < 15000 = 50 000 to < 150 000
4 = 15000 to < 50 000 = 150 000 to < 500 000
5* = 50 000 = 500 600

* It is highly unlikely that aerated lagoons will be chosen to treat such a flow and/or
population. We will therefore not refer to Category 5 in the rest of this document.
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FREQUENCY OF

READINGS BY
CATEGORY
PARAMETERS 1-2 34
Section 3. Flows
Daily influent flow (m*/d) 1/d 1/d
Instantaneous effluent flow (m’/d) 1/w 1/w
Section 4. Influent Gutlet
Duration of operation (hours/d) i/d 1/d
Section 5. Meteorology
Rainfall (mm of water/d) i/d 1/d
Section 6. Treatment
Operation time of each booster (hours/d) 1/d 1/d
Air flow (m*/min) 1/d 1/d
D.O. in the effluent (mg/l) 1/w 1/w
Effluent temperature (°C) 1/w 1/w
D.O. in each basin (mg/l) 1/m 1/w
Temperature in each basir (°C) 1/m 1/w
Aerator out of service 1/1n 1/m
Aeration modifications 1/m 1/m
Abnormal odors 1/m 1/m
Floating debris 1/m 1/m
Basis deviations 1/m 1/m
Section 7. Chemical feed
Chemicals used 1/m 1/m
Quantity used monthly 1/m 1/m
Usage objective 1/m 1/m
Injection sites 1/m 1/m
End of feed 1/m 1/m

1/d = once daily;  2/w = twice every week;
1/w = once weekly; 1/2w = once every two weeks;
{/m = once monthly.
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Section 8. Regular Effluent Monitoring

A. CATEGORY 1

* EVENLY SPACE THE TESTS (once by an independent laboratory, and then on sitc)

FREQUENCY
PARAMETERS Independent On site
(In mg/l except for amt of fecal coliforms per/100 ml) lab
BODg, SS, NH, (mgn N 1/m —
COD I/m * I/m *
le (mg/i P) 1/m ——
Fecal Coliforms 1/m

B. CATEGORY 2

Fecal Coliforms

* EVENLY SPACE THE TESTS (once by ar independent laboratory, and then on site)

FREQUENCY
PARAMETERS Independent On site
(in mg/l, except for amt of fecal coliforms per/100 ml) iaboratory
BODg, SS, NH, g n) 1/2w -
COD 12w * 12w *
Pm( (mg/! P) l/m e

172w
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C. CATEGORY 3

FREQUENCY
PARAMETERS Independent On site
(in mg/l, except for amt of fecal coliforms per/100 mi) lab
BOD;q, SS, NH; (mgn ) 1/w —
COD 1/wH* 1/w
P, tmgni p) 172w -
Fecal Coliforms 1/w —

** DOUBLE TEST (the sare sample divided into two fractions)

D. CATEGORY 4

FREQUENCY
PARAMETERS Independent On site
(in mg/l, except for amt of fecal coliforms per/100 ml) lab
BOD,, COD, SS$ 2w H* 1/w
NH,; (mg/l N} 2/w —
O'PO4 (mg/l P) 1/w ** 1/w
Pm( (mg/l Py 1/w ———-
Fecal coliforms 2/w —

** DOUBLE TEST (the same sample divided into two fractions)




Section 9. Regular Influent Monitoring

APPLIES ONLY TO CATEGORY 4 AERATED LAGOONS excluding those
months in which there is a periodical control

FREQUENCY
PARAMETERS Independent On site
(in mg/l) lab
BOD;,, COD, SS --- I/m
P mgnp --- I/m
Section 10. Periodical Influent Monitoring
CATEGORY
PARAMETERS 1 2 3and 4
(in mg/l)
BODq, COD, SS twice (2)/year ** | 3 times/year ** once (1)/quart **
TKN and NH4 (mg/l N)
P mgn vy (3 consecutive days)

** Intervals evenly spaced throughout the year.
Same days as effluent

Section 11. Periodical Effluent Monitoring

CATEGORY
FARAMETERS 1 2 3 and 4
(in mg/l)
BODq, COD, SS twice (2)/year ** | 3 times/year ** once(1)/quarter **
TKN and NI‘I4 (mg/t N)
P, men p) (3 consecutive days)

** Intervals evenly spaced throughout the year
Same days as influent
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Section 12. Sludge Management — CATEGORIES 1, 2, 3, and 4

A. Sludge Accumulation Measurements

TYPE OF BASIN

FREQUENCY

Entry of raw wastewaters
(influent) and/or
secondary basins

once (1)/3 years AND once (1)/year when the sludge
volume represents 10% of the lagoon’s volume

Exit of treuied wastewaters
feffluent) and/or with
phosphate removal

once (1)/3 years AND once (1)/year when the sludge
volume represents 10% of the lagoon’s volume
and/or when the sludge level falls to one meter under

the influent pipe radier

B. Sludge Sampling and Testing

I
TYPE OF BASIN

FREQUENCY

Entry of raw wastewaters
(influent) and/or
Secondary Basins

once (1)/3 years

Exit of treated wastewaters
(effluent) and/or

testings in the year preceding the

preceding the draining.

with chemical phosphate removal

When agricultural cr forestry use is planned, there should be 2 sludge samplings and

When burial of decontaminated sludge is planned, one single test is required in the year

once (1)/3 years

basin draining.
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C. Parameters Subject to Testing (by an independent ONAS approved laboratory)

TS (mg/1) Aluminum  (mg/kg solids) (1)
TVS (mg/l) Arsenic (mg/kg solids)
TKN (mg/kg solids) Boron (mg/kg solids)
HN, (mg/kg solids) Cadmium (ing/kg solids)
NO, + NO, (mg/kg solids) Cobalt (mg/kg solids)
P, (mg/kg solids) Chromium  (mg/kg solids)
K (mg/kg solids) Copper (mg/kg solids)
Ca (mg/kg solids) Iron (mg/kg solids) (1)
Mg (mg/kg solids) Manganese  (mg/kg solids)
pH Mercury (mg/kg solids)
Molybdenum (mg/kg solids)
Nickel (mg/kg solids)
Lead (mg/kg solids)
Selenium (mg/kg solids)
Zinc (mg/kg solids)
BPC (mg/kg solids)
(1) Aluminum (Al) or iron (Fe) concentrations must be measured in the
basin(s) where the phosphate removal takes place according to whether
alum or an iroa compound is used to remove phosphate.

D. Information on Evacuated Sludge

ELEMENT FREQUENCY
Volume [m?] 1/d
Dryness [%] (1) 1/d
Elimination site and name of transporter 1/d

1) Only when the sludge must be dried and conveyed to a sanitary burial
site
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DETAILS ON THE IMPLEMENTATION OF THE
AERATED LAGOON MONITORING PROGRAM

Section 1. Definition of the Quarterly Periods

As part of the monitoring program of municipal liquid treatment facilities, the quarterly
periods have been defined as indicated in Section 1. This definition is the one that is used to
verify the effluent requirement carried out during the annual performance testing.

Section 2. Definition of Plant Categories

The plant category is defined according to its designed hydraulic capacity or the reference
capacity that is used to calculate its effluent requirements.

Section 3. Flows

The daily influent flow corresponds to the volume of wastewater let into the plant every
24 hours, which is determined through daily readings of the influent flow totalizing system at
a fixed time.

The instantaneous effluent flow corresponds to the flow obtained by selective measurements
of the effluent overflow water levels that are converted into flow using the appropriate chart.

Section 4. Influent Qutlet

Readings of the operation duration of the final outlet before the plant entrance should be
done the same number of times as the influent flow, that is, daily. If other derivation(s)
likely to function on a regular basis exist inside the plant, it (they) should be similarly
monitored. Furthermore, if a device allowing for a continuous measuring of derived flow
exists, the daily derived volume (m*/d) should be noted daily.

Section 5. Meteorology

Readings of ' » quantity of rainfall are done using the pluviometer, which is generally
present at the plant site. This reading should be done once a day at the same time as the
influent flow reading. When there is no pluviometer, the letter “R” should be inscribed when
there is rainfall during the day.

Section 6. Treatment

Daily readings of the air flow injected into the basins is required even when a flowmeter is
installed.

4
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Measurement of dissolved oxygen (D.O) in the basins takes place at the exit or near the exit
of each basin: the sampling site should be the most representative possible. The measurement
of dissolved oxygen in the effluent is required every week of the year.

Section 7. Chemical Feed

Each monthly report must indicate if chemical feed has been used in the treatment chain. If
yes, all the information requested in Section 5 must be provided.

Section 8. Regular Effluent Monitoring of Effluent

Section 8 of the monitoring program sets forth the required frequencies for the regular
monitoring of effluent quality.

The effluent sample is an instantaneous sample, that is, a single sampling done manually.

The test referred to as “independent lab” must be carried out by an ONAS approved
laboratory and in accordance with the most recent standards indicated in Standard Methods
for the Examination of Water and Wastewater. The operator must follow the instructions on
preserving and transporting the samples furnished by the laboratory. The operator is advised
to keep in mind, when making arrangements with the laboratory, the constraints associated
with BOD; testing. Except in particular cases, it is preferable that the laboratory begin testing
on a Wednesday, a Thursday, or a Friday. The operator must keep all laboratory test
results and send ONAS a copy with the corresponding monthly repoit.

Moreover, some of the testing should be conducted “on site” using the laboratory equipment
available at the plant.

For Categories 1 and 2 plants, an interval left between “independent” and “on site” COD
and O-PO, testing will produce more information. This process aliows Category 1 to obtain
one result every two weeks, and one weekly result for Category 2.

For Categories 3 and 4, the parameters tested on site should be verified by an ONAS-
approved laboratory on those days when the samples are sent to ONAS. This increases the
amount of information collected as well as regularly validating the on-site testing. This
monitoring should be done at least twice (2) a year for Categories 1 and 2.

In order to minimize the annual number of tests conducted by an independent laboratory, the
regular effluent control can be omitted those months when a periodical effluent control is
done (see Section 11).

Section 9. Regular Influent Monitoring

Regular control of Category 4 lagoon influent should be conducted once a month.
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Sampling should be done every 24 hours and according to the conditions specified for the
periodical influent verification.

Testing should be done on site using available equipment. Test results will then be recopied
onto the ONAS-stipulated forms (see Section “Influent”) and sent with the monthly report.

Section 10. Periodical Influent Monitoring

Section 11. Periodical Effluent Monitoring

Periodical monitoring of the plant’s INFLUENT and EFFLUENT is conducted during two
(2), three (3), or four (4) sampling campaigns per year, or:

for Category 1 lagoons, TWO (2) campaigns of three (3) days each set up at
approximately six-mionth iitervals respectively;

for category 2 lagoons, THREE (3) campaigns of three (3) days each set up at
approximately four-month intervals respectively;

for Categories 3 and 4 lagoons, FOUR (4) campaigns of three (3) days each set up at
approximately three-month intervals respectively;

in some cases, such as when the BOD; waste load that comes from industrial use
represents more than 30% of the treatment plant’s total design capacity, each sampling
campaigns should be increased in duration to five days — three days when industrial
activity takes place and two when there is none. ONAS strongly recommends if this is the
case that the operator increase the control campaign to seven days. This allows
calculation of the organic load, as well as a better differentiation of the proportion of
industrial to residential waste load.

Each campaign should take place in the following way:

INFLUENT sampling is conducted on three (3) consecutive days providing the weather is
dry. If significant rainfall occurs (normally more than 10 mm of rain; this value can vary
according to the actual reaction of the sewerage network to rainfall) during the sampling,
the sample should be discarded and another sample taken the following day or during the
following week.

ZFFLUENT sampling is conducted at the same time as the influent provided that the
latter is not discarded.

INFLUENT samples should be 24-hour composite samples.

Categories 1 and 2 lagoon sample should be made up proportionally to the time with a
minimum of four samples per hour.

Categories 3 and 4 lagoon samples should be made up proportionally to the flow with at
least four samples per hour at the time of minimum hourly flow; sampling proportional to
time is acceptable if it is too difficult to do it proporticnal to the flow;

the volume of wastewater received during each sampling day should be read and shouid
correspond to the period that covers the beginning and the end of the sampling.
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EFFLUENT samples should be taken manually once a day in one single procedure.

Testing required during an annual periodical sampling campaign should be conducted by an
ONAS-approved laboratory and in compliance with the most recent standards indicated in
Standard Methods for the Examination of Water and Wastewater. The operator must follow
the instructions proviced by the laboratory on preserving and transporting the samples. The
operator must keep ai} the laboratory test results and transmit a copy to ONAS with the
corresponding monthly report.

Section 12. Sludge Management
A. Sludge Accumulation Measurements

The monitcring program requires the treatment plant operator to measure sludge
accumulation according to the frequencies indicated in Section 12 A.

The measurement resuits should be compiled on the form stipulated by ONAS.

To obtain a result representative of the sludge volume accumulated at the bottom of the
basin, uniformly space the measurement sites according to a grid and limit the measurements
to the lagonn’s bottom surface, avoiding the banks. In the treated wastewater exit basin
(effluent), however, there is generally a zone without aeration in the last vart of the basin
near the exit pipes toward which the sludge tends to move and setile. A higher number of
measurement sites should therefore be anticipated in this area and, in particular, in the

10 meters immediately upstream of the exit pipes. The final basin’s exit manhole upstrcam of
the overflow should also be measured in order to verify whether sludge has accumulated, an
indication that there is sludge loss through the effluent.

Since the dimensions of the aerated lagoons will vary widely, some measurement sites have
been set according to ihe basin’s bottom surface for informational purposes.

BOTTOM SURFACE (m?) NUMBER OF MEASUREMENT SITES
< 2000 12 (6)
2 000 to 5 000 15 (6)
> 5000 24 (8)

The figures in parentheses represent the number of measurement sites to set in the
10 meters upstream of the final basin’s treated water (effluent) exit pipes.

Sludge accumulation measurements can be conducted with a mud gauge, an infrared detector,
Sonar equipment, etc.
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B. Sludge Sampling and Testing

The sludge sampling and testing frequencies required by the monitoring program are those
required if agricultural use is planned. If, however, burial of decontaminated sludge proves
to be the only possible solution, a single test result is sufficient before draining.

Generally, regardless of the basin to be drained, at least two (2) sludge test results taken at
different intervals are required one y<ar before draining. If the two reports differ greatly
from one another and present a problem in relation to the standards fixed for metals, a
supplementary test for the concerned parameters is necessary.

When sludge sampling is conducted in one of the basins, five samples should be taken during
the sampling and homogenized to obtain a single sample representative of the basin. The
sludge quality test report must be sent to ONAS on the stipulated form.

These sludge tests permit ONAS:

® to know the quality of the sludge:

°® to observe variations in sludge quality from one sample to another;

® to provide advice on the possible future elimination methods to be used.

When the sludge is transferred to the basins for long-term storage or treatment (thickening or
other) before being put to agricultural use, tests of this sludge should be conducted to
evaluate the quality and to calculate the amount of sludge being used. The sludge volume
must be precisely assessed and the tests must be representative of the sludge quality.

C. Parameters Subject to Testing

The parameters subject to testing can found in section 12.C. They should all be tested by an
ONAS-recognized laboratory. When two sets of test results differ greatly for some of the
parameters, a new sampling that tests the differing parameters is advised.

D. Information on the Evacuated Sludge
When the basin is drained, ONAS requires a daily reading of the quantity of evacuated

sludge (in m?), the degree of dryness in percentage (only for burial), the elimination sites,
and the name of the transporter who carried out the elimination work.



Annex H

Non-Aerated Lagoon Treatment Plants

Both the operation and efficiency requirements and the monitoring program resemble that of
Category 1 aerated lagoons. The efficiency requirements applicable to this type of plant,
however, apply to fecal coliform as defined for aerated lagoons. Operation requirements
should be modified as a consequence. It is useful, however, to specify a maximum BOD;
load per hectare (total water surface area) for the first basin. Verification of this load lets the
operator know when the lagoons need to be enlarged.

The operator must produce a quarterly report instead of a monthly one. Category definitions
are not necessary since this type of treatment only applies to a restricted number of clients.

Influent flow measurement is generally done manually on an overflow. It is preferable,
however, to average three measurements taken during each day in which samples are taken
for testing. The sample should be taken manually and made from three samplings done
during the day. Effluent measurements can be taken monthly.

Verification of the influent outlet must be done every day a flow measurement is taken; the
same is true for the meteorological conditions.

The data relative to the treatment (section 6 of the aerated lagoon monitoring program) is
limited to noting abnormal odors and floating debris, as well as any deviation of a basin. No

on-site testing is required.

Both the regular effluent monitoring and the periodical influent and effluent monitoring
should be identical to those of Category 1 aerated lagoons.

Sludge management can be done in the same manner as for aerated lagoons, but the
frequencies for accumulation measurement, sampling, and testing should be halved.

;)



