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Preface

This draft handbook was prepared as a technicgleration output of the Project for Strengthening
Capacity of Water Environment Management in Vietn@dhe Project) by Japanese International
Cooperation Agency (JICA). The objective of thisndbook is to disseminate knowledge and

experience related to inspection and environmeatklobtained by Working Group (WG) members

of pollution source inspection component. This Heowok is not a legal document, but a guideline to
assist relevant officers in charge of inspection amvironment check to plan, implement, and

conclude inspection and environment check for wateironment management field. We really hope
the handbook to be utilized as a training matennl a reference tool for inspection and environment
check in water environment management field in naet.

JICA Expert Team
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CHAPTER 1 INTRODUCTION

1.1 Background of the Project for Preparing the Handbod

With rapid industrialization and urbanization irceat years, water qualities of rivers, lakes antatsa

in Hanoi, Ho Chi Minh and other cities in Viethameadeteriorating due to discharge of untreated
industrial and domestic wastewaters. In order & déh such problems, the Government of Vietnam
(GOV) has taken a series of steps to strengthgaolbstion control, such as amendment of the Law on
Environmental Protection in 2005, revisions of iswdial wastewater standard and environmental
standards on water, air and solid waste, enactroéribecree No0.67/2003/ND-CP to mandate
wastewater fee as an economic disincentive to deerpollution load, and enactment of Decision No.
64/2003/QD-TTqg to control pollution in selected istties with environmental priorities.

Despite such efforts, enforcement of environmerggulations is still lagging behind due to limited
resources available for DONRESs in charge of enfos#, and also limited support from regulated
communities and civil society to promote environta¢protection.

Under these circumstances, the GOV has requestedGtivernment of Japan (GOJ) technical
assistance to strengthen administrative capacityaisage water environment. Subsequently, the GOV
and Japan International Cooperation Agency (JI@Ajch is an official agency in charge of Japanese
international cooperation, discussed and agreenpdement this Project in accordance with the
Record of Discussions (R/D) and Minutes of Meeti(igéM) signed by the GOV and JICA ol"8
January, 2010, and has started the project namied PFoject for Strengthening Capacity of Warer
Environment Management in Vietham” (the ProjectlisThandbook was prepared by the Project to
disseminate knowledge and experience related fpeat®n and environment check obtained the
Project by JICA Expert Team and Working Group (VW&pollution source inspection component.

1.2 Overall Progress of Pollution Source Inspection Coponent in the Project

The project activities were carried out by the Nahese counterpart (C/P) organizations whose
environmental management capacities were strengthémough the Project. The C/P organizations
established working groups (WGs) for each outputtr@ Project to clarify the activities and
responsibilities of participating officers and expeThe JICA Expert Team (JET) provided technical
support and guidance to the C/P organizations.

(a) C3-1: Conduct capacity assessment of target DONREsgarding inspection for water
pollution control.

From April 2011, JET carried out the following adiles to identify needs for capacity
development and training:

» Discuss with DONRES to confirm their needs for @jyadevelopment and training, and
» Distribute questionnaire for capacity assessment

In this section, the results of identification afedls for capacity development and trainings are
described.

In August 2011, JET prepared the capacity assesq@&) questionnaire sheets, and distributed
them to each DONRE. For Output 2-3, totally 23 asr®a sheets were collected from all

DONREs. In the questionnaire, DONRE staff who bgltmthe departments related to inspection
and environment check, such as Inspection Depatira#®, and Water Resource Management
Department, evaluated their capacities by themselgeng 5-level evaluation method.

Based on their answers, the levels of the followdagacities were considered to be relatively
lower than other capacities, and to be developed:

- Experience to access relevant information to berredl to in preparation work,
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- Knowledge for assessing effluent treatment systednoperation condition, and
- Experience to monitor effluent quality and quantising tools/equipment at site,

Table 1.2-1 Summary of CA on Inspection and Enviroment Check

Stage Knowledge/Experience/Skill Answer on Level dfapacity
5 4 3 2 1 Average
(High- (Low-
est) est)
Preparation| Experience to prepare inspection/environment check 1 9 5 1 3.6 3.4
stage plan
Knowledge on a process to prepare 8 6 2 1 3.2
inspection/environment check plan
Knowledge on documents and equipment to |be 1 8 5 1 1 34
prepared for inspection/environment check
Knowledge on latest environmental and effluent 4 8 8 1 3.7
standards
Knowledge on information to be collected befqre 1 9 6 1 3.5
implementing inspection/environment check
Experiences to refer EIA/EPP/EPC reports to find 3 9 8 1 1 35
key issues
Experiences to refer past inspection/environment 2 11 6 1 1 3.6
check report
Experiences to cooperate with other sections| to 2 11 6 1 1 3.6
collect information to be collected before
implementing inspection/environment check
Experience to access an information system toato|le 1 3 11 4 1 3.0
past administrative sanctions
Skill to identify industrial sectors to be inspette 1 5 10 1 3.3
carefully considering characteristics of industrial
activities in each province/city
Field work | Knowledge on information to be interviewed at sites 1 6 5 1 1 3.4 3.1
stage
Knowledge on documents you to be checked at sites 1 6 8 1 3.4
based on the Law on Inspection/Law ©n
environmental protection
Knowledge on information to be checked in the 1 6 7 1 1 3.3
submitted self-monitoring reports prepared by the
inspected enterprises
Knowledge on effluent treatment system operation 4 8 4 2 2.8
condition
Experience to provide recommendations to improve 2 3 9 4 3.2
water pollution management system during field
work at sites
Experience to monitor effluent quality using 2 4 7 6 1 3.0
tools/equipment at sites
Post-field Experience to prepare inspection/environment check 2 10 5 1 1 3.6 34
work stage | reports
Knowledge on essential information to be included i 8 7 1 1 33
inspection/environment check reports based on lLaw
on Inspection and Environmental Inspection Manpal
by MONRE
Experience to refer relevant past 2 11 5 1 3.7
inspection/environment check reports to preparge a
new report
Experience to share information of water pollutipn 1 9 9 1 3.5
sources obtained by inspection/environment check
with other sections/organizations?
Experience to provide administrative sanctions 2 8 6 3 1 3.4
Experience to prepare an annual summary report of 3 9 6 1 1 3.6
inspection/environment check
Knowledge on conditions to nominate enterprises as 6 7 2 1 3.1
targets of the Circular 7/2007/ TT-BTNMT

Note: 23 of answered questionnaire sheets wereatetl from all DONREs. However, some staffs did axtwer all questions, so total
number of answer in each question is lower that 23.

Highlighted capacities means that level of the cajes are relatively lower than other capacities.

Source: JET
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(b) C3-2: Review existing guidelines on inspection.

The activity C3-2 was conducted during the peribdume to August 2011 by JET. JET reviewed
“Environmental Specialized Inspection Manual” preygh by MONRE. The manual shows
procedures of inspection in the stages of premaratiork, on-site work, and follow-up work. As
a result of the review, the following main issuesrevfound in water environment management

field as shown in Table 1.2-2. Considering ideatfissues, this handbook was prepared.

Table 1.2-2 Summary of CA on Inspection and Enviroment Check

Category Relevant Section Main Findings Approac@apacity Development
Common - The manual has general instruction on | - Capacity development activities on inspection
inspection of environmental field. For and environment check in water environment
capacity development on inspection in | field are implemented.
water environmental management field, ) . )
specific capacity development activities | - A handbook for improving inspection and
are necessary. environment check performgnce_: in water
environment management field is prepared.
Legal Section 2.1 and 2.4 The manual lists relevant ediguis on - Latest relevant regulations on inspection are|

requirement

inspection. However, the manual was
prepared in 2008, and some of the
regulations have been modified.

and environment check performance.

listed in the handbook for improving inspection

Procedure of Section 3.1 The manual describe procedure of - Based on the results of capacity assessment,
inspection inspection in each phased of the work, | generally, officers related with inspection and
preparation work, on-site work and environment check know required procedure of
follow-up work. inspection and environment check. Joint work|is
conducted in accordance with the procedure.
Institutional Section 2.2 and 2.3 The manual defines each orafoniis - The Project provides assistance for capacity|
Framework responsibility for inspection and development to provincial/city DONRE officers
environment check. related with inspection and environment check.
Capacity related | Section 3.2.1 The manual describes necessary adtiop - In the Project, information to be collected for
with preparation be conducted in preparation work of inspection related with water environment
work inspection, and general information to be management field is clarified through joint work
collected. However, there is no descriptiprof inspection and environment check.
on specific information to be collected fo
inspection related with water environment
management field.
Capacity related | Section 3.2.2 The manual describes the documethis to- In the Project, the following training is

with on-site work

checked in on-site work particularly. On
the other hand, guidance on several
technical matters, such as water flow
measurement, wastewater quality
monitoring and how to check wastewate
treatment system and its operation
condition are not mentioned in the
manual.

provided.

v Wastewater flow measurement

v' Water quality measurement

(v Assessment of wastewater system and it
condition at site

Capacity related
with follow-up
work

Section 3.2.3 to
3.25

The manual describes general approach
to reporting and providing administrative|
sanction. For improving wastewater

management by enterprises themselves

is expected for inspectors to have capaoit}}

to instruct particular measures for solvin
found issues on wastewater system and
operation condition.

es In the Project, the following knowledge is
provided.

i

Appropriate wastewater treatment systen
by main industrial sector

Key point to be improved for appropriate
operation of wastewater treatment systen
Effectiveness of cleaner production
technique for reducing impact on water

d
5

b

n

environment by wastewater discharge

Source: JET
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(c)

(d)

(€)

(f)

C3-3: Clarify criteria for selecting primary/crucia | pollution sources to be inspected as a
part of DONRES' inspection plans.

The activity C3-3 was conducted by DONREs and )& of each DONRE and JET
discussed how to select target pollution sourcdsetmspected/checked. As a result of these
discussions, the viewpoints shown in Table 3.1-fevigentified.

C3-4: Based on the prepared plan, conduct environnméal inspection and/or
environment check.

The activity C3-4 has started from January 2017. idiplemented a series of OJT activities
on inspection and environment check with each DONRIE providing knowledge and
recommendation on each work step of inspectionesavitonment check, namely preparation
work, on-site inspection, and follow-up work, armt xchanging opinions with DONRE
officers to enhance their capacities.

C3-5: Conduct joint analysis on the results of envonmental inspection and/or
environment check in order to improve the related apacity of DONRESs through the
training.

After the OJT activities, target DONREs and JETcdssed the results of the inspections. The
members pointed out several difficulties to ob&ffiective inspection results during different
phases of inspection, namely preparation work,itenvgork, and follow-up work phase. The
discussed matters and recommendations provide@#geted to this handbook.

C3-6: Conduct training on wastewater management tanprove DONRES'
administrative order and/or administrative guidance

Through discussions with DONREs from May 2011 tbriary 2012, JET confirmed that all

DONRE have training needs on wastewater treatmashtpaoduction process improvement.
Therefore, a training program shown in Table 1\®&% provided in October and November
2012, and in January 2013.

Table 1.2-3 Training Program on Wastewater Treatmehand Production Process

Item Contents
Venue HNI DONRE HCMC DONRE BRVT DONRE
Date 2013.1.10-11 2012.11.06 - 07 2012.10.02 - 03
Contents of training - Measures to evaluate adeqesas of wastewater treatment process and identify

issues of the process

- Knowledge on how to instruct improvement of wastter treatment system
- Knowledge on production process improvement iiclg introduction of
cleaner production technology

- Knowledge on pollution load calculation

- Site visit on focused industrial sectors

Industrial sectors focused Paper/paper mill [ Texild dyeing Seafood processing
Note Officers of other DONRE were invited -
Source: JET

(g) C3-7: Conduct training on on-site inspection.

The activity C3-7 has started from June 2012 tm tedficers how to check appropriateness of
wastewater treatment system and its operation ttondivastewater flow measurement, and field
analysis by mobile equipment. The experiences anmvledge gained through the Project are
described in the handbook.
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CHAPTER 2 LEGAL AND INSTITUTIONAL BACKGROUND

Environmental inspection/check work should be basedlegislation, laws and regulations on
environmental protection and inspection, and adstriaiive sanction.
A list of relevant legal laws and regulations arewen below and Attachment-1.

2.1Regulation on Environmental Management

1) Law on Environmental Protection (N0.52/2005/QH11)

Law on Environmental Protection stipulates resuilisés of enterprises to protect environment from
pollutants they discharge, and for local adminigirato check status of environment management
system/activities by enterprises. Environment cheal inspection are planned and carried out based
on the Law on Environmental Protection. The rel¢waticles are as follows:

» Handling of polluting production, business and smrestablishments (Article 49)
Collection and treatment of waste water (Articlg 81

Waste water treatment systems (Article 82)

Environmental protection inspectorate (Article 125)

Responsibilities for environmental protection swmon and inspection (Article 126)
Handling of violations (Article 127)

Environment-related complaints, denunciations amgsuits (Article 128)

V V V V V VY VY

Environment-related disputes (Article 129)
2) Relevant Decrees and Decisions
The relevant Decrees and Circulars related to enmiental management are as follows:
» Decree No. 80/2006/ on Guidance for Implementation of Law on Enviromtad Protection

» Decision No. 62/2002/R-BKHCNMT on Regulation on Environmental Protection
Industrial Park: Applied in Inspection of Environmial Protection in Industrial Zone, and
Industrial Park

» Decree No. 88/2007/ND-CP on Urban and IndustrialeZDrainage

» Decree No0.29/2011/ND-CP on Provisions of Stratedgmmvironmental Assessment,
Environmental Impact Assessment, and Environmétatection Commitment

» Circular No0.26/2011/TT-BTNMT on Guidelines for Swgic Environmental Assessment,
Environmental Impact Assessment, and Environmétratection Commitment

» Circular No. 08/2009/TT-BTNMT on Provision for Enenmental Management and Protection
of Economic Zones, Hi-tech Parks, Industrial Zoaed Industrial Clusters

» Circular No. 08/2010/TT-BTNMT on Preparation fortid@al Environmental Report, Sector’s
EIA Report and Report on Provincial existing Enmimeental Situation

2.2Regulation on Inspection

1) Law on Inspection (N0.56/2010/QH12)

Law on Inspection is a fundamental law to orgammpection team, plan and implement inspection
activities. The law stipulates two types of inspaEthctivities, named “administrative inspectiomta
“specialized inspection”. The inspection activitiefated to environmental issues are categorized as
specialized inspection. The relevant articles viithpection on environmental issues by provincial
organizations are shown below:
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Purpose of inspection activities (Article 2)

Agencies performing inspection (Article 4)

Tasks and powers of provincial-level departmerpeéatorates (Article 24)

Elaboration and approval of inspection programragitons and inspection plans (Article 36)
Specialized inspection forms (Article 37)

Public naotification of specialized inspection carsibns (Article 39)

Handling of law violations of inspection decisi@siles (Article 42)

Tasks and powers of members of specialized inggetdiams (Article 54)

V V V V V VY V V V

Tasks and powers of specialized inspection decisgures (Article 55)
2) Relevant Decrees and Decisions

The relevant Decrees, Decisions and Circulars egla&b inspection and environment check are as
follows:

» Decree No. 07/2012/ND-CP on Regulating agenciegress with specialized inspection and
operation of specialized inspection

Decree No. 86/2011/ND-CP on Detail Guidance forlementation of Law on Inspection
Decree No. 117/2009/ND-CP on Handling of Violatfon Environmental Protection
Decision No. 2151/2006/) TTCP on Operation Rule of Inspection team

Decree No. 35/2009MB-CP on Organization and Activities of InspectoraieCharge of
Natural Resources and Environment

Circular N0.04/2012/TT-BTNMT on Guidance of Clagsition and Decision of List of
Entities Causing Environmental Pollution Requiredhfnistrative Sanction

YV V V V

A\

2.3Regulation on Water Resource Management
1) Law on Water Resources (N0.17/2012/QH13)
This law stipulates control and mitigation of addeeeffects caused by water resource development.

» Principles for water resource management, protect&ploitation and usage and preventing,
combating and overcoming the harm caused by wAt&cle 3)

» Consulting community, organization and individuayolved in exploitation and use of water
resource and wastewater discharge into water s¢artele 6)

» Prohibited actions (Article 9)
Responsibility for water resource protection (Adi25)

Y

» Protection of the water source quality in agrictdtuproduction, aquaculture, industrial
production, mining and other activities (Article)33

» Wastewater discharge to the water source (Artiéle 3

» Right and obligation of organizations and individuaxploiting and using water resource
(Article 43)

» Responsibility of People’s Committees at all levigls state management in water resource
(Article 71)

» Specialized inspection on water resource (Arti@g 7

2) Relevant Decrees and Decisions



The Project for Srengthening Capacity of Handbook for Improving pollution Source
Water Environmental Management in Vietham Inspection and Environment Check Performance

Most of the Decrees, Circulars and Decisions rdladeo the former Law on Water Resources
are suspended, and to be substituted to the nesv one

Decree No. 149/2004/ND-CP dated 27/7/2004 of theeBunent on the issuance of permits
for water resource exploration, exploitation and,us for discharge of wastewater into water
sources;

Circular No. 02/2005/TT-BTNMT dated 24/6/2005 of MRE, guiding the implementation
of the Government's Decree No. 149/2004/ND-CP da#d/2004 on the issuance of permits
for water resource exploration, exploitation and,us for discharge of wastewater into water
sources;

Decree No. 34/2005/ND-CP dated 17/3/2005 of the eBuwent on sanctions against

administrative violations of water resources manag# regulations.
» Circular No. 05/2005/TT-BTNMT dated 22/7/2005 of M&E, guiding the implementation

of the Government's Decree No.

administrative violations of water resources manag# regulations.
» Decree No. 38/2011/ND-CP dated 26/5/2011 of theeBument amending and supplementing
a number of articles providing for administrativerogedures of the Decree No.
181/2004/ND-CP dated 29/10/2004, Decree No. 144/MND-CP dated 27/7/2004, Decree
No. 160/2005/ND-CP dated 27/12/2005

2.4 Institutional Matters

34/2005/ND-CP d4dté(8/2005 on sanctions against

The organizations listed in Table 2.4-1 are invdlireinspection and environment check implemented

at provincial level.

Table 2.4-1 Organizations Concerned with Inspectioand Environment Check Activities at

Provincial Level

Organizations

Activities and Tasks

Inspection Department of DONRE

Carry out environnsgrecialized inspection to give and impg
administrative sanctions against violations, ifytfeunded out.

Environmental Protection Agency (EPA

)Carry out environment check for pollution sourcesd agive

of DONRE recommendations to take appropriate protection uneas
Center for Environmental Monitoring of Carry out sampling, field measurement and analysistiecking the
DONRE compliance status to the national wastewater stdsda

Water Resources Management
Department of DONRE

Attend the environment check and inspection relategtewater
discharge and water resources exploitation.

Environment Police Department

Carry out environnadrgick to impose administrative sanctions and

to make criminal accusation against violations.

District Level PCs

Carry out environment check forCHEPP registration projects {
give recommendations and to impose administratiaactons

[e]

against violations.

Source: JET
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2.5Procedure of Inspection and Environment Check

General procedure of inspection and environmenticpeescribed in Decree No. 86/2011/ND-CP on
Detailed Guideline for Implementation of Law onpestion is summarized in Figure 2.5-1.

Planning of Inspection

By Oct. 15, Inspector General builds Orientation on inspection plan for the
next year to be approved by Prime Minister and it will be sent to PPC and
MONRE (article 36.1, Law on Inspection)

\ 4

By Nov. 15, based on the Orientation for next year inspection, the Chief
Inspector of MONRE shall have to build their own inspection plan and submit
to Minister of MONRE for approval (article 36.3, Law on Inspection)

¥

By Dec. 15, based on MONRE's inspection plan, Chief Inspector of DONRE shall
have to build their own inspection plan and submit to DONRE for approval
(article 36.4, Law on Inspection)

Procedure of Inspection

The promulgation of the inspection decision must be based on the plan already
approved, and must be announced to the enterprise within 15 days since the
signing date of the inspection decision (Article 26, Decree 86)

Extraordinary inspection shall be conducted for those enterprises showing signs of
violation, Chief Inspector of DONRE will issue the inspection decision (Article 20,

Decree 86)

Establishment and approval of inspection program not exceeding 05 days since the
signing date of the Inspection Decision for the planned Inspection and not
exceeding 03 days for the extraordinary inspection (article 22.3, Decree 86)

<

Within 15 days at the latest since the inspection finishes, the inspection team
leader must sent report on inspection result to the person who has issued the
decision. (Article 49.1, Law on Inspection)

<

Within 15 days at the latest since receipt of the inspection result report, the person
who has issued the decision shall issue and send the Inspection Conclusion to the
head of the state-management agencies at the same level, superior inspection
agency and target enterprise. (Article 50.1, Law on Inspection)

Source: JET
Figure 2.5-1 General Procedure of Inspection
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CHAPTER 3 PROCEDURE OF INSPECTION RECOMMENDED

3.1Preparation Work of Inspection and Environment Ched

3.11

(1)

For preparing annual inspection and environmentichbé&ans, one of the important matters is to select
primary/crucial pollution sources to be inspecthdfked carefully. WG2-4 of each DONRE and JET
discussed how to select the pollution sources tmm&eected/checked, and identified the viewpoints
important for selecting primary/crucial pollutioawsces (see Table 3.1-1).

Identification of Criteria to Select Primary/crucial Pollution Sources

Viewpoints to Select Primary/Crucial Pollution Sces

Table 3.1-1 Viewpoints for Selecting Primary Cruci&Pollution Sources

No Category Examples of Viewpoints Items to be checked Expected Information Source
1 Governmental | Instruction for preparing | [ Yearly instruction from MONRE for planning of - Instruction document
strategy and inspection plan from yearly inspection plan
instruction national and provincial 1 Yearly instruction from PPC for planning of yearly
government inspection plan
2 Follow-up on Listed pollution sources | [ Decision No 64/2003/QD-TTg - Record of countermeasures
previous by relevant decisions and (According to preliminary analysis by Ouput-3, planned and implemented
administrative circulars etc. around 70% of target facilities have adopted
guidance given countermeasures.)
to pollution [] Circular N0.04/2012/TT-BTNMT
sources [ Other decisions and circulars, if any
3 History of penalties and | [J Penalties given - List of penalties and
administrative guidance | [ Administrative guidance given administrative guidance
given to pollution sources
4 History of [J Countermeasures adopted by pollution sources bgsedRecord of follow-up
countermeasures applied on administrative guidance inspection/environment check
based on the on the pollution sources given
administrative guidance to the enterprises
given to pollution sources - Record from entity on how it
has rectified the situation based
on the instruction/guidance
5 Record of [J Complaints on water environment issues Information from district
complaints/denounciations DONRE
to pollution sources
6 Obtention of Pollution sources to be (] Pollution sources without required environmertal Environment check report
information inspected based on the registrations
obtained by environment check results (1 Pollution sources paying insufficient amount |of Record from entity on how it
environment in past environmental protection fee for wastewater has rectified the situation based
check discharge on the instruction/guidance
[ Pollution sources discharging wastewater illegally
] Pollution sources having issues on their wastawpte
treatment system and its operation
[ Quality of wastewater monitored
7 Obtention of Pollution sources to be (1 Pollution sources discharging wastewater illegally | - Report of Environmental Police
information inspected based on thell Pollution sources having issues on their wastawate Department
obtained by information from treatment system and its operation
inspection by Environmental Police
Environmental | Department
Police
Department
8 Primary Type of industrial sectors (| Each DONRE has own industrial sectors to |be List of pollution sources on
industrial to be checked focused. industrial sectors to be focused
9 sectors and Amount of wastewater [J Annual amount of production by each enterprise | - Basic statistical data of
pollution discharge or designed [J Amount of collected environmental protection fee enterprises in TT-Hue province
sources on capacity wastewater discharge by each entity - Record of collected amount of
wastewater environmental protection fee
10 | control Status of wastewater [J Equipped condition of wastewater treatment faedit| - Minute of inspection and
treatment facilities L] Operation condition of wastewater treatment faesi environment check
11 Others Areas/zones to be focused | Areas polluted seriously - Environmental monitoring

[1 Water body utilized for daily life/agriculture/fisry
with receiving wastewater from enterprises

information
Water pollution control plan in
each province

Source: WG 2-4 of each DONRE and JET
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3.1.2 Review of Relevant Information in Preparation Stagefor Implementation of Effective
Inspection and Environment Check
(1) Objectives of Information Review

Review of relevant information of the target entexgs in the preparation stage is essential and
important for effective inspection and environmelnéck. The reviewing work contributes to;

» Familiarizing officers with facility operations

» Conducting a timely inspection

» Minimizing inconvenience to the enterprises by mofuesting data previously provided
» Clarifying technical and legal issues before erdngd

» Developing a sound and factual inspection/enviramrobeck report.

During reviewing of the relevant information, thelldwing topics should be discussed and
confirmed.

Objectives

» What is the purpose of this inspection/environnudatck?
» What is to be accomplished by this inspection/emnrent check?

Tasks

> What tasks are to be conducted?
> What information must be collected?
» What records will be reviewed?

Procedures

» What procedures are to be used?
»  Will the inspection require special procedures?

Resources

» What personnel will be required?
» What equipment will be required?

(2) Types of Information to be Referred

The types of information to be reviewed are lisiadTable 3.1-2. The example of available
information sources are;

Past inspection and environment check records,

Past record of administrative sanctions,

Enterprise self-monitoring reports,

EIA/EPP/EPC documents,

Legal approvals related to water environment mamage such as groundtwaer exploitation
permission and wastewater discharge permission, and

Record of environmental protection fee payment.

YV VVYVYY

A\

In the Project, each DONRE developed a pollutioare® inventory (PSI). JET recommended that
Information obtained by inspection will be reflettiato the PSI by updating the information stoned i
PSI. When the system of collecting and checkingrmhtion in PSI is established, and reliability of
the information stored in the PSI is secured, Pi8lbe one of the information sources for reviewing
work in the preparation stage of inspection andrenment check.
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Table 3.1-2 Information to be Referred to during Peparation Work of
Inspection/Environment Check
Category Example of Information to be Referred

General Facility Information -Maps showing facility location, including locatiai wastewater discharge pipes, and wastewater
sampling points
- Plant layout and process
- Description of processing operations and wasteveiseharges
- Production amount
Requirements, Regulations, and - EIA/EPC document
Limitations - Wastewater discharge license
- Groundwater exploitation license
- Status of environmental protection fee payment

Facility Compliance and - Previous inspection reports
Enforcement History - Correspondence among facility, local, State, ardkfed agencies
- Documentation on past compliance violations, exerees, status of requested regulatory corredtive
action, if any

- Previous administrative guidance and function idsodfacility
- Enforcement actions such as compliance schedutesarsent orders
Pollution Control and Treatment - Description of wastewater treatment system
Systems - Self-monitoring data and reports
- Pollution control units, treatment methods, and nooimg systems

Source: WG2-4 and JET

(3) Proposals on Collecting Required Information foggrration Work
1) Example of Table of Contents (TOC) of Enterprisé#-8®@nitoring Report

An enterprise self-monitoring report is one of impat information tools to grasp the latest statis
the target enterprise. However, the informatiobeaaeported in a self-monitoring report has nonbee
clearly stipulated in related laws and regulaticarsj some reports do not have enough information
for reviewing work in the preparation stage of isjon ad environment check. In the Project, HPG
DONRE, proposed a format of enterprise self-momtpreport as shown in Table 3.1-3. The TOC
can be referred to by other DONRES to instructllecgerprises to report the specified information i
their enterprise self-monitoring report.

Table 3.1-3 Proposed Standard TOC on Enterprise Semonitoring Reports
I. INTRODUCTION
1.1. Overview of monitoring activities
1.2. Legal and technical basis of the performance regfaghvironmental monitoring
1.3. Organization of implementation
II. OPERATIONAL AND ENVIRONMENTAL PROTECTION STATUS
2.1. General information of the entity
2.2. Sources of environmental impacts and measor@sal with negative environmental impacts beipglied
2.3. Compliance with environmental laws
IIl. ACTIVITY MONITORING & ANALYSIS
3.1. Monitoring plan .
3.2. Monitoring and analysis activities .
3.2.1. Method and equipment
3.2.2 Sampling and preservation of samples
3.2.3. Monitoring results in the field .
3.2.4. Results of analysis in laboratory .
3.3. Ensuring quality control and monitoring and anay&A / QC).
3.3.1. Applying and maintaining quality management system
3.3.2. Quality assurance and quality control (QA / QC)
3.4. Comparing the results of the monitoring betweendWiand August 2010
IV. Evaluation and recommendations
4.1. Results of compliance with environmental protectaws
4.2. Existing issues
4.3. Plan to solve existing issues

V. Appendix
Appendix 1: Location map of sampling .
Appendix 2: Minutes of the field sampling. .
Appendix 3: Results from in-situ quick measurement and watepam
Appendix 4: Noise monitoring result sheet
Appendix 5: Water sample analysis result sheet..
Appendix 6: Air monitoring and analysis result sheet .
7

Appendix Stack monitoring and analysis reshiet
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Appendix 8: Photos from environmental monitoring activities
Appendix 9: Certificate of registration of science and technglog
Appendix 10: Certificate accredited laboratory in accordance #ithrequirements of ISO / IEC
17025-2005.
Source: HACEM

2) Reviewing of Previous Inspection and EnvironmeneckhRecord

Previous inspection and environment check repggsabso important sources of information in the
preparation stage. Table 3.1-4 shows the informatioprevious inspection and environment check
report that have to be reviewed.

Table 3.1-4 Main Items to be Reviewed by Previousi$pection and Environment Check Report

Record | Main Items to be Reviewed
(1) Past Inspectiof Status of operation (type of activity, amount obgucts, number of employee, amount of water
Record usage)

Status of environmental permission (1. EIA/EPC/EPRVastewater discharge license, 3. Amount
of paid environmental protection fee)

Capacity and system of wastewater treatment plant

Instruction to enterprise during on-site inspecii@torded instructions in minutes of inspection
prepared at on-site work)

Given sanction, if any

Analytical results of wastewater characteristics

(2) Past Status of operation (type of activity, amount obgucts, number of employee, amount of water
Environment usage)
check Record Factors causing possible environmental pollutioastewater, sludge, hazardous chemicals jand
waste etc.)

Capacity and system of wastewater treatment plant
Process chart of wastewater treatment systemyif an
Status of environmental permission (1. EIA/EPC/ERRVastewater discharge license, 3. Amount
of paid environmental protection fee)
Instruction to enterprise during on-site inspect{ogcorded instructions in minutes of inspection
prepared at on-site work)

Analytical results of wastewater characteristics

Source: JET

3.20n-site Work of Inspection and Environment Check

Based on the capacity assessment activities impietidy the Project, it was found that knowledge
on effluent treatment system and its operation itimmd and experience to monitor effluent
quality/quantity using tools/equipment at site,dddoe improved. In this section, information retat
to these two items are provided.

3.2.1 Knowledge and Experiences to Check Wastewater Managent System

(1) Items to be Checked on Site

During field work, officers should check the followg information related to wastewater treatment
system and operation condition.

Table 3.2-1 Items to be Checked on Wastewater Traaent System and Operation at Site
Category Items to be Checked
Wastewater streams - Sewerage network and wastetvatharge point. (Maps showing the discharge okfw
- Quantity of WW discharge
- Discharge outlets
- Industrial/domestic effluents separate or mixed
- Points of discharging and receiving bodies
Treatment Plant location of the plant and surroogdinits
Units connected to the treatment plant
Type and description of the treatment process
- Description of treatment equipment and its desigments
- Input / output water loads
- Input/output water quality
- Design and actual efficiency
Sludge Generation - Sources of sludge generation
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Category Items to be Checked
- Sludge treatment

- Characterization of sludge produced

- Quantity of sludge

- Final sludge disposal methods

Chemicals Used - Type of chemicals used

- Amounts of chemicals

- Storage facilities

- List their main environmental and flammabilityoperties

Plan for emergency - Existing a by-pass sewer line

- Existing an equalizing tank to hold wastewatecase of any process failure
- Trained maintenance staff

Monitoring plan - Indicators to be monitored

- Sampling timetable

- Sampling points

- Lab conducting analysis (onside or outside)

- Responsible person

- Analyses protocols

- Internal reports

- Maintenance and calibration of self-monitoringtmments

Source: JET

(2) Process of Wastewater Treatment System

A general flow of wastewater treatment system iswshin Figure 3.2-1. When a wastewater
treatment system is checked at site, the processstewater treatment should be checked.

1
1 Primary

1
1 Screening
; I treatment
| > Settling |
| |_Sedimentation

-

......................................................................

.+ [ Floatation
;[ Congdaton
' Reduction/oxidatio

|

1

1

1

1

|

: I
! Biological process 1
: : 1
: Physical/chemical process  : 1
|

1

|

1

1

|

1

|

1

li Solid-liquid separation

Sludge
treatment

reuse
landfill

activate carbon
ion exchange

reverse 0SmMosis|

covae |
recycle electrodialysis
UV exposure

Source: JET

Figure 3.2-1 General Process Flow of Wastewater Tagment System

The process of wastewater treatment system is deperon the type of industrial sector. Officers
should have knowledge on the processes of typieatewater treatment systems of main industrial
sectors in the area where the officers work fop&asion and environment check.

Attachment-2 of this handbook introduces some eXasnpof typical processes of
manufacturing/processing and wastewater treatnystéms by industrial sector.

(3) Visual Check on Wastewater Treatment System andafipe Condition at Site
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At the site, officers can check operation condit@nwastewater treatment plant by visual/sensory
check and review of operation records. Importanbgsoto be checked during on-site inspection of
wastewater treatment are as follows.

Physical Treatment Process

>
>

High levels of noise may indicate improper mainteaeaof mechanical equipment.
If serious cogging or cracks are found, the facibtnot maintained well.

Chemical Treatment Process

>

>
>
>

By review of documents, type and amount of cheraiaakd should be checked.
Record of generated sludge treatment should bekeltlec
pH level should be checked whether chemical treatimeocess is operated well.

Regarding chemical treatment process related tgutaton and flocculation process, its
effectiveness is different depending on type ofnaicals inputted such as coagulant and
flocculant as shown in Figure 3.2-2. Officers slloctnfirm the chemicals in use during field
work.

No additive Flocculant

Coagulant Coagulant +

Flocculant
Source: JET

Figure 3.2-2 Effectiveness of Coagulant and Flocart
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Biological Treatment Process

» An extremely dark brown color with the odor of hgden sulphide in aeration tank of
activated sludge treatment indicates poor oxidatfodark brown color with an earthy smell
of oxidized wastewater in the aeration tank is @agidation of proper functioning of the
system.

» When air bubbles on the surface of the aeratiok tarobserved, activate sludge tank is
considered to be operated properly.

» Thick, dark, greasy, scummy layers of deep tan tmittwn foam covering surface of aeration
tanks indicates that sludge is too old and mayvee oxidized.

» Excessive, billowing, white foam in aeration tamkay be due to young sludge.

Y

Excessive, billowing, white foam in aeration tamkay be due to young sludge.

» Operation condition of activated sludge tank can dhecked by sampling of treated
wastewater as shown in Figure 3.2-3.

Take treating wastewater from activate sludge tankin 1L
cylinder and implement visible check of sludge volume
after 30 minutes (check SV 30).

Example of Exzmple of
good a i
condition conaition

Source: JET

Figure 3.2-3 Checking of Activated Sludge Treatmen®ystem Operation Condition by Sampling
Wastewater with Sludge

By checking operation record, condition of pH levelater temperature, dissolved oxygen
concentration, and inflowing untreated wastewatelity, whether operation condition of activated
sludge system is suitable or not should be confitnisxamples of appropriate figures of pH level,
water temperature, dissolved oxygen concentratiersiaown in Table 3.2-2.

Table 3.2-2 General Appropriate Figures on SeverdParameters related to Operation of
Activated Sludge System

Factor General Appropriate Figure
pH 6-8
Water Temperature 20 -30°C
DO 2-5mg/L
Inflowing untreated wastewater quality As stable as possible

Source: JET
(4) Maintenance of Wastewater Treatment System

According to the Output-3 of the Project, many guises that have wastewater treatment systems do
not maintain their systems well. Officers in chaojénspection and environment check are desired to
have knowledge on suitable maintenance of wastewr@tment system. Examples of check points
are shown in Table 3.2-3.
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Table 3.2-3 Checkpoints on Maintenance of Wastewat@reatment Facilities

No

Facilities/Equipment

Checkpoints

1

Primary

Breakage of tank & attached equipme)

nCheck for cracks, deformities, or other damage.

sedimentation tank | Removal of suspended sludge

Interview whetheresettludge is removed regularly or n

Dt.

2

Chemical tank Supply of chemicals

Check chendoasumption by operation record.

Check for leakage

Check for any cracks or corrasion

Dissolution of chemicals

Confirm whether polymeaguolant is dissolved completel
or not. If dissolved condition is unsuitable, cloggmay be
caused.

pH control tank

Operation condition of pH conttahk

Interview on operation condition to confirrhether any
measure is adopted to adjust pH value in relation t
stableness of pH value and interval of supply enubals.

Location of pH electrode

Confirm whether pH eled# is installed at representative
location in the tank or not. Usually, pH electraslinstalled
at neatthe outlet.

pH meter maintenance

Check for pH meter maintemaandition, such as
frequency of cleaning of pH electrode (ex. every)dad
calibration of pH meter (ex. every week).

Flocculation tank and
settling tank

Amount of flocculating reagent

Check whether theragor of the tank controls amount of
flocculating periodically or not by interview aneMiewing
operation record. Flocculation is insufficient fhaunt of
reagent used is too small or too large.

Stirring speed

Check whether the operator of thke tantrols stirring
speed of wastewater by interview to the operatdr an
reviewing operation record.

Appropriate pH range

Check whether the operatthetank controls appropriate
pH range or not by interview to the operator andesging
operation record. Sufficient flocculation is noisan if the
pH value of the effluent is not adjusted in theathle range
for clocculation.

Check inside tank and removal of
setting sludge

Check whether sludge is removed periodically orlyot
interview to the operator and reviewing operatiecord.

Floatation separation
tank

Removal of floating substances

Check whether figatibjects is considered to be remove
periodically by visible checking, interview to tbperator
and reviewing operation record.

Air bubbles of pressurized water

If pressurizedation units is used, check air bubbles to
attain the fine bubbles to suit floating separabgn
adjusting air pressure and/or water level.

Adjusting in-and out-flow of water

Check whethee ttatio of effluent volume is adjusted by
any measure or not by interview to the operator..

Biological treatment | Aeration tank

tank

Check for the following conditions:

(2) If fine flock or small pieces of sludge foundeffluent,

the tank may have too little load or too much air.

(2) If large amount of suspended solids is obsearet

turbidity is high, the tank may have too much |daad, little

air, or bulking condition.

(3) Filamentous microorganism may arise the foltayvi
condition;
v Operated under low dissolved oxygen conditions
v' Operated under high BOD-SS load conditions
v' Ratio of BOD: N: P in the effluent considerably

differs from appropriate value (100:5:1)

Filtration, sludge Filtration
dewatering

equipment

Check for filtering machine whether dageaor clogging on
the filtering media is checked or not by intervienthe
operator and reviewing operation record.

Sludge generated by dewatering

Check for thevatig conditions:
(1) Check point for filter press: clogging of filteroth and
blocking of piping
Check point for belt press: side leak (sludge piditrg
from filter cloth — adjust sludge supply by re-ckieg
aggregation condition), good extraction of sludge
Check point for centrifugal dewatering machine:

@)

©)

dehydrator may be damaged even by small sand.

Source:

“Guideline of Industrial Wastewater Managetty JICA, The Project for Enhancing Capacity &7 in Water Environment

Protection Phase Il, March 2009.
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(5) Chemicals Used in Wastewater Treatment Systems

Typical chemicals used in wastewater treatmenesystare shown in Table 3.2-4. In inspection and
environment check, usage of chemical should bekeukeby interviewing the operators and reviewing
the operation record.

Table 3.2-4 Chemicals Applied for Wastewater Treatrant System

Process Purpose Chemicals Amount required
Coagulants Improved SS, BOD, COD, metals and oil|&Bentonite clay, Aluminum chloride, | 200 — 1,000 mg/L, depends on the
grease removal Aluminum hydrochloride, Aluminum | concentration of SS and pH
sulfate, Ferric chloride, Ferrous Jar testing is required
sulfate
Flocculants Flocculants for clarification, floatatiand Acrylic acids, Polyacrylamide, 2 — 20 mg/L, depends on the
sludge dewatering DADMAC concentration of SS and pH
Anion <->Cation Jar testing is required
Sludge conditioner Polymers to help dewateringudge Perlite, Lime, Silicon dioxide Around 1 %sdfidge amount
Neutralization Acids: Hydrochloric acid, Sulfuricid Depends on the concentration of]
Alkali: Hydrated lime, Sodium hydroxide hydrogen ion in wastewater
Heavy metal Providing metals removal to ultra-low Sodium sulfide Depends on the metal
precipitant concentrations concentration and pH of
wastewater
Deformer Eliminating forms from all processes: food Silicon oil, Dimethylpolysiloxane

D

processor, pulp & paper, textile, automobilge
and metal finishers

Filter aid Improving filtration and dewatering rate Bentonite clay, Perlite

Activated carbon Powdered and granular productegimoval | Charcoal, Mineral coal D d th i d
of highly soluble contaminants including epends on e amounts an
BOD, COD, pesticides, PCB and colors characteristics of the wastewater

Odor control agent Control of offensive odors Psitalm permanganate Prior testing is required.

Oxidizing agent Decomposition of cyanide Sodiumdulgorite

Reducing agent Hexavalent chromium reduction Feulfide, Sodium bisulfite

Disinfection Sterilization of treated water before Sodium hypochlorite
discharge

Source: JET

(6) Concept on Production Process Improvement

Regarding production process improvement, intradnodf cleaner production technology is one of
the ways to be adopted. In the Project, lectureaw to introduce cleaner production technology
were provided in accordance with requests by DONREs

Cleaner production (CP) implies the pollution prai@n approach in a production line, concentrating
on avoiding pollution. CP can be realized by emjigyseveral steps, like:

» Process design/redesign to eliminate or reduce senis to air, water and to reduce
formation of waste and energy consumption;

» Substitution of fuels, chemicals, raw materials;. édly means of environmentally less
harmful ones; and

» Minimization and reduction of pollution by means pfocess control, maintenance,
“end-of-pipe” technologies, etc.

CP is a common scheme that can be applied to réoovaf industrial production process. It can be
more beneficially used as a management tool, whendpplied together with the management of:
energy efficiency; hazardous waste management;paticunal health and safety; end-of-pipe; and
environmental management system (EMS) by mearS@f14001 or equivalent.

In general, CP technologies are adopted througid gan assessments and, then, full CP in-plant
assessments made by specialized institutions ifielas, as shown in Box 3.2-1.
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Box 3.2-1 Application Step of Cleaner Production Tehnologies

Stepl: Rapid Scans
Quick scans consist of a rapid review and evalnatibthe CP improvement potential of a subject
industry. During a short-time visit, the consultentluates in which processes of the production|lin
a company has the most potential for economic amdranmental improvement through the
application of CP and gives a rough estimationa¥ Imuch these improvements could be.
The idea is to show the industries the benefitsigtht get from the application of CP, in the hobpatt
the management will then be ready to invest inlaCf@ assessment.

Step 2: Full CP_Assessments
The objective of full CP assessment is to analleesttuation of a subject industry; develop ideas f
potential improvements; determine technical andarfaial feasibility as well as environmental
relevance; and develop an action plan for theilémgntation.
The assessment covers the whole company or foceslected processes. While the company staff is
carrying out the work under the responsibility o€B team, the consultants visit the company on a
regular basis to support the team and ensurehtbassessment is progressing according to plan.
The ultimate objective is that the company is ablapply CP on a continuous basis even after the
consultants have completed their support. Thisiregunot only the acquisition of specific skillsjth
also significant changes of attitudes within thenpany staff and management.

Source: Vietham Cleaner Production Center, Sitnatioalysis Paper On Cleaner Production In Vietna60§)

3.2.2 Experiences and Skills of Field Measurement

(1) Parameters to be Checked by Each Industrial Sector

To check wastewater management system at siteerdfin charge of inspection and environment
check should have knowledge on anticipated chaiatits of wastewater from different industrial
sectors. Table 3.2-5 shows characteristics of septative parameters and possible sources. The
parameters to be monitored in inspection and enmiemt check are selected in accordance with the
Circular N0.04/2012/TT-BTNMT on Guidance of Clagsation and Decision of List of Entities
Causing Environmental Pollution Required Administ& Sanction.

According to the Circular, characteristics of enmimental parameters of the entity are determined as
follows:

a) As regulated, environmental parameters of wasty are required to be monitored
periodically and recorded in EIA reports, Registnafor meeting environmental standard,
EPC, EPP, detailed EPP, and simple EPP of entitmsfirmed or approved by
authorized/competent state agencies;

b) For the entities without such environmentalbpasters stipulated at part a) of this section,
authorized state agency should monitor the paramdiased on characteristics and types
of activities of the entity or each entity unitstgpulated in the Appendix enclosed with the
Circular N0.04/2012/TT-BTNMT.

Analytical reference sheet which introduces the éxumjx of the Circular is shown in Attachment-3.
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Table 3.2-5 Characteristics of Each Parameter wittMain Possible Sources

cancerogenic

plating

Category Parameter Characteristic Source (industry) Causal material
Organic BOD Microorganisms consume Food industry, Pulp & paper, Starch, Sugar, Protein, Oil &
substances COD dissolved oxygen when Petroleum, Chemical, fat

DO ingesting organic substance, | Fermentation Petroleum, Organic
TOC which may cause oxygen chemicals
deficiency of the water body
Turbidity Suspended | Concentrated SS may cause | Mining, Ceramic, Stone crushing, Mineral, Soil, Clay
solids breathing problem and/or Pulp & paper, Food processing | Organic Particle/fiber
Turbidity obstruction on photosynthesis.
Oil and grease Extractable | Oil can cause the death of Mineral oil: Petro, machinery, Mineral oil, Grease and fats
by organisms as breathing restraintiron, Ship building
n-hexane or poisoning Plants & animals: food,
Restaurant, Domestic wastes
Acid/alkali pH Suitable range of pH for aquat|cMining, Plating, Steel, Tannery Sulfuric/hydroclioacid
life is 6.8 —8.5 Lime, Caustic soda
Nutrients Nitrogen Cause of eutrophication Sewage, Excrement, Food Protein, Fertilizer
Phosphorus Livestock Synthetic detergent
Color Color Sensuous pollution pulp & paper, fomdhnery, Dye, Pigment, Lignin, Humic
dyeing materials
Odor Odor Sensuous pollution food, pulp & papenletim, Hydrogen sulfide, Ammonia,
Chemical, Tannery, Sewage Fatty acid, Phenol, VOCs
Temperature Water cooling water for oil refinery, ion and steel, Heated water
temperature| condenser/equipment Paper-pulp, Thermal power plan
Microorganism coliform index on possibility of badal | sewage, excrement, livestock, | Coliform, Bacterium
pathogen food processing
Heavy metals Pb gastritis, plumbism, cephalea, accumulator battery, leaded Chemicals, Mining products
anemia, abortion petrol, pigment
Cd damage on liver/kidney, plating, battery, pigment Chemicals, Mining product
Ca metabolism
Hg gastric ulcer, renal failure battery, fluorescent, pesticides, | Chemicals, Mining products
damage on nervous catalyst on electrolyse process
(organic-Hg)
As alimentary disease, mining, tannery, semiconductor Chemicals, Miningdurcts
pigmentation on skin
Cr (VI) gastroenteritis, skin ulcer, chemical process Chemicals, Mining products

Source: JET

(2)

Methods of Wastewater Sampling

In this section, grab sampling and composite sargire explained.

Grab Sampling

Grab samples consist of either a single discreepkaor individual samples collected over a period
of time not to exceed 15 minutes. The grab sambtmild be representative of the wastewater
conditions at the time of sample collection. Thegle volume depends on the type and number of

analyses to be performed.

Composite Sampling

Composite samples are collected over time, eitlyecdntinuous sampling or by mixing discrete
samples. A composite sample represents the avewsggtewater characteristics during the
compositing period. Various methods for compositamg available and are based on either time or
flow proportioning. The choice of a flow proporta&nor time composite-sampling scheme depends
on the permit requirements, variability of the veasater flow or concentration of pollutants,
equipment availability, and sampling location. Tiheestigator must know each of these criteria
before a sampling program can be initiated. If awestigator knows or suspects that there is

significant variability in the wastewater flow drthe investigator knows nothing about the facjldy
flow proportional sample is preferable. Otherwséime composite sample would be acceptable.

Procedure of sampling and sample management isnsimoittachment-4.
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(3) Check of Wastewater Quality on site

By usage of field measurement devises, water qualindition can be checked at site. The
measurable parameters on site are shown in Tabié. 3.

Table 3.2-6 Water Quality Parameters can be checkenh site

Parameter Description
Temperature Elevated temperatures resulting frathdirges of heated water may have significant
ecological impact.
Appearance To record the general physical appeamire sample, use any terms that briefly desdtibe)

visible characteristics. These terms may stateti&gence of color, turbidity, suspended solids,
organisms and their immature forms, sediment, ifiganaterial, and similar particulate matter
detectable by the unaided eye.

Color Color in water may result from the presenteatural metallic ions (iron and manganese),
humus and peat materials, plankton, weeds, andtnduwastes.

Odor Man and other animals can avoid many poténtiakic foods and waters because of advelse
sensory response. These senses often provideghe/dirning of potential hazards in the
environment.

Turbidity Turbidity in water is caused by suspended colloidal matter such as clay, silt, finelyided

organic and inorganic matter, and plankton andratfieroscopic organisms. There is
correlation between turbidity and TSS under certainditions.

pH Practically every phase of water supply and waater treatment, e.g., acid-base
neutralization, water softening, precipitation, golation, disinfection, and corrosion contrd|,
is pH-dependent.

Electric conductivity (EC) Ability of an aqueoudstion to carry an electric current depends onpfesence of ions; or]
their total concentration, mobility, and valencedan the temperature of measurement.
Total dissolved solids (TDS) Waters with high diged solids generally are of inferior palatabilétyd may induce an

unfavorable physiological reaction in the transissrisumer. For these reasons, a limit of 300
mg/L of dissolved solids is desirable for drinkiwgters.

Dissolved oxygen (DO) Natural stream purificationgesses require adequate oxygen levels in orgaotade for
aerobic life forms. As dissolved oxygen levels e 0 mg/l, aquatic life is put under stresgs.
Oxidation-reduction potential] ORP is typically measured to determine the oxidjzin reducing potential of a water samp
(ORP) Excess chlorine in wastewater effluent will resmta large positive ORP value and the
presence of hydrogen sulfide will result in a langgative ORP value.

o

Source: JET

With the mobile water quality analyzer providedthg Project as shown in Table 3.2-7, officers of
each DONRE could conduct field analysis of wasteveat

Table 3.2-7 Equipment for On-site Inspection/Envirmment Check

Type Model Specification
Multi-parameter Horiba U-52 pH: 0 — 14, resolution 0.01 pH
water quality DO: 0 — 50 mg/L, resolution 0.01 mg/L
analyzer EC: 0 — 10 S/m, resolution 0. 1 mS/m

Salinity: 0 — 70 ppt (%), resolution 0.1 ppt
TDS: 0 — 100 g/L, resolution 0. 1 % of full scale
Temperature: -10 — 5%, resolution 0.03C
Turbidity: 0 — 800 NTU, resolution 0.01 NTU
ORP: -2000 — +2000 mV, resolution 1 mV

Source: JET

Table 3.2-8 shows the example of water quality mesaeent using the equipment at the site visited
during the OJT. A brief manual for Horiba U-52 tsaghed as Attachment-5.
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Table 3.2-8 Equipment for On-site Inspection/Envirmment Check

. Untreated wastewater Treated wastewater
PRI unit (at bypass waterway) (outlet of WWTF)
Temperature °’C 26.5 26.6
pH - 7.22 7.77
EC mS/cm 42.2 28.3
DO mg/L 7.62 5.48
TDS mg/L 25.6 17.7

Source: JET

(4) Measurement of Wastewater Volume

Enterprises should regularly measure the volumesgabér both inlet and outlet of the plants in order
to pay the water resources and discharging feendasure flow of clean water in a closed pipe, it is
common to use a displacement or velocity water métewever for measurement of wastewater
volume, such water meter is often not suitable bgegpollutant in wastewater can damage the
mechanism of flow meter, or because wastewaten dlibevs in open channel, and not in closed pipe.
Thus, the measuring device should be selecteddemsy different characteristics of wastewater.

There are two types of wastewater flow: closed nbafiow and open channel flow. Closed channel
flow occurs under pressure in a liquid-full condwisually a pipe). The facility might have a matgri
device inserted into the conduit which measure flowpractice, closed channel flow is normally
encountered between treatment units in a wastewatsment plant, where liquids and/or sludge are
pumped under pressure.

Open channel flow occurs in conduits that are igotd-full. Open channel is a partially full pip@n
under pressure. For measurement of open chanmnve| flomary and secondary devices are used.
Primary devices are standard hydraulic structusesh as flumes and weirs, that are inserted in the
open channel. Inspectors can obtain accurate fleasorements merely by measuring the depth of
liquid (head) at the specific point in the primalgvice. In a weir application, for example, thenflo
rate is a function of the head of liquid abovewr crest.

The way to measure the volume of water flow is shawAttachment-5.

The Project has provided water flow probe which oagasure flow velocity in a water way. The
specification of the equipment is shown in Tab2®. Using the equipment, officers of each DONRE
could conduct field measurements of wastewater fimes on site. A brief manual for the equipment
is attached as Attachment-6.
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Table 3.2-9 Equipment for On-site Inspection/Envirmment Check

Type Model Specification
Flow meter Global Water | Sensor type: Turbo-Prop propeller with magnetikipic
FP211 Measurement range: 0.1 — 6.1 m/s
Length of supporting rod: 1.5 —-4.5m

Source: JET
(5) Off-site Survey

Often many potential concerns can be identifiecbrpto entering the facility, such as illegal

discharges, stressed vegetation, spills, smokd]egal dumping. Offsite survey also provides an
opportunity for officers to determine the directiohinspection and environment check, and make
Post-Field Work of Inspection and Environment check

3.3Follow-up Work of Inspection and Environment check
3.3.1 System to Refer to Information of Previous Inspectin and Environment Check

(1) Information to be Stored as Reference for Nextéasipn and Environment Check

As explained in the Chapter 2, information obtaibgdrevious inspection and environment check is
useful for planning effective inspection and enmir@nt check. In Japan, many local administrations
store such information as electronic data. An examgd information stored in Japanese local

administration is listed below.

Name of officer s implementing inspection

Date of inspection

Code number of entities

Name of entities

Established year of entities

Contact address of entities

Type and scale of Specified production processtegid
Wastewater quality analytical results

Amount of wastewater discharge

Findings through on-site work

Provided advices, disposition and penalty, if any

VVVVVVYVYVVVY

(2) Preparation of Pollution Source Inventory SystentH®yProject

In this Project, pollution source inventories (BSksre prepared to store information of pollution
sources by each DONRE. The information storedémpttepared PSI includes:

» Basic information of activities implemented by epteses,

» The types of activities related to wastewater disgé,

» Compliance status with Environmental Protection Lhaw on Inspection and Law of Water
Resource (Ex: EIA, EPC, and EPP permission, Ingpeeind Environmental check, etc.), and

» Wastewater treatment system and operation conditidh characteristics of discahrged
wastewater.

The main objective of inspection is to evaluate plamce by the target entity to be regulated on
orders prescribed by relevant laws and regulatiand, give administrative guidance and sanction on
illegal cases. DONRE obtains information on latassatus of wastewater management and
environmental compliance by enterprises througpeogon, and such information can be used for
not only the main objective of inspection but afso planning and evaluating of administrative

measures for water environment management. Tazaiutitiformation obtained by inspection for

broader water environment management, it is recardet that information obtained by inspection

and environment check should be reflected intd?8kto upgrade and update information stored.
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3.3.2 Way of Providing Administrative Guidance and Sancton

(1) Administrative Sanction by Decree 117

Administrative sanctions are imposed based on Reble 117/2009/ND-CP. Chief inspector and
inspector on duty have the competence to give warsctAccording to this decree, not only monetary
fines but also other sanctions (cease of operat@nedies, etc.) can be given out as shown in Box
3.3-2. Penalty fee on illegal wastewater dischagdown in Table 3.3-1. It should be noted that th
information described below will be revised in n&#ure after the amendment of the Decree No.117
becomes effective.

Box 3.2-2 Excerption of Administrative Violations and Sanctions in Decree No.117
1. Sanctioning Competence
The Decree gives the sanctioning competences \iféreht sanctioning degrees to the following:

Article 40: Commune-level People’'s Committee chaispas, District-level People’s Committee chairpassg
Provincial-level People’s Committee chairpersons.

Article 41: Environmental policeman on duty, Headscommune-level Public Security Sections, Heads of
district-level Environmental Police divisions andlic Security Division, Director of EnvironmentBblice
department.

Article 42: Specialized environmental protectiorspgactors of provincial-level DONREs on duty, Chjef
inspectors of provincial-level DONREs, Chief inspectdf General department of Environment, Chijef
inspector of MONRE.

2. Form of Sanctions for Administrative Violations

The Decree defines forms of sanctions, as follows:

Article 3:

1. Principal sanctions: Caution, fine,

2. Additional sanctions: Deprivation of the riglitense, confiscation of material evidence and regan

3. Remedies: Forced application of measures, forestbration, forced transportation, forced destouct
forced proper implementation of all contents of Eférced proper operation, construction and inatialh,
forced compliance, forced termination, forced resgwr handling, forced restoration.

Article 4:

Handling for polluting or seriously polluting estashments: operation suspension, forced relocatiperation
ban, publication of information,

83. Forms of Administrative Violations subject tm&s, Remedies and Others

The Decree classifies forms of administrative wiola subject to fines, remedies and others (relébethe
water environment), as follows:

Article 7: Violation of procedural regulations of?Es or EPSs (Environmental Protection Scheme)
Article 8: Violation of procedural regulation oA
Article 10: Violation of regulations on wastewatischarge

Article 15: Violation of environmental protectioregulations committed by establishment on the Iisf o
seriously polluting establishments or establishmenbject to forced relocation

Article 33: Violation of regulations on environmahincident response and handling

Article 34: Violation of regulations on provisiorf consultancy services for preparing environmeirtgdact
assessment reports or services for appraising@magntal impact assessment reports

Article 35: Violation of regulations on payment @hnvironmental protection charges, environmental
rehabilitation and restoration deposits or insuedioc environmental damage compensation liability

Article 36: Violation of regulations on collectiomanagement, exploitation and use of environmetat and

information

Article 37: Violation of regulations on protecti@md use of facilities, equipment or means for enmvinental
protection

Article 39: Obstructing environmental protectioatetmanagement, inspection, examination, or adtratiisee
sanctioning

Source: Implementation Plan of Inspection and Adstriative Guidance for 2012
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Table 3.3-1 Penalty Fee on lllegal Wastewater Disalge

Level of Excess of Standard
1 2 3 4
Amount of - -
Wastewater . Les; than 2 From.2 tlmfas to| From 5 tlmgs to Morg than 10
Discharge times in excess| 5timesin 10 times in times
of standard excess of excess of
standard standard
a| Less than 10 From VND From VND From VND From VND
m’/day 100,000 to 500,000 to 2,000,000 to 8,000,000 to
500,000 2,000,000 8,000,000 20,000,000
b| 10 nf/day to less| From VND From VND From VND From VND
than 50 mVday 500,000 to 2,000,000 to 8,000,000 to 20,000,000 to
2,000,000 8,000,000 20,000,000 50,000,000
c| 50 nt/day to less| From VND From VND From VND From VND
than 500 riyday 2,000,000 to 8,000,000 to 20,000,000 to | 50,000,000 to
10,000,000 20,000,000 50,000,000 100,000,000
d | 500 ni/day to less| From VND From VND From VND
than 2,000 rfiday | 10,000,000 to | 20,000,000 to | 50,000,000 to
20,000,000 50,000,000 100,000,000
e| 2,000 ni/day to| FromVND From VND
less than 5,00(¢ 20,000,000to | 50,000,000 to
m/day 50,000,000 100,000,000
f | 5,000 ni/day to| FromVND
less than 10,00( 50,000,000 to
m’/day 100,000,000
g | More than 10,00
m/day
Note: Fine increases between 20 % to 30 Wasdtewater contains hazardous substances.

Fine increases between 30 % to 40 %, if wastewatgiains hazardous substances.
Il Fine increases between 40 % to 50 %, if wasteveatatains hazardous substances.
Source: Decree No. 117/2009/ND-CP

(2) Circular N0.04/2012/TT-BTNMT

Circular N0.04/2012/TT-BTNMT stipulates the crigetio determine environmental pollution entities

(related to wastewater) as shown in Table 3.3-2.

Table 3.3-2 Environmental Pollution Entity Designaed by Circular N0.04/2012/TT-BTNMT

. o 2 — 3 parameters 4 — 5 parameters
Exceeding level than criteria i o i o 6 or more
exceeding criteria| exceeding criteria

« 2 _ 5 |.with hazardous waste > 500 ni/day > 200 mi/day > 100 ni/day
without hazardous waste > 1000 ni/day > 500 mi/day > 200 m/day
« 5 _ 10/ With hazardous waste > 200 ni/day > 100 m/day > 50 ni/day
without hazardous waste > 500 mi/day > 200 mi/day > 100 mi/day
x 10 — | with hazardous waste > 100 ni/day > 50 ni/day > 10 ni/day
50 | without hazardous waste > 200 m/day > 100 mi/day > 50 mi/day

x 50 or | with hazardous waste > 50 ni/day > 10 ni/day

more | without hazardous waste > 100 ni/day > 50 ni/day

Source: Circular N0.04/2012/TT-BTNMT

Note: The following enterprises are also recognee@nvironmental pollution entity:

- Discharging wastewater with radioactives causngironmental radioactive contamination exceedingrenmental standard,

technical regulations.

- Discharging wastewater with p¥2 or > 12.5
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(3) Technical Regulation on Industrial Wastewater
National technical regulation on industrial wasteawas stipulated by QCVNs:

QCVN 01: 2008/BTNMT; Natural Rubber Processing Isity
QCVN 11: 2008/BTNMT; Aquatic Products Processindustry
QCVN 12: 2008/BTNMT; Pulp and Paper Mills

QCVN 13: 2008/BTNMT; Textile Industry

QCVN 14: 2008/BTNMT; Domestic Wastewater

QCVN 25: 2009/BTNMT; Solid Waste Landfill Site

QCVN 28: 2010/BTNMT; Health Care Wastewater

QCVN 29: 2010/BTNMT; Petroleum Terminal and Stasion
QCVN 40: 2011/BTNMT; Industrial Wastewater (gengral

In the QCVNs, the allowable maximum values of pidin parameters in industrial wastewater
discharged into receiving water body is calculasdollows:

Cmax = C x Kq x Kf

where:
- Cmax: allowable maximum value of pollution paraemns in industrial wastewater
discharged into receiving facilities;

- C: value of pollution parameter in industrialst@water stipulated in the table of QCVN
- Ka: discharge coefficient of the receiving wabedy
1) Kqg corresponding to receiving water (river, atrg rillet, ditch or canal)

Flow rate of receiving water: Q {¥s) Kq
Q<50 0.9*
50 < Q<200 1
200 < Q<500 1.1
Q >500 1.2

Q is calculated as average value of flow rate oftexsater receiving during the 03
driest months of 03 successive years

*. If there is no data on flow discharge of rivessreams, rillets, canals, and ditches,
the value Kg=0.9 shall be applied

2) Kq corresponding to receiving water (reservaike, pond or swamp)

Capacity of receiving water: V (in Kq
V<10 x 10 0.6*

10 x 16 < Q<100 x 16 0.8
Q>100x 16 1.0

V is calculated as average value of volumetric capaof reservoirs, lakes, ponds
and swamps during the 03 driest months of 03 seibeegears

*. If there is no data on volumetric capacity ofeevoirs, lakes, ponds and swamps,
the value Kg=0.6 shall be applied.
3) Kg corresponding to receiving water which ishim®e water, coastal saline or brackish
lagoons.
- Inshore waters _used for the purpose of proteatfomarine/aquatic organisms, water
sports and other recreations, and coastal salidebeatkish lagoonKq = 1 shall be
applied.

water sports and other recreations, Kq = 1.3 $leadipplied.

- Kf: discharge coefficient of the wastewater seurc
Discharge coefficient Kf of wastewater source igudated in table below:
| Flow rate of discharging water: | Kf |
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F (n7/24h)
F<50 1.2
50 < F< 500 1.1
500 < F< 5,000 1.0
F > 5,000 0.9

F shall be estimated with the highest wastewatechdirge flow recorded in
reports of EIA/ EPC/ EPP

The C value is classified in column A and B in takble of QCVN:

Column A: pollution parameters in industrial waséger discharged into receiving water used for
domestic water supply or aquaculture purposes

Column B: pollution parameters in industrial wasaésv discharged into receiving wateot
used for domestic water supply or aquaculture mEepo
Attachment-6 shows the C values on each QCVN.

The amount of fine for wastewater discharge is thame the calculated value, number of times
exceeding, shown as below:

N = Cmeasureécmax

where:

- N: number of times exceeding

- Cheasures Monitoring data taken at the site

Cax allowable maximum value of pollution parameteakualated
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Relevant Legal Documents in order of Date Issued

o

Decree
No. Code Title Date issued Status
Guidance on the execution of Law on ] )
) ) Invalid since Sey
Environmental protection dated
October 18, | 2009 and replace
1 | 175-CP December 27, 1993 (now replaced |by
] ) 1994 by Decree
Law on Environmental protection dated
80/2006/Nb-CP
Nov 29, 2005)
Decree to promulgate the regulations|on Replaced by
industrial zone, Export Processing Zone, Decree no.
2 | 36/CP Hi-tech Zone April 24, 1997 29/2008/Nb-CP
dated March 14,
2008
Decree on the environment protect fee Replaced by
for wastewater Decree
26/2010/Nb-CP
3 | 67/2003/Nb-CP June 13, 2003 dated March 22,

2010. A new
Decree is being

prepared.
Regulation on the environmental
protection in the preparation, revisign
140/2006/ND-C o | November 22, _

4 P approval and organization of executipn 2006 Valid
of the development strategy, planning,
plan, program and project
Stipulation in detail for and guidance on Some articles are

80/2006/Nb-CP ] ) ] August 09,

5 the execution of some articles in the law 2006 replaced by Decre¢
on Environmental protection 29/2011/Nb-CP
Decree on the handling of administrative Replaced by
D . . . August 09,

6 | 81/2006/ND-CP | violations in the environment protection. 2006 Decree

117/2009/Nb-CP

Decree on the management of solid _

7 | 59/2007/Nb-CP April 09, 2007 Valid
waste
Decree on the urban and industrial zone ]

8 | 88/2007/N-CP _ May 28, 2007 Valid
drainage
Regulations on Industrial Zone, Export March 14 _

9 | 29/2008/N-CP Valid

Processing Zone and Economic Zone

2008




Decree on the handling of law violations
117/2009/ND-C | . ) ) December 31, )
10 in the domain of environmental Valid
P _ 2009
protection
Stipulation in detail for and guidance opn
. _ _ September 22 _
11 | 86/2011/Nb-CP | the execution of some articles in the law 2012 Valid
on Inspection
Stipulation on the agencies to pe
assigned with the function of February 09 _
12 | 07/2012/Nb-CP ) ] ] ) ) valid
professional inspection and their activity = 2012
of professional inspection
...I...IND-CP: Decree of Government
Circular
No. Code Title Date issued Status
490./1998/TT-| Guidance on preparation and revision of _
1 ] ) April 29, 1998 Invalid
BKHCNMT the EIA for investment projects
01/2001/TTLT | Guidance on the environmental Replaced by
-BKHCNMT- protection regulations in the selection|of Circular
. i January 18,
2 |BXD the location for, construction and 2001 12/2011/TT-BTNM
operation of the landfill for solid waste T dated April 14,
2011
114/2006/TTLT- | Guidance on the management of budget Replaced by
BTC-TNMT for environment work Circular
December 29,
3 45/2010/TTLT-BT
2006
C-BTNMT dated
March 3¢, 2010
08/2006/TT-BTN | Guidance on the strategic environmental
. September 08 )
4 | MT assessment, EIA and environmental 2006 Valid
protection commitment
07/2007/TT-BTN | Guidance on the categorization of gnd Partly replaced by
MT decision of the list of environmental Circular
5 pollution facilities requiring to be July 03, 2007 | 04/2012/TT-BTNM
handled T dated May 8,
2012
5 04/2008/TT-BTN | Guidance on the preparation, apprové@eptember 18 Valid
ali

MT

or certification of the environment

3} 2008




protection project and checkin

the
environmental protection project

inspection  on execution

Of

08/2009/TT-BTN | Regulation on environmental
MT management and protection in the _
7 _ _ _ July 18", 2009 Valid
economic zone, hi-tech zone, industrial
zone and industrial cluster
08/2010/TT-BTN | Regulation on the preparation fpr
MT national environmental report, sector’s ]
8 ~ | March 8, 2010 Valid
EIA report and report on provincial
existing environmental situation.
05/2008/TT-BTN | Guidance on the strategic environmental 3.1Replaced
MT assessment, EIA and environmental by
protection commitment Circul
ar
26/201
9 December 08, 1/BTN
2012 MT
dated
July
18,
2011
04 Regulation on the criteria for identifying
10 | /2012/TT-BTNM | environmental pollution entities andMay 08, 2012 Valid

T

serious environmental pollution entitie

~
D

..l...[TT-BKHCNMT:

... [TT-BTNMT:

Circular of Ministry of Science Talhnology & Environment

Circular of Ministry of Natural Res@oes and Environment
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1) Seafood Processing Industry

Example flowchart of Production Process

1) Surimi
Raw : P . e
g Processingr—>| Grinding Washing —>| Filtering
materia ‘ ‘
effluert effluent ‘
— efffuem
Freezing |[€<— Heating |[€— Shaping |[€— MXIng |<— Dewatering
additives ‘
effluent
2) Dryingin the sun
Raw Processing—>| Washing | Soaking —>| Drying
materia
effluent effluent effluent
Example flowchart of Wastewater Treatment Process
Influent Collecting pit Overflow
and baiscree
pH adjustment Neutralization Sludge tank
chemicals tank
Coagulant Coagulation
> Sludge
¢ drying bec
Primary

Treated
wastewater

Disinfectant

|

Disinfection

A 4

sedimentatio

v

Anaerobic tank

v

Aerobic tank

v

Secondary

tank

sedimentatio

A 4

Source: “Wastewater Treatment Technology Manual Phoject for Enhancing Capacity of VAST in WatewEonment Protection Phase I

General Characteristic of Wastewater on Fish Psicgs

1) High concentration of organic materials and oifffat

2) High concentration of particulates and semisolids

3) Seasonal change caused by amount of raw matepplys
and consumption

Note: Wastewater characteristic is differ from tyferaw materials
and operation process

Water Consumption Rate Jtrproducts)
Fish fillet 40 - 85

, Surimi 25 -45
Frozen fish 4-6
Fish meal 3-5
Fish sauce 1-15




2) Pulp & Paper Product Industry

Example flowchart of industrial process

1) Kraft pulp
W(;_(l))dchipe Cooking Screening Washing Deoxidization
iber ‘
effluent
Drying [<—| Bleaching |[<—| Washing
2) Recycle paper effluent effluent
Waste Digesting Processing—>| Bleaching —> Roltlti_ng/
pape ‘ ‘ cutting

effluent effluent

Example flowchart of wastewater treatment process

Influent

Screen

I

Sand settling

le

Regulation
tank Domestic Wate
l and other
Acid pH control

Alkali tank

Bioreactor

Acid l |
Alkali

»| Mixing tank Sludge
Coagulant l thickener
Coagulant aid Coagulation
P v
tank
l Sludge tank
Coagulatec
Sedimentation v
tan Polymer Hydro
l Washinc extractor
— water
Acid Neutralization
- tank Y
Alkali Dewatered
sludge hopper

Effluent

to out-side

Source: “Wastewater Treatment Technology Manual® Hroject fo Enhancing Capacity of VAST in Wa
Environment Protection Phasi

General Characteristic of Wastewater on Pulp and Pger Industry

1) Large amount of effluents
2) Colored and high concentration of COD from cookivastewater on pulping proces

n

3) A lot of fibers generated from paper making prockss no toxic substances




3) Machinery/metal processing Industry

Example flowchart of industrial process
1) Die casting

RaV\I/Imetale Melting —>| Casting —>| Washing —>| Trimming [—> F'r;]'Sh
alloy [} 3 3 machining
effluent effluent effluent
2) Painting
Fabricated Defatting Acid cleaning Conversion Under
materia — 1 treatmer coating
effluent effluent ¥ 3

effluent effluent
Drying || Finish Baking | <—| ™Mddle | | Baking

ying coating < g coating

effluent

Example flowchart of coolant wastewater
treatmentprocess in machinery industry

_—

( Wastewater )

T !

Settling Tank | Solid and oil
3| separator
| )
Sulfuri sludge
ulfuric o '
acid Acid dlgest|on
Caustic | CoagulationTank [ coagulant
soda
suple Aeration Tank
ment

J,

Thickener

1

e ) a %\\
’\\ Effluent )

General Characteristic of Wastewater on Machinery hdustry

1) Oil/grease and organic solvents in coolant anderimater
2) High turbidity with heavy metals from dust separgtprocess
3) Paint and thinner components from coating process




4) Leather Processing Industry

Example flowchart of industrial process

Raw Drying Soaking Lime pit —>| Washing
materia ‘ ‘
" effluent effluent
effluent
Drying Tanning Shaving ACi‘_j <— Bleaching
soaking
‘ ‘ effluent
effluent effluent

Example flowchart of wastewater
treatment process in leather industry

coagulant —

(\ Wastewater>

1

Screening

Equalization

!

pH adjustment
Coagulation

!

Sludge
treatment

Sedimentation

pH adjustment

A\

Aeration k—— air

Sedimentation

%(\\E‘fl uen}/\/

Source: Guideline of Industrial Wastewater Management ”
The Project for Enhancing Capacity of VAST in Water Environment Protection Phase I

General Characteristic of Wastewater on Leather Indistry

1) Fibers, fats with color from fur cleaning process
2) Alkaline wastewater from dehairing process
3) Chromium may contained in wastewater from tanneoggss




5) Textile Dyeing Industry

Example flowchart of industrial process

1) Textile
Raw | —>| spinning |—>| Weaving |—>| DPYe&IN9/ | —{ sewing
materia finalizing
effluent ‘
2) Dyeing effluent
gg?ig —>| Sizing |—>| Weaving | Cooking —>| Washing
effluent effluent effluent
Dewatering &—| Washing Dyeing |<—| Washing Bleaching
effluent effluent effluent effluent
Example flowchart of wastewater treatment process
Wastewater
| Equalization tan |
——
Air > . J’ .
compressc | Mixing device |
Ozone —> i
generatc | Pressurized devi |
—
Aeration tank | |
Coagulation tank > Sludge tank
Sedimentation tank — l
¢ Sludge
treatment

Effluent

Processing method and its feature of coloring compent

Processing method Decolorant COD removal Amount of ECO.”.O mical
sludge efficiency

Condensation processing 60— 70 % 30% much cheap

Ozone oxidation treatment 60— 70 % 60 — 70 % ngthi expensive

Fenton oxidation treatment >90 % >80 % much sllghtly
expensive

Reduction processing > 90 % it gets worse nothing

Electrolytic oxidation processing 60— 70 % 20 930 nothing

Electrolytlc oxidation condensation > 90 % 3050 % much sllghtly

processing expensive

Activated-carbon adsorption processing 80 —90 % 90 %% nothing S“ghtlY
expensive

Source: Wastewater Treatment Technology Manual”, The Project for Enhancing Capacity of VAST in Water Environment Protection Phase 11




6) Livestock Farming

Treatment and usage on pig farming

House dryness ___|Dry piggy
Grand bed typ_m _|Feces bedding site ”|excrement Sale
pigper - litter A
Compostin ;
Site posting » Piggy compos i Farmland |
2> reduction |
—p{Storage tank »|Manure liquid ||
(aeration
Duckboard _’| |
: Sludge
type pigpe | 3'“?199 + | WW treatment 9 Reus
rainage " |facilities ’ i
Scrape Treated WW >@
Cage type Methane — | Farmland
pigpen Solid separatio | [™{fermentation L, Waste liquid > reductior |
on liquid-sturry | | [site [M - ':"'E}}Er};{[{[sm'
ethane gas > (
Solid-liquid | | |Stat® _ g
separation —»House drynes ater
Solid separatig
on slurry state ;
Duckboard type Y —» Cpmpostmg Dry compost I SRR
pigpen (natural Site Farmland
downward flow) i reduction
—y Transpiration |  pe=ssssssssmesnes '
site »| Transpiration
Spread type pigpgn |Bucket | |Feces and urine C_omposting »|Dry compost > Sale
(sawdust pigpen) | |loade bedding litter site e ,
i Farmland
i reductior

Process of batch reactor type activated sludge meil

4,_l

Aeration+ N Sedimentation+

Q e T Treated water-
O O +
00 +
\_o/ +
+
Wastewater — “
Inflow+ + Discharge+
R il e—

v i +
o] +

\DCV// + v
+

Source: Wastewater Treatment Technology Manual”

The Project for Enhancing Capacity of VAST in Water Environment Protection Phase 11

—= Effluent+




7) Beer Manufacturing Industry

Example flowchart of industrial process

Barley

—>

Cleaning/;
milling

—>

Lautering |—>| Filtering —>| Boiling
effluent effluent effluent
Bottling [<—| Filtering Pooling

Example flowchart of wastewater treatment processi beer brewing industry

Wastewater

y

Equalization tank

Y

Anaerobic sedimentation tan

~

Air

Anaerobic reaction tank

Y

Aerati

on tank

Sedimentation tanl%

|

Discharge

Dehydorator

Sludge
treatment

General Characteristic of Wastewater fromBeer/Brewing Industry

1) Rich of organic substances for COD, BOD, SS andrimN
2) No toxic substances including heavy metals contains
3) Wastewater generated is suitable for biologicalttrent




8) Hospital Wastewater

Sources of wastewater in hospital
- from medical activities: arising from clinics ataboratories
- from activities of patients/staff, kitchens/casrs, and cleaning
- rain water and surface flash water

Typical treatment technology
1) Trickling filter technology
2) Activated sludge technology
3) Submerged bio-filter
4) Stability biological pond

Flowchart of tricking treatment for hospital wastewater

Collection pit

|

Equalization tank

Y
Coagulant ———> Mixing tank

: J’ : Sludge
Primary sedimentation tank

|

Air —> Aerated bio-filter with filtering materials

Y

Secondary sedimentation >
i Y
chlorine ——>| Disinfection tank Dehydrator

! |

Discharge Sludge treatment

General Characteristic of Wastewater from Hospital

1) Medical wastes contain infectious pathogens whichukd be disinfected
2) Phenols used for sterilization and some chemicalg contain the wastewater
3) Several types of heavy metals such as Hg, Cr, @V,




9) Concept for Wastewater Treatment System in Indusial Park

Emphasis on establishing wastewater treatment systein Industrial Park
- Centralized treatment system is efficient witle@uiate design and operation management

- Toxic/harmful substances shall be eliminatedviitilially before entering the centralized system
1) Strong acid or alkali
2) Heavy metals
3) Oil and grease
4) Inorganic toxic substances (CN, F, B, ClI, etc.)
5) Organic toxic substances (PCBs, pesticidesti®lorganic compounds, etc.)

- Centralized wastewater treatment system shalrple process (biological treatment) in case o
pre-treatment facilities are established indivitual

- Processed water from one plant may be re-useshbther (water cascading), passing through a
pre-treatment facility as needed.

Ideal Network for Wastewater Treatment System in Irdustrial Park

Pulp/paper unit,
Food/beverage (BOD, COD, SS) _
processing unit

Battery producing ) .

plant (heavy metals)

Textile/dyeing

producing unit

(fibers, chemicals)

unit (acid, CN, Cr)

Mechanical,
Petro-chemical @

industry (oil, activator)

Pesticides @

producing unit

Discharge

A

" (biological process)

(organic-chlorine/phosphate)

PT: Pre-treatment facility




10) Rubber Processing Industry

Example flowchart of the industrial process

Latex/raw Soaking Pressing Chopping Granulating

materias
4 4

effluent " ‘ effluent
effluent effluent

Packing Weighing/ |[€—| Dring |<«—| Arranging

effluent

Example flowchart of wastewater treatment processfdahe industry

Screening/grid
Equalization tank
Mixing tank

|

Primary sedimentation tank

|

Air ——| UASB/Aeration tank

|

Secondary sedimentation tank

Absorption tank Dehydrator

| |

Sludge treatment

Coagulant >
Flocculant

Sludge

Y%

Discharge

Source: “Waste Abatement and Management in NaRwhber Processing Sector”, Asian Institute of Tedbgy School of
Environment, Resources and Development, April
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Attachment-4: Procedure of Water Sampling and Sam@ Management



Procedure of Water Sampling and Sample Management
1. Water Sampling
1.1  Standards of Sampling Methods

Sampling needs to be complied with one of followimgthodsin Table 1.1. Methods referred to
international standards or others issued by min@trsector, or internal methods to be used need an
approval document issued by an agency in chargeaohgement of environmental monitoring.

Table 1.1 Sampling Methods

No. Types of samples Code of standards, methods
1 Samples of river and spring water TCVN 59965199
ISO 5667-6:1990(E)
APHA 1060 B
2 Samples of pond and lake water TCVN 5994-1995
ISO 5667-4:1987
3 Guidance on sampling of waste wate TCVN 5999199

ISO 5667-10:1992
Samples of bisricroorganism analysi§ ISO 19458

5 Sediment sample TCVN 6663-15: 2004
ISO 5667-15:1999
6 Guidance to take samples as planktoh APHA - 10200

SourceDecision_/2007/QD-BTNMT Process and Procedures on Contih&udace Water

ch Time or Plac

1.2 Sample Type

Generally there are two types of sample called
“grab sample” and “composite sample”. A grab
sample is one collected at a particular time and
place. It represents the condition of the watd¢hat
time of sampling. Grab samples must be collected
carefully to make them as representative as e
possible of the water as a whole. Composite Composit D
sample is a number of grab samples collected at
define intervals of time over a fixed period and
mixed. This sample presents the average
characteristics of water flow over that particulat
period of time.

Figure 1.1 Image of Composite Sample

1.3 Selection of Sampling Point

Sampling points should be set as follows.
When the width of a river is narrow such as a bnastceam, take a sample in the centroid
of a river.

When the width of a river is wide such as the nstieam, take 3 points of samples along
the cross-section of a river. Mix them equally, nthase the mixed sample as a
representative sample of the sampling station.

1.4  Types of Water Sampler

Taking a sample directly to a container is the nuestirable way to avoid contamination. However
when there are some difficulties to take a samjectly, a handy instrument is used such as a
bucket, dipper and so on. Such instruments madeolyethylene are often used. A rope can be
attached to a bucket if necessary. Scoops withstatjle shafts (dipper) are convenient. Samplers
made of stainless steel can be used but they &resad in tests for tracing amount of heavy metals.



1.5 Procedure of Sampling
General procedures of sampling are as follows.

1) Rinse a sampling vessel with river water oe &it3
times. Care must be taken to avoid contamination
target water during rinsing.

2) Scoop up some water at a sampling site; quidkbe a
sample container with water

3) Fill a sampling container* with water and clasgght.

4) Take photograph with white board** during t
sampling process. Photo: Sampling

5) After sample collection, fill out sample infoaton forms and taking photograph

* Sample container shall be prepared as suitablthébanalysis parameter, refer to Table 2.1.
** Sampling station name, code, date, sampling enpnting organization, and factory name, if
necessary, are mentioned on the white board.

1.6 QC Sample

In order to control quality during sampling, prosieg and preservation, QC samples (Field blank
samples and Double field samples) should be us€ds&mple should be taken at least once a
sampling term. Section 4.3 mentions detail about QC

1.7 On-Site Measurement

On-site water quality measurement methods are shovthe following table. It is important to
calibrate the equipment before field survey.

1.8 Field note

The record of sampling and on-site measurementrigew down on field note. At least, the
following information is to be mentioned on theldi@ote.

Sampling Date/ Time
Sampling Location
Result of on-site measurement
Additionally, the following information is usefubtevaluate the water quality data.
Weather of sampling day or the day before samplang
Name of staff who take the sample

2 Sample Preservation, Transportation and Storage
2.1 Preservation
Preservative treatment and maximum permissiblegetime suggested is shown in Table 2.1.



Table 2.1 Suggested Preservative Treatment and Marum Permissible Storage Times

Minimum .
. . Maximu
Parameter Container Sample Preservation m Storage
Size (ml) 9
11 | Water Temperature P,G Analyze immediately 0.25
12 | Color P.G 500 Refrigerate 48 h
13 | Odor G 500 Analyze as soon as possible; Refrigerate 6 h
14 | Suspended solid P.G 500-1000 Refrigerate 7d
15 | Physical EC P.G 100 Refrigerate 28d
-chemical - Analyze same day; store in dark up to 24h,
6_ parameters Turbidity P.G 100 Refri{;erate g P 24h
17 | TDS P.G 200 Refrigerate 7d
18 | pH P.G 50 Analyze immediately 0.25h
19 | DO G 300 Analyze immediately 0.25h
10 Hardness P,G 100 Add HNOr H,SO, to pH<2 6 months
111 | Ammonia (NH") P.G 100 Analyze as soon as possible; Refrigerate  24h
112 | Nitrate (NQ) P.G 100 48 h
113 | Nitrite (NO;) P.G 100 Analyze as soon as possible; Refrigerate 48 h
114 | Total nitrogen (T-N) P.G 100 48 h
For dissolved phosphate filter
15 Phosphate (PQy) G(A) 100 immediately; Rpefringate 48h
Nutrients P,G
(Container should have been clearjed
: 4 with 1:1 HCI and rinsed with
16 Organic phosphorous Deionized water. Don't use 100 Add H,SO, to pH<2 and Refrigerate 28d
commercial detergents containing
| phosphate for cleaning glassware
17 Total phosphorus | used in phosphate analysis) 100 28d
. Analyze as soon as possible(24h),
2 (c))IrI?J?:rll(t:s coD P.G 100 or add HSO, to pH<2; Refrigerate 7d
9] P BOD P,G 1000 Refrigerate 24 h
120 | Sodium (Na) P 100 Add acid to pH<2 1 month
121 | Potassium (K) P 100 Add acid to pH<2 1 montk
122 | Calcium (Ca) P.G 100 Add acid to pH<2 1 month
123 | Magnesium (Mg) P.G 100 Add acid to pH<2 1 month
124 | Inorganic Barium (Ba) P,G 100 Add acid to pH<2 (not us&8,) 1 month
125 | substance Boron (B) P,(PTFE) or quartz 100 HN® pH <2 28 days
126 | Sulfate (S&) P.G 100 Refrigerate 28d
127 | Chloride (Cl) P.G 200 None required 28d
28 | Iron (Fe) P(A),G(A) 100 For dissolved metals filter immediately; 6 months
29 Manganese (Mg) P(A),G(A) 100 add HNQ to pH <2
130 | Fluoride (F) P 100 None required 28d
31 Cyanide (CN P.G 500 Qgﬁ(NaOH to pH > 12, refrigerate in 24 h
32 Cadmium (Cd) 100 For dissolved metals filter immediately;
33 ] Lead (Pb) P(A).G(A) 100 | add HNQ to pH <2 6 months
o Chr(oc":('\‘jg‘) D P(A),G(A) 1000 | Refrigerate 24h
35 Chr(oc":('ﬁl)"; (i P(A),G(A) 1000 | Refrigerate 24h
— Toxic - - - - - -
36 | parameterd Total(_(rl_lg:rsmmm P(A).G(A) 1000 gggﬂsl\?g\t/gcs)ﬁit;ﬂs filter immediately; 6 months
Add NHGO; to pH2, 4 Celsius degree,
33| Mercury (Hg) P(A),G(A) 1000 Refrigerat i 9 28 days
139 | Copper (Cu)
140 | Zinc (Zn)
41 Nickel (Ni) 100 each | For dissolved metals filter immediately;
E Tin (Sn) P(A).G(A) parameter | add HNQ to pH <2 Y 6 months
43 | Selenium (Se)
44 Arsenic (As)
G, wide-mouth calibrated Add HCI or SO, to pH < 2; Refrigerate
15 Oil and (Washed with soap, rinsed with 1000 (Don’t overfill the sample container and 28 days
Hydrocarbons water, and finally rinsed with solvent don’t subdivide the sample in the
L to remove any residues) laboratory. Refrigerate)
28 days
46 Phenol P,G, PTFE-line cap 500 Refrigerate, agfiQjto pH < 2 until
extraction
| Others " . Refrigerate, add 1000mg ascorbic acid/l]
47 Pesticides G(S), PTFE-line cap 1000 | . : R 7 days
if residual chlorine present
48 | DDT G 500 Refrigerate 24h
149 | Surfactants P.G 500 Refrigerate 24h
% Tog?lclizlrirf]:)rm Sterilized bottle 100 Refrigerate 8h
52 | Herbicide G 500 Refrigerate 24h




Minimum Maximu
Parameter Container Sample Preservation T
Size (ml) 2

P = Plastic (polyethylene or equivalent);
G = Glass;

G(A)or P(A)=rinsed with 1+1 HN¢) G(B) = glass, borosilicate; G(S) = glass, ringgith organic solvents or baked

Source: APHA 1060.C

2.2 Transportation

Samples should be transported in transit containgtts
absorbers to avoid bottle breakage. Effects oft liand
heat should be avoided because sample quality ea
changed quickly due to chemical reaction, and dkion
of creature. Water samples should be kept at ardiad

during transportation.

Delivering of water samples from one party to arot
party should be carried out in the field (a fieldgp shall
give it to a transporter) or in a laboratory (ddigroup or

sample receiver shall give it to a laboratory).ie@l of  Photo: Sample Transportation with
samples should be recorded with full signatureetdwant Refrigerant or Ice

parties. The record includes contents shown in

following table.

Table 2.2 Record Format for Delivering Water Sample

No Sampling date Name of sample giver Name of sampling Number of samples Name of sample

station receiver

2.3 Storage

A guideline for sampling transportation, stabilignd preservation is presented in 1SO 5667-3 and

APHA.

Photo: Sample Storage
on (around 4°C).

Quiality Control for Contract Work

The laboratory or monitoring section intenc

Appropriate actions should be taken to preserve pkzn
immediately after sampling. Generally, a sampleughobe
refrigerated, treated by chemicals, or its pH stidad controlled
for preservation of target parameters dependingaorest
procedure for each parameter.

As a general rule, a collected sample must bedtaraccordance
with a specific method for each parameter. Sugdeste
preservative treatment and maximum permissiblegttime are
listed in Table 2.1. For parametengher than those in Table 2.1,
samples should generally be stored under a dark coud
conditi

Screen
Contractor Lab

Check Result Prepare
Register the Specifications by
contractor DONRE

Prepare Plan and
Inspection Quotation by
contractor lab

o, Select contractor
and Order by

DONRE




to outsource works to other laboratory in sevezabons, such as unforeseen circumstances, workload,
and some extra technical expertise. But, the wetk contract to a technically competent laboratory
This section proposes a way to control the qualityutsource laboratories. Policy for the outsaugci

is discussed at first. Then, detail methods ofQieare explained in the section.

1) Screen contractor laboratory,

2) Preparation of specification by DONRE, 3) Prepan of work plan and quotation by the
contractor laboratory,

4) Selection and ordering by DONRE,

5) Inspection, and

6) Checking result are the activities in the corttraork. Then, when the DONRE find that the
contractor laboratory performed well, the laboratoan be the candidate of the next contract work.
Quality of the contract work is controlled by thaieaities.

1. Policy
To control the quality of the contract work, DONREould have policy of the contract work as
follows.
i. DONRE is responsible to the customer for the catdrss work.
il. It is responsibility of the Quality Manager in tH2ONRE to assess and approve the
competence level of subcontractor laboratory.

So, when PPC or other customer of DONRE complaaieit the report prepared by DONRE using
the contractor laboratory. The DONRE should tackighe matter by their responsibility.

2. Screening

Screening is selection of candidates for contramkwThe candidates are selected from laboratories
which demonstrate technical competence by possessi@ceipt of one or more of the following:

° VILAS

® Performance was confirmed by QC sample or referaraterial

® Audited by DONRE’s auditors

For example, laboratory showed good performancthénlast contract work would be audited by
DONRE'’s auditors.

3. Preparation of the Specification

(1) Contents of the Specification

After screening the candidates, DONRE will send $pecification which asks the candidates to
prepare work plan of the contract work. In the dpeation, DONRE writes not only the contents of
the monitoring but request related to QC and reaheslaboratory to accept inspection. An example
of the specification contents is as follows.

Contents of the Specification

1. Request subcontractor to submit Work Plan

2. Contents of the environmental monitoring program

- Purpose of the environmental monitoring program

- Deadline of the subcontract work

- Place, Sample Name, Type of water body (River, | .at®
- Analysis Parameter

- Analysis Methods (are to be Standard Method)

- Method of Sampling, Transportation, and Presermatio
- Result format

3. Request Action to be taken for Abnormal Ressidte( Section 4.4.3 (2))




| 4. Request Data for QA/QC (See Section 4.4.3 (3)) \

(2) Request Action to be taken for Abnormal Result

When DONRE finds an abnormal result in the repotthe certification of the contractor laboratory,
DONRE asks the laboratory to find the reason aetanalyze the sample. However, it might be too
late. Because, usually the report is prepared ongvbd month(s) after the sampling, and, even
DONRE ask the laboratory soon after they get thmnte the water sample might be degrade and
can't get accurate result in the analysis repeated.

To avoid the situation, DONRE requests the laboyato take the following actions when they find
the abnormal result during the analysis.

Action to be taken for the Abnormal Result

a. When subcontractor laboratory find an abnormallteBiring the analysis, the subcontractor
has to inform DONRE as soon as possible.

b. The subcontractor should check the reason of theraial result.

C. The subcontractor should re-sample and/or re-aeahz sample in case.

When DONRE requests the laboratory to take actoriife abnormal result, DONRE should define
the criteria between abnormal and normal resultthénspecification. The criteria is defined by the
condition of each sampling points and each momitpparameter, and by the policy of each DONRE.
Examples of the definition of the abnormal restdt shown as follows.

Definition of Abnormal Result (Example)

a. Over Wastewater Standard Value

b. Higher than past result (ex. Over 3 times of therage of last 5 years)

C. Over the value which DONRE selected (ex. 1/2 ofrestewater Standard Value)
d Over the Highest value of last year

(3) Request for QA/QC

In the specification, DONRE requests the laboratorget up a section, named quality management
section, for checking data, and select a respangibison who in charge of quality management in
the section. DONRE requests the laboratory to conghdernal quality control (see 4.3.2 (4)) and
stock the results of the internal quality cont®leaidences of the activities.



4. Preparation of Work Plan
As response to the specification, each candidatedsory prepares a work plan. Expected contents of
the work plan are as follows.

Contents of the work plan
a. Contents of the Inspection
b. Formation for the activity (QC section, Represdawtator the Quality, Network in emergency
case, System to check data)
c. Schedule of the activities
d. Reply of request from DONRE (Action for abnormaukt, QA/QC)

5. Selection of the Contractor laboratory

By checking the work plan and the quotation suleditby the candidate, DONRE selects the
contractor laboratory. DONRE should check detail discuss when they find any difference between
the specification and the work plan.

For example, if the laboratory can’'t conduct a waggality analysis by the method mentioned in the
specification, the laboratory can write anotherlysa method in the work plan. Then, if DONRE
can't accept the method, DONRE will not selectltimratory as the contractor.

6. Inspection of the Contract Work

DONRE can inspect the contractor's activity. Thare two types of inspection which are field
inspection and laboratory inspection. Field insjpects joining the contractor’'s field work and
checking their activities. Laboratory inspectionvisiting the contractor’s laboratory and checking
their activities in the laboratory. Key points fdrecking in the two inspections are as follows. Whe
DONRE find any mistakes of the contractor throuigh inspection, DONRE suggests the contractor
to correct the points.

Check points in Field Inspection
a. Person in charge of the field work is working

Place and Date/time is same as the plan

Sapling tool and sample bottle is appropriate dedrc

Sampling is conducted appropriately

Basic data (Weather, Water temperature, Air tenipega Appearance, Name of the parson
sampled) is recorded

Sampling and on-site measurement are conducteld@sdp

Volume of sample is enough for analysis (for dugdimn analysis in case) See attachment

Preservation Condition is suitable for the param@i<)

Chemicals are added for the preservation

Labeling and Picture

®ooo

— - Ta ™

Check points in Laboratory Inspection
a. Laboratory room is clean enough to avoid contanonat
Equipment is maintained based on SOP submittec¢@mdition is recorded
Glassware looks clean enough to avoid contamination
Reagents are put in Chemical Storage
Name and other information are labeled on the radgsttle
Samples are preserved following SOP
Analysis is conducted following SOP
Internal Quality Control is conducted as mentioirethe Plan.

S@ "0 ao0oT



i. Results of the internal quality control are recarde
j- Countermeasures are conducted as planed
k. Results of past 5 years are recorded

7. Checking Result

Before checking the result form the contractor fabmry, DONRE have to confirm the system to
check the result in DONRE. Who will check? Who lig fperson in charge of the result? How to
register the data? These questions are to belméare receiving the result.

Outline of checking the result is as follows.

Outline of Check Result
a. Check any careless mistake
b. Check Significant figures
c. Compare the result against environmental standztes
d. Compare the results against past data
e. Check the relationship between parameters

Key points for checking result are as follows:
Reception of Analyzed Data

1) Test Report

Analyzed data should be mentioned in a test repois. possible to judge whether a laboratory is
trustable or not by confirming information in attesport. A test report is recommended to include
following information, as appropriate:

v Title (e.g., “Test Report”)

v" Name and address of laboratory, and location wheatysis were carried out if
different from an address of laboratory

v"Unique identification of a test report (such ag@as number), and on each page

an identification in order to ensure that a pageeognized as a part of the tes

report, and a clear identification of the end &t teport

Name and address of customer

Test method used

Description, condition, and unclear identificatimirsamples tested

Date of receipt of test samples (where this iscaiito validity and application

of results) and dates of performance of test

Test results with, where appropriate, units of mearment

Name, function and signature or equivalent of peeaathorizing a test report

Hard copies of test reports include page numbedsatal number of pages.

—F
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2) Significant Figures

The significant figures of a record are the totahiver of digits which comprise the record, regassile
of any decimal point. Thus 6.8 and 10 have twoifigmt figures, and 215.73 and 1.2345 have five.
By definition, continuous measurement data arellysaaly an approximation to the true value. Thus,
a measurement of 1.5 may represent a true valdeb000, but it could also represent 1.45 or 1.54.
Hence, a system is needed to decide how precisedytémpt to represent the true value. Data are
often recorded with too many, and unjustified, gigant figures; usually too many decimal places.
Some measuring instruments may be capable of pimglu@lues far in excess of the precision
required (e.g. pH 7.372) or, alternatively, derivddta may be recorded to a precision not
commensurate with the original measurement (e.$86/%).



In water quality analysis field, the result valserounded to two or three digits. When DONRE staff
find the result of which significant figure is ovéaur, the laboratory should check the record and
apply the correct significant figures.

Frequently, water samples contain concentratiorshemical variables which are below the limit of
detection. These results are to be reported adatetted (ND) or less-than value (< [Lower Detattio
Limit]).

3) Comparison of Data

The following items are given as a method for judgvalidity of a result of analysis which came out
from outsourcing.

1) Chorological and horizontal: By comparing withtal which was measured in upper and lower
side of a river basin, we evaluate validity of dadhen an extreme data are founded comparing
with other data, a measurement might have a miste&grocedure.

2) Past data reference: By comparing with data kvivias measured in the past, we evaluate validity
of data. When an extreme data are founded comparthgast data, a measurement might have a
mistake in a procedure.

3) Physical characters: Validity of measured datvaluated by considering physical quantities such
as solubility and stability-constant.

e.g. A saturated value of dissolved oxygen is dmtlay temperature and salinity of water. Then
it is hardly to exceed extremely a saturated value.

e.g. Itis promptly oxidized from nitrite nitrogém nitrate nitrogen. Therefore it is natural that a
concentration of nitrite nitrogen is less than acantration of nitrate nitrogen.

4) Other Parameters: Validity of measured datavéduated by examining relation with different
parameter.

e.g. Conductivity is proportional to a sum of mdissolved material in water. Therefore, in
tidal area a concentration of chloride ion whichaigmain ingredient of water quality and
conductivity are in proportion to each other.

e.g. Concentration of total nitrogen is a sum dfaté nitrogen, nitrate nitrogen, ammonia
nitrogen and organic nitrogen. So each ingredieatilsl be smaller than total nitrogen.

e.g. Turbidity and suspended solids are in proportd each other.

5) Condition of Sampling Site: Validity of measuréalta is evaluated by considering relationship
between a condition of sampling site and waterityuaf river.

6) Accurate recording: Out of foregoing check itefolowing items are easy to be miswritten.
e.g. Unit inconsistency of conductivity

Conductivity has many units (mS/mS/cm, S/m). Relations among units are, “1S/m
1,000mS/m = 10,0Q65/cm”.
e.g. Conversion of Nitrogen

Nitrate nitrogen (N@N) and nitric acid ion (Ng) are sometimes listed in a same line. It is neagss
to convert from N@to NO;-N when we compare data with a standard value.



Attachment-5: Measuring Methods of Water Flow Rate



Measurement of Water Flow Rate
(1) Water Meter
To measure the volume of water usage, it is commmarse water meter.

Figure-1 Example of Water Meter

However for measurement of wastewater volume, waketier is not suitable because of the water
quality. Impurities of wastewater give damage te thechanism of flow meter. Non-mechanical
meters such as electromagnetic and ultrasonic stmkbe used for wastewater flow at the point of
filled pipeline.

(2) Flow Meter

Flow rate (Q) can be calculated from cross seciea (A) and flow velocity (V) as a formula below:

Q (nfs) = A (nf) x V (m/s)

/|

Figure-2 shows the example of flow rate measuremEntastewater using the equipment at the site
visited on the OJT.

Q (nf/s) = W (m) x D (m) x V (m/s)

w
W (m) 0.9

D (m) 0.05

V (m/s) 0.4

Q (m’s) 0.01

Q (m¥min) 0.6

N Q (m/hr) 36

D Q (ni/day) 864

- experiance in HCMC DONRE



Q (nf/s) =W (m) x D (m) x 0.71 x VV (m/s)

W (m) 0.27

D (m) 0.07

V (m/s) 1.

w Q (n/s) 0.0134
Q (m’/min)]  0.809

— Q (m/hr) 48.3

D |Q(nfiday)| 1159

experiance in TT-Hue DONRE

Source: JET

Figure-2 Experience on Measurement of Flow Rate

(3) Bucket Method

In case of measuring a water discharge in rathellsuale, it is useful to apply a simple ‘bucket
method’ at the place of overfall. Procedure ofttheket method is as follows:

1) Receive the falling water by a bucket wi
known volume,

2) Measure the time required to fill up the buck
using a stop watch,

3) Repeat the measurement several times
calculate the average.

Q=vh

where:
Q: flow rate (n/sec)
v: volume of a bucket (fn
t: time required to fill up the bucket (sec)

(4) Weir Method

Weirs can be applied for measuring flow rates ierophannels.

The weirs are structures consisting of an obstruction sgch @am or bulkhead placed across the open
channel with a specially shaped opening or nottle. vieir results an increase in the water level, or
head, which is measured upstream of the structineflow rate over a weir is a function of the head
on the weir.

Common weir constructions are the rectangular wledr triangular or v-notch weir, and the full width
weir. Rough standards for selecting the weir ar®kswvs:

triangular (v-notch) weir: ~ 0.01 — 0.05 (36 — 180 rtih)
rectangular weir: 0.05 — 0.15%m (180 — 540 fith)
full width weir: > 0.15 n¥s (>540 n¥h)

The crests of weir shall be kept the shape as showigure-3.



about 2 mm

about 45 degree
Flow direction

R

Measuring the Levels
For measuring the flow rate it's obviously necessameasure the hydraulic head, then use the
equations below for calculating. It's commpa-tp Grgathetieyalaiwith:

e measuring rod

« ultrasonic level transmitters

¢ pressure transmitters
Ultrasonic level transmitters are positioned abineflow without any direct contact with the flow.
Point of measurement shall be set at the upstréane eveir more than 0.3 m (Figure-4).

>0.3m

L

Figure-4 Measuring point of hydraulic hed (

Guideline for designing and operation weirs

1. The weir should be set at the lower end of a lavgl pufficiently wide and deep to give an even
smooth flow

2. The centerlinef the weir notch should be parallel to the diatbf the flow

3. The faceof the weir should be vertigatot leaning upstream nor downstream

4. The crespf the weir should be leveto far water passing over it will be of the satapth at all
points along the crest

5. The upstream edge should be shaoihat the nappe touches the crest only at theagm edge

6. ldeally, though not always practical, the heightref crest above the bottom of the pdl
should be at least three times the depth of wikteing over the weir crest

7. The sides of the pool should be at a distance thensides of the crest not less than twice the
depthof the water passing over the crest (for rectaargukir)

8. For accurate measurements, the depth over thestrestd be more than one-third the length
the crest

9. The depth of water over the crest should be nothkess5 cmas it is difficult to obtain
sufficiently accurate depth reading with small dhespt

10. The crest should be placed high enough so watéfredly below the weir, leaving an air space
under the over-falling sheet of water.

Source: BIE 5300/6300 Lectures, Utah State Unitsersi




Calculation of water flow rate

Triangular (V-notch) weir Rectangular weir Full width weir
B
oz
/\ b

| .
- - :

h V__

e < 3
Q = 1404 h? (m3/s) Q=184(b-0.2h)h? (m3/s) Q =184Bh? (m3/s)

Source: JIS K 0094.8




Attachment-6: Brief Manual for the Field Equipment



HORIBA U-52 Multi Water Quality Checker

Quick Manual
Parameters can be selected
- Temperature - DO (Dissolved Oxygen)
- pH - TDS (Total Dissolved Solids)
- ORP (Oxidation Reduction Potential)  Salinity
- Cond (Electrical Conductivity) Seawater Specific Gravity(SG)

- Turb (Turbidity)

Sensor Probe

Pour the third of the rubber cap (whit)
TURB sensor "-u,__\__\__ o - s:rl\_ wath dieionized water b sl
i :
£

N .

COND sensaor - |
p— =1 Attach the cap up to the hatf of
S0— Kt b Bz membrane cap
0O sensor Rutbercap -~ K e
: (et} e el r
i——Reference slectrodes iy £
=4 =
pH =ensor- & |
IHORP
! SENS0r
@ -~ LA
)
= =
) “|  Attach the cap.
b | L
ey o S e 2 G B
G Pour the: thind of the protective cap (bik)
b with deionized water.

~
- PressPOWER key 3 sec. to turn on powen. T i e ¥ v
- MEASUREMENT screen appears after 10 sec. |[lErEy

ZITE:2
29,23 % 7. 82 e po
6,99 96,8 x oo
i ey 0293 atos

121 oo 0.1 et
(M easurement) D.450 atin 0.0 ot

a. Check each sensofcaps on pH & DO are removed) D};_ﬂﬂ_' == H-E'E'h_" ted.

b. Check thaSINGLE MEASUREMENT has been selected in the measurement screen.

c. Submerge the sensor probe in the samplgently shaking them in the sample to
remove any air bubbles from the senseftkthe sample is non-flowing, move the cable
slowly up and down (move the sensor probe at aofate@ughly 20 to 30 cm a second) to ensure
that fresh sample is continuously supplied to tikedensor.

d. When the measurement values are staivesss MEAS key to acquire the 5- second
average.

e. Pressth&NTER key to savethe held measurement values, or presE®€ key to




cancelthe operation.

Setting Mode

When SINGLE MEASUREMENT appears, press the rii=} key to switch the display
to the 'SETTINGS" screen.
1) Setting sites
Press the dowr=7) key to move the cursor t&lte", then press the ENTER key.
- Select site
- Create new site
- Delete site
2) Unit for report
Press the dowr=7) key to move the cursor t@Jhit for report , then press the ENTER
key.
- Temperature’C, °F, K)
Turb NTU, FMU, ppm)
Cond (mS/cm, S/m, Fix S/m)
SG (et, 60, 015)
- Salt ppt, % salt)
3) Sensor selection
Press the dowr=7) key to move the cursor t&ensor selectiori, then press the ENTER
key.
Move the cursor to each measurement parameter to = Ty BT ¥

change, then press the ENTER key. A check inthe (]| BETTIKES 111
check box of a measurement parameter indicatei it w | =" *=/=ti"

be displayed. F ﬂ]i_- I'-lll. !
To save the changes, move the cursor to SAVE, then | mufd o s BT gil T8
press the ENTER key. i

ETurk @ HTU Elepth: n
it




FP211 Global Water Flow Probe
Quick Manual

f. Remove any debrighat may interfere with the flow probe’s propellstake sure that
the propeller turns freely by blowing on it.

g. Point the propeller directly into the flow you wish to measure. Fage arrow inside the
propeller housing downstream.

h. Place the propeller at the desired measuring poidpress the RESET buttonto begin
taking new average, minimum and maximum readingdoAg as the probe remains in
the flow, the averaging continues. One readinghken per second, and a continuous
average is displayed. Keep stable the probe fat@®8econds to obtain an accurate
average value.

To stop averaging press tBAVE button, in Save Data mode the averaging is halded.
pressBACK to resume averaging without storing the data toorg.

i.  When theSAVE button is pressed, the save data screen is despkayd the function of
the buttons is changed. In this mode, the averagmugaccumulation of minimum and
maximum values is halted. The upper display shtmaext empty memory location, in
this case 024. The lower display shows the cuaeeatage reading. Pressing BIET
button (lower right) stores the current parameteithe memory locatioriThere are a
total of 30 memory locations.

O

O O

MCDE MENTT

E \G\!gtbc:;] ] I]I.?Lli
T8 FT'S
lj Lll 18 n LI
j. Itha Main Display at shoula v Memory Saving Mode j on use.
The is not repl: v power
mod O o effect after1e O O

k. To enter ne sewup menu, press and hoItME&I:gebutton tor 2 seconds. Each press of
theMENU button cycles through 1 of 4 options, PrBg&CK at any time to return to the
main display mode. The 4 menu options are View,d2¢dete All Data, Set Velocity
Units and Set Calibration Number; pré&ST to enter the setup screen for the current
menu function.

View Data Delete All Set Units Set Cal

[. [View Data] From theView Data menu screen, preSET to review recorded data. The
memory location is shown in the upper display dredata is shown in the lower larger



display. Use th&P andDOWN arrow buttons to change the memory location yashwi
to view. Use thdMODE button to select the average, minimum or maximata galue
for the selected memory location.

m. [Delete Alll From the Delete All menu screen, pr&dsT to delete all stored data.

n. [Set Flow Unit§ From the Set Units menu display, Pr&&ST to change the Flow Units.
The lower display shows the current flow units itfher FT/S or M/S.

0. [Set Calibration Factor] The calibration factor is factory set and willnggallynot need
to be changed
<Specification of Global Water FP211>

Sensor type: Turbo-Prop propeller with magnetakpp
Measurement range: 0.1-6.1m/s
Length of supporting rod: 1.5-4.5m




1.

Calibration & Maintenance for the Field Equipment

Water Quality Checker, HORIBA U-52
1.1 Specification of the equipment

JET, SCOWEM

Parameter Measuring range

Temperature -10 — 55°C

pH 0-14

Dissolved Oxygen (DO) 0 — 50 mg/L

Electric Conductivity (EC) 0-10S/m

Salinity 0— 70 ppt

Total Dissolved Solids (TDS) 0-100 g/L

Turbidity 0 —800 NTU

Oxidation Reduction Potential (ORP) -2000 — +2000 m

1.2 Calibration required
Parameter Frequency Standard Note

pH before use pH 4: phthalate
pH 7: phosphate Auto calibration
pH 9: borate using attached

EC when deteriorated  Potassium chloride solution
(KCI) pH 4.00

— - EC 4.49 ms/cm

Turbidity when deteriorated ~Hexamethylene Turbidity 0.00 NTU
tetramine

DO before use Air 10-20 minutes
O, saturated water required to stabilize

Temperature when deteriorated  Standard powder
No. 160-22

ORP when deteriorated  known temperature

pH 4.00-> 0.05 mol/L of potassium hydrogen phthalate

Air >DO calibration

Temperature®C) DO (mg/L)
15 10.74
20 9.72
25 8.95
30 8.28

JIS K 0101




[Auto Calibration]

Chemical solution is attached for the calibratidpld,
conductivity and turbidity.

Pour the solution into the transparent cup to ithee+
“with Turb measurement gauge line.

A cap should be removed from pH sensor beforehand.
Then wash the sensor probe with deionized water.

Then press the control unit's CAL key to set the
calibration mode, then move the cursor to “Auto
Calibration”, press ENTER

Immerse the probe in the transparent cup, theneplac
into the black calibration cup to black out.

When all the sensor values have stabilized, phess t
ENTER key to start calibration. Calibration is §hed
when the message "Cal complete.

The calibrated values appear as follows at@5
pH: 4.01
Cond.: 4.49 mS/cm
Turb.: 0.00 NTU




1.3 Maintenance required
(1)Storage
Pour the third of the rubber cap provided with d&ed water and cover the sensor
pH: black (small), DO: white (big)

(2)Routine care
Clean up the sensors by water and brush

(3)Every 2 months
Replace the membrane cap with polishing the eldeto

2. Water Flow Meter, Global Water FP211
2.1 Specification of the equipment

Range: 0.1-6.1m/s

Accuracy: 0.1 m/s

Averaging: once per second

Sensor type: propeller with magnetic pickup

Rod length: 15-47m

Power: internal Lithium, non-replaceable (approxeérs’ life)

2.2 Calibration required
Factory calibrated and should not need to be clthnge

2.3 Maintenance required
(1)Probe handle
When the Flow Probe expansion joint becomes sulederdyy the probby separating the

two handle sections.

(2)Cleaning the prop
The propeller should turn freely. If not, rinse hrebe in clean water and remove any
visible strings or other debris from the prop begri




Attachment-7: C values on the QCVN
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Attachment 6

Manual for Procedures for Development of

Pollution Source Inventory
(Only in Electronic Version.)
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PART A. GENERAL DESCRIPTION OF WATER POLLUTION SOURCE INVENTORY

A-1 Preface

Many of industrial manufacturing processes produce some guantities of wastewaters. In al-
most all cases, the indiscriminate disposal of these wastewaters has a detrimental effect upon
the environment. The continued growth of Vietnamese industry will undoubtedly require
significant reductions in the amounts of pollutants in wastewaters now being discharged to
the environment.

Understanding the status of discharges and/or releases of water pollutants to the environment
media such as surface water body is the starting point of water quality management and con-
trol. Information and data concerning water discharges can be obtained from variety of ways
such as source survey, regular monitoring, factory inspection and so on. These kinds of in-
formation and data are, therefore, vital and crucial requirement for the management and con-
trol of water quality problems. A Pollution Source Inventory (PSI) can provide these kinds of
information systematically. Thus, the management and control of water quality necessitates
the pollution source inventory.

In order to solve water resource problems in terms of water quality, proper water resource
management programs have to be implemented. A water PSI is an indispensable component
of any water resource management programs. Water PSI allows the identification and evalu-
ation of water pollution problems, as well as the verification of pollution control measures
taken and the compliance of polluters with regulatory measures. In this respect, water PSI is
the foundation on which water quality management is based.

A-2 Component of This Manual
This manual is composed of the following three chapters including this chapter:

PART A: GENERAL DESCRIPTION OF WATER POLLUTION SOURCE INVENTORY,
PART B: DEVELOPMENT OF WATER POLLUTION SOURCE INVENTORY, AND
PART C: EXAMPLE OF DEVELOPING WATER POLLUTION SOURCE INVENTORY

A-3 Objectives of This Manual

This manual is intended to provide consistent and unambiguous procedures of the develop-
ment of water PSI, which are defined in the next section of this manual (A-5), for the man-
agement and control of environmental water quality by relevant personnel of the central and
local regulatory agencies. The procedures contained in this manual reflect the experiences of
5 DONREs' in the JICA Project® and will serve as a reference for experienced persons in
the field of PSI, whereas inexperienced persons will find the manual useful as a logical
guideline to learn how to develop a water PSI.

A-4 Expected User of This Manual

This manual intends to provide broad general directions and guidance for developing a water
PSI to the personnel of the regulatory agencies in Vietham. The expected users of this manu-

! Target 5 DONREs in the Project, DONRES of Hanoi, Hai Phong, TT-Hue, Ho Chi Minh City, and Ba Ria \Vung Tau.
2 The Project for Strengthening Capacity of Water Environmental Management in Vietnam.
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al are as follows.
(1) Vietnamese Environment Administration (VEA)

This manual assists VEA to:

- prepare a plan to develop PSI for water pollution management,

- develop pollution source database system,

- understand ways to use PSI for management of water pollution related to industrial
wastewaters.

(2) Departments of Natural Resources and Environment (DONRES)

This manual assists DONREs to:

prepare a plan to develop PSI considering water pollution management,
review existing PSI,

check reliability of pollution source information collected,

share pollution source information and data.

A-5 Definition of Water Pollution Source Inventory

(1) Type of Inventory

A word “inventory” is commonly used in the field of environmental management and
protection as a meaning of “a list of itemized environmental issues that provides data and
information to manage and control environmental problems”. There are diverse types of
inventories according to the end use of them. The following list gives several typical
environmental related inventories:

Water pollution source inventory,
Toxic release inventory,

Air emissions inventory,
National resources inventory,
Greenhouse Gas inventory,
Substance-specific inventory.

SRR

Among a variety of inventories mentioned above, this manual takes up the water pollution
source inventory (PSI) for water pollution management and control.

(2) Definition of water PSI

A PSI is a kind of database compiled mainly focusing on pollution source related infor-
mation. A water PSI can be defined as follows:

“Pollution source inventory is a comprehensive list of pollution sources and water pol-
lutants of their discharges within a specific geographical area for a specific time inter-
val.”

Although a PSI is a kind of database, the distinctive feature of PSI is that the PSI is to be
developed with a clear intention of the management and control of water quality and/or wa-
ter resources. In other word, the PSI has specific objectives of the end use such as under-
standing pollution tendency and compliance status of polluters with regulations in a specific
area etc.

A-2
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A-6 Function and Objectives of Water PSI
A water PSI has a function as one of support tools for the following objectives:

Identify serious pollution sources and/or pollutants to be controlled,

Identify and evaluate pollutants of concern,

Grasp the compliance status of polluters with the environmental requirements,
Set target values on reduction of pollution load,

Develop pollution source management/control strategies,

Evaluate effectiveness of pollution source control measures before and after im-
plementation of pollution source management plan,

Input necessary data and information to water quality modeling, and
B Input necessary data and information to health risk assessment.

A-7 Linkage between Water Pollution Source Inventory, Factory Inspection and Water
Quality Monitoring

There are several management tools for management and control of pollution sources. A wa-
ter PSI is one of support tools to plan, implement, and evaluate pollution sources. Together
with the water PSI, a water quality or pollution source monitoring and a factory inspection
are the major management tools that have close relationships with the water PSI. Integrated
use of these management tools is essential for the effective management and control of pol-
lution sources.

Monitoring of water qualities can be carried out in a variety of ways: by making quantitative
measurements of physical, chemical, and biological characteristic and qualitative descrip-
tions of some features such as odor, transparency, etc. However, it should be noted that the
prime objective of monitoring is to provide information which directly or indirectly aids
management and control of water resources, whether this is done by establishing trends,
checking compliance with guide/standard, or determining the effects of contaminant transfer.

On the other hand, a pollution source inventory (PSI) is a kind of database compiled mainly
focusing on pollution source related information, and can provide information on pollution
sources.

In order to evaluate the effects and/or the contributions of pollution sources to the environ-
mental water qualities, it is necessary to examine and compare thoroughly both data of the
monitoring results of ambient water and the inventory of pollution sources. The data of the
inventory accelerate and support the utilization of the monitoring data. Data provided by the
inventory are also useful to water quality modeling calculation. Figure A-1 below shows the
relationships between Environmental Management Plan, Factory Inspection and Pollution
Source Inventory.

A-3
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Figure A-1 Relationship between EMP, FIP and PSI

A-8 Form of Water PSI

According to the definition and function of a water PSI, the form of water PSI should include
the following items:

The identified areas covered by the water PSI,

The types of activities that cause discharges,

The records of certification and/or registration of environmental authorization or
compliance systems to be applied,

The chemical or physical identity of the pollutants included,

The time period of data and information inventoried.

A-9 Legal Basis of Water Pollution Inventory

Although, there are no laws and regulations that directly regulate development and usage of
water PSI at present in Vietnam, the Government of Vietnam has promulgated a number of
legal documents which concern management of water quality and water resources. Depend-
ing on the objectives of PSI use, the pollution-source-related laws and regulations regulate
the development and the usage of the water PSI. Table below summarizes laws and regula-
tions which directly or indirectly prescribe the management, organization, rights and respon-
sibilities of development of a water PSI.
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Table A-1 Major Laws and Regulations Concerning Development of PSI

No Law/Regulation Date Contents
Law NO. 52, Order No. Vietnamese basic environmental protection law (New LEP, LEP
1 | 29/2005/L-CTN Nov. 2005 2005)
(amended LEP from LEP of 1993)
2 Law No. 8 May 1998 Law on Water Resource
i Overall scheme on national resources and environmental monitor-
3 Decision No. 16/2007/QD-TTg Jan. 2007 ing system until 2020
Providing Guidance for the Implementation of the Law on Envi-
ronmental Protection.
4 | Decree No. 175/CP Oct. 1994 | Appendix 1.2 (THE CONTENT FOR DETAILED ENVIRON-
MENT IMPACT ASSESSMENT REPORT)
5 Decree No. 61/1998/ND-CP Aug. 1998 é)sn The Inspection and Control Work with Regard to the Enterpris-
. The National Action Plan on strictly handling establishments that
6 | Decision No. 64/2003/QD-TTg Apr. 2003 cause serious environmental pollution
7 | Decree No. 67/2003/ND-CP Jun. 2003 Environmental protection fees for wastewater
8 Decree No. 34/2005/ND-CP Jul. 2003 i)elj;rl(j:leitlon for administrative penalties for pollution of water re-
. Regulations on sanctioning of administrative violations in the field
9 | Decree No. 121/2004/ND-CP May 2004 of environmental protection
10 | Decree No. 149/2004/ND-CP Jun. 2004 Licensing of wastewater discharge in water resources
Detailed stipulation and implementing instruction of some articles
11 | Decree No. 80-2006-ND-CP Aug. 2006 of the Law on Environment Protection.
Amended to Decree 29/2011/ND-CP
Sanctioning of administrative violations in the domain of environ-
12 | Decree No. 81/2006/ND-CP Aug. 2006 mental protection
13 | Decree No. 102/2008/ND-CP Sept. 2008 On the Collection, Management, Exploitation and Use of Natural
Resources and Environmental Data
14 | Decree No. 117/2009/ND-CP Dec. 2009 | ©On the Handling of Law Violations in the Domain of Environmen-
tal Protection
. Guidance on procedures for the Grant, Renewal and Withdrawal of
15 | Circular No. 2781//1986/TT-KCM Dec. 1996 Certificates of Environmental Standards for Industrial Facilities
16 | Circular No. 08/2006/TT-BTNMT Sept. 2006 | Guideline for EIA and EPC
. Guiding the classification and decision of list of units causing
17| Circular No.07/2007/TT-BTNMT Jul. 2007 environmental pollutants that need sanction
. Regarding the collection, management, exploitation and use of data
18 | Circular No. 07 / 2009/TT-BTNMT Jul. 2009 on natural resources and environment
Providing for the environmental management and protection of
19 | Circular No. 08/2009/TT-BTNMT Jul. 2009 economic zones, hi-tech parks, industrial parks and industrial com-
plexes
. Detailed guide of SEA, EIA and EPC (Follow Decree No.
20 | Circular No. 26/2011/TT-BTNMT Jul. 2011 29/2011/ND-CP)
Amendment and supplement to some Articles of Circular No.
08/2009/TT-BTNMT,  providing for the environmental
21 | Circular No. 48/2011/TT-BTNMT Feb. 2011 management and protection of Economic Zones (EZs), Hi-Tech
Parks (HTPs), Industrial Parks (IDPs) and Industrial Complexes
(ICs)
. The criteria for determing the basis of environmental pollution,
22 | Circular No. 04/2012/TT-BTNMT May, 2012 cause serious environmental pollution.
Provision of the Strategic Environmental Assessment (SEA), En-
23 | Decree No. 29/2011/ND-CP Apr. 2011 vironmental Impact Assessment (EIA), Environmental Protection
Commitment (EPC)
24 | Decision No. 10/2007/QD-TTg Jan. 2007 'I_'he system of economic sectors in Vietnam (Industrial classifica-
tion code)
Source: JET

Together with the laws and regulations that regulate management and control of water quali-
ty, Vietnam has also a set of national water quality standards for both ambient water and ef-
fluent. Table A-2 summarizes the water standards related to water PSI.
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Table A-2 Water Quality Standards Related to PSI

No. Standard/Regulation Contents

1 | QCVN 24/2009/BTMNT National Technical Regulation on Industrial Wastewater (Amended to
QCVN 40/2011/BTNMT)

2 | QCVN 40/2011/BTNMT National Technical Regulation on Industrial \Wastewater

3 | QCVN 08: 2008/BTNMT National Technical Regulation on Surface water quality

4 | QCVN 01: 2008/BTNMT National Technical Regulation on Effluent from Natural Rubber Pro-
cessing Industry

5 | QCVN 09: 2008/BTNMT National Technical Regulation on groundwater quality

6 | QCVN 10: 2008/BTNMT National Technical Regulation on coastal water quality

7 | QCVN 11: 2008/BTNMT National Technical Regulation on Seafood Processing Industry

8 | QCVN 12: 2008/BTNMT National Technical Regulation on Pulp and Paper Industry

9 | QCVN 13: 2008/BTNMT National Technical Regulation on Textile Industry

10 | QCVN 14: 2008/BTNMT National Technical Regulation on Wastewater

11 | TCVN 6663-1:2011 Water quality - Part 1: How to set up sampling programs and sampling
techniques (Equivalent to ISO 5667-1:2006)

12 | TCVN 6663-3:2008 Water quality - Sampling. Guiding the preservation and handling of
samples (Equivalent to ISO 5667-3: 2003)

13 | TCVN 5999:1995 Water quality - Sampling. Guidance on sampling of waste water.
(Equivalent to ISO 5667 -10: 1992)

14 | TCVN 4557:1988 Water quality - Determination of temperature

15 | TCVN 6492:2011 Water quality - Determination of pH (Equivalentto  ISO 10523:2008)

16 | TCVN 6185:2008 Water quality - Examination and determination of color

17 | TCVN 6001-1:2008 Water quality - Determination of biochemical oxygen demand after n
days (BODn) - Part 1: Methods for dilution and culture have supple-
ment allylthiourea. (Equivalent to ISO 5815-1: 2003

18 | TCVN 6001-2:2008 Water quality - Determination of biochemical oxygen demand after n
days (BODn) - Part 2: Method for undiluted m Europe. (Equivalent to
1SO 5815-2:2003)

19 | TCVN 6491:1999 Water quality - Determination of chemical oxygen demand (COD).
(Equivalentto  1SO 6060:1989)

20 | TCVN 6625:2000 Water quality - Determination of suspended solids by filtration through
glass fiber filters. (Equivalentto  ISO 11923:1997)

21 | TCVN 6626:2000 Water quality - Determination of arsenic - Method of measuring the
pH of the atomic absorption (hydrogen technology)

22 | TCVN 7877:2008 Water quality - Determination of mercury. (Equivalent to 1SO
5666:1999)

23 | TCVN 6193:1996 Water quality - Determination of cobalt, nickel, copper, zinc, cadmium
and lead. Spectrometric method of flame atomic absorption

24 | TCVN 6222:2008 Water quality - Determination of chromium - Method of measuring the
pH of the atomic absorption

25 | TCVN 6658:2000 Water quality - Determination of hexavalent chrome - Photometric
method using 1,5 - diphenylcacbazid

26 | TCVN 6002:1995 Water quality - Determination of manganese - Photometric method
using formaldoxim

27 | TCVN 6177:1996 Water quality - Determination of iron by spectrometric method using
reagents 1.10 - phenantrolin

28 | TCVN 6665:2011 (ISO | Water quality-Determination of selected elements by optical emission

11885:2007) spectra induced pair Plasma (ICP-OES)

29 | TCVN 6181:1996 Water quality - Determination of total cyanide. (Equivalent to ISO
6703 -1:1984)

30 | TCVN 6494-1:2011 Water quality - Determination of dissolved anions by liquid ion chro-
matography method - Part 1: Determination of bromide, chloride,
fluoride, nitrate, nitr it, phosphates and soluble sulfate. (Equivalent to
1SO 10304 -1:2007)

31 | TCVN 6216:1996 Water quality - Determination of phenol index - spectrometric method
using 4-aminoantipyrin after distillation. (Equivalent to  ISO
6439:1990)

32 | TCVN 6199-1:1995 Water quality-Determination of phenol single chemotherapy choice.
Part 1: Gas chromatographic method after enrichment by extraction.
(Equivalentto  1SO 8165/1: 1992)

33 | TCVN 5070:1995 Water quality - Method for determining the volume of petroleum and
petroleum products

34 | TCVN 7875:2008 Water - Determination of oil and grease - infrared projection method

35 | TCVN 6637:2000 Water quality-Determination of dissolved sulfide-optical measurement
method using methylene blue. (Equivalent to  ISO 10530:1992)

36 | TCVN 5988:1995 Water quality - Determination of ammonium - Distillation method and
titration. (Equivalent to 1ISO 5664:1984)

37 | TCVN 6620:2000 Water guality - Determination of ammonium - voltage method

38 | TCVN 6638:2000 Water quality - Determination of nitrogen - Inorganic chemical catalyst
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after annealing devarda's alloy kh

39 | TCVN 6202:2008 Water quality - Determination of phosphorus - measurement of pH
using ammonium molybdate. (Equivalent tolSO 6878:2004)

40 | TCVN 8775:2011 Water quality - Determination of total coliform - membrane filtration
technique

41 | TCVN 6187-1:2009 Water quality - Detection and enumeration of Escherichia coli and

coliform bacteria. Part 1: Membrane filtration method. (Equivalent to
1SO 9308-1: 2000)

42 | TCVN 6187-2:1996 Water quality - Detection and enumeration of coliform bacteria, coli-
form bacteria and Escherichia coli heat assumptions. Part 2: Method of
multiple pipe (most probable number). (Equivalent tolSO 9308
-2:1990 (E))

43 | TCVN 6225-3:2011 Water quality - Determination of free chlorine and total chlorine. Part
3 - lodometric titration method of determining total chlorine (Equiva-
lent to ISO 7393-3:1990)

44 | TCVN 7876:2008 Water - Determination of organochlorine pesticides - Gas chromato-
graphic method of liquid-liquid extraction

45 | TCVN 8062:2009 Determination of organic phosphorus compounds by gas chromatog-
raphy - capillary column technique (Soil)

46 | TCVN 6053:2011 Water quality - Measurement of total alpha radioactivity in non-saline
water - Thick source method

47 | TCVN 6219:2011 Water quality - Measurement of total beta radioactivity in water is not
salty

Source: JET

A-7



The Project for Strengthening
Capacity of Water Environmental Management
In Vietnam

PART B. DEVELOPMENT OF WATER POLLUTION SOURCE INVENTORY

B-1 Overall Procedure of Developing Water Pollution Source Inventory

Development of a water PSI can be divided into four (4) main components; (1) Preparatory
work, (2) Collection of data and information, (3) Compilation and arrangement of data, and
(4) Data management and inventory application. Each component is also made up of several
elementary tasks. Figure below shows the concept of overall procedure of developing a wa-
ter PS1 and major tasks included in each component.

Major Tasks

Definition/Clarification
of Scope

| (1) Preparatory Work

(

(2) Collection of Da-
ta/Information

<

(3) Compilation and Ar-
rangement of data

K

A4 (4) Data Management and
Inventory Application
A

Spreadsheet

Successive maintenance
of PSI (Reviewing and
updating of data)

Source: JET

Preparation of envi-
ronmental/pollution
mans

QA/QC activities

Figure B-1 Overall Procedure of Developing PSI

B-2 Developing Water PSI

(1) Preparatory Work

The preparatory work includes several tasks that enable the following two works; the collec-
tion of data/information and the compilation and arrangement of dada, to carry out them
smoothly and effectively. The tasks include in the preparatory work are:

M Definition of the inventory use,
M Determination of Data Quality Objectives (DQOs),’
M Clarification of geographical boundary,

3 DQOs are qualitative and quantitative statements to identify the level of uncertainty that a decision-maker is willing to
accept. The purpose of DQOs is to ensure the final data will be sufficient for the intended use. (See “B-6 Data Quality
Objectives (DQO)”, Part B.)
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Definition of pollution source category,

Definition of pollutants to be surveyed,

Definition of discharge sources,

Definition of time interval,

Selection of data/information collection method,

Selection of data/information estimation method/technique,

Definition of all procedures to be used to determine discharges,

Definition of ways of the data for storage, management, and documentation, and
Other preparatory works concerned, if required.

NENRNRNNRNREN

Some of the tasks mentioned above overlap with those of the “(2) collection of da-
ta/information” shown in the figure above. The tasks in the preparatory work are basically to
be conducted to determine the frameworks of water PSI and/or the procedures of the follow-
ing works such as “collection of data/information”. As given above, the major tasks of the
preparatory work are definition and/or identification of the scope of inventory. Other major
task that stretches over the preparatory work and the collection of data/information is pollu-
tion source surveying.

Defining the Scope of water PSI

The first step of planning the water PSI is to define the scope of the proposed inventory. To-
gether with the identification of its use, the scope includes the following:

Definition of the inventory use,

Selection of pollutants,

Selection of category of discharge sources”,

Selection of type of pollution sources/industrial sectors, and
Geographical boundaries.

Table below gives the example of the scope of PSI defined in the Project of Cau River Basin.

Table B-1 Example of Scope of PSI (Case of the Project of Cau River Basin)

Pollutant Source category Discharge source Geographical bounda-
e BODs e Factory
e COD¢ e Mining area
e NO; o Craft village . .

p s e Cau river basin (Cau
: mgi e Point source : H(\)/Se;itgﬁk facility river model area: up-
e PO, * Non-point source o Solid waste disposal site :it\r/ZE:To?wrl‘Tiefr:?moiCn?)n
e SS o Domestic wastewater P
o Other pollutants are to be e Irrigation wastewater
inventoried as required o Natural area source

Inventory Use

regulatory agencies

o Grasp of general tendency of water pollution loads in the model area
o Use for reference material for planning of management policy to the areas to be considered heavily polluted.

e Use for the management and control of a basin-wide water quality by relevant personnel of the central and local

Source: JET

Listing up of Discharge Sources

Once the scope of PSI has been defined, pollution sources should be listed up. The ultimate
objective of listing up of the pollution sources is to prioritize and to select the discharge

4 Discharge sources can be divided into two categories; one is point sources and the other is non-point sources or area sources.
These Guidelines deal with only point sources.

B-2



The Project for Strengthening
Capacity of Water Environmental Management
In Vietnam

sources to be inventoried according to their characteristics. The pollution source list is a cru-
cial base of development of a water PSI. The pollution source list to be prepared contains the
following items:

0000000

Name of pollution source,
Type of pollution source,
Type of industrial sector,

Location,

Amount of wastewater discharges,

Characteristics of wastewater,

Wastewater discharge destination,

Wastewater treatment facility

Compliance status of environmental requirement or environmental authorization

system

The pollution source list shall be prepared using the format shown below.

Name of DONRE

(3) Amount of WW:

S- Less than 50 m3/day (Small scale)
L: More than 50 m3/day, but less than 200 m3/day (Large scale)

VL- More than 200 m3/day (Very large scale) (7) Use one of the area codes defined by each DFEA to describe the location of the pollution source

List of Pollution Sources ( (Date/Month, Year))
Type of Industrial- Area | Amount Feature of W ww WW tretment
No. Name of Pollution Source Pollution sector® Code® | of ww® | Contain toxic | Contai materials High conc. High conc. dlsghargln%] facility® Priority(ﬁJ Note
ource® materials mineral oil_|organicmateer/oil] destination
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Instructions:
(1) Type of Pollution Source: (5) Select the wastewater treatment facilities applied.
F- Factory (industrial processing and manufacture) N- Not equipped or not operated G- Activated sludge
C- Commercial facility, such as restaurant, gas station, etc. A- Neutralization/Adjusting H- Other biological treatment
H- Medical and social support activities C: Floatation I- Trickling filtration
W- Water supply, and Garbage and tretment D- Sand filtration J- Aeration pond
O- Others E- Absorption by activated carbon K- Anaerobic digestion
F- Oil separator L- Other tretment
(2) Industrial sector:
Use one of the alphabetical division codes listed in the SIC. (6) Priority: Select one of the priority to be targeted

HT- Highest priority
HR- Higher priority
OT- Other priority

(4) Select one of the codes listed below to describe the wastewater discharging destination.
SW- Discharge to sewerage network
DI- Discharge to drainage system inside the factory

DO- Discharge to drainage systemoutside the factory

RV- Discharge to river/stream directly

LI- Discharge to land (infiltration)

Source: JET

Figure B-2 Example of Pollution Source List
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(2) Collection of Data and Information

1) Classification of data/information collection method

There are several methods or techniques for gathering pollution source data/information in
the course of developing a PSI. A key issue in inventory planning is what particular da-
ta/information collection methods or procedures will be followed. The methods can be cate-
gorized into two, namely the direct collection and indirect collection as shown below.

(a) Direct collection

Source survey,
Source inspection,
Source test data, and
Direct monitoring

oooo

(b) Indirect collection

Reports of EIA, EPC, and EPP,

Published literatures,

Census and statistics,

Discharge model,

Estimation/calculation such as use of pollution load units, and
Extrapolation

o000 0

Table below summarizes collectable data and information by the direct and the indirect col-
lection methods.

Table B-2 Sources of Data/Information and Types of Data/Information Collectable

Source Type Major Data/Information

Pollution load data/Pollution load unit
Facility activity data/information™®
Facility information

Spatial and temporal data
Pollutant/Speciation data/information
Pollution load data/Pollution load unit
Facility activity data/information
Source information

Spatial and temporal data
Pollutant/Speciation data/information
Pollutant/Speciation data/information
Pollution load data/Pollution load unit
Pollutant/Speciation data/information
Pollutant/Speciation data/information
Pollution load data/Pollution load unit
Facility activity data/information
General facility data/information
General wastewater data/information
General facility data/information
Other related information

General wastewater data/information
General facility data/information
Other related information

Wastewater data (quality and quantity)
Pollution load data/Pollution load unit
Pollutant/Speciation data/information
Pollution load data/Pollution load unit
Pollutant/Speciation data/information

Source survey

Source inspection

Direct Collection

Source test data

Direct monitoring

Report of EIA/EPP/EPC, Post
EIA/EPP Report

Published literatures

Census and statistics

Indirect Collection

Discharge model
Estimates/calculations of Pollution
load units

Extrapolation
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(Note): Facility activity data: is the data and information that presents conditions and/or status of
operations of concerned facility, such as kind of products, amount of products, water consumption,
number of employee, kind s and amount of raw materials, area of facility, etc.

Source: JET

The figure below shows the classification of data/information sources for the development
of water PSI schematically.

Indirect Collection
Direct Collection

EIA, EPC, EPP

Source inspection

Source survey Census, statistics

Extrapola-

Discharge model
Source test data scharge mode

. . Estimation of
Previously-published Pollution load unit
documents

Direct monitoring

Source: JET
Figure B-3 Data/Information Collection for Water PSI

2) Strategy for data/information collection

In order to collect data/information for the development of PSI effectively and smoothly,
following items should be kept in mind:

€  Use of PSI

» For what purpose the PSI will be used? Depending on the end use of PSI, range and
kind of data/information are prescribed.

€ Data/information collection methods

» Should be selected considering the features of each pollution sources to best match
the data/information quality and the available resources.

» Combination of data/information gathering or estimation methods to ensure com-
plete and accurate data/information for compilation of PSI.

» Should always make efforts to collect as much detailed information as possible.

Overall procedures and process of data/information collection for development of PSI are
shown in Figure B-4 below.

In addition to above, one of the crucial issues to be noted in the course of developing PSI is
how to ensure the data quality which meet the end use of PSI. For this, the concept of the
DQO should be applied in developing the PSI. The concept of DQO is shown in section B6.
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Determination of Scope and
Objectives of Inventory

¥

| Determination of DQOs I

| Definition of Source Category |

Selection of data/info. Selection of data/info.
collection method collection method
‘ M |
| Selection of pollution sources
‘ Published literatures, Estimate/
1 documents Cal culations

| Screening of available data/info.

Direct collection
at source
Direct source
survey

Direct Published literatures,
monitoring documents

Other Smmmon .
concerned data k 'S Environmental Data Base

Indirect
collection

Agency files (ETIA/ 'EPC EPP Estimate’
| \I‘“Is“““ I [ reports, etc.) ] [ Calculations ]

Y

A4 L 7

Pollution
discharge data

Facility
acu\ ity data

T LT T T T T

(Post EIA activities) -

U pdahng : Environmental Self-monitoring
: inspection and check (Factory)

| | Source inspection

.u....u.....u..u.....-.(\.l.;i;l.t:e;l.ﬂul;:;.l;l_-rl;‘.;“a:_:j......u..u..........uu.uu‘.

Source: JET
Figure B-4 Overall Procedures and Process of Data/Information Collection

Among the diverse methods of data/information collection mentioned above, the most com-
mon method is the direct collection at pollution sources. The direct collection method can
obtain data/information by contacting each point source in the target area. Questionnaire,
on-site inspection, and relevant documents and ledger readily available in the agency are also
some of the methods that are useful in collecting pollution source data/information as well as
source activity data and control data. A key issue in inventory planning is what particular
data collection procedures will be followed.

Although data and information obtained through a direct collection method normally has the
highest reliability, the direct collection method has a limitation, that is to say, the use of sin-
gle direct collection method cannot gather all data/information needed for the development
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of a PSI. It should be also noted that the direct collection method is generally resource inten-
sive compared to the indirect collection method. Therefore, one of a major inventory plan-
ning consideration is whether, and to what extent, data/information can be obtained by the
indirect collection method. In order to complete a PSI, integrated use of more than two da-
ta/information collection methods is required.

Source survey

Although a source survey is a typical direct information collection method suitable for get-
ting reliable information, it requires a lot of preparatory works. The preparatory works for
source survey include the following:

W Listing up of target pollution sources/facilities,
B Classification of target pollution sources/facilities, and
B Meeting with target facilities for explanation and demonstration,

The source survey is generally conducted by using a pollution source survey format, namely
a questionnaire. The survey format should be prepared depending on the type of target pollu-
tion sources before implementation of the survey. Process for preparation of the question-
naire sheet can be divided into the following steps.

| Confirm the type of target facilities targeted. I

| Decide the items to be questioned. I
| Review draft questionnaires prepared. I
v

Implement preliminary survey and check applica-
bility of the questionnaire sheet.

v

Finalize questionnaire sheet. I

End

Source: JET

Figure B-5 Process of Preparation of Questionnaire for Pollution Source Survey

An example of the questionnaire for facility survey, which is used in the questionnaire sur-
vey in BRVT conducted in November and December 2011, is shown in the next pages.
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L

SOCIALIST REPUBLIC OF VIETNAM
Independence — Freedom — Happiness

Ba Ria- Vung Tau Province, (date)....
{monthj...2011

ENTERPRISES INFORMATION COLLECTION
FORM

ENTERPRISE INFORMATION

-

Name of enterprise:

[2%]

[ = T R e
[P
2
Fa
=]
=]
=]
m
=L,

Name of owner:

Name of Project Factory:

N
=%
=N
=
o
i
w
=]
=
i}
=
=4

2
=,
i
I

. Address of Factory :
8. Location of Factory:
+ X Coordinator:
+ Y Coordinator:
1.5 Year of operation:
1.10. Tvpe of enterprise:
C Joint stock company C Private Company

Z State companv Z 100% FDI Companv

T Limited companyv C Others:

1.11. Business sectors:

1.12. Code economics Vietmam

I PRODUCTION ACTIVITIES INFORMATION

. The total area of land / building area:

. Total emplovees: Number of direct emplovees:
- Number of cases produced:

. Number of working davs in a vear:

. Catering for workers:

[ I R S ]
[ e

Was prepared from  Plant Outside Number: .. ... dav.
. Materials and chemicals for production
- I\a_me ot Used in the . Consumed Year of
No. | materials & Unit s
; process amount statistics
chemicals

T T 7 . . 7

7. Fuels for production (this daia collection is not compulsory)

B-8
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Yo. '[\'a:me of Purpose of Unit Consumed Yela_rlof
fuels use amount statistics
1 | DO lire' month
FO lire' month
3 | Lubricant lire' month
4 | Gas lire' month
3 | Coal kgmonth
6 | Firewood m’ ' month
7 | Electricity kWh'month
2.8 Production process in the enterprise:
2.9 Operation capacitv:
No. : g:lienot Unit Output Yela_r .Df
products statistics
Designed
Actual
Designed
Actual

Designed

Actual
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1. WATER CONSUMPTION, WASTESWATER AND TREATMENT
METHODS INFORMATION

3.1. Water Resource and Usage

3.2.Amount of Consumed Water and Discharge

+  Water resource to be used: Wa'er usage Wastewate’ S Tvpe of
+ Kind of Water resource: Well(under-ground water) O Water tank LT amount dlSChEI:EE amotnt to® '["rezftlme‘r&t
_ (m¥/day) (m¥/day) facility®
= Production | The average The average
+ supply water O others O process (m3/dav}): (m3/dav})
+ Nosofwell ... Nos of well beingused:................
o ) S L - Peak (m3/dav): Peak (m3/dav):
+  Acmal exploited flow:. ... _m3day Domestic | The average The average
+ Exploiting permits: Yes O No 0 Nos. permitss.................. usage (m3/dav): (m3/dav):
+ Total amount of used water (supplv water and underground
“:lter] R 3 da\\ PP &e Peak (m3/day): Peak (m3/dav):
"""""""""" Cooling The average The average
Wwater (m3/dav): (m3/dav):
Code | Coordinate Diameter Exploitation
No (na.rzle _ (mm) Depth Flow (m3) regume Peak (m3/dav): Peak (m3/dav):
of X Y | lner | Outer | (m) Others The average The average
well) (m3/dav): (m3/dav):
Peak (m3/dav): Peak (m3/dav):

D] - i

3 listed below to deseribe the wastewater dischargmg destmanon.

e  Purpose of usage:

................ (2): Select the wastewster tregtment faciit

— Sedimentation

ies applied.
— Activated sludgs
— Other biclosical trestmant

Meutralization/Adjusting
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O Others

IV. OPERATION INFORMATION:

4.1.Regular Monitoring
1. Does enterprise have regular monitoring? Yes T No O
2 Frequency of monitoring

L e L

. Parameters monitored
TWastewater:

6. Written evaluation of the results of environmental monitoring by management

agencies:

7. Please enter the analvtical results in latest self-monitoring report and attach the
monitoring results from the report.

Date monitored (Month Year): ( )
pH mgL Oder Color BOD: mgL
CODe, mgL 58 mgl (| NHs mgL T-N mgL

T.P mgl Coliform mgl ADX mgL _Du“;‘- mgl
- - = (rrzass =
Cr(TIT) mgL ColVT) mgL T;tﬂ mgL Cu mgL
CH_O_ILT'E mzL Hg mg L Pb mz L As mg L
rzzidual = = = = =
Cd mgL

-
4

(Enclosing a copy of the resulis of regular monitori

1g times).

. Environmental Permits: (listing and enclosing a copy):

Environmental Permits

Issuing date

1.

C Approved Environmental Impact Assessment

(EI&)

Z_EPP

T Certificate of registration of environmental
standards

ZEPC

Z Environmental Protection Solution

T No environmental permits

2. Acceptance Certificate of wastewater
treatment system

Permit exploitation of groundwater / river water

Permit Sign discharge

Waste water fee

The report made the contents of the EIA
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V. INSPECTION RESULTS:
1.

environmental protection :

Has the enterprise been inspected by the State management agency on

Yes O No
No. | Date of inspection Inspection Notes
agency
2. Has the enterprise been fined for violating environmental regulations? Yes O
e O

No. | Number of | Decision- Fines Feason of sanction
Decision on | issuing
sanctions agency

INTERVIEWER RESPONDENT
(sign and write full name)

B-12
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(3) Compilation and Arrangement of Data

1) Preparation of Spreadsheet Format

The data needed to develop a PSI is drawn from a wide range of sources. The responsible
agency for development of the PSI may collect some of the data specifically. The collected data
and information are usually recorded and stored in a form of spreadsheet. The spreadsheet is
used for processing of stored data, and then is used for management of the water quality and/or
the water resources.

The form of PSI has to be designed considering the end use. The data elements inventoried in
the PSI are summarized below. Data elements mentioned below are not necessarily included for
all PSls. Data elements to be inventoried in PSI should be selected according to the end use of
the PSI.

Table B-3 Data Elements to be Inventoried in PSI

Data Element Recorded by: Data Element | Recorded by:
- Province Name, Code Flow rate of wastewater m*/day, etc.
S | City/Town/District Name, Code Wastewater treatment facility Code (Type of facility)
® | Ward/Town/Commune Name, Code Destination of wastewater Code
9 [ Latitude X coordinate Sampling data Date
Longitude y coordinate pH Concentration
Pollution source category Name, Code EC Concentration
c Industrial type Name, VSIC g | TDS Concentration
S | _Major products Name, Amount = | BODs Concentration
& | No. of employee No. of employee £ | CODc Concentration
S | Area of source Hectare S | NO:-N Concentration
= | Annual turnover Milln. DON, Code £ [[NO-N Concentration
8 [ Business type Capital type code :19)7 NH;-N Concentration
§ River basins River basin Code S | TKN Concentration
Data/Info. source Code 8 [ PO, Concentration
EIA/EPC Yes/No, Date [sRIES Concentration
= EIA- Status T-Coliform Concentration
E5| EPP Status T-Cr Concentration
£ E| EPC Status Cr(111) Concentration
S5 WW fee Status CN Concentration
2 8| WW discharge license Status Pb Concentration
w Others Status Other pollutants as required Concentration
Source: JET

The figure below shows the series of procedures that start from data/information collection and
end by the determination of the PSI format. The PSI format is to be prepared in a form of elec-
tronic spreadsheet using a computer.
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Developed with an intention of applying to
water quality management

~_

Data/information collected are recorded
and stored in a prescribed format

~.__

The format is to be prescribed
depending on the end use

~_

Data/information recorded are processed
to achieve the end use In order to process, sort,

retrieve, analyze, update
k% the data/information

Determination of the PSI format which enable effectively and smoothly.
to achieve the defined end use

(Data/info are recorded and stored in a form o
electronic spreadsheet) 7

Source: JET

Figure B-6 Preparation of PSI Format

To maintain acceptable data quality, it is important to practice adequate quality control (QC)
measures during the development and review of spreadsheets. The information presented in a
spreadsheet should be evaluated to determine if input data are transcribed correctly, calculated
results are technically sound, and the final results are reported in a manner that will allow the
data to be evaluated. A typical form of PSI spreadsheet is shown in next page. The form shall be
modified according to the use of PSI.

Figure B-6 illustrates the process of data collection and preparation of PSI spreadsheet.
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Example of Form of PSI Spreadsheet (1/2)

Pollution Source Facility Pollution Source Location Facility Information
o Industrial type Industrial " Code1|Codez | Codes | x y Major Product Raw Material [ g |mberot | Number ot Annual Source of
ey — Faciity Name Address | proans | et | emeon | ot | v | [ foore | it
Name o) Levetz| Lovetsf Lovea| Loveis| prounce |V Wersn o |t [ Longie | Name 1 (Tonfy) | Name2 | (Tonsy) | Name | (Tonty) | (miiday) or | month (miln. 57)
1
2
5
.
5
s
7
8
s
10
11
2
13
14
15
16
17
18
19
20
(Notel): To be classified into 3 categories, Highest, Higher, and Others
Example of Form of PSI Spreadsheet (2/2)
‘Wastewater Information
Environmental Requirement/Environmental Authorization System Wastewater - 3
No. treatment Flow rate of WW (m*/d) | Temp. pH EC BoD | cop. | ss NON [ NOAN | NHeN | PO, |
EIA EPP EPC | Ww Fee |V dsenuoe frety | osmion praduction [ oomestic |-y |y s marn | o) | oy | o | oy | imoy | e
1
2
3
4
5
Example of Water PSI Spreadsheet :
7
8
9
10
11
12
13
14
15
16
17
18
19
20
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2) Coding/Digitization of information

Data and information collected are recorded and stored in a prescribed format, namely in a form of
spreadsheet. The PSI is developed for water quality management. Therefore, the format of PSI should
be designed considering this end use of the inventory. The data and information recorded are processed
to achieve the end use. In order to process, sort, retrieve, analyze, update the data and information ef-
fectively and smoothly, data and information are recorded and stored in computer. Applying of a Geo-
graphical Information System (GIS), which can be a useful tool in handling spatially distributed data, is
a typical example of a computer use with a PSI. GIS is used to locate each point source and to define
the boundary around each area source. Pollution source information stored in a GIS can be overlaid
with other spatially-referenced data, such as information on administrative boundaries or water basins,
allowing various spatial analysis that would be too labor-intensive without a GIS.

Use of computer with a PSI expands and promotes the potential application of the PSI, as is the case of
GIS application. However, it should be noted that_the use of sophisticated computer technology can
be made possible only when the data and information collected are digitized. Followings are the
data and information to be digitized for the development of the PSI.

O Industrial sector

Type of industrial sector is to be digitized using Vietnam Standard Industrial Classification 2007
(VSIC 2007). VSIC 2007 was built by the General Statistics Office (GSO) on the basis of Interna-
tional Standard Industrial Classification revision 4 (ISIC Rev.4), the Draft ASEAN Common In-
dustrial Classification (ACIC), the current status of the use of Viet Nam Standard Industrial Classi-
fication issued 1993, and also the statistical survey demand®.

The structure of VSIC 2007 comprises five Levels as follows:

- Level 1 comprises 21 branches coded by the letters of the alphabet in alphabetical order from A to
U (Alphabet letter: Section)

- Level 2 comprises 88 branches; with each branch coded by two numbers after those of the corre-
sponding Level 1 (2-digit: Division)

- Level 3 comprises 242 branches; with each branch coded by three numbers after those of the
corresponding Level 2 (3-digit: Group)

- Level 4 comprises 437 branches; with each branch coded by four numbers after those of the cor-
responding Level 3 (4-digit: Class)

- Level 5 comprises 642 branches; with each branch coded by five numbers after those of the cor-
responding Level 4 (5-digit: Sub-class)

O Location of pollution source

Location of pollution sources are to be recorded using the area codes defined by each DONRE.
Coding of area should be made based on the area zoning defined by the Provincial Peoples Com-
mittee and/or other competent authorities considering the geographical and economical conditions
of each province. Example of the structure of area coding is shown below.

Detailed information on the pollution source location can be expressed using the Global Position-
ing System (abbreviated GPS) (latitude: X and longitude: Y).

1 The provision on the contents of each economic industry of VSIC 2007 was issued by the Minister of Ministry of Planning and Investment
at the decision numbered 337/2007/QD-BKH.
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Whole Governorate
(Code: )

Area 1 Area 2 Area 3 Area 4
(Code: ) (Code: ) (Code: ) (Code: )

Sub-area  Sub-area . . . Sub-area  Sub-area
11 12 31 32

—

Sub-area  Sub-area * * °

311 312 7

Figure B-7 Structure of Coding Rule of Area Zoning

Source: JET

> Other data to be coded/digitized as required*

Prior to entry of data in the form of PSI, coding rule should be set. Followings are the example of
coding for typical data element.

i) Type of pollution source

F- Factory (industrial processing and manufacture), C- Commercial facility, such as restaurant,
gas station, etc., H- Medical and social support activities, W- Water supply, Wastewater and Gar-
bage management and treatment

ii) Destination of wastewater

SW- Discharge to sewerage network, DI- Discharge to drainage system inside the factory, DO-
Discharge to drainage system outside the factory, RV- Discharge to river/stream directly, LI- Dis-
charge to land (infiltration)

iii) Wastewater treatment facility

N- Not equipped or not operated, A- Neutralization/Adjusting, C: Floatation, D- Sand filtration,
E- Absorption by activated carbon, F- Oil separator, G- Activated sludge, H- Other biological
treatment, I- Trickling filtration, J- Aeration pond, K- Anaerobic digestion, L- Other treatment

B-3 Sustainable development and use of PSI

(1) Organization

The development and usage of water PSI rely significantly upon sound institutional arrangements. The-
se should include organizational structure in each related-agency as well as at the central coordinating
level, inter-agency cooperation structures and definition of the responsibilities of the agen-

1 See Figure B-2 Example of Pollution Source List.
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cies/organizations involved. A commonly agreed strategic action plan is needed, based upon the nation-
al plans, and commitments by each concerned agency/organization. At present, data and information on
pollution sources are collected by some departments/divisions of DONRE such as Environmental Pro-
tection Agency (EPA), Division of Inspection and so on according to their mandates and responsibilities.
However, data and information collected by various departments are not necessarily shared sufficiently
yet, mainly due to strong tendency to comply with the old system and regulations.

In order to develop and manage the water PSI efficiently and effectively as well as to use the water PSI
sustainably, it is advisable that the whole water PSI management is administered uniformly by a single
body. Therefore, the concerned departments/sections have to set up a joint body which coordinates and
supervises the implementation of PSI development and management based on inter-departmental
agreements. Table below summarizes the current demarcation of role and responsibility of depart-
ments/sections in DONRE for environmental management activities.

Table B-4 Role and Responsibility of Environmental Management Activity in DONRE

Activity Responsible Depart-
Environmental authorization (EIA/EPP, EPC) EPA E_é -
Environmental review/check EPA §,§§ é
Environmental monitoring Monitoring center % g é §
Environmental inspection Dept. of inspection 23
Management of water PSI (Administrative body of PSI)<::,:I]I

Source: JET

Considering the situations above, it is advisable to establish the following institutional/organizational
arrangement for the sustainable development and use of PSI.

» To establish inter-division cooperation structure in DONRE defining and clarifying the re-
sponsibilities of the divisions involved, (Example: Establishment of a PSI administrative
committee in DONRE)

To appoint persons in charge of PSI by DONRE leader,

To make it a duty to report PSI-concerned activities to DONRE leader and/or higher organiza-
tions such as PPC,

(2) Collection of data and information

As mentioned above, PSI can be developed by collaborative effort of multiple departments/divisions
such as EPA, Monitoring Center. In the process of PSI development, collection of data and information
entail a number of important decisions, such as how to collect data and information, what types of data
and information are to be collected, how accurate and reliable the collected data and information should
be within limited resources, time and budget. Therefore, together with the establishment of institution-
al/organizational structure mentioned above, adoption of the following countermeasures is recom-
mended for the sustainable development of PSI:

> Clarification of data and information collection methods and data sources

< To establish data/information collection methods depending on budget, human resources,
available time, acceptable errors, etc.,

< To clarify and select the types of data/information based on the laws and regulations such
as Circular 04/2012/TT-BTNMT,

> To utilize DONRE owned files and data/information
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< Utilization of the results of environmental inspection, the reports of environmental check-
ing, the environmental monitoring reports, enterprise monitoring reports, etc.,

<> Prioritize and list the DONRE owned files and data/information such as Reports of envi-
ronmental inspection, EIA Reports, post EIA Reports, etc.

» Reexamination of PSI format according to the end use of PSI
< Madification and/or simplification of the PSI format currently used,

< Reconstruction of PSI format by using developed computer application such as MS AC-
CESS currently developed by using MS EXCEL.

» Promotion of QA/QC for data and information for development of PSI

< For practical use of PSI, reliability and accuracy of data and information to be collected is
crucial matter. In order to ensure the reliability and the accuracy of data and information,
procedures of QA/QC and DQOs should be followed through the PSI development process.
(see B-6 and B-7 of this Part B)

(3) Legal basis

At present, there are no laws and regulations which directly regulate the development and the use of PSI
in Vietnam. In order to initiate the development and the use of PSI, establishment of laws or regulations
which directly govern PSI is recommended.

(4) Resources

Resource to develop a water PSI can be divided into human resources and equipment as shown below.

i) Human resources

» Supervisor for developing the water PSI,
» Inventory surveyor,

» Data arrangement staff, and

» GIS expert

To collect reliable information to establish a water PSI, the ability of inventory surveyors are very
important. The inventory surveyors should have the following knowledge and skills:

Understanding of the objectives and the necessity of required data and information to establish the
water PSI,

Knowledge in legislation to clarify jurisdiction of the water PSI,

Knowledge on Quality Control (QC) to secure reliability of collected data,

Knowledge on existing information source to collect required data,

Communication skills with non-cooperative targets,

Knowledge on general concentration of wastewater discharged from highest priority targets

ii) Equipment

® Computer to store database,
® GIS application, and
® |[nternet
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(5) Network to Collect Existing Information

Reliable data can be obtained by direct source survey, but the target facilities frequently do not have
required data to establish the water PSI. It is important to use existing information such as EIA reports
to supplement the direct source survey, and also establish information network to the concerned organi-
zations at the district level to exchange existing information.

(6) Cooperation with Experts for Indirect Collection of Required Data

Indirect collection of required information should be carried out to establish the water PSI. Some
measures on indirect collection require special technical knowledge and skills. Human resource infor-
mation to cooperate with such experts should be shared at province or district level.

(7) PSl cycle

Sustainability of development of PSI is ensured by integrating several tasks mentioned above. For this,
it is recommended to establish the PSI cycle depicted below.
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Figure B-8 PSI Cycle for Sustainable Development of PSI

Source: JET

B-4 Estimation of Pollution Loads

(1) General

One of the major uses of PSI is to evaluate the status of pollution in the target area caused by
wastewaters discharged from pollution sources. In order to evaluate the status of pollution, the pollu-
tants discharged from the sources must be identified and quantified. The biggest concern is how to
quantify and/or estimate the pollutants from the sources. As mentioned above, one of the best methods
to collect reliable data/information is the use of data/information of source survey or source test. How-
ever, it is often difficult to estimate or quantify all pollutants to be inventoried in PSIs due to the lack of
source survey/test data.
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In order to supplement the lack of source survey/test data entered in a PSI form, several methodologies
or techniques are proposed to estimate loads of pollutants. In general, they can be categorized into four
types of methodologies or techniques including source survey/test data:

W Sampling or direct monitoring (source survey/test data),
QPollution load unit,

W Mass balance, and

U Other engineering calculations.

Source survey/test data or continuous monitoring data are usually preferred for estimating a source’s
discharges because those data provide the best representation of the source’s discharges. ™  These
kinds of data are normally obtained in concentration, and can be easily converted to pollutants dis-
charge rates, namely pollution loads, if information on wastewater quantity is also known.

In case where source survey/test data, continuous monitoring data or parametric monitoring data are
unavailable, another method must be used to estimate discharges. Thus, estimation methods of pollution
load units and mass balance are frequently the best or the only method available for estimating dis-
charges, in spite of their limitations. Here, it should be noted that there are two kinds of pollution load
units. One is the pollution load unit which is calculated with the information collected by inventory
survey and existing pollution load unit by each pollution source, and the other is one which is calculated
with the figures obtained by census and existing pollution load units.

If none of these methods can be employed to estimate discharges, an approximation or engineering es-
timate based on available process, physical, chemical, and discharge knowledge may be used. Where
the risks of adverse environmental or regulatory effects are high, the more sophisticated and costly dis-
charge determination methods such as continuous monitoring or source survey may be necessary. Con-
versely, where the risks are low, less expensive estimation methods such as the use of pollution load
units and discharge models may be acceptable.

(2) Pollution load unit (PLU)
1) Significance of pollution load unit

As mentioned above, there are several methodologies or techniques to estimate pollution load. Among
them, pollution load unit is one of the most useful tools available for estimating discharges from both
point and non-point sources. A pollution load unit is an estimate of the quantity of pollutant released to
the watercourses as a result of some activity such as washing of product or dressing up of ore, divided
by the level of the pollution source activity. Usually, pollution load units are expressed as the weight of
pollutant divided by weight or volume of product, area, number of employee, duration of the activity
discharging the pollutant, etc. with the underlying assumption that a linear relationship exist between
discharges and specific activity level over the probable range of application.

Pollution load unit (PLU) can be defined as follows:

Definition of Pollution Load Unit:

Quantified indicator to present the wastewater discharges per unit activity of facilities such
as amount of product, number of employee, area of facilities, etc.

(Not®) Although source survey/test data usually have a higher reliability, two items should be noted when using source
survey/test data to evaluate the discharges. First, because most source survey/test data are generally only conducted over
several hours or days at most, adjustments may need to be made when using these data to estimate discharges over longer time
intervals or conditions different from those under which the survey/test ere performed. Second, a source survey/test supplied
by a plant may not adequately describe a given facility’s annual or seasonal operating pattern.
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Following s show the example of representative PLUSs:

® PLU Examples

* BOD: 18.8 kg/m® of beer (Malting and brewing industry)
* TSS: 3.9 kg/m® of beer (Malting and brewing industry)

* BOD: 7.3 kg/employee/year (Restaurants)
(Source: Rapid Inventory Techniques in Environmental Pollution, WHO 1993)

* COD: 1.21 kg/worker/day (Dye and Textile Industry)

* T-N: 3.58 kg/ton-product (Clothing, Garment, Washing, Iron)
(Source: Center for Environmental Chemistry (CTC))

2) Available PLU in Vietnam

In response to request of MONRE, Center for Environmental Chemistry (CTC) has developed a system
for pollution load unit in order to deal with Decree No.67/2003/ND-CP N*) The CTC’s PLU system
has been developed based on the Vietnamese and foreign country’s data and information regarding
eleven (11) industrial sectors. This PLU system is useful and available for estimating the point-source
pollution loads.

Besides the CTC’s PLU system mentioned above, there are a few literature data which relate to pollu-
tion load unit to be referred. Following shows representative literatures of pollution load units:

»  Assessment of Sources of Air, Water, and Land Pollution — A Guide to Rapid Source Inventory
Techniques and their Use in Formulating Environmental Control Strategy (WHO, 1993)

» Guideline of Study for Planning Development of Sewerage System in River Basin (Japan
Sewage Work Association, 1999)

3) PLU system of CTC

The system consists of methodologies to calculate and estimate volume of wastewaters, amount of pol-
lutant discharged. Pollution parameters or pollutants dealt with in this system are chemical oxygen de-
mand (COD)™*2  biochemical oxygen demand (BOD), total suspended solids (TSS), total nitrogen
(T-N), total phosphorous (T-P) and ammonia (NH",).

The origin and source of data and information of the system are:

(a) Documents/materials on industrial discharge in other countries,
(b) Domestic (Vietnamese) documents on industrial discharge,

(c) EIA/Post EIA reports of factories, and

(d) Standard data

Data and information used in the system have been processed statistically to verify the reliabilities.
@ Pollution source category

Pollution sources can be divided into two categories, namely point source and non-point source. As
for the point source, the CTC takes up several industrial sectors, and classifies them into 11 groups.
Table below shows the industrial sectors the CTC adopted.

(Notel) Dacree N0.67/2003/ND-CP on Environmental Protection Charges for Wastewater.
(Note2) Basjcally COD is calculated based on BOD using the specific value of BOD/COD ratio by industrial sector.
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Table B-5 Classification of Pollution Source Category by CTC

Vietnam Industrial
Category G(gc;t;p G(;%uﬁgl)o ' Sector Classification Code
' (Level2)
Point 13,14
Source 1 1-130 Dye and Textile Industry
2 131-224 Paper and pulp 17
3 225-269 | Tanning 15
4 270 — 439 Chemical, wash - cleaning , fertilizer, insecticide, rubber, 13, 18, 19, 20, 21,
B plastic 22,23,27,28,31,37
19, 23, 24, 26, 27,
5 440 -550 Mechanics, mechanical manufacture, Metallurgy 28, 30, 37
Mine ores, building materials, sift, coal, Ther- 05,09, 19, 37
6 551 -583 mo-electricity
7 584 —640 | Fruit and vegetable, cooking oil 10
8 641-696 | Animal hushandry, meat processing, sea food 10
9 697 —813 | Food product, alcohol, beer, soft drink, milk, sugar 10,11, 12,37
10 814 - 868 Grain processing, starch, cultivation 10, 11, 37, 38
Other ; ;
SOUTCes 1 869 — 962 School, Hospital, Waste dump, Industrial Zone, etc.
Source: CTC

@ Unit of PLU system

Pollution load unit is a ratio that relates discharge of pollutant to the activity level of the pollution
source such as an amount of product produced, or an amount of wastewater discharged. Pollution
load units are usually expressed as the weight of pollutant divided by the activity level of pollution
source such as amount of product, number of employees, or duration of the activity discharging the
pollutant. Considering the contents of pollution source activities in the area, CTC adopted various
types of units to stand for pollution load unit. Following summarizes the types of pollution load
units and their codes adopted in the CTC’s pollution load unit system.

Table B-6 Unit Adopted in CTC’s Pollution Load Unit

Code Unit of Activity Pollution Load Unit
M3NT Amount of wastewater [m*] [Kg /M®NT ]
CN/CA Worker shift [Kg /CN.CA]

T.SP Products [ton] [Kg/T.SP]

T.NL Raw material [ton] [Kg/T.NL]
CN/NGAY Worker Day [Kg/CN.NGAY]
HADAT Production area [ha] [Kg/HADAT]

VNUOI Number of animal [Kg/VNUOI]
10°CH Number of bottles [1,000 bottles] | [Kg/10°CH ]
BED Number of beds [Kg/BED]
Source: CTC

@  Definition of indicators of PLU used in the system

In order to evaluate pollution load discharged from a pollution source, some types of PLU indica-
tors are adopted by industrial sector and by parameter. Definitions or meanings of PLU indicators
are summarized below:
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Table B-7 Definition/Meaning of Indicators in the System

Type of Indicator Definition/Meaning Unit Parameter
Kg/MPNT, Kg/CN.CA, Kg/T.SP,
Medium  pollution | * Meanvalue (Mxa) | o) Kg/CN.NGAY, | €ODer, _ BOD;,
e 65% Max. + 35% Min. Ka/HADAT Ka/\VNUOI N-T, P-T, NH,,
load (Mx) o 65% Min. + 35% Max. | 30T, 9 ' | ss
Kg/10°CH
Kg/MPNT, KgICN.CA, KgiT.SP,
. | Kg/T.NL, Kg/CN.NGAY, | €QDcr _ BOD;,
Max. pollution load Mxa + 1 standard deviation Kg/HADAT Kg/VNUOI N-T, P-T, NH,,
Kg/10°CH Ss
Kg/MPNT, KgICN.CA, KgiT.SP,
. . . Kg/T.NL, Kg/CN.NGAY, | €ODer, _ BOD;,
Min. pollution load Mxa - 1 standard deviation Kg/HADAT Kg/VNUOI N-T, P-T, NH,,
Kg/10°CH SS
Kg/MNT, Kg/CN.CA, Kg/T.SP,
COD¢ Plus nitrification | Kg/T.NL, Kg/CN.NGAY,
(Note1) i
CODeq™* oxygen Kg/HADAT, Kg/VNUOI, | CODed
Kg/10°CH
Equivalent population, coD BOD
MAX(NEPcoper, NEPgop, cn 5
(Note2) - -
EP (NEP)™M* NEP7y, NEPrs, NEPuma, EP QST, P-T, NH,
NEPss)

Source: CTC
Example of PLU of CTC is shown in the next page.
(Notel): CODeq

As shown above, PLU (CODeq)1 can be defined as “PLU (COD) plus nitrification oxygen of PLU
(NH,)”. Considering the nitrification process of NH, that ends to nitrate (NO3), PLU (CODgg) can
be calculated:

COD,, = PLU (COD) + 5 X PLU (NH,)
Therefore, in case of SP No. 1 of CTC’s database 1:
PLUyax(COD)? = 16.95 kg/T.SP and PLUy.(NH,) = 2.83 kg/T.SP,
CODeq = 16.95 + 5X 2.83 = 31.10 kg/T.SP
(Note2). Equivalent population

It is convenient to use an equivalent population (EP) to assess pollution loads. EP is a quantitative
description to assess the level of pollution load in terms of population. EP can be obtained con-
verting the pollution load of certain pollutant such as BOD into the equivalent population. One unit
of EP (1 EP) is usually expressed as the weight of pollutant discharged per one person and per day.
Some institutes or organizations have provided units of EP for representative pollutants. Table be-
low shows the representative EP units.

Table B-8 Unit of Equivalent Population

Source EP Unit (g-pollutant/capita/day §
BOD COD TSS T-N T-P NH,*-N
wHOoMNeed) 45 - 54 1,60 1.9 X BOD 70 - 145 6-12 0.6-45 0.6 X T-N
WHO (Ave.) 50 109 108 9 2.2
cTchoted) 65 150 130 15 3 12

(Notel): Rapid Inventory Techniques in Environmental Pollution, WHO, 1993
(Note2): Center for Environmental Chemistry (CTC), Vietnam
Source: Prepared by JET

1 PLU(X) means the value of PLU in terms of pollutant X.
2 |n the CTC’s PLU system, CODeq is calculated based on PLU pay.
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Example of CTC’s PLU
(Group 4: Chemicals, Detergents, Fertilizers, Pesticides, Rubber, Plastic)

In Vietnam

TINH DINH MOC PHAT THAI TROMG HUOC THAI Gr. Number

CHO CAC RGRNWH S5X COHG HGHIBFP

IN CAC THORGSD VA DINH MUC PHAT THAI CUA SAH XUAT:
EKAT QUA TIHNHTOAW HESO PHAT THAT (CHD 1 DON VI THOMG S50):

(Group 4, Chemicals, Deter-
gents, Fertilizers, Pesticides,
Rubber, Plastics)

@: 4 : HOACHAT, TAYRUR PHANMBON K THUOC TRU SAU, CAOST HHUR
Unit of PLU
- . (Worker shift)
SPH 270 : XUODHG PHON SOH(CH) Doowi -
zg= 2 Htbk= 20
HT DAUD HEION: =-FHAT THAI (MRX) (kg): BOD= 0.385 = 1.200 SS5= 1.400
H-T= 0O.260 HH4= 0.200 P-T= 0.060
HT SAU LANG => LUONG THATI MIN (kg): BOD= o270 = 0.640 S5= 0.700
H-T= 0O.200 HH4= 0.160 P-T= 0.020
LOOMG THAT (TB) RA HOI TROONG (kg) : BOD= 0.310 COD= O0.966 S55= 0.9%945
H-T= 0.220 HH4= 0.180 P-T= 0.040

LUOHG COD TUOHG DDOHG CODeq = 270 (kg

SP Number
T e J
EE= Htb= &0

HT DA BEION: =-PHAT THAT (MRX)

PLU =» LIOORG THAT MIRX
(kg/CN/NGAY)
TB) BA HOT TROOMGE
LOONG COD TOUOHG DOOHG
SPH 272 : SX SOM(CH) Donowi : 1 (CH/CR)
zE= 2 Hitbk= 20
HT DAUD HEION: =-FHAT THAI (MRX) (kg): BOD= 0.385 COD= 1.200 S85= 1.400
H-T= 0O.260 HH4= 0.200 P-T= 0.060
HT SAU LANG => LUONG THATI MIN (kg): BOD= o270 = 0.640 S5= 0.700
H-T= ©0.200 HA4= 0.160 P-T= 0.020
LOOMG THAT (TB) RA HOI TROONG (kg) : BOD= 0.310 COD= O0.966 S55= 0.9%945
SR BB 4 0.180 P-T= 0.040
LOONG COD TOUOHG DOOHG
~— COD
(COD + Nitrification oxygen)
SPH 273 : X SOM(CH) Doowi : 1 (CH/HGAY)
zE= T Hibk= &0
HT DAUD HEION: =-FHAT THAI (MRX) (kg): BOD= 1.156 = 3J_600 S5= 4. 200
H-T= 0O.780 HH4= 0.600 P-T= 0.180
HT SAU LANG => LUONG THATI MIN (kg): BOD= 0609 = 2.520 S8&5= 2.100
H-T= 0O.&00 HH4= 0.480 P-T= 0.060
LOOMG THAT (TB) RA HOI TROONG (kg) : BOD= 0.930 COD= 2.B9%8 S5= 2.835
H-T= 0O.&60 HH4= 0.540 P-T= 0.120
LOONG COD TOUOHG DOOHG ClDeq = 273 (el
SPH 274 : Z¥ XAPHOWZ(SP) & TAYRUA Doowi : 1 (T.S5P)
zr= 1 KWitbk= 1000
HT DAD REIOH: =>PHAT THAT (MREX) (koa): BOD= 24_600 COD= 60.000 S5= 70.000
H-T= 13.000 HH4= 10.000 P-T= 3.000
HT SAU LANG => LUONG THATI MIN (kg): BOD= 17.220 COD= 42.000 &S5= 35.000
H-T= 10.000 HH4= &.000 P-T= 1.000
LOOMG THAT (TB) RA HOI TROONG (kg): BOD= 1% .803 COD= 43.300 55= 47.250
H-T= 11.000 HH4= S.000 P-T= 2.000
LOONG COD TOUOHG DOOHG ClDeq = 274 (el
Source: CTC
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B-5 Calculation of Pollution Load Using PLU

The calculation of pollution load from a given source is based on the use of an appropriate pollution
load unit, which reflects the experiences from the measured environmental performance of similar
sources. Each pollution load unit is defined as the normalized released pollutant load expressed in kg
per unit of activity of the particular source under consideration.

Here it should be noted again that pollution load unit is generally to be developed assuming no control
device or no wastewater treatment facility is in place. These are referred to as “uncontrolled pollution
load units”. However, sometimes, pollution load units are derived from data obtained from facilities
with a control device or a wastewater treatment facility in place. Where controls or treatment facilities
are used, efficiency of the controls or treatment facilities should be taken into account. In addition to the
performance of the control device or the wastewater treatment facility at pollution source, the regulato-
ry agencies, such as MONRE or DONRE, are normally implementing discharge control programs such
as imposing of wastewater discharge fee. Therefore, in order to estimate or calculate pollution loads to
the environment, two concepts should be introduced. One is the efficiency of the control device or
wastewater treatment facility. Another is the effectiveness of discharge control programs implemented
by regulatory agencies, that is to say so called “rule effectiveness”. “Rule effectiveness” is a generic
term for the uncertainty in discharge estimates caused by imperfect discharge control programs. It is a
measure of the extent to which a rule actually achieves its designed discharge reduction.

Taking into account the definition or meaning of the pollution load unit as well as those of the efficien-
cy of the controls or treatment facilities and the rule effectiveness, pollution discharges can be calculat-
ed by multiplying the pollution load unit by the corresponding pollution source activity level as shown
below.

The basic discharge estimation equation

D =AxPLU x (1- R X RE)

where:

D = discharge estimate for the process

A = activity level of pollution source

PLU = pollution load unit assuming no control
R = removal efficiency of control device

RE = rule effectiveness

As shown above, for the calculation of discharges using pollution load units, four basic inputs; (i) A, (ii)
PLU, (iii) R and (iv) RE, to the estimation algorithm are required.

(i) A: Activity information for the process as specified by the relevant pollution load unit;

(ii) PLU: Pollution load unit assuming no control device or no wastewater treatment facility is in
place (uncontrolled pollution load unit);

(iii) R: Removal efficiency of control device (expressed in percent), R equals zero if no control de-
vice is in place;

(iv) RE: Measure of ability of the regulatory program to achieve all discharge reductions possible,
which reflects the assumption that regulations are typically not 100 percent effective. RE is
used as adjustment to the control efficiency.

The overall procedure of calculation of pollution loads, in case of use of CTC’s pollution load unit, is
shown schematically below:
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Sector
Dye and textile
Paper and pulp
Tanning
Chemical, wash-cleaning, fertilizer, rubber,
plastics

Group | SP No.
1 1-130
131-224
225-269
270-439
440-550
551-583

584-640
641-696

697-813
814-868

Confirmation of Industrial Sector [

Mine ores, building materials, sift, coal,
thermo-electricit

Fruit and vegetable, cooking oil

‘Animal husbandry, meat processing, sea food
Food product, alcohol;, beer, soft drink, milk,
sugar

Grain processing, starch, cultivation

© ||~ o (0] & [w]n

=
15}

Pollution load parameters
COD¢, SS N-Total P-Total

Selection of Parameter |

BODs NH,

Pollution Load
Unit

Kg /M’NT ] 8

Kg/CN.CA]

Kg/T.SP]

Code

M*NT
CN/CA
T.SP

Classification|
No.

Unit of Activity
[m’]

Amount of
Worker shift
Products [ton]

A4

| Confirmation of available |

activity data TNL

Raw material [ton]

Kg/T.NL]

CN/NGAY

Worker Day

Kg/CN.NGAY]

HADAT

Production area [ha]

Kg/HADAT]

VNUOI

Number of animal

Kg/VNUOI]

10°CH

Number of bottles [1,000 bottles]

Kg/10°CH ]

EIENTEIENIIRIFNIN

D=AXPLUX (1- Rx RE)

| Calculation of pollution loads I—I

Entry of calculation results to
spreadsheet

| Spreadsheet processing |

Source: Prepared by JET

Figure B-9 Overall Procedure of Pollution Load Using PLU

B-6 Data Quality Objectives (DQO)

As mentioned in the previous sections, collection of data plays key role in developing and use of PSls.
Collection of good quality data takes considerable planning to ensure accurate, consistent results. Plan-
ning before conducting surveys or experiments is now generally recognized as an emerging scientific
discipline. Out of this emerging discipline, the Data Quality Objectives (DQO) process was developed
as a planning tool. The DQO process helps determine when enough data of sufficient quality has been
collected to enable accurate decision-making. In this meaning, DQO process is considered very im-
portant and applicable to developing PSls. Considering the concept and the effectiveness of the DQO,
the DQO process is useful and applicable in case of collection of data for evaluation of pollution loads
using PSIs.

The U.S. Environmental Protection Agency (EPA) has developed the Data Quality Objectives (DQO)*
process as an important tool for project managers and planners to determine the type, quantity, and
quality of data needed to support Agency decisions. Following summarizes the outline of DQOs pro-
cess developed by US EPA for the application to PSI development.

(1) Definition of DQOs

DQO can be defined as “Data Quality Objectives are qualitative and quantitative statements to identify
the level of uncertainty that a decision maker is willing to accept (US EPA)”.

1 Guidance for the Data Quality Objectives Process, EPA QA/G-4, EPA/600/-R-96/055, September
1994
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Purpose of DQOs is to ensure the final data will be sufficient for the intended use. (US EPA)

(3) Process of DQOs

The DQO Process is a strategic planning approach based on the Scientific Method that is used to pre-
pare for a data collection activity. This process is often used for developing a sampling and analysis
plan for each site. It provides a systematic procedure for defining the criteria that a data collection de-
sign should satisfy, including when to collect samples, where to collect samples, the tolerable level of
decision errors for the study, and how many samples to collect. By using the DQO Process, the Agency,
such as DONRE, will assure that the type, quantity, and quality of environmental data used in PSI de-
veloping will be appropriate for the intended application. The DQO Process consists of seven steps as

shown below:

Step

/1. State the Problem

.
e
wus

L

““‘

3. Identify Inputs to the Decision I e

1

4. Define the Study Boundaries I ”

¢

5. Develop a Decision Rule

N\

Purpose/Description

Purpose: To clearly define the problem so that the focus of

the study will be unambiguous.

® Concisely describe the problem to be studied. Review
prior studies and existing information to gain a sufficient
understanding to define the problem.

Purpose: To define the decision statement that the study

will attempt to resolve, and what actions result.

® |dentify what questions the study will attempt to re-
solve, and what actions may result.

Y

Purpose: To identify the informational inputs that will be )

required to resolve the decision statement and determine

which inputs require environmental measurements.

® Identify the information that needs to be obtained and
the measurements that need to be taken to resolve the
decision statement.

4

Purpose: To define the spatial and temporal boundaries

that are covered by the decision statement.

® Specify the time periods and spatial area to which deci-
sions will apply. Determine when and where data
should be collected.

—_— -

f Purpose: To define the parameter of interest, specify the )

action level, and integrate previous DQO outputs into a

single statement that describes a logical basis for choos-

ing among alternative actions.

® Define the statistical parameter of interest, specify the
action level, and integrate the previous DQO outputs
into a single statement that describes the logical basis
for choosing among alternative actions.

J

Purpose: To specify the decision maker's tolerable limits

on decision errors..

® Define the decision maker's tolerable decision error
rates1 based on a consideration of the consequences of
making an incorrect decision..

Purpose: To identify a resource-effective data collection
design for generating data that are expected to satisfy the
S

DQOs.

® Evaluate information from the previous steps and gen-
erate alternative data collection designs. Choose the
most resource-effective desian that meets all DOOs.

Source: US EPA

Figure B-10 DQO Process
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The output from each step influences the choices that will be made later in the Process. As shown in the
figure above, the DQO Process is illustrated as a linear sequence of steps, in practice it is iterative; the
outputs from one step may lead to reconsideration of prior steps. This iteration should be encouraged
since it will ultimately lead to a more efficient data collection design. During the first six steps of the
DQO Process, the planning team will develop the decision performance criteria (DQOSs) that will be
used to develop the data collection design. The final step of the Process involves developing the data
collection design based on the DQOs. The first six steps should be completed before the planning team
attempts to develop the data collection design because this final step is dependent on a clear under-
standing of the first six steps taken as a whole. In Figure 2, the iterative link between the DQOs and the
Optimize the Design step is illustrated by double arrows, which signify that it may be necessary to re-
visit any one or more of the first six steps to develop a feasible and appropriate data collection design.
Above all, every step should be completed before data collection begins. Table below gives detailed
description of each step.

Table B-9 Description of Each Step

Step Description
Step1 | State the prob- | The identification and delineation of the problem to be investigated is a critical first step. Too
lem often this step is overlooked or taken too lightly. The desire to jump in and solve the problem

can result in the initiation of a project without really understanding the problem(s). The first
step includes developing and refining a map of the site that shows the locations of sources of
contamination; the types and expected concentrations of contaminants; possible movement of
the contaminants in the soil, water or air; and the location of humans, animals or sensitive
ecological environments. This initial investigation should not be an intensive sampling pro-
ject; it should include only enough sampling to establish the problem. For an abandoned mine
site investigation, the initial sampling may include sampling of all areas suspected to be pro-
ducing acid mine drainage.

Budgets for sampling and analysis over the course of the project should be determined during
this step as well as the various specialists that will be involved with the project (i.e. environ-
mental scientists, hydrogeologists, toxicologists, lab technicians, etc).

Step 2 | Identify the | After data collection, the problem can be stated and alternative actions can be proposed. Of-
decision ten, the problem will be stated in terms of a number of questions which must be answered.
Different solutions to the problem are presented depending on the answers to the questions.
This step allows investigators to organize their decision making process which can save time
and money in the long run.
Example:
An abandoned mine site is proposed for reclamation. From step 1 it was determined that nu-
merous tailings piles on the site are producing acid mine drainage. Questions that may be
asked include:
1. Is the acid mine drainage leaving the site?
2. Is it entering downstream waterbodies?
3. What are the concentrations of heavy metals and the pH of the acid mine drainage
leaving the site?
4. What are the concentrations of heavy metals and the pH of the acid mine drainage
downstream from the site?
5. At any time are the concentrations above the action levels for protection of humans,
animals and the environment?
Depending on the answers to these questions, different action alternatives will be taken. The
level of remediation at the site will be based on the severity of its environmental impact.

Step 3 | Identify input The next step is to determine how the questions from step 2 will be answered. In other words,
what sampling and analysis program must be conducted in order to determine which course of
action will be taken to solve the problem. The sampling and analysis program will define
what type of samples will be taken (i.e. tailings, waste rock, soil, water), how many samples
will be taken, where the samples will be taken from, and the appropriate methods and tech-
niques for collecting and analyzing the samples. The type, number, and location of the sam-
ples will depend on the nature of the problem under investigation. The number of samples
necessary will also depend on the capability of the measurement program to provide data of
adequate quality.

Step 4 | Define bounda- | In this step, time and geographic boundaries are defined. How much time is available for rec-
ries lamation of the given site? What is the area of influence that will be included in the reclama-
tion solution? These boundaries are a reality of every project. Time and money is not of un-
limited availability and usually has a considerable influence on the ultimate decision for the
final design solution.

Step 5 | Develop a De- | This step uses all the information gathered from the previous four steps in the DQO process in
cision Rule order to make good decisions. This step defines what environmental impacts may be caused
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Step Description

by the problem and defines whether people, animals, or plants, etc. may be influenced. This
step also defines the maximum contaminant concentrations that will be allowed for a given
solution. If concentration levels exceed the given limit for a certain design solution, then a
more intense design solution will be implemented. Detection limits for the analysis of differ-
ent contaminants will also be defined in this step. Detection limits will always have to be
lower than the maximum contaminant concentration levels defined in this step for the differ-
ent design solutions

Step 6 | Specify Limits | Errors are inevitable when conducting a sampling and analysis project. Human error, to some
on Decision | degree, occurs throughout the process. Error in automated techniques for analyzing samples is
Errors also inevitable. It is extremely important to develop sampling and analysis protocols that
minimize errors as much as possible in order to obtain quality data that accurately defines the
problem at hand. The use of clean sampling gloves, sampling devices, and sampling contain-
ers are important in order to minimize contamination of the samples. Ensuring that the sam-
pling plan is unbiased also minimizes error. Randomized sampling is used to minimize bias.
Proper calibration of analytical instruments, proper handling of samples in the lab, and care-
fully following laboratory procedures are of vital importance. Duplicate samples should also
be analyzed to verify that the analysis methods are accurate.

The steps necessary to minimize errors and produce good quality data have evolved into qual-
ity assurance/quality control (QA/QC) programs that give guidelines for minimizing error in
sampling and analysis projects. Each sampling and analysis project should implement a
QA/QC program that includes the following guidelines. Quality assurance (QA) is a set of
operating principles that are designed to produce data of know and defendable quality. A QA
program includes the organization and procedures such as staff organization and responsibil-
ity, sample control and documentation procedures, training requirements, equipment mainte-
nance procedures, calibration procedures, quality control activities of core staff (internal),
validating and reporting. Quality control (QC) may be either internal and/or external (i.e.
laboratory personnel, subcontractors). QC programs should include: certification of operator
competence; analysis of externally supplied standards to ensure concentrations are what they
should be; analysis of reagent blanks to determine if interferences are present because of
glassware, reagents, or equipment; calibration with standards; and analysis of duplicates
(commonly 10% replication of the total sample number). QA/QC is a vital component to any
sampling and analysis program but can add 15% to 20% to lab analysis costs.

Once all effort has been made to minimize error, all error has not eliminated, it has only been
reduced as much as possible. From here, it is important to understand the error is still associ-
ated with the sampling and analysis plan. The science of statistics is often used as an im-
portant and necessary mathematical tool for the interpretation of measurement results. Statis-
tics can be a powerful tool if the interpreter of the results thoroughly understands the basic
principles upon which the science and practice of statistics are based. Many times, statistics
are inappropriately applied and therefore, results are of little use.

Based on the variability of the measurement process and of the samples to be investigated,
statistics provide guidance on the number of measurements that should be made to obtain a
desired level of confidence in the data. Statistics can be helpful in determining over what
geographic area samples should be taken. They are also helpful in determining how many
duplicate analytical tests should be conducted to ensure that test results are accurate enough
for decision making. Statistics are also very helpful in determining the quality of the data
which, in turn, allows the data interpreter to make correct decisions concerning reclamation
plans.

It should be remembered that statistical techniques are only tools and should be used for en-
lightened guidance and certainly not for blind direction when making decisions. When statis-
tical results conflict with results that the interpreter would intuitively expect, one should stop
and take careful consideration. Was one's intuition wrong or were wrong statistical tools

used?
Step 7 | Optimize  the | This step combines all the information gathered in the previous six steps and uses this infor-
Design mation to decide what design solution would be most effective while making the best use of

time and money. The design solution should describe the methods that will be used for sam-
pling and analysis, the type of samples that will be collected, the sample size, and the number
of laboratory tests that will be for each sample. A description of the pros and cons of each
different alternative action will be discussed and along with reasons for selection of the best
possible design solution. By using the DQO process, specific steps help the reclamationist
make streamlined decisions in a timely and cost effective manner..

Source: US EPA
B-7 Quality Control (QA/QC)

As a PSI contains a wide range and various kinds of data and information, data and information inven-
toried in a PSI are normally collected through vairous methods: by direct method and indirect method.
One of the essential concerns is how to collect reliable and accurate data and information which satisfy
the requirements of end use of PSI. In order to ensure the quality of data and information, Quality As-
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surance (QA) and Quality Control (QC) are normally applied in the process of development of PSI as
well as in the stage of data and information collection.

The QC is the overall system of routine technical activities that are designed to measure and control the
quality of a PSI as it is being developed. Quality assurance (QA) is an integrated system or program of
activities involving planning, QC, quality assessment, reporting, and quality improvements which are
designed to help ensure that the inventory meets the data quality goals or objectives established prior to
developing the PSI.

The main objective of any QA/QC for PSI development is to ensure data quality that is precise, accurate,
adequate, useful and reliable. Therefore, the development of a reasonable and comprehensive pollution
source inventory requires implementation of QA/QC procedures throughout the entire inventory devel-
opment processes. These procedures should be applied consistently by the state or local agency in pre-
paring or reviewing inventories. In this meaning, the DQOs process mentioned in the previous section
is considered a typical QA activity.

Quality control activities include technical reviews, accuracy checks, and the use of approved standard-
ized procedures for discharge calculations. These internal activities are designed to provide the first
level of quality checking and should be included in inventory development planning, data collection,
data analysis, discharges calculation, and reporting. In order to achieve the objectives of QC of PSI, the
standardized QC checklists are commonly used. Procedures and tasks to be checked by the QC check-
list are as follows:

Data collection,

Data calculation,

Discharge estimations,

Data validity,

Data reasonableness,

Data completeness,

Data coding and recording, and
Data tracking

cooododuo

The QC procedure includes questions concerning completeness (e.g., questions whether all the pollu-
tion sources are covered?); use of approved procedures (e.g., questions as to what pollution load units
were used to estimate wastewater discharge loads); and reasonableness (e.g., data collected or estimated
are considered to be representative one?). Figure and table below show the activities of QC and
items/tasks included in each element activity and an example of QC checklist respectively.
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QC Activity

Check that assumptions and
criteria for the selection of
activity data, pollution load
units, and other estimation
parameters are documented.

Check for transcription errors in
data input and references.

Check that discharges and re-
movals are calculated correctly.

Check that parameters and
units are correctly recorded
and that appropriate conver-
sion factors are used.

Check Item/Procedure

1@ Cross-check description of activity data, pollution load units and other estimation parameters with
information on categories and ensure that these are properly recorded and archived.

e (|

) Confirm that bibliographical data references are properly cited in the internal documentation.
[ Cross-check a sample of input data from each category (either measurements or parameters used in
:_ calculations) for transcription errors.
- i1®  Reproduce a set of discharges and removal calculations.
[ Use a simple approximation method that gives similar results to the original and more complex
~71 calculation to ensure that there is no data input error or calculation error.
+" 1®" ™ Check that units are properly labeled in calculation sheets ~ ~ ~ ~ =~~~ "~ "7 T T T
3 ° Check that units are correctly carried through from beginning to end of calculations.
<4° Check that conversion factors are correct.
S1® Check that temporal and spatial adjustment factors are used correctly.
& Ve Examine the included intrinsic documentation to: 7

—confirm that the appropriate data processing steps are correctly represented in the database.
—confirm that data relationships are correctly represented in the database.
—ensure that data fields are properly labeled and have the correct design specifications.

Check the integrity of database
files..

—ensure that adequate documentation of database and model structure and operation are archived.

Identify parameters (e.g., activity data, constants) that are common to multiple categories and
confirm that there is consistency in the values used for these parameters in the discharge/removal cal-

Check for consistency in data
between categories..

Check that discharges and removals data are correctly arranged from lower reporting levels to higher
reporting when preparing summaries.

Check that discharges and removals data are correctly transcribed between different intermediate
1 products.

Check that qualification of individuals providing expert judgment for uncertainty estimates are appro-

Check that the movement of
inventory data among pro-
cessing steps is correct.

| priate o ) )
Check that qualifications, assumptions and expert judgments are recorded.
Check that calculated uncertainties are complete and calculated correctly.

Check that uncertainties in
discharges and removals are
estimated and calculated cor-
rectly.

10 If necessary, duplicate uncertainty calculations on a small sample of the probability distributions.
& Te" "~ Check for temporal consistency in time series input data for each category. |
:0 Check for consistency in the algorithm/method used for calculations throughout the time series.
3 ° Check methodological and data changes resulting in recalculations.
St Check that the effects of mitigation activities have been appropriately reflected in time series cal-

»~ 1 culations.

Check time series consisten- [
cy

Check completeness X

Trend checks

Confirm that estimates are reported for all categories and for all years from the appropriate base year
| tothe period of the current inventory.

10 For subcategories, confirm that entire category is being covered.
e Provide clear definition of ‘Other * type categories.
o le Check that known data gaps that result in incomplete estimates are documented, including a quali-

:_ tative evaluation of the importance of the estimate in relation to total discharges.

For each category, current inventory estimates should be compared to previous estimates, if avail-
1 able. If there are significant changes or departures from expected trends, re-check estimates and explain
I any differences. Significant changes in discharges or removals from previous years may indicate pos-
I sible input or calculation errors.

.._...y:O Check value of implied discharge pollution load units across time series.
, — Do any years show outliers that are not explained?
1 — Ifthey remain static across time series, are changes in discharges or removals being captured?
10 Check if there are any unusual and unexplained trends noticed for activity data or other parameters

1 across the time series.

Review of internal documenta-
tion and archiving

Check that there is detailed internal documentation to support the estimates and enable reproduction

of the discharge, removal and uncertainty estimates.

%, 10 Check that inventory data, supporting data, and inventory records are archived and stored to facil-
A jtate detailed review.
:0 Check that the archive is closed and retain secure place following completion of the inventory.
@ Check integrity of any data archiving arrangements of outside organizations involved inventory

| preparation.

Figure B-11 General QC Procedures for PSI Develop-

Source: 2006 IPCC Guidelines for National
reenhouse Gas Inventories)
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SUMMARY OF QC CHECK

Instructions:
The first page of this form summarizes the results of the checks. After completion of other remaining

pages of check forms, significant findings and actions to be take should be filled in this format.

Date of preparation: Prepared by (Name/Affiliation):

Summary of results of checks and corrective actions taken:

Suggested checks to be performed in the future:

Any residual problems after corrective actions have been taken:
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Check completed

Corrective action

Component/Item Date Name Errors Date Name %‘égﬁ %rgmg
checked (Y/N) checked
Preparatory Work
1. Inventory use is identified?
2. | Geographical area is defined?
3. DQOs are determined?
4. | Time interval is specified?
5. Pollution source category is defined?
6. Discharge sources are identified?
7. Interest pollutants are identified?
8. Other (specify)
Collection of Data and Information
9. Data/information collection methods are selected?
10. | Questionnaires are prepared?
11. | Cover letters are prepared, if necessary?
12. | Pollution sources are categorized?
13. | Facility list is drawn up?
14. | Types of data/information are identified?
15. | Questionnaires are mailed out to all target facilities?
16. | Data/information sources are identified?
17. ]Izoldlgtion discharge estimation methodologies are speci-
ied?
Compilation and Arrangement of Data
18. | Inventory format is prepared?
19. | Dataand information needed for inventory are collected?
20. | All necessary information is codified or digitized?
21 Codification or digitization system is suitable for the use
" | of inventory?
22. | All data/information sources are identified?
Transcription errors in data input and references are
23.
checked?
All reference information and published documents used
24,
for spreadsheet development are recorded?
25. | Units are properly labeled in spreadsheets?
26 Units are correctly carried through from beginning to end
" | of calculations?
27. | Conversion factors are correct?
28. | Temporal and spatial factors are used correctly?
29 Accuracy and precision of data gathered at site survey are
" | checked?
30 Accuracy and precision of bibliographical data are
" | checked?
Accuracy and precision of data used for estimates are
31
checked?
Discharge data are correctly arranged from lower re-
32. : - .
porting levels to higher reporting?
33 Discharge data are correctly transcribed between differ-
" | entintermediate products?
34 Modification of estimate methodologies are imple-
" | mented and documented as appropriate?
Estimates of pollution discharge and methodologies are
35. - g
validated periodically?
36. | All data transcribe into the spreadsheet correctly?
37 All equations used to generate results entered correctly
" | and used appropriately?
The sources of original data are referenced in the
38.
spreadsheet?
39. | All variables within equations defined?
Source: JET
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PART C. EXAMPLE OF DEVELOPING WATER POLLUTION SOURCE INVENTORY

C-1 Development of PSI in Ho Chi Minh City DONRE

Here, two cases of examples of PSI development which had been implemented in HCMC are
shown:

Case 1 (Example 1)

(1) Objectives of PSI development

To analyze and evaluate the environmental impacts caused by the effluents discharged from Tan
Quy Industrial Cluster (Tan Qui IC) for the management and control of pollution sources by
HCMC DONRE.

(2) Data and Information Collection Method

In order to collect the data and information required for the objectives above, a site survey was
been implemented by HCMC DONRE and a sub-contractor'®. Major contents of the site survey
were:

€ Questionnaire survey on target enterprises in Tan Quy IC in Cu Chi District in HCMC,
€ Wastewater sampling and analysis of the target enterprises,

€ Regional surface water sampling and analysis, and measurement of water conditions,
and

€ Estimation and evaluation of pollution loads caused by the effluents based on the
above results.

The site survey was implemented by the sub-contractor, Sub-Institute of Hydrometeorlogy &
Environment of South Vietnam (SIHYMETE), under the supervision of HCMC DONRE and
JET.

1) Questionnaire survey

The sub-contractor implemented the questionnaire survey on the 20 target enterprises as
shown in Table C-1 to confirm the status of wastewater discharge and pollution control activi-
ties. Questionnaire sheets and necessary documents to enter the target enterprises were pre-
pared and sent to the enterprises prior to their visit by HCMC DONRE. Items in the ques-
tionnaire survey had been selected considering the objectives of PSI as shown below:

I. Enterprise information,
Il. Wastewater and treatment methods information,
I11. Operation information,

IV.Current issues for wastewater treatment and operation

19 The site survey was implemented in the middle of October to the end of November, 2011
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W Ba Bep Channel
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Source: JET

Figure C-1 Target Area of Survey

The form of questionnaire used in this survey is attached in page C-6.

2) Water sampling and measurement

i) Regional surface water sampling and measurement

In order to know effects of wastewaters discharged from Tan Quy IC, seven (7) surface water
samples were taken at the small channel connected with Ba Bep Channel, Ba Bep channel
and Saigon River around Tan Quy Industrial Cluster. Sampling points are shown in the figure

above.
Table C-1 Survey Items and Analyzed Parameters
Item Survey Item and Analytical Parameter
Survey ltem (1) Water depth

(2) Water flow volume and direction
(3) Water temperature

Analyzed Parameter
(total 24 parameters)

(1) pH (2) DO (3) Suspended solid (SS) (4) COD (5) BODs (6) Ammonia (NH*'N) (7) Chloride (CI') (8)
Nitrite (NO,-) (9) Nitrate (NO3) (10) Phosphate (PO,*) (11) Total Nitrogen (TN) (12) Total Phosphorous
(TP)

(13) Arsenic (As) (14) Cadmium (Cd) (15) Lead (Pb) (16) Chrome 111 Cr(lIl) (17) Chrome VI Cr(VI)

(18) Copper (Cu) (19) Nickel (Ni) (20) Iron (Fe) (21) Oil and grease (22) Phenol (Total) (23) E.Coli (24)
Coli form

Source: JET
Table C-2 Regional Surface Water Sampling Points
No River / Channel Sampling points
1-3 Channel 1 point near wastewater discharge outlets from Tan Quy Industrial Cluster
(connecting with Ba Bep Channel) 2 point before flowing into the Ba Bep channel

4-5 Ba Bep Channel 1 point at upstream site from junction of the channel
1 point at downstream site from junction of the channel

6-7 Saigon River 1point at upstream site from intake of Tan Hiep Water Treatment Plant
1 point at downstream site from junction of the channel and Saigon River

Total 7 points
Source: JET
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i) Wastewater sampling

In order to investigate the quality and the quantity of wastewaters discharged from Tan Quy
IC, wastewater samples were taken at the discharge points of the target enterprises given in
Table C-3.

The survey items and determinants are shown in the table below.

Table C-3 Survey Items and Analyzed Parameters

Item Survey Item and Analytical Parameter

Field Survey Item (1) Wastewater discharge volume
(2) Wastewater temperature

Analyzed  Parame- | (1) pH (2) Odor (3) Color (4) BODs (5) COD (6) Suspended solids (SS) (7) Ammonia (NH,*N) (8) Total Nitro-
terMo® gen (TN)

(total 21 parameters) | (9) Total Phosphorous (TP) (10) Coli form (11) Absorbable Organic Halogens (AOX) * (12) Oil and grease* (13)
Chrome 111 (Cr(111)) * (14) Chrome VI (Cr(VI)) * (15) Iron (Fe)* (16) Cooper (Cu) * (17) Chlorine residual*

(18) Mercury (Hg)* (19) Lead (Pb) *(20) Arsenic (As) * (21) Cadmium (Cd) *

(Note): All parameters mentioned in the table are not necessarily analyzed for all target enterprises. Parameters to be analyzed
are selected considering the feature of the wastewaters by the enterprise.

Source: JET
(3) Target Enterprise

The target enterprises for the water PSI were selected by HCMC DONRE. Table below summa-
rizes the target enterprises.

Table C-4 Target Enterprises in Tan Quy IC

No. Name Industrial Sector Address
1 Paper production Hamlet 4, Hoa Phu Commune
2 Paper production Hamlet 12, Tan Thanh Dong Commune
3 Paper production Hamlet 12, Tan Thanh Dong Commune
4 Garment Hamlet 4, Hoa Phu Commune
5 Dyeing Hamlet 12, Tan Thanh Dong Commune
Garment Hamlet 12, Tan Thanh Dong Commune
6 Garment Hamlet 12, Tan Thanh Dong Commune
7 Confectionary Hamlet 4, Hoa Phu Commune
8 Wood Production Hamlet 12, Tan Thanh Dong Commune
9 Interior decoration Hamlet 12, Tan Thanh Dong Commune
10 Plastic Production Hamlet 12, Tan Thanh Dong Commune
11 Dairy Production Hamlet 12, Tan Thanh Dong Commune
12 Rubber production Hamlet 12, Tan Thanh Dong Commune
13 Elastic rope Hamlet 12, Tan Thanh Dong Commune
14 Mechanics Hamlet 12, Tan Thanh Dong Commune
15 Electrical cable Hamlet 12, Tan Thanh Dong Commune
16 Mechanics Hamlet 12, Tan Thanh Dong Commune
17 Mechanics Hamlet 12, Tan Thanh Dong Commune
18 Tiles Hamlet 12, Tan Thanh Dong Commune
19 Wood Production Hamlet 12, Tan Thanh Dong Commune
20 Paper  production and | Hamlet 12, Tan Thanh Dong Commune
Source:

The target enterprises itemized by business and industrial types are shown in Table C-5.
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Table C-5 Target Enterprises by Type of Industry

No. Name of Enterprise

- ] Industrial Classification
Address BL-llflness Ind:strrlal Code
pe pe Lewel 1 | Lewel 2 | Lewel 3

11 Hamlet 4, Hoa Phu Commune Ltd. Paper C 17 170
Hamlet 12, Tan Thanh Dong Pte. Paper C 17 170
Hamlet 12, Tan Thanh Dong Ltd. Paper C 17 170
Hamlet 4, Hoa Phu Commune Ltd. Garment C 14 141
Hamlet 12, Tan Thanh Dong FDI Dyeing C 13
Hamlet 12, Tan Thanh Dong FDI Garment C 14 141
Hamlet 12, Tan Thanh Dong FDI Garment C 14 141
Hamlet 4, Hoa Phu Commune FDI Confectionary C 10 107
Hamlet 12, Tan Thanh Dong FDI Wood C 31 310
Hamlet 12, Tan Thanh Dong Jsc Interior C 31 310
Hamlet 12, Tan Thanh Dong Jsc Plastic C 22 222
Hamlet 12, Tan Thanh Dong FDI Dain C 10 105
Hamlet 12, Tan Thanh Dong sC Rubber C 22 221
Hamlet 12, Tan Thanh Dong FDI Elastic rope [ 22 222
Hamlet 12, Tan Thanh Dong sC M echanics C 29 291
Hamlet 12, Tan Thanh Dong Ltd. Electrical cable C 27 273
Hamlet 12, Tan Thanh Dong Ltd. Mechanics C 28
Hamlet 12, Tan Thanh Dong Jsc M echanics C 28 282
Hamlet 12, Tan Thanh Dong Pte. Tiles C 23 239
Hamlet 12, Tan Thanh Dong Ltd. Wood C 31 310
Hamlet 12, Tan Thanh Don Ltd. Paper C 17 170

Source: JET

The 3-digit figures in the table means the level-3 codes of Vietnamese industrial classification
code. (See Part B, 2) Coding/Digitization of information.

(4) Scheme of PSI

Based on above, the scheme of PSI to be developed is summarized as follows:

Table C-6 Scope of PSI (HCMC DONRE)

Items to be inventoried

Source category

Discharge source

Geographical boundary

e Enterprise information includ-
ing the compliance status of
environmental requirements

e Wastewater and  treatment
methods information,

e Enterprise  operation
mation,

e Current issues for wastewater
treatment and operation

infor-

e Point source

e Twenty (20) industries
located in Tan Quy Indus-
trial Cluster in Cu Chi
District in HCMC

e Tan Quy Industrial Clus-
ter

e Small channel, Ba Bep C
channel and Saigon River
connected with Tan Quy
Industrial Cluster

Inventory Use/Objectives

e To analyze and evaluate the environmental impacts caused by the effluents discharged from Tan Quy Industrial Cluster
for the management and control of pollution sources by HCMC DONRE.

Source: JET

(5) Results of the survey

A PSI for Tan Qui IC has been prepared in a form of spreadsheet using data and information
collected through the site surveys. The form of PSI is given in next page.

(6) Use of PSI

Using the PSI developed above, pollution loads discharged from Tan Qui IC have been calcu-
lated and evaluated. Results of the calculation and evaluation are summarized as follows:
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Tan Qui IC

Ba Bep Channel K
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Figure C-2 Result of Calculation and Evaluation on Pollution Loads
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Form of PSI in Tan Qui IC

Pollution Source Inventory in Tan Qui Industrial Cluster

Enterprise Information

Longitute | Latitude Major Product

No. Name of enterprises . _ | Industrial CI

Address

X Y Nam Ton'vear

I

alalala

ale

1 Cluster (Average Case)

‘Wastewater Information
Temp. DO Color BOD; COD:: ) NHSN | ONT P-T
°C megl Pr.Co megl mgl mgl mgl mgl mgl

0.952 3.83 0.037

EPC

1.200 ) 3

N

Infiltration
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Calculation of pollution loads using PSI in Tan Qui IC.

Pollution Source Inventory in Tan Qui Industrial Cluster (Average Case)

No Wasztewater Information e
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Calculation of pollution loads
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Case 2 (Example 2)

(1) Objectives of PSI development

In order to manage and control pollution sources located in and around Phong Phu Industrial
Cluster, HCMC DONRE HCMC DONRE implemented a pollution source survey. Data and in-
formation collected through the survey were utilized for the preparation of a PSI. Items con-
ducted in the survey were:

1) To implement questionnaire survey on target enterprises,
2) To conduct the wastewater sampling and analysis on target enterprises,

3) To conduct water samplings at the drainage network and the Binh Tho Channel which re-
ceive the wastewaters discharged from Phong Phu Industrial Cluster and the surrounding
areas,

4) To collect basic statistical figures related with the domestic wastewater discharge in Phong
Phu Industrial Cluster and the surrounding areas such as population, number of households
and small shops etc.,

5) To develop PSI and to analyze and evaluate the impacts on the Binh Tho Channel caused
by the wastewaters generated by the entities located in Phong Phu Industrial Cluster and the
surrounding areas,

6) Making up of pollution source map, and

7) Torecommend countermeasures to improve water pollution of the Binh Tho Channel.

The Scope of the PSI is summarized below:

Table C-7 Scope of PSI (HCMC DONRE: Example 2)

Pollutant Source category Discharge source Geographical boundary
(1) BODs (2) COD (3) Total suspended solids
(TSS) (4) Total Nitrogen (TN) (5) Total
Phosphorous (TP) (6) Chloride (7) Oil and e Phuoc Long B Ward of District
grease (8) Ammonia Nitrogen (NH;'N) (9) e Enterprises locat- 9 and Binh Tho Ward of Thu
Coli form (10) Cyanide (11) Phenols (12) ed in the target Duc District in Ho Chi Minh
Chrome 111 (Cr(111)) (13) Chrome VI | e Pointsource areas mentioned City which cover Phong Phu
(Cr(VI)) (14) Iron (Fe) (15) Cooper (Cu) (16) in the right col- Industrial Cluster (IC) in Phuoc
Chlorine residual (17) Mercury (Hg) (18) umn Long B Ward and Bin Tho
Lead (Pb) (19) Arsenic (As) (20) Cadmium Channel in Binh Tho Channel.
(Cd) (21) Zinc (22) Manganese (23) Nickel
(24) Tin (25) Sulfide

Inventory Use

o Collect data/information regarding pollution sources located in the target areas for the preparation of PSI
e Grasp of current situations of water pollution loads discharged from the enterprises located in the target areas
o Development of a wastewater pollution source map based on the data and information collected

Source: JET

Figure C-3 and Table C-8 show the target areas and the enterprises surveyed respectively.
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Drainage System in Phong Phu Industrial Cluster
and Surrounding Area

No. 15 and No. 16 of Table 1

Hanoi Road (NH1)

Milk manufacturing Factory
i:,
- Ny

: Wastewater
—@: Sampling points in drainage system

Source: JET

Figure C-3 Target Areas
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Table C-8 Target enterprises in Phong Phu Industrial Cluster

Name Industrial Classification Area Cl
No. i Type of Industry Code sirfpigati gg'
Vietnamese English Levell Level2 Level3

1 Textile, dyeing and c 13 131 A
carment

2 Textile & dyeing C 13 131

3 Textile Cc 13 131 A
Thread production

4 &yarn-dyeing Cc 13 131 A

5 Garment C 13 131 A

6 Fabric textile C 13 131 A

7 chemical C 20 201 A
Production of soles

8 and moulds _ for ¢ 2 222 A
Production of soles

9 and moulds _for c 2 222 A

10 TV Assembly Cc 27 271 C
Production of

u aluminium cans c 24 241 D
Manufacturing,

12 exporting Jeans — c 13 131 D
zinc-plated  sheet

13 iron, colour ¢ 24 241 B

14 clinic Q 86 862 D

15 Service M 74 749 A
Pharma for live-

16 stock, poultry c 2 210 A

17 food | 56 561 D

18 Garment C 13 131 E

19 Garment C 13 131 E

20 dairy production C 10 105 E

21 dairy production Cc 10 105 E

22 medical drugs Q 21 210 E

23 House | 55 559 E

2 Garment c 13 131 E
Plating and pro-

25 f cessing C 24 242 E

Source: JET

(2) Preparation of PSI based on the collected data/information

1) Results of the wastewater analysis are shown in a form of PSI in the table of next page
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Table C-9 Results of Wastewater Analysis (Excluding Heavy Metals)

) Area Q Temp pH EC cr DO Odor Color BOD; cob TSS TN TP Oiland |\ s
Tén Cong ty Name of Enterprise Code grease
(m*lday) | () (uS/em) | (mg/L) (mg/L) () Pt-Co (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
QCVN40:2011_BTNMT/C{t A 40.0 6-9 500 50 30 57 50 20.00 4.00 5 5
QCVN40:2011_BTNMT/C{t B 40.0 5.5-9 1,000 150 50 150 100 40.00 6.00 10 10
1 A 250 34.6 10.06 5,900 1,350 0.3 Bad 243 196 561 428 13.72 8.05 3.18 11.038
2 A 150 32.4 9.99 2,430 321 16 Bad 390 47 136 134 10.40 11.94 1.56 3.227
3 A 315 29.9 9.43 1,120 5 0.2 Bad 388 287 832 195 7.27 0.80 2.23 4125
4 A 37 32.2 412 563 75 1.2 Bad 447 103 326 109 26.34 23.99 3.17 9.908
5 A 60 28,6 6.81 927 24 3.1 Not Bad 17 25 83 71 2.62 1.54 ND(<1) 1.651
6 10 295 6.80 816 67 3.2 Not Bad 19 76 208 193 7.30 5.52 3.98 2.113
7 A 25 29.4 9.89 5,070 1,194 3.1 Not Bad 317 59 112 400 482 11.22 1.87 3.546
8 A 20 29.2 6.98 725 95 3.4 Not Bad 28 12 35 175 22.22 2.42 1.03 18.480
9 A 2 295 7.18 496 241 13 Bad 85 47 169 157 12.39 1.93 ND(<1) 9.27
10 E 4 29.1 7.69 401 43 37 Not Bad 20 85 149 74 1.55 0.39 ND(<1) 0.202
11 A 13 30.1 5.88 619 65 2.6 Not Bad 48 52 137 250 3.42 0.13 1.45 1.388
12 A 2 315 1.19 63,200 14,837 0.2 Bad 1,430 79 291 381 25.11 4.84 ND(<1) | 19.582
13 [¢ 9.48 283 6.08 443 64 4.6 Not Bad 29 13 43 63 7.51 8.12 ND(<1) 6.066
14 D 480 30.4 8.46 1,049 139 3.7 Not Bad 1 26 79 130 10.73 0.29 ND(<1) 9.053
15 D 360 321 6.66 784 176 2.7 Not Bad 54 56 149 104 10.13 0.61 2.16 0.959
16 B 80 29.0 7.05 293 79 35 Not Bad 28 25 9 76 153 0.29 ND(<1) 0.972
17 E 900 295 7.92 1,830 154 42 Not Bad 5 15 42 72 2.10 457 ND(<1) 0.062
18 E 750 30.2 7.66 1,486 165 4.3 Not Bad 5 27 63 14 3.25 1.33 ND(<1) 1.839
19 E 103 29.6 6.77 494 53 1.2 Not Bad 31 98 299 152 18.35 0.25 2.98 15.179
20 E 64 30.3 7.49 1,001 173 0.4 Bad 121 227 852 120 28.18 12.28 10.24 20.610
21 E 20 29.2 5.49 629 85 1.2 Bad 97 483 1,224 2,897 57.06 23.18 35.27 34.849
22 E 72 29.2 7.41 283 28 3.2 Not Bad 13 28 91 69 24.30 3.36 4.28 15.269
23 D 8 28.9 7.12 197 31 3.7 Not Bad 1 21 75 76 15,07 2.18 3.12 4172
Source: JET
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2) Enterprise information
Information on enterprises surveyed was entered into PSI as shown below (images only, divided into 4 parts):

(1/4)

Source: JET
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Source: JET
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Source: JET
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Source: JET
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(3) Usage of PSI

1) Pollution load
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The pollution loads discharged from the enterprises were calculated by using the PSI prepared

O Pollution loads of enterprises

Tén Cong ty Name of Enterprise Areaclassify | Area Q BOD; cop TsS TN TP ?r'e::: N-NHs,
Code m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
A A 250 49 140 107 34 20 0.80 0.0
A A 150 7 20 20 16 18 0.23 05
A A 315 9 26 6 0.2 0.0 0.07 01
A A 37 4 12 4 1.0 0.9 0.12 04
A A 60 2 5 4 0.2 0.1 (<0.06) 0.1
E E 10 1 2 2 0.1 0.1 0.04 0.0
A A 25 1 3 10 0.1 03 0.05 0.1
A A 20 0.2 1 4 0.4 0.0 0.02 0.4
A A 2 0.1 0.3 0.3 0.0 0.0 (<0.06) 0.0
E E 4 0.3 0.6 0.3 0.0 0.0 (<0.06) 0.0
A A 13 0.1 0.2 03 0.0 0.0 0.00 0.0
A A 2 0.2 0.6 1 0.1 0.0 (<0.06) 0.0
c C 9.48 0.1 0.4 0.6 0.1 0.1 (<0.06) 0.1
D D 480 12 38 62 4.3 0.1 (<0.06) 36
D D 360 20 54 37 36 0.2 0.78 03
B B 80 2 8 6 0.1 0.0 (<0.06) 01
E E 900 14 38 65 19 4.1 (<0.06) 0.1
E E 750 20 47 11 24 1.0 (<0.06) 14
E E 103 10 31 16 19 0.0 031 16
E E 64 15 55 8 18 0.8 0.66 13
E E 20 10 24 58 11 05 0.71 0.7
E E 72 2 7 5 17 0.0 031 11
E D 8 0.2 0.6 1 0.1 0.0 0.02 0.0
ource:
@ Pollution loads of enterprises by area
WW Flow rate Pollution Load by Area N .
- 0.0
Area Code Q BOD COD TSS T-N T-P AmmoniaN| Oil & Grease enterorise
m3/day kg/day kg/day kg/day kg/day kg/day kg/day kg/day P
A 579 72 208 156 7 5 2 1 10,
B 80 2 8 6 0 0 0 1
C 9 0 0 1 0 0 0 1
D 848 33 92 100 8 0 4 1 3
E 1,923 71 204 164 11 6 6 2 8
Total 3,439 179 513 427 26 12 12 4 23
Source: JET
@ Pollution load in drainage network
) . Flow rate (Q) pH EC Color BODs COD TSS T-N T-P N-NH4+
S. Point Name of points
(Lfs) (-) [@S/em)| Pt-Co |(kg/day)| (kg/day)| (kg/day)| (kg/day)| (kg/day)| (kg/day)
1 [!nflowof sewernetworkto 0.80 74 563 23 17 47 10 063 | 003 0.47
Phong Phu IC
S2 Before confluence with sewer 2 2.70 9.7 2,745 185 20.5 66.4 47 1.97 1.77 1.49
After influence of discharge
S [o o vina 1.35 74 615 71 75 21.9 22 1.38 0.77 0.71
Sewer networkfromarea D, before
S4 confluence with Binh Tho Channel 0.90 57 894 8 33 84 8 151 0.20 0.79
g5 | OutftowoP sever networkcfrom || g pg 78 | 104 | 7 1629 | 4805 | 105 069 | 129 241
Phuoc Long B Ward
After discharge point of
S6  |ottiuent from area E to Binh 385 7.0 443 45 133 39.2 12 4.76 0.89 1.39
57 |oporesmtence ™ o 2970 | 7.3 981 82 | 2425 | 8997 | 130 | 1992 | 684 6.83
Source: JET
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@ Estimation of pollution loads of domestic wastewater

Pollution loads generated in the Wards of Phuoc B and Binh Tho were estimated by using
the unit of equivalent population, i.e. pollution load unit as follows:

Ward Populatio Polllution Load (Kg/day)
BOD COoD TSS T-N T-P
Phuoc Long B 13,000 650 1417 1,404 117 29
Binh Tho 8,600 430 937 929 77 19
Source: JET

Taking into account that just a part of the generated pollutants flow into the sewer network
or the drainage system, it is assumed that the half of the amount of pollutants generated
flow into the sewer network or the drainage system in the areas. Thus, the pollution loads
which flow into the sewer network in Phuoc Long B Word and the Binh Tho Channel can
be estimated as follows:

Ward Polllution Load (Kg/day)
BOD COoD TSS T-N T-P
Phuoc Long B 325 709 702 59 14
Binh Tho 215 469 464 39 9
Source: JET

2) Impact of pollution loads from enterprises to the area

Overall pollution loads generated in Phuoc Long B Ward and Binh Tho Ward are summa-

rized below:
Phuoc Long B Ward Binh Tho Ward Phuoc Long B +
Enterprise ) Enterprise ) Binh Tho
Domestic Domestic -
A B C D E G Enterprise| Domestic
72 2 0 3 325 £ 0 215 179 540
BOD 107 71
432 286 719
208 I 8 | 0 I 92 709 204 | 0 469 513 1,177
COD 309 204
1,017 673 1,690
L6 | 6 | L | LY 702 i | L 464 427 1,166
TSS 264 164
966 628 1,594
! | 0 | 0 | 8 59 1 | 0 39 26 97
T-N 15 11
74 50 123
5] 0] 0] 0 14 6] 0 9 12 2
T-P 6 6
20 16 36
. 2 I 0 | 0 I 4 35 6 | 0 23 12 58
NH, 6 6
41 29 70
Source: JET
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(4) Analysis and evaluation of pollution load impacts using PSI

Analysis of pollution loads by using the PSI shows:

4]

4]
M
]

Wastewaters discharged from the enterprises located in the area “A” give large impact on
the drainage system in Phuoc Long B Ward and Binh Tho Ward.

Among the enterprises located in the area “A”, five enterprises, i.e. No. 1 to No.4 and No.7
enterprises, account for majority of the impacts in the area “A”.

Among these 5 enterprises, Phuoc Long Investment JSC (No. 1 enterprise) has the largest
impact.

Wastewaters from these 5 enterprises have remarkable characteristics, especially that of
Phuoc Long Investment JSC:

>

YV V VY V¥V

pH values do not meet the permissible range of the category B of QCVN
40:2011/BTNMT (No. 1 to No. 3:and No. 7 alkaline, No. 4 acidic)

Except No. 7 wastewater, all four wastewaters have bad smell, and all wastewaters are
colored.

Considering above, wastewaters from these 5 enterprises appeared to be contaminated
with non-organic substance(s).

Concentrations of organic substances and total phosphorous and ammonia exceed the
category B of QCVN 40:2011/BTNMT.

Wastewaters discharged from the enterprises of No. 1, 2, 3, 4 and 7 need special atten-
tion for management and control of wastewaters.

C-18



The Project for Strengthening
Capacity of Water Environmental Management
In Vietnam

C-2 Development of PSI in Ba Ria Vung Tau DONRE

(1) Objectives of PSI development

To develop a water PSI targeting serious pollution sources in Ba Ria Vung Tau Province for the
management and control of those pollution sources by BRVT DONRE

(2) Data and Information Collection Method

In order to collect the data and information required for the objectives above, a series of site
surveys were implemented by BRVT DONRE and a sub-contractor*!. Major contents of the site
survey are:

€ Implementation of the questionnaire survey and GPS survey of geographical coordi-
nates of target enterprises,

€ Implementation of the wastewater sampling and analysis on selected enterprises in-
cluded in the target enterprises mentioned above,

The site surveys were implemented by the sub-contractor, Natural Resources and Environment
Consulting (NREC), under the supervision of BRVT DONRE and JET.

The outline of processes and procedures of data/information collection is shown schematically
below.

Preparation of Questionnaire I

¥

Preparation of Survey Schedule I

¥

| Mailing-out of Questionnaire to Target Enterprises I

Notification of Date of Visit to Enterprise I

Visit of Enterprise
(Implementation of Collection of Questionnaire, Re-
view of Questionnaire, Interview, Site survey, Record of
survey results, and WW sampling if necessary)

Source: JET
Figure C-4 Outline Process of Questionnaire Survey

1) Implementation of Questionnaire Survey and GPS Survey of Geographical Coordinates of
Target Enterprises

In order to implement the questionnaire survey and the GPS survey, 100 enterprises, which
are the potential serious pollution sources in the BRVT Province, were selected as the target
enterprises by BRVT DONRE. The list of 100 target enterprises is shown in page C-25 and
C-26.. The number of enterprises by the type of industrial sector and by area is shown below.

1 The site survey was implemented in the end of November to the middle of December, 2011.
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Table C-10 Number of Entities by Area and by Industrial Sector

Classification of Industrial Sector (Decision No. 10/2007/QD-TTg) (Level 3)
‘Support activities for Supportactvies for Processing and c:fm"‘gf‘“k";:;ff;‘: Manufacture of gas; Sorttem
A e B e e Bl e e e I Il i =i [
istrict | — — 4 — — | — ™ L e e fmees | L L o
014 016 081 091 099 102 132 201 352 381 382 522 551
Vung Tau City 0 0 0 8 0 14 2 0 0 4 0 4 6 38
Ba Ria Town 0 0 0 0 0 2 1 0 0 0 0 1 0 4
Tan Thanh 7 1 4 0 1 5 0 0 0 1 4 9 0 32
Dat Do 0 0 2 0 0 3 0 1 0 0 0 0 0 6
Long Dien 1 0 0 0 0 1 0 0 2 0 0 0 2 6
Chau Duc 0 0 1 0 0 0 0 2 0 0 0 0 0 3
Xuyen Moc 4 0 0 0 0 0 0 3 0 0 0 0 4 11
Total 12 1 7 8 1 25 3 6 2 5 4 14 12 100
Source: JET
2) Implementation of Wastewater Sampling and Analysis on selected 44 enterprises
Wastewater samples were taken from selected 44 enterprises among the 100 enterprises men-
tioned above. The samples were collected twice from each enterprise. Wastewater sampling and
analysis were carried out based on the VILAS standards. The industrial sectors and administra-
tive areas of these 44 enterprises are summarized below.
Table C-11 Details of 44 Enterprises
Classification of Industrial Sector (Decision No. 10/2007/QD-TTg) (Level 3)
rt activities for rocessing an Manufacture of basic lanufacture of gas;
City/Town Animal productions ”:”g"‘:::x"‘:s o Qu::‘yd \:E dnz ‘sah;ne D?:rﬂr“‘t]:‘;‘“‘”ahj”‘ S“f;z;‘;f:.vn‘::;;w DEZZ::;Z‘% ;Eg Ma”“'t(;“rfe 5’ other mma;:;mm d::‘”‘"j"‘;i:lg g:im Waste collecion | V35 ;:;;’:aim " Supxpvna:::pz‘rl:i:;; mr “CS:;{;I;;‘“"
P mining Quarrying molluscs nitrogen compounds, through mains activities Total
/DIStrICt r— - - - ¥ - -r — - r — e A - s - - eruw"mLV - - - -r - F— - I 2 -
014 016 081 091 099 102 132 201 352 381 382 522 551
Vung Tau City 0 0 0 3 0 7 0 0 0 0 0 3 3 16
Ba Ria Town 0 0 0 0 0 0 1 0 0 0 0 1 0 2
Tan Thanh 2 1 0 0 0 4 0 0 0 0 3 2 0 12
Dat Do 0 0 0 0 0 3 0 0 0 0 0 0 0 3
Long Dien 0 0 0 0 0 0 0 0 2 0 0 0 1 3
Chau Duc 0 0 0 0 0 0 0 2 0 0 0 0 0 2
Xuyen Moc 2 0 0 0 0 0 0 2 0 0 0 0 2 6
Total 4 1 0 3 0 14 1 4 2 0 3 6 6 44
Source: JET
(3) Scheme of PSI

Based on above, the scheme of PSI is summarized in Table C-12.
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Table C-12 Scope of PSI (BRVT DONRE)

Items to be inventoried Source category Discharge source Geographical boundary

1. Enterprise information includ-
ing the compliance status of en-
vironmental requirements,

2. Wastewater —and treatment

e Twenty (100) industries
located in Ba Ria Vung | e Within Ba Ria Vung Tau

methods information e Point source . . .
: . - Tau Province outside of Province
3. ﬁr;tt?(r)gr)]nse operation  infor- Industrial Zone

4. Current issues for wastewater
treatment and operation

Inventory Use/Objectives

e To collect data and information regarding 100 potential water pollution sources for the management and control of
pollution sources by BRVT DONRE.
* To develop the wastewater pollution source map based on the data and information of 100 enterprises

Source: JET

(4) Development of PSI

Based on the data and information collected by the site survey including the analyzed
wastewater sampling data, a PSI has been developed as shown in page C-27, C-28 and C-29.
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Table C-13 List of Target Entities for Pollution Source Inventory Survey in BRVT (1/2)
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Table C-13 List of Target Entities for Pollution Source Inventory Survey in BRVT (2/2)

No Name of enterprises Industrial sector o Classification City/qun
(Level 1) L [District
Vietnamese English (Original) | Level | Level | Level | Level
71 Accomodation and Food |Resort | 55 551 5510 |Vung Tau City
72 | Accomodation and Food |Resort | 55 551 5510 |Vung Tau City
73 Accomodation and Food |Resort | 55 551 | 5510 [Long Dien
74 | Accomodation and Food |Resort [ 55 551 [ 5510 |LongDien
75 Accomodation and Food [Resort | 55 551 5510 |Xuyen Moc
76 Accomodation and Food |Resort | 58] 551 5510 |Xuyen Moc
77 Accomodation and Food |Resort | 55 551 5510 |Xuyen Moc
78 | Accomodation and Food [Resort [ 55 551 | 5510 [Xuyen Moc
79 Water Supply, Sewerage, |Hazardous waste E 38 382 3822 |Tan Thanh
80 | Water Supply, Sewerage, |Hazardous waste B 38 382 3822 |Tan Thanh
81 Water Supply, Sewerage, |Hazardous waste E 38 382 3822 |Tan Thanh
82 | Water Supply, Sewerage, |Hazardous waste E 38 382 3822 |Tan Thanh
83 Water Supply, Sewerage, |Hazardous waste E 38 381 3812 |Tan Thanh
84 | Water Supply, Sewerage, |Hazardous waste B 38 381 3812 |Vung Tau City
85 | Water Supply, Sewerage, |Hazardous waste E 38 381 3812 |Vung Tau City
86 | Water Supply, Sewerage, |Hazardous waste E 38 381 3812 |Vung Tau City
87 | Water Supply, Sewerage, |Hazardous waste E 38 381 3812 |Vung Tau City
88 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
89 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
90 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
91 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
92 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
93 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
94 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
95 | Minig and Quarrying Oil & Gas B 09 091 0910 |Vung Tau City
96 | Manufacturing Garment & © 13 132 Vung Tau City
97 | Manufacturing Garment & C 13 132 Vung Tau City
98 [ Manufacturing Garment & € 13 | 132 Ba Ria Town
99 | Electricity, Gas, Steam Gas treatment D 35 352 3520 |Long Dien
100 | Electricity, Gas, Steam Gas treatment D 35 352 3520 |Long Dien
101 [ Manufacturing Surimi C 10 102 | 1020 [Tan Thanh
Source: JET

Industrial sub-| Vietnam Standard Industrial
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Pollution Source Inventory in BRVT (3/3)
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C-3 Development of PSI in Hai Phong DONRE

(1) Objectives of PSI development

Several objectives have been set up by HPG DONRE for the use of the PSI including . Among
those, evaluation of “the compliance status of polluters with the environmental requirements in
Hai Phong Province” by using the PSI is an example.

(2) Target area

Two PSlIs have been developed during the period from the end of December 2011 to the end of
November 2012 targeting the pollution sources located in the areas shown as below:

® First year (December 12 to February 2012):  Re River basin
® Second year (August 2012 to November 2012): Da Do River basin
(3) Data and information collection method

Data and information have been collected by direct site visits of pollution sources using a ques-
tionnaire form. Wastewater samples have been also taken at the discharge points of major pollu-
tion sources.

(4) Number of target pollution sources
Following number of pollution sources were surveyed in the target areas mentioned above:

® First year: Questionnaire survey:109/109 enterprises,
Sampling and analysis of wastewaters: 35/109 enterprises

® Second year: Questionnaire survey:148/148 enterprises,
Sampling and analysis of wastewaters: 40/148 enterprises

(5) PSls developed

PSls developed are shown in the next pages.

C-30



ing

t for Strengthen.

ofjec
Capacity of Water Environmental Management

The Pr

In Vietnam

® PSI (1*" Year, Portion of the environmental-compliance-related items
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No

® PSI (2™ Year, Portion of the environmental-compliance-related items)
[

Name of Enterprise

Vietnamese English

30

31

32

33

34

35

36

37

38

48

49

50

Source: JET

Industrial 1. Enterprise information I V. INSPECTION/CHECKING
Classification 15 Environmental permits 19.0peration 2. Has the enterprise been
1) Does
1)Operat t
13. Total )Operation capacity enterprise 1. Has the 2.Has the
2y| number of | Approval/Cert WW WW g enterprise been
6. Area (m?) have Inspection or
Levell | Level2 labor ificate of |discharge [discharge . " fined for violating
(people) ) Name of main regular environment
peopl EIA/EPP/EPC | license fee products monitoring? checking environmental
regulation?
c 14 30,000 800 EPP o (1). Garment YES YES NO
G 45 300 15 (1). Car NO NO NO
c 22 20169 8 EPC (1).Plastic pipe NO NO NO
c 14 40,135 540 EPC teddy Bear YES NO NO
c 14 22,500 1,400 (1). Garment YES NO NO
c 14 400 130 (1). Garment NO NO NO
G 46 400 5 EPP Gasoline, petroleum NO NO NO
Q 86 13,107 178 No NO NO NO
B 3 a8 4 nptasticjer NO YES NO
2) Plastic has sorted
c 13 16,000 78 (1). Carpet NO NO NO
c 23 6,000 15 (1). Block brick NO NO NO
c 23 700 70 (1).sand NO NO NO
G 46 250 5 Gasoline, petroleum NO NO NO
G 46 300 3 Gasoline, petroleum NO NO NO
A 3 82,000 15 No NO NO NO
B 3 150 . B Plasticjar NO YES NO
2) conpression
E 38 180 7 plastic jar NO YES NO
c 17 27,000 60 Joss paper NO NO NO
c 24 31,088 260 EPP (1).sponge iron NO NO YES
c 16 10,000 40 (1).Wood products YES NO NO
Q 86 10,657 150 No NO YES NO
G 6 150 3 Gasoline, petroleum NO NO NO
Q 86 20118 443 No NO NO NO
c 29 35,000 246 EnStd (1). Truck YES YES NO
E 38 360 20 Plastic jar NO NO NO
E 38 200 5 Plastic jar NO YES NO
c 23 2,000 17 (1). steel sheet pile YES NO NO
c 14 29001 420 EPC (1) shirst YES YES NO
c 29 23,642 8 EPC (1). Accessories NO NO NO
G 46 50 5 Gasoline, petroleum NO NO NO
c 25 3,000 17 soldering stick NO NO NO
Accessories of
c 29 4,000 4 NO NO NO
agricultural machine
1)Plastic jar
£ 38 200 ° 2)garbage plastic after NO NO NO
E 38 400 4 Plastic jar NO NO NO
c 15 18,000 550 (1). Shoes soles NO YES NO
c 17 1500 130 (1).Joss paper YES YES NO
1). B teel
c 25 22,500 40 EPC ] () Bearing stec YES YES NO
cable; (2). welding
Q 86 57,973 230 EPC No YES YES NO
A 3 30000 6 No NO NO NO
1)Plasti
E 38 200 5 Plesticjer NO NO NO
2)garbage plastic ater
c 32 7,296 911 (1). Childrent toys YES NO YES
c 18 1,044 40 (- VATinvoice, (2) NO NO NO
books, (3). Calendar
c 15 28,000 450 EIA o (- Shoes soles; ), YES YES YES
foambacking
c 29 27412 253 Enstd o o (1), Truck YES YES NO
c 24 50,000 70 EPC (1):Fish-hook, (2) NO NO NO
Wood
c 14 50,000 500 EPC (1). Garment YES NO NO
G 6 360 4 EPC gasoline, petroleum NO NO NO
G 46 184 4 EPC gasoline, petroleum NO NO NO
c 14 957 105 EPC (1). Shirt YES YES NO
E 38 330 2 garbage plastic NO NO NO
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No

Name of Enterprise

Vietnamese English

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

80

81

82

83

84

85

86

87

88

89

90

Source: JET

Industrial 1. Enterprise information I V. INSPECTION/CHECKING
Classification 15.Environmental permits 19.0peration 2. Has the enterprise been
13. Total Doperationcapacity 1) DO€S 2. Has the
enterprise 1. Has the
6 2| number of [Approval/Cert| ww ww > enterprise been
Area (m) T . . have Inspection or
Levell | Level2 abor ificate of discharge |discharge " fined for violating
(people) Name of main regular environment ;
peopl EIA/EPP/EPC | license fee products monitoring? checking environmental
regulation?
c 22 600,000 319 EIA (1). Plastic products YES YES YES
c 15 100,000 5,000 EIA o} (1). Shoes YES YES NO
- (1).Placed plastic
c 22 25,705 200 EIA o YES YES NO
ceiling; (2). Plastic
c 16 1,000 19 furnitures NO NO NO
c 14 1,000 43 Thread NO NO NO
1) P astic jar
E 38 350 5 2) Garbage plastic NO NO NO
c 15 9455 a4 epc (Kt paper; () YES YES NO
Shoes
c 15 800 30 vamp NO NO NO
G 46 1,000 4 gasoline, petroleum NO NO NO
c 10 5030 3 (- Carder: 2) NO YES NO
Emoka
c 15 1,000 200 (1). Shoes NO YES NO
G s 1500 10 (D) Riceseed NO NO NO
(2) fertilizer
E 38 400 2 Plastic compressing NO YES NO
1) Plastic jar NO NO NO
£ 3 300 ¢ 2) Garbage plastic
c 17 27,000 200 EPC ). Garton box; 2), YES YES YES
Duplexbox
c 15 12,000 150 vamp NO NO NO
Cc 15 17,972 850 EPC sport shoes NO NO NO
c 25 175,500 2,600 EIA products NO NO NO
c 15 3,600 120 (1) shoes NO NO NO
E 38 300 8 (1).Plastic jar NO YES NO
B 3 150 3 brick ofgarbage NO NO NO
plastic
E 38 540 4 plastic jar NO NO NO
E 38 260 2 plastic compressing NO YES NO
c 32 30,000 900 EPC (1). scented candles YES YES NO
c 2 10000 2 epp (. zamit steel: (2) YES NO NO
Steel flooring
c 32 10,000 1,300 (1). Children toys YES YES NO
c 22 92,000 50 (1) Plastic pellets NO NO NO
c 25 2,500 30 iron construction NO NO NO
E 38 310 20 plastic jar NO NO NO
E 38 400 4 plastic jar NO NO NO
E 38 1,000 6 (1).Plastic jar NO YES NO
1) Plastic jar
E 38 200 4 2) Garbage plastic NO NO NO
1) Plastic jar NO VES NO
£ 2 200 © 2) Garbage plastic
c 14 49,900 460 EPP e} (1). Garment YES YES NO
(1). Truck (07 -5 NO NO VES
G 45 44,730 120 Enstd on),2). Automobile
G 6 250 4 Gasoline, petroleum NO NO NO
G 46 300 4 Gasoline, petroleum NO NO NO
E 38 600 s 1 Plastic NO YES NO
2)Plastic brick
E 38 800 10 Plastic jar NO NO NO
E 38 200 8 Plastic jar NO NO NO
E 38 100 2 Plastic after sorting NO NO NO
c 22 3200 39 EPC 1). plastic sheet YES NO NO
c 27 650 100 (1). Lamplight NO NO NO
c 15 14742 850 Enstd (1).Sport shoes YES YES NO
c 15 2,500 100 vamp NO NO NO
G 46 300 5 gasoline, petroleum NO NO NO
c 14 6,000 450 (1). Medical Clothing YES NO NO
E 38 300 5 Plastic jar NO NO NO
1) Plastic jar
E 38 210 4 2) Plastic NO YES NO
E 38 400 7 Plastic jar NO YES NO
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Name of Enterprise

Vietnamese English

Source: JET

Industrial 1. Enterprise information hiig V. INSPECTION/CHECKING
Classification 15.Environmental permits 19.0peration 2. Has the enterprise been
13. Total Doperationcapaciy 1) D€ 2.Hasthe
enterprise 1. Has the
2y [number of | Approval/Cert|  Ww ww enterprise been
6. Area (m?) i . . have Inspection or
Levell | Level2 labor ificate of  |discharge [discharge . fined for violating
(people) > Name of main regular environment
peopl EIA/EPP/EPC | license fee products monitoring? checking environmental
regulation?
E 38 500 5 VBC plastic jar NO NO NO
- @),
c 27 9831 57 EPC o YES YES NO
telecommunication
c 17 43,000 490 EPC (). books; @), YES YES NO
Portholio
c 32 5400 50 EPC o (1).Glove YES YES YES
Q 8 350 10 vaceination NO NO NO
c 14 14,400 300 EPC (1). Garment YES YES YES
G 46 270 4 Gasoline, petroleum NO NO NO
E 38 300 8 Plastic jar NO YES NO
E 38 200 5 Plastic jar NO NO NO
E 38 350 5 Plastic jar NO YES NO
E 38 150 4 Plastic after sorting NO NO NO
E 38 600 10 - Plasticjar @), NO YES NO
Compressing plastic
c 16 30000 130 EPC (1). household goods YES NO NO
Q 86 4,000 20 Medical Treatment NO NO NO
E 38 400 5 plastic crusher NO NO NO
E 38 197 5 Plasticjar NO NO NO
E 3 50 4 1 Plastic jor NO NO NO
2) Plastic after sorting
c 15 36,000 3,000 EnStd (1). Shoes YES NO NO
E 38 200 3 (1). Plastic jar NO YES NO
E 38 500 10 (1).Plastic jar NO YES NO
c 15 40,000 800 EIA (e} (1). Shoes YES YES NO
c 2 8,000 3 (- commercial YES YES NO
concrete
c 22 25,000 320 EIA o} (1). Gang tay cao su YES YES NO
c 25 54,759 120 EPC (1). dust filter NO NO NO
c 20 20,000 14 EPP o} (1). Rubber glove YES YES NO
B 38 278 6 (- Garbage plastic NO YES NO
after sorting
c 22 13,060 446 EIA (1)-PEHD pipe; (2) YES NO NO
PP-R heat pipe
E 38 150 3 nhya sau phan loai NO YES NO
E 3 400 3 1) N xay NO YES NO
2) Bao nhya
R 2 250 ) Garbage plastic after NO NO NO
sorting
E 38 400 4 Plastic jar NO NO NO
G 6 300 3 Gasoline, petroleum NO NO NO
G 46 260 10 Gasoline, petroleum NO YES NO
E 38 300 6 Plastic jar NO NO NO
E 38 600 5 Plastic brick NO YES NO
E 38 250 3 Garbage NO NO NO
c 24 400 25 (1). blister steel NO NO NO
G 46 500 10 (. Gasoline, NO NO NO
petroleum
G 5 650 13 NO NO NO
c 15 2,000 48 (1). shoes, (2). Sandal NO NO NO
G 46 2219 27 (0. Gasoline, NO NO NO
petroleum
H 49 400 13 No NO NO NO
e 3 280 4 (1) Garbage plastic NO NO NO
after sorting
E 38 a0 4 (- Garbage plastic NO NO NO
atter sorting
E 38 290 5 (1). Garbage plastic NO YES NO
after sorting
B 38 248 . (- Garbageplastic NO YES NO
after sorting
E 38 270 3 (1) Garbage plastic NO YES NO
after sorting
B 38 180 4 (- Garbage plastic NO NO NO
after sorting
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(6) Statuses of the Environmental Compliance with Environmental Requirements

By utilizing the PSIs developed above, the environmental compliance statuses with the envi-
ronmental requirements with the target pollution sources in Hai Phong DONRE have been con-
firmed as shown below:

1) Approval/Registration of EIA/EPP/EPC

1% year 2" year
No. % No. %
EIA approval 10 9.2 8 5.4
EPP approval 6 5.5 6 4.1
EPC registration 29 26.6 27 18.3
Total no. of pollution sources 109 100 148 100
Source: JET
2) Wastewater discharge fee
1> year 2" year
No. % No. %
Paid 14 12.8 11 7.4
Unpaid 41 37.6
No information 54 49.5 137 92.6
Total no. of pollution sources 109 100 148 100
Source: JET
3) Wastewater discharge permit
1™ year 2" year
No. % No. %
Acquired permit 1 0.9 2 1.4
Submitted documents 3 2.8
Not acquired 105 96.3 146 98.6
Total no. of pollution sources 109 100 148 100
Source: JET
4) Environmental monitoring
1% year 2" year
No. % No. %
Environmental monitoring 46 42.2 38 25.7
No monitoring 63 57.8 110 74.3
Total no. of pollution sources 109 100 148 100

Source: JET
5) Environmental checking and environmental inspection

1> year 2™ year
No. % No. %

Environmental checking/inspection 43 394 55 37.2

No checking/inspection 66 60.6 93 62.8
Total no. of pollution sources 109 100 148 100
Source: JET

6) Fine for violation of environmental regulations

1> year 2™ year
No. % No. %
Paid fine 4 3.7 8 5.4
No fine 99 90.8 140 94.6
No information 6 5.5
Total no. of pollution sources 109 100 148 100

Source: JET
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C-4 Development of PSI in TT-Hue DONRE

As mentioned in Part B, B-2 Developing Water PSI, (2) Collection of data/information, there are
several methods for gathering pollution source data/information in the course of developing a
PSI. The methods can be categorized into two, namely the Direct Collection and the Indirect
Collection. In the first year, TT-Hue DONRE compiled available data and information on 160
enterprises located in the whole area of province within DONRE as the Indirect Collection. As
results of compilation works, it appeared that most of information related to pollution control
activities by TT-HUE DONRE was not available, summarized and digitized. In addition, it
should be noted that only 56 of 160 enterprises are listed as primary pollution sources related to
water pollution because some enterprises had already stopped operation and the others do not
discharge much wastewater relatively. Hence in the second year, DONRE and JET implemented
a renewed PSI survey by sub-contractor to collect data from enterprises as the Direct Collection.

(1) Objectives of PSI development

Objectives of PSI development for 1% year and 2™ year are same as follows;

1) To acquire data and information for basic water pollution control activity

2) To confirm environmental registration such as EIA and wastewater discharge permit
3) To grasp status of environmental protection charge, self-monitoring by enterprises, and
4) To grasp feature of wastewater discharge condition by enterprises

(2) Target area
Whole province in TT Hue
(3) Data and information collection method

® First year: Indirect Collection (The detail methods are described in page B-4)
C/Ps tried to collect and enter into PSI by their staff to use availa-
ble data within DONRE

® Second year: Direct Collection (The detail methods are described in page B-4)
Questionnaire survey:104/104 enterprises,
Sampling and analysis of wastewaters: 40/104 enterprises
(4) Number of target pollution sources

Following number of pollution sources were surveyed in the target areas mentioned above:
® First year: 160 enterprises belonged to 100 owners

® Second year: 104 enterprises
(5) PSIs developed

PSIs developed are shown in the next pages.
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® PS] (1st Year, Indirect Collection)(1/2)
<General Information> At first, TT-HUE DONRE tried to check data and information availability within DONRE.

<Current Condition on TT-HUE DONRE (EPA), Indirect Collection>

Source: JET

total 154 123 2 2 0 0 0 5 0 9 8 9 7 6 1 19 21 5 0 0
Registration | Storage of Registration | Storage of "
9 g 9 g Wastewater Total Total Total Total Total Total Total Environment . Amount of | Amount of
N . Name EIA date EIA Epp date EPP £pC Amount of discharge paymentof | paymentof | paymentof | paymentof | paymentof | paymentof | payment of Self- al Check Inspection pollution polltion
33; e"r of target & Decision |H: hardware & Decision |H: hardware wastewater ermit 2005 2006 2007 2008 2009 2010 2011 monitoring | < © report || - (coD) | toadsfother)
(Vietnamese) | project number EIA | S: software number EPP| S: software s (VND) (VND) (VND) (VND) (VND) (VND) (VND) pol
X: exsit Checked by X: exsit Checked by
o:not exsit | TT-HUE DONRE o:not exsit | TT-HUE DONRE Wastewater discharge fee
08/Mtg
X ngay 22/5/1995 H X
0
15/Mtg "
X ngay 28/6/1995
168/QD-
TNMT-MT X
0
19/Mtg "
X ngay 03/8/1995
21/Mtg-TH H
o ngay 10/8/1995
23/Mtg-TH "
X ngay 20/9/1995
63/TD-MTg H
X ngay 6/7/1996
o
27/2002/XN-
MT
o noa J
01/2004/XN-
MT
o nod J
32/2002/XN-
MTg X
o o
33/2002/XN-
MT X
o me
06/2003/QD-
o MT9
03/2003/XN-
MTg 10348000 | 3150000 3150000 0 0 X
o noay 02/0/200°
03/2004/XN-
® MTg 5160000 3520000 3520000 0 0
T472004/XN-
MTg
o nody 12/7/2004
04/2004/XN-
MT
0 i
07/2004/XN-
MTg
[¢] 2y 17/5/2004
13/2004/XN-
MTg X x
o 12/8/2004
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® PS] (1st Year, Indirect Collection)(2/2)

<Specific Information> TT-HUE DONRE tried to make several sheets for inputting detailed information from Environment Registrations, Wastewater Permit,
Wastewater fee, Self-monitoring Report Environmental Check/Inspection, Pollution Load calculation.

Ex) Environmental Registration, EIA, EPP, EPC sheet

a) Registration of EIA/EPP/EPC

1. ity of EIA/EPP/EPC Submission (DONRE)* 1. Necessity of EIA Submission (DONRE)* 2. Necessity of *'2.1.Post EIA/EPC/EPP submission’ (DONI
1.2. Decision approving EIA/ 21 PostEIA
1.1. Basic information of target enterpirses (EIA/EPP/EPC report) EPP/ EPC report sub‘mi?s‘ion
(Approved by DONRE) 22. Lgtters or others
- after and | 2.3. Hazardous waste
Name of B“S_"_‘ess . . o certification related | (including or not)
No Owner Nam'e of Name of owner Address District Coordinate (X,Y) Tel/ Fax Year of operation | Type of enterprises | Business sector certificate Main products Number of labor | - Staff |r-| charge Date Registration Exist or not PoSLEIA
N project (No, date, no (per year) (Person) of environment number
(vietnamese) . ;
information)
0 |Example 000 projecMr. 000 000 - Hue City  |Hue City (0000,0000) 0000, 0000 1970|doint stock company [ Hotel TE;;O‘;‘”O' e 000, 300 t/year 230 Mr. 0000 271312003 23?;03/ @I Exist Letter i issued not
Cong vién 3/2 y 08/Mtg
Hue City ngay 22/5/1995
o - 03/2003/QD-MTg
KCN Chan May |Hue City gy 277302003
Phong An - . 15/Mtg
Phong Dién Phong Dien ngay 28/6/1995
Phong Dién - " 168/QD-TNMT-
Phong Pién e MT
Thuy Phuong - 19/Mtg
Huong Thuy Huong Thuy ngay 03/8/1995
Phong Thu - . 21/Mtg-TD
Phong Dién IFIZPIELn ngay 10/8/1995
Phong Chuong - . 23/Mtg-TD
Phong Dién Phong Dien ngay 20/9/1995
. . - 63/TD-MTg
Thuy An- Hué  [Hue City ngay 67771996
L?c bien - Phu Phu Loc
Loc
. 32/2002/XN-MTg
Huang Thiy ngay 18/11/2002
N 33/2002/XN-MTg
Phong ién gy 26/11/2002
- 44/2003/XN-MTg
ITSE ngay 10/7/2003
. 03/2003/XN-MTg
Phi Vang ngay 03/9/2003
3 03/2004/XN-MTg
[t ngay 23103/2004
s 14/2004/XN-MTg
Phong Dien ngdy 1217/2004
N 04/2004/XN-MTg
s gy 23103/2004
N 3 07/2004/XN-MTg
Quang Dicn ngay 17/5/2004
100 . 13/2004/XN-MTg
[HERILES ngay 18/6/2004

Source: JET
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Phanioai  |I. THONG TIN DOANH NGHIEP
TenDoanh | nganh cong " — - " - " . S : " - PR . "
nahiep “ahiep 2.Théng tin cta cht doanh nghiép 3. Theng tin dia chi doanh nghiép 6.Thong tin v& nganh nghd 7. Gidy phép kinh doanh (8. Théng tin v& lirc uong lao déng 10. Cén b6 phy tréch méi truong 12. Giy phép méi truong
11. Khoang
4. cach tir
S ;(E‘: 1) Ten ) | Nam |5. Loai hinh doanh » 1) Téng s6 . g?n';h:ug:egﬂ a |0 Diéntich 1) Co doanh Ngay nh
T{‘;"g? Cép1| cap2 | nghiep Z::m 2) Dién thoai|3)Fax :‘)z:; thoal |ee mail  [1) Bia chi doanh nghig éi\ﬁ 'fi'gh :g:‘g nghiép 1) Tén nganh gl i;s’;!ﬁ”ﬁ %Q’f(zg:”;) g;zhczy 2) Ngay cép |(a"o Sg:;g f:g'?x”ﬂ ?:;m)cang ;g:'ci 2o (m2) ::gng 2) Tén can bo aozlé" A nonen ‘;i’r“ :rﬁ?‘ép"ép moi )86 ;g"ﬁéyba" :aer: inéng
nghiép 9 (ahnginang) c6 nhat (m) ? ::;YC
thai dat
543.56736/0903059355 [Dién Huong 1995|Cong ty cd phan__[ché bién da xay 321 16/1/2012 284 77 &n Thj Thd0935987045 hanhts 3000|Quyét dinh phé duyét [190/0p] 2009/03/11]
0903059355 [Bi&n Mon Cong ty cd phan _[san 321] 16/1/2012 284| 77 Nguyén Thi Thd0935987045 hanhis. 3000|Quyét dinh phé duyét 2012/04/03]
0903059355 [Dién Hoa Congty cd phan _[san 321 16/1/2012 284 77 Nguyén Thi Thd0935987045 hanhis 3000|Quyét dinh phé duyét 14/9/2007
[Thén 11 - Dién Hoa Cong ty cd phan_|cat 321 16| 1 600{Quydt dinh phé duyét_|169/QD _2009/12/10
914125539 Trung Déng Tay - Doanh nghigp tu nt|cat 321 # 1 500|Quyét dinh phé duyét b{42/QD-T|16/3/2010
0903585201 [Dién Mon 2007|Ho ca th car 321 17 2 200{Quyét dinh phé duyét_|10/QD-T_2007/05/04
[Dién Hrong 2008|Ho cé th cat 321 12| 500|Quyét dinh phé duyét [46/QD/T| 2008/03/04]
Tan Hoi 2007|Ho ca th cat 321 12| | o 600{Quy&t dinh phé duyét_|199/QD _2010/11/23
2000]Ho ca th cat 321 15 3,000,000 50000[Khong 500|Quy8t dinh phé duyét_[119/aD-| _2009/08/04|
cat 321 17} 2| 15| Khong 500]Quyét dinh phé duyét |172/Qp-|
cat 321 9| ﬂ | [kheng 500 Quyét dinh phé duyét |173/0D-]
982999910 Trung Déng Déng - cat 321 5| 1] 1000{Quyét dinh phé duyét [41/0B/T]
23 Béo Quéc - cat 321] 20| 2 200]Quyét dinh phé duyét [128/0p]
Trung Dong Tay - Doanh nghiép tw nifcat 321] 6| 1] 700|Quyét dinh phé duyét
Thon Trung Déng Khac cat 321 17] 2| 1000{Quy&t dinh phé duyet
Trung Déng Tay - cat 321 14] 1000{Quyét dinh phé duygt
01686768278 Trung Déng Tay - Ho ca thé cat 321 16| 1 15| 3,000,000 12000|Khong 1000|Quyét dinh phé duyét
Vinh An, Phi Vang Ho ca thé ca 321 @1 2| 18 Khong 1000{Quyét dinh phé duyet
543523695| 543.52793 Tp Hu Doanh nghiép Nha [bién, kinh doanh 2005/11/28 70] 13 571 3,500,000] 63677|C6__|Lé Van Higp 300{Quydt dinh phé duyét b
Tp Hu: [Doanh nghiép nha {bién, kinh doanh 2005/11/28)| 240| 23] 217 3,500,000 1,090,000 |C6 Phan Bang 500 [Quyét dinh phé duyét
Tp Hu Doanh nghiép nha {bién, kinh doanh, 2005/11/28] 149 21 124 877,000 |C6 LéHa 500 [Quyét dinh phé duyét [54/Qp-T]
Tp Hu Doanh nghiép Nha bién, kinh doanh 2005/11/28] 4] 5 3500000 59,242 [Co__|Nguydn Hiru TH|0986.871.104, 1,000
543.523605| 54352793 Tp Hué IDoanh nghigp Nha |bién, kinh doanh 2005/11/28 137 11 126| 3500000 80,000 |co Luu Hai Son 1,000 |Quyét dinh phé duyét bi41/QD-T]
Tp Hué Cong ty o phan_|san, Dich wu 10 1lce 2004/08/01 520] 30 250 3,000,000] C6___|Nguyén Thi B [T 100[Quydt dinh ph duyét |04/2000]
543.981999| 543.98156 cung 2012|Cong ty cb phan_|néng lam thity 4@ 46102c6 2011/10/24 5000]Co__|Cao Thi My Dung 20|Gidy ching nhén dang
0916.761.266 hu Vang, TT Hué 2005|Cong ty cd phan _|Ché bién thiy  |DL225 co 2011/06/07] 80| 2,000,000] 2044|Co Nguyén Ngoc J098661924q gocaua. 30|Quyét dinh phé duyét_[74/ap-1]
Xa Huong Toan Ho gia dinh ca thé [San xuét ban |£hf)r\g 2| 2,000,000 300|Khong o|[Chua cé gidy phép
054 3551787{054 3551787 Phong An, Phong 2004|Céng ty TNHH bt san Co 2011/02/09)] 40000|Co 50|Quyét dinh phé duyét [165/0D-] 2004/02/12)
0914.190.487 Huong So, |cong ty cé phan _[tap trung |cs 2011/01/25| 2,000,000 80000|Khéng 10[Chwa co gidy phép
0914.190.487 170 Nguyén Lo 2005[Cong ty cé phan _|tap trung 162) 322]Co 2011/01/25) 14] 2,000,000 Khong 100|Chura co gidy phép
54.385017]0913425530 43 Nguyén Sinh | 1990|Cang ty 100% vén {doanh va xuét 1103] 1104]C6 2011/11/23 48] 7,200,000 13|c6 |Nguyén Quéc Hos1za26419nh@hyl 2 |Quyét dinh phé duyét_[97/p-1]_2000/03/12]
54.385017|0913425530 CN Ph Bai | 2008|Cang ty 100% vén {doanh, xudt 1103} 1104|c6 2011/11/23) 7,200,000 117 |C6 |Vinh Khuong a74@4 2,000 |Quyét dinh phé duyét 2009/12/31]
54.382178) 4/114 L& Ngo Cat - Cong ty 1 [doanh, xudt khu| co 2008/07/02| 3,000,000 9,900 |C6 [ Tran Quéc Thi ang@h) 300 |Quyét dinh phé duyét 2009/12/25|
543.55166/0905393626 Km25 - Phong An - Cong ty cé phan _[khoéng va nugc co 1998/11/04| 2,000,000 6000|C6 H6 Hoang 200{Quyét dinh phé duyét 2003/03/24]
3864338 122 Duong Thigu Cong ty cé phan _[xuét phém soi, 1311] 6810/C6 2012/05/21] 40| 3,800,000] 144,409 [co Nguyén Thi V0543864393 uynh@ | 100 |Quyét dinh phé duyét |164/MTg| 1996/11/17]
54.386365(0914126072 L6 AL, KCN Phu Bai 2003]Cong ty o6 phén _|Ché bién g& co 158 2510000 400006 [Nauyén B huwoco | 2,000 [Quyétdinh phé duyeét
thn Phtl Gia, Loc | 2003|Cly Lién Doanh _|dam g& co 2003/03/04] 70| 3,500,000 54,000 |c6 Nguyén Trung [epp108 50 |Quyét dinh phé duyét
0912127473 Thuy Phuong 1997|Cong ty TNHH __|doanh gidy co 2011/09/12| | 1,500,000 5720|C6 Nguyén Ngoc /54212835 Giy ching nhan [32MT
543.854179) 0914313225 Ap 5, T6 12, phudng 2003|Cong ty TNHH __|san xult gidy 1701] co 2011/04/13] 28 3,000,000 1400[C6 Duong Trong Long | 1000|Gidy ching nhan
543.865916| Théng Cu Chénh 2, [Doanh nghiép tw nifvang ma co 2003/04/16| co Lé Van Anh__[0914.480.666 200|Giély chirng nhan 24/UBNI27/11/2008
543.777272| 543.77728]0932461585 16 Dao Duy Tir - Tp Congty TNHH __[sinhvakhan _ |16,17,47 co 2010/01/15| 35 Khong 500|Gidy chtng nhan [70/uBNI 2009/08/09)]
0913.425490 57 Ba Triu, TP Hué Cong ty cd phan _[In &n co 2009/04/24] 134] 2,400,000 1240.5]C6 Nguyén Thang [01689916734 0[Quy8t dinh phé duyét |08/QD-T16/3/2007 [06/0D-1]
0913468425 ongsé3-LoK3 2007|Céng ty cb phan _|Bao bi Carton [ 2011/04/04] 80| 4| | 3,000,000 4,000 |Co L& Nguyén Tu4|0914002256 antong 2,000 |Quyét dinh phé duyét
543.863637| 543.85225 Lo A2, KCN Ph Bai 1999|Cong ty TNHH__|céc loai co 1999/04/01 80] 6 60] 7000[c6 Nguyén Hiru D{0914.202 47 wenar 500{Quyét dinh phe duyét _|242/0D{ 2009/10/12
22 Nguyén Thi Minh Cong ty cb phan_[thuc vat 4,669) 2012|Co 2012/07/05) 74 51 25] 13500{C6___|Tran Ba Long |0543,935361 700]QuyZt dinh phé duyét 128208 _1996/04/07]
0914.066.021 4 [dugc pham _| [khong 568|Khong 100|Quyét dinh phé duyét |s38/Cv-] 2007/05/09) 36/KT-M
01688157999 [ihanh_cpes_{Xa Hrong Hoa - Nam 2005|Céng ty cé phan _|bién ma, gé cao | co 2,500,000 25000[c6 H6 Xuan Hai 168255930 700|Quyét dinh phé duyét |03/ap-M20/7/2005
[Phong Bién. TT Hug 2007|Cong ty cd phan _[ting KCN 6810] co 3,500,000 Khong t dinh phé duyét b]116/QD- _ 2009/08/07]
54375101 Vicosilica@|Phong Binh, Phong 2008|Cdng ty ¢ ph bién cat 810) Co 3,000,000 54000|C6 Lé Van Ba t dinh phé duyét bj24/QQD|{19/9/2007
54.627001]0989192197 _|duynn@hdgHurong Van, Huong phan phdi dign co 4000000 457534]C6 V6 NHu Thu t dinh phé duyét b] 1758/Q820/7/2005
543826280|0913425555 Thuy Xuan a {X& Iy nuoc cép co 5,760,000 46,449 |C6 [Tran Thi Minh t dinh phé duyét bl 65 2008/05/14]
54.3848242| 54384808 TT Lang C& a {X0 Iy nuoc théi Khong & béo céo Danh gid tac_[58/QD-T]  2008/04/11]
54.3848242| 54.384808] |46 Tran Phu, Hué Chén I4p réc thail co 100 |béo céo Danh gié tac
543,864,200 3,864,200 [Thiy Phuong Chén Ip rac thail Khéng 300 |béo céo Danh gidtac |
543,854,421| 3,854,421(0913458171 Thiy Phuong at co I 144] 30] 75| 2,500 | Quyét dinh phé duyét b{16/QD-T| 2007/06/12|
543.961357| 543.96136/0913425767 KCN Phu Bai X ly nuee thai 6810) 3700[Co 700{Quyét dinh phé duyét béo céo Dénh gid téc dong M trudng
543.524663 543.57166| 2 Trin Hung Dao. Tp |Quan Iy cho co o|Quyét dinh phé duyet b]01/QD-N_2004/05/04] [1831a0
\Vwong, Tp Hué Kinh doanh co 0]Quyét dinh phé duyét bao céo Danh gid tac dong Mbi truong
543.572| 06 Tran Hung Dao Cong ty TNHH___|Kinh doanh 4719 co 000, H Thy Tién 0127687863 saigonc 0[Gidy chiing nhan dang [2325/UB[15/09
543.93656) bupind] 105A Hung Vurong, Cong ty TNHH__|vu luru tra ﬂ co 2,900,000 Khong 150]Quyét dinh phé duydt b]13/0D-T]_2007/03/05)
09 Ngb Quyén 2007]Cong ty TNHH __|Dich vy luu triy | co 2,400,000 co Nguyén Hru Loc | 10]Quyét dinh phé duyét béo céo Danh gid tc dong Mbi trudng
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. THONG TIN VE NWO'C THAI VA PHUONG PHAP XU LY NU'OC THAI
13. Nguyen vat ligu va héa cht cho san xuét 14. Nang luong / Nhién lieu cho san xuét 16. Cong suét hoat dong: 1.NUGC CAP 3. HE THONG THOAT NUGIC VA XU LY NUOC THA
{Thana tin kh it by 15. TIEU THU NUGC
Qui/‘ 1.1 Ngudn nuéc st dung 1.2 Myc dich st dung Né(’)c
N trint San 2)S6  [3)S6 7) Téng [8) Danh sach cac giéng hoac may bom khai 2) ' 1) e
IZUyen Cong |Pon|Luong| . Tennhién |\ dich sir E‘}/;m 197 |am j:g‘ St [Thiét Thye [Tén [Pon(lvon |San  Nam |u)qng I\y)gng :y)::; 5) Gidy \angg 1h)éc nuoc ngam (xgnu (gépthéng :n nao phi L)ugmg Hang ngay [T7ung binh i,l SSGDO e N)Quén f;Dr:"g ugng mrgc théi
T (Laticu & | 162 chét |doan st [vi |tiéu inéng ke TT |liéu/nang dung inh iou thul théng ké T Ké/Thy @ [san [V |o luong [théng[1) Loai  |giéng giéng khai thac |PhEP ) s6 nuéc sir |hop) _ 1) i 2) 3) i i o nuse |(mamgay) hang ngay HOAT nwéc _
e dung  [tinh [thy lrong ! trong c té pham [tinh [thiét |thuc té ke [ngudn  |hoac hosc s [knaithac | "o [dung Bu [Pu [, [Con[Ché|Nuoc |Nuoc [Nusc |4) Khac 1) Muc dich st dung  |tieu : (m3ingay) . thai a) Thiét [b) c)
héa chat doanh h " " 3 thuc té "~ v |gidy phép Toa(Toa| ' |°° Do ol ot 3 (NGAY:..ooo | o < [NUOC THAI M i 5
it ké nuse Imay may | (Cokhon (e [sTriren|ao [ao 279|0"9sau[9 | 90 [may  |mua  |ngém | (tir ......dén phat 6 |Hang |Trung
bom bom ) 9) may + x [y || |m) [pudtjkhai theo ) sinht |(M3/mgangay  |binh
dina 4 |dana sie st kinh |kinh it b a0 ) (m3/naa |naa
1|Tom gibng |Clorin, Vir{Pua vao tan | 1014] 2011 Dinh ke| _1[Thiét ké| 1382] 1014] 2011|Khac Khong Sir dung Qué trinh sén xudt 1900 Dinh kem | Qua trinh sén xué
1|Tom gibng [Clorin, Vir{Dua vao [tan | 1014] 2011 Dinh ke| _1[Thiét kd] 1382] 1014] 2011[Khac Khong Stz dung Qué trinh sén xudt 1900 Dinh kem |Qua trinh san xué
1|Tém giéng |Clorin, Vit{Bua véo jtan | 1014 2011 [Dinh ke{ _1[Thiét k| 1382|1014 2011fKhac Co St dungQua trinh san xuét 1900 [Dinh kem |Qué trinh san xuét
1|suporine _|Clorin, thudiet tap afkg 31] 2012 1|Daunhot |van hanh mayfithd 240 2012 Giéng (nuf 4 4 90[Khong 51| san xuat|Nudr bi{Qué trinh sén xudt 51g] 500[450-500 Qua trinf]
N3 tom thé chan tréng trén cat Khac 1| 1 *Knang 4' diing @& [sinh hoat &n udng cho con ngui Nuérc thai sinh hoat
1suporine _|Clorin, thudiet tap afkg 3| 2012] 1[Daunhst [van hanh méy}M 150] 2012 Khac 2| 2 60[Khong | [sén xuét nuoi tom|Qua trinh san xuat Qua trin
Khac 2| 2 30[Khong o] Qua trinh san xudt
| Khac 2| 2 60[Khong 250] Qua trinh san xuat
suporine _|Clorin, thufdiet tap ajkg 3| 2012[ 1|DAunh6t |van hanh mayfivthd  150] 2012 Khac 4 4 90[Khong 350] Qua trinh san xudt
suporine _|Clorin, thufdiet tap afkg 3| 2012 Khac 4 4 120[Khong 200] Qua trinh san xuét
Khac 2| 2] 30|Khong 60] Qua trinh san xudt
Khac Khong Qua trinh san xuét
1|Suporine _|Clorine, THDigt tao alkg 3| 1|Daunhot _|Van hanh mayliitthd  750] 2012 Khac g 8| ZAE}Khﬁng 1140| San xua{Nudi tonQua trinh san xuat Qua trin
1[Thirc an tom, Tom gié|Tha tom {kg | 60000[2009-201 1[Daunhot [Maysuckni [itthd  10[2009-2012 no o 2009]Khac 1 1|knong 1| 1]Giéng bom tayl 49| so| sfo,001 Nudc si{Nude bilQua trinh san xudt Dinh kem Qua trin
1]lodine X Iy nuoc cépchoad  2012] 1[DAunhot  [Van hanh mayjlivthd 400 2017 Thyo t§ [Tom t]Tan] 1 2009{Giéng (nu] o] 6 12_0F<nﬁng 600] INuGi tom{Nudi tonQua trinh san xuat Dinh kem Qua trin
Khac Khong Qua trinh san xuét
1[suporine _|Clorin, thu{diét tap afkg 3| 2012] 1[pdunhot [van hanh may|ivtnd 2012} Giéng (nu] 1 1 30[Khong 150] INuGi tom{Nudi tonQua trinh san xudt 200] 1@_0’1_50 Qua trin
1lciorine |Bkc  [pautien kg | 2500[ 2011] 1]po Chay may phdllitthd 2011] Khac 3| 3| 5000[Kkhong E‘ Nudrc bi{Qua trinh san xuét Qua trin
1)Jpo |Séy quang 2012 1| Thiét ké] Zincon|Tén | soo| 500] 2012|Nudic may Khang 3ﬂ Dung trong sinh hoat va san xuét |Nuéc sinh hoat 3330 Qua trinh san xuat
Do [van tai 2012) Thiét ké| [ Quang/tén/t] so0z| 4380] 2012[Giéng (nu] 15| 195[co 823/0D-UBND ngay 11/5/2012 Duing tr{Dung trong s x{Qua trinh san xuét 195] Quatrin] 2750
Do May Gi 2012) Thiét ké] Quandi 00| 910] 2012|Giéng (nu] 13 180) 697/QD-UBND ngay 23/4/2012 Diing tr{Ding trong san x(Qua trinh san xuat 180] Qué trinh san xuél
1/DO Xe Ui 2012  Thiét ké| [Quang Tén/|_seo|  560| 2012[Nuéc mua Khéng Ding d_jpung dé an ubng |Qua trinh san xuét
1/Do 2012]  Thiét ké| |Xi titan]tan/th] _soof 2012|Giéng (nudc ngdm) Khéng Duing tr{Duing trong sinh hNwérc sinh hoat |
1{Javen Clorin, Ox|Vé sinh d{kg 2000] Nguyén| _ 1{Thiét ké| [ Thiy sltén/n| 1000f 2012|Nuéc mua Khéng 230| | [ Qua trinh san xuét 300 230|200 - 250 [Dinh kém |Qua trinh san xuét 150
1|Clorine Ve sinh_|kg/n _5| Tom ng| _1[Thiét ké) Tom stan/n By |25 Nuc may Khong 150) Phuc v{Phu wkhong |Khong |Qu trinh sén xuét 150) |Qua trinh san xué __ 135/120-150
1]Chiorine [Nuéc Javdhir trundkg 160 2011] Nguyen| _1[Thiét k¢ [Tom t]Tén | o] _400] 2011[Nugc may Khong 30] [St dung nurorc may tir nha may nfQué trinh san xuét 50] Quatin] __ 50)
[Thyc tg Bin_[taing[12 Nudc ma Khong Lam bun, sinh hoat __| [Qua trinh san xuét [Qua trinh san xué 3335
|Sén twoi, Than da, Khi sinh hoc [Tinh b{ Tén/] 1s000| 13000] Khang 840) I | Qué trinh san xuét 840) |Qué trinh san xual___840]
1[Thiét k [Tréw blcon [ s1000] 18000] 3] 3 30[Khong 20] Nudc may Nu6c ngdm __[Qué trinh sén xudt 50] Qua trin
1[Thiét k [Tréw blcon [ s1000 18000] 3] 3 30[Khong 20] Nu6c ma) Nu6c ngdm __[Qué trinh sén xudt 50] Qua trin
Malt Nau  [Tan [ asso] 201[ 1[po Chay méy phdllivthd 2855 2011[Binh kem cH{Thiét k: Bia ca{H _[7o0000) 2011[Nudc mé Khong I [Qua trinh san xuét 1400] Dinh kem Qua trin
Malt, Gao_[NaOH, Ch|Néu bia, [Tén [10.500] 2011] [Thiét k Bia caftrieu| 1s0) 142|2_011 Nudc mé Khong 4500] NAu bia va sinh hoat [Qua trinh san xuét 4500] Dinh kem Qua trin
Do [étiohoi iithg 4000] [Thiét k Shochflit__[2s0000[ 250,000] 2012[Nuore mua 50|Khong 50 xult va vé sinh Qua trinh san xuét Dinh kem Qua trin
1|Nudr khoang san xuét {kg | 3E+06] 2012 | NuGc may Khong hﬁac sinh hoat va sic riva chai_|Qué trinh sén xudt
Bong, X0, Soi |San xuét |kg/th| 67038]  2012] | @ 501 >Soi - > Dat kim -> vai mdc - > Tay -> nhulkhac | Khong | [ | St dundQué trinh san xuat Qué trint
Keo ghép dDau mau kg Fo iwthd 3 [Thiét ké[ [mai 10000] 5000[Tirng|Nuoc may Khong |Sinh hoat va san xuat N6 sinh hoat Dinh kem Nuoc the
[ 1[Daunhot [Van hanh mayiivthg 11000]  2011] [Thiét ké| Dam diénh| so| 70| 2011|Nu6c may. co 2| |Cty dandQua trinh san xuét 60 Khong co |Qua trinh san xuél 20|
|_1|Gidy bia két @y thanhkg/n; [ Thue té\ Gidy bikg snmﬁl | Giéng (nuéc ngam) 1 10[Khéng 10| Chua gStr dun Qua trinh san xuét 10| mj§ 10 [Dinh kém Quéa mnr{ 2| 1-2
|_1|Gidy phé ligPham mayNghién, Ftan/t 2012| san xuét kWh{ 45000) 2012 & (Ngf 4 ot gid 4y - méy xeo) - 2| 2| 5|Khéng é Dung cl Qua trinh san xuét 5| Quéa mnr{mén hoan lai 0,1-0,2
1 kglth m3__ 80| [Thyc t | 3 1 10|Khong 20] [sinh hoat Qua trinh san xuat 15- 20 Dinh kem |Qua trinh san xué 3-4
1 /| 2012] [Thiét ke 340 2011]Giéng (nu] 1 1 2|Knong o 1fciéngton  [wex| [-10 [ [Dung a8 sinh hoalNuéc sinh hoat 2 Nudrc th 1
|_1|Gidy, myc,|Déu héa, qDung dé Jtan/t 2012] san xudt kWh{ 20000]  2012f 1| Thue t 2012[Nudc may Khng Duing dé xuét phim, hign ban, rira |Qué trinh san xuat 8| 6.5(6-7 [Dinh kem Qué trin 4| 12(1-15
[ |cidy cuon /| kwhi 12000 Thiét ke 2011|Nude mua Khong Séin xuét va sinh hoat _| Qua trinh san xuét Qua trin 6 87-8
1|Nhya thongDung moi, Hoa chét [tan_|200; 200; 1000 kwhi 11000] 1[Thiét ke 3000] 2012} Khong san xudt & sinh hoat | Qua trinh san xuét 15] Qua trin 7 5én 7
1|TopSol AL00 40] 2011 Sanxust _ |kwh| 2500  2011[Nguyen| 1[Thiétk CarbalTan | 0| 14 2011} 1 1 2|Knong 2| afxuongsanxudt | 60| 50 [ [Muc dich str dundQua trinh san xuat 2 12 Qua trin o] 1512
T ngay 02/8/2011 Khong ol '> cho phong thi nghiém va|Qué trinh sén xudt + 7 |Qua trinh san xué 6]5-7
1)Mu cao su {Acid acitic|Nguyén lifkg | 6E+05| 2011 1|DO Ché bién lifthg 2750 20111 Muai _1|Thiét ké| Caosykg | 1500 Khong NuGc sinh hoat
0| 0| o|Khong | Mua nudNusc sinh hoat 05[0.4-05 Quatrinf 4250 [
| 1|oo |4y + Xe co gliivtnd 12000 2012[Dinh ke| _1[Thiét ke Catkh|Tan | 1es|  90] 2011{Giéng (nu] 2| 2 4[Knong 4 6| 0.2[Gian doan Nudc pHb\Nuwoe Bau Bang phuc vu tuyd] 300) 100[100 Dinh kem Quatrin{  300[  300[300
1|Nuoc mat ma3/n| 7E+06 Nuocd  1[Thiét k [pién nfTried 205 Khac 6.68/Co 1033/GP-BTNMT ngay 03/6/2009 [Myc dich khac |Qua trinh san xué
PAC Soda, Poh|Tao bonglkg | 1E+05]  2011]  [pien kWh[31400 [  1-12|Pinh kem [ Thiét ke NUGC |3 | s 0.002.100] 2011[Khac g es,@tcc [Pang tién|  65000] CAp nuorc sach dén khach hanh §/Qua trinh san xudt 82500] 65,000(65.000 Khong co Quatin] 2310 20002000
INuoc thai ->{Thiét ki Nuoe [m3/m_s200 2012Nu6c mé 1] 1] Khong 1] 80 39 0 [ [Rtra xe. sinh hoa{Qua trinh san xuat Khong co Nuoc th  4200)
| [Thuc t Racsi[Tan | 15 2012|Nu6c méy Khong [ | INu6c sinh hoat Nuoc théi sinh hoat
|Ché pham vi sinh EM |Xir Iy rac | lit/th: 15| 2011 DO San tirdc _|livthq 1000 2011|Tiép nhan ré| Thuc té Rac si|tin 140) 2011|Nudc may Khong 20| Rira xe, sinh hoat Qua trinh san xuat 20| 20| Khong co Qua trint 209
Réc thai sinh hoat _[Xirly__[tan/n] 50000 2011] _|D&unhot itthg 17 | 2011[Réc thai sinf| Thuc t Rac thtanin|__200] NuGc mua Khong ﬂ I | [Qua trinh san xuat 30] 21.420-30 [Binh kem
a|Hel Phén, ChidHoa - Ly, [kging 18600] 2011 1[Thiét ké| N6 [m3in_aooo|  2000] 2010[Nuere ma] 0| 9| Khong [ Vé sinh, pha hoa chét, tuoi cay, s{Qua trinh san xuét s[5 2000 2200[2000
agay 9/11/2010 Giéng (nu] 1] 1] 45[Khong 50 _1lwcF 34| 60| 6 [ThufCung cép cho St dungNudrc sqQua trinh sén xudt 20 45|20
Nuéc mua Khong [ | Qua trinh san xudt
1|oo Méy phat dien [iivthd  100] 2012 Nuc may Khong Dung trong sinh hoat [Nu6c sinh hoat 79] 40[40 Nudr th 70) 40[40
1|oo [Van hanh I hditthg 11000[ 2012 Nuc may Khong Diing cho sinh hoat héing ngay va [Nu6rc sinh hoat 120[70-120 Nuocth]  150] 75[70-80
1|ciatia 1]oo (Chay may phdllivthd _100] Giat 3, chii rira téng hop; Chay may phat dién du phon Giéng (nu] 1 1 10[khong 60] st dunftuei ca [ [Nuoc sinh hoat &j [Binh kem Nuorc th 80) 50)

Source: JET
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PSI (2nd Year, Direct Collection) (3/3)

II. THONG TIN HOAT BONG CUA DOANH NGHIEP (QUAN TRAC DINH HIV. KET QUA THANH TRA/KIEM TRA
1) 1) 11)1- (1- 2)
Doanh 3) Ngay Doanh |1) Ly do [2)Téng Doanh
3.3 VAN HANH HE THONG XU’ LY NUO'C THAI 34 nghiép (2) Tan |nop bao 5) Vi long ligt ké toan bo cac thong [N9MiéP [doanh  [s61an  [1-3) 1-4) Két 1'5‘1);“’ nghiép (2-1) s 2.2) Noi [2:3) Cor 2-6) 2-7)
3 31) 33) Cong sudt|34) Luong T)Kdu [2Chi ]3) 2)N&u Co,vui_|5) B) Néu o, |7) SECM g:;/b‘a sut  fcdo  [4)Bon |6 duoc quan tréc & mdi finh v :am nghicp :oig' Noay  |qua em dﬁ;"vi Uyt (g quanra Phat bd (Thoi
Nuoe  |cong 3-2) H [thyc té ciahe  [nuoc thic t xa 28 van  [phivan [Doanh [iengchobiét  [Doanh [Doanh [13ngsé [Doanh [HAN  |ogaumn [Che [ [MiheS oo, |Caoe (TSP (thanh fthath gy PR 1T quyét  fquyét  [2-4) Ly ol2-5) TieqSUn9  [Pen
thai tir  |suAt théng  |théna xiv IV nirere |thai san khi diroc [3-5) Két [Ngudn  |hanh hé |hanh hé [nghigp [thana tin lianha [nghiép |nahisn |phi phai [nohién |cHE oguanftrac - trac - hién lay tien 00 |tralkiém |tra/kiém | T o TVIPRAM Jphat g Gink xir khac - |khac
wa  [Tung [o) o Thet [xely ) b) Lon Ja)Hang |D)  |auaxtr [iép  |ihéng [théng  |co cir ¢ |cua  [Néuco | deng |Néuco, wsc (g Jdinh K- mau (/@ [nann [thanh fragan ftragan | (P& fmoi o (pn L phuc  Iphuc
R et X L b h N ! 1ong  |théng  cdclr b)s6 [cua 9 |50 |TRONG |ginh ky | m) gan day 5 5 |[Chat [hosc |ira tra/kiém |day nhét|day nhat 7 lluatbao [phat | P héau qua [hau qua
wioh  [pnh |Hang  [kébsi |nuec [Trung [nhdt  [ngay  [Trung iy mhanXé vty |xily  [canbd |g)Ten [pTiDi [ongba [19n9S6 | wong [wikong |van ot it UG initnai [CN2 fhai  |iém tra|noge  |tra wavien | e
san ngay ngay (nha thai binh (m3/nga|(m3/nga|binh thai nwoc  |nwec  |lam dong cothé  [phiphdi | vong 5 |cung HANH (CO/Kho nha thai thai ran nguy ha |boi Co oac ron e
witca |(m3/naalion |théu) naa ) ) naa thai |thai ide cha |dona n3m |cAp b |ua vre ? kiém tra |trong 9
X0 Iy sinh hoc khac 1300 |chuaco Gian doan Khong Khong _|Phai tra|9.4E+07|Khong |ngan |Khong o Kiém tra| Thanh tr: 9 2012006/06|Khong vilPhong C[No o
X Iy sinh hoc khéc 1300 |chuaco Gian doan Khéng Khong _|Phai tra|9.4E+07[Khong |ngan [Khong o Kiém tra|Thanh (rj 9 2012106/06|Khong vi|Phong C[No 0|
X0 Iy sinh hoc khac 1300 |chuaco Gidn doan Khong Khong _|Phai tra|9.4E+07|Khong [ngan [Khong 0| Kiém tra| Thanh ] 9| 2012106/06|Khong vi[Phong C[No 0|
co 500-600 500] X Iy sin|500-600 500] 500 Pat QC\{Xa ra ao, Gidn doan Khong Khong |Khong phii tra_[Khong |kién  [Khong o Chua |- No 0|
co | I4ng dong qua a0} Gidn doan Khong NA Khong Khong 0| Kiém tra|Theo ké 2| 2011/08/23|On dinh [Chi cuc {No 0|
co X ly sin500-600 300]  280]250-280 [Pat QCV|Xa ra ao|Gidn doan Khong |Khong phai tra_[Khong |kién [Khong o Chua |- No o
Khéng Khéng Khéng | Phai tra phi Khéng Khéng 0] Chua No 0|
Khong Khong NA Khong Khong o Chua No 0|
Khéng Khéng NA Khéng Khéng 0] Chua |- No 0|
Khong Khong NA Khong Khong 0| Chua No 0|
NA NA Khéng Khéng 0] Chua No 0]
NA NA Khong Khong 0) Chua No 0)
co 900-100 X@r Iy sin[900-1100  1100] 1000[900-1100Pat QCV|Xa ra ao/Gidn doan Khong Khong |Khong phii tra_[Khong |kién [Khong o Chua No o
co 100 150| X ly sﬁleo - 110 150] 50 - 70 Gian doan NA Khong Khong o Chua |- No 0|
co 500 X0 1y sin[500 Nudrc thiXa ra ao] Gian doan Khong Khong |NA Khong |kién |khong 0| Chua No 0|
NA NA Khong Khéng 0) Chua No 0)
co 150 X Iy sin[150 150/Pat QCNV Xa ra ao, Gian doan Khong Khong |Khong phai tra_|Khong [kién [Khang 0| Chua |- No o
Cco 2500 3500 Phan hiy2500 3500/ 2500[3500 Lién tyc| NA Khéng [ of Doanh nghiép tw quan tréc, kiém tra cac thong|Kiém tra| Theo ké 1 1905107102 No of
Léng dong NA NA NA co 2| 2012006/30| Tram quan tréc & phan tich MT TT Hué Thanh Iroheo ké 12| 2012003113 Chi cuc §No 0|
NA NA 2309/QD-UBND n|C6 2| 2012106130| Tram quan tréc va phén tich moi trrong TT HY Thanh trd Thanh trg 2{ 201206728 CA huyé{No 0|
NA NA NA co 2| 2012006/30| Tram Quan tréc va phan tich mai truworng tinh T Thanh trdTheo ké 5| 201200314 Chi cyc §No 0|
NA NA NA co 2| 2012006/30| Tram Quan tréic va phan tich mai truwdrng tinh T| Thanh trdTheo ké 12| 2012003115| Chi cuc §No o
NA NA NA Cco 2| zmz/nmolTram quan tréc va phan tich méi treong Thanh tr{Theo ké 6] 2012103113 Chi cuc §No of
co 300 X ly sinh hoc khac 150 |Pattiéu dXa théng| Lién tuc Khong Khong _|Phai tra phi [Dang lanjngan_[co 2| 2012007101 S KH&{Pinh ken]Dinh ken]Dinh kem Thanh tr{ Theo ké 4| 201205120) So TN&fYes  [20/0D-X{Xw phat {Chanh T[VPHC [##sste|Khong [31/12/20.
X Iy sinh hoc khé Gian doan co NA NA co 1 Cty CP Toan Thinh Phat Kiém tra| Theo ké 4| 2012007131 No o
Co 50 42| Trung ho{30 42| 30[23-28 |Pat Xa thang| Lién tuc co Buii Van {9.8E+08[Khong | Phai tra phi Khong |ngan  |Cé 2|25/6/2012| Trung tam U'ng dung Tién bd KH&CN TT Hué |Kiém tra[Theo ké 5| 2012007123| Dat Phong C|No of
g [ Thai xudi Khong Khong Khong phii tra_|Khong [ngan [Khong o Chua__[Theo ké hoach va théng béo ciia S TNMT__[No 0|
Cco 840 Phan hy ky khi Gian doan NA NA co 2| Kiém tra[Theo ké 4 No of
co 18 20 X ly sin|18 20 1510 13ng don{He théng Gin doan NA NA ngan o Kiém tra|Theo ké 0| No [
Cco 18 20| Xt ly sin(18 20| 15|10 lang don¢Hé théng Gian doan NA NA ngan of Kiém tra[Theo ké of No 0f
co 1400]  136|Enviroas|Trung hgj400 800] 400 40| Lién tuc| 75,000,C6 Nguyén {9.1E+08|C6 Phai tra phi 1157/Qeldong |Co 2| 2012006/01| Trung ta]pH, mau|Bui lo' Iing, Co, No2, So02, dThanh lrohanh tr 2| 2012006/07|bi phat _|Phong cfYes  |1089/QB{Vi pham |UBND tir|Xa thai
co 3,500] _4,000[Trung Q{Trung hg/3.500 4,000] 2,000] 2,000] Hé théng Gidn do] #####Co Nguyén {9.8E+08[C6 Phai tra phi Hop déng xa thai [C6 2| 2012006001 Trung ta Builo Itg, CO, NO2, S02|Thanh tri Theo ké 2{ 201106008 Téng cu [No o
Cco 80| 35|Céng ty Trung hy/80 35 40| 35 Hé théng| Lién tuc| #######|CO Nguyén Van Ta__|C6 NA NA co 2| Trung tar B\'nh kem Kiém tra[Theo ké 10| 2012105109| Chép hajPhong c{ Yes Chua x&{S¢ Tai nfChua xal#it|
co 10 BO phan [Trung hol8 9 Xa ra ao] Gian doan co H® Hoan| 9.1E+08[co NA | NA co 1] | Thanh tr{Theo ké 5| No —l 0|
Cco 400 600) Trung hoal didu hoa Dat, cac|Hé théng| Lién tuc| ######|Co Tran Var| 1.7E+09|C6 Phai tra phi 375/QD-|kién co 4| 2012006115| Trung taNhiét d6,[Do dn, So2, No2, Co2, Cx, | Thanh trd Theo ké 10| 2012/06/18|Binh thuPhong cq Yes 30/QD-XF Vi pham || Khong _|##si|
Khong Khong NA NA co 2 Thanh tr{ Theo ké 1) Thanh tra S& Tai {No | 0|
co 3| Léng dong |Gian doan Khong | Khong phai tra__|Khéng _[lvong |co 2[ 2012106101 Trung tam Tw vén & Phét trién Khoa hoc va C{Kiém tra|Theo ké 4| 2012105/25| Chwra d3[Phong C|Yes 28/QD-XKI c 3i ndKhong cq | D3 hoan
co 1-3 Trung hg10 - 15 Hé théng Gidn d041.000.00(C6 Nguyén Ngoc Ua |C6 NA NA co o Kiém tra| Thanh tra/Kiém trd z012/05113| Chicyc fYes  |18/XPHC UBND thi xa Huors#i
co Trung hotuan hoan lai Lién tuc Khong Khong |Khong phai tra_[Khong |kién  [co 2| S& Khoa hoc Céng nghé Kiém tra| Theo ké 10| 2012005114 Chi cyc fYes 1{Xay dwng khong d|Vi pham [
4 Ty thiét fKhac, vu3-4 Lién tuc Khong NA Khong Khong o | Thanh trd Thanh tra/Kiém trd 20121017 Phong C|Yes Phong C|Xa thai visssssi]
NA NA | NA Khong 0| | | Chua - No 0|
[ 4 Cty CP ATrung hol1,5 - 2 212 1-15 |Patyéuchu Lién tuc[1.500.00{Co Nguyén {1.7E+09[C6 Phai tra phi Khong co 2| 2012107223|Chi cuc BVMT TT Hué Kiém tra|Theo ké 8| 2012100/04|Dat yéu Chi cuc {No
co 5| 5| 7|Loc qua {7-8 8 5| 05-6/Dat tiéu chuén chqLién tyc Khong Khong phii tra_[Co ngan__|co 1 Céng ty CP Toan Thinh Phat Chua |- No 0|
co 5dén 7 7|Tu thiét {Trung ho{5 dén 7 7 5 dén 7 _|Chuén C| Lién tuc Khong Khong phai tra__[Khong co 2| 201200815 Trung tam (rng dung tién bd KHCN (S& KHCN]Thanh trTheo ké 8] z012106114] ChicucfYes  [26/QD-XPHC  [Bo TNMVi pham [sssssss]
co 2 Vien nghiTrung ho2 0,02-0,00,025 _|Dat chét|H& théng Gian doan co Nguyén { 543.861/C6 Khong phai tra__{Khong co 3| 20120724| Tram Q3 mé&u n{Dusi hafCac phi {Chuyén (Thanh tr{Theo ké 4| 2011/12100| Thyre higlDoan KT|No 0|
Co 0,1 Cty TNHI[Trung h&/0,08 - 0,10,12 0,1 0,08 - 0,1Tét Hé théng| Lién tuc| 200|C6 Tran Nh49.8E+08|C6 Khong phai tra_ [NA ngan _ |cé 1| 2011/02108| Chi cuc BVMT | Kiém tra[Theo ké 5| 201v02108| ########| Chi cuc INo of
NA NA NA 1 2012012707|Chi cyc fpH:9,02; TSS:172; BODS:155; COD:307; Amoni; 16.2; T 4| 2012007113 Chi cuc {No 0|
NA NA NA Co 2| pH:6,6; 1 C0O:250QKhang c{Chwa ph|Thanh trd Theo ké 1| 2010/08/20|Khi, nuwé{Bé TNMNo 0)
Léng dor{300 300|Khong Thai xubi Lién tuc Khong Khong |Khong phéi tra__|Khong co 2| 2011101|Chi cuc {Pat chudlpat chudKhong|Khong |Kiém tra|Theo ké 1] No 0|
Khéng NA NA co 2| Chi cuc BVMT TT Hué Thanh trd Thanh tra/Kiém tra dot xuét|Van ban | Téng cud No of
2000]  2310|Cong ty {Léng dor|2000 2130|Khong (tyKhong (tDinh kenlH& théng Lién tuc| ####|Co Lé Van q9.1E+08|C6 Phai tra phi NA ngan _|co 1 2012108101|Phong Q[Mau, 4 {Cac loai [Kém, crdXay dundKiém tra| Theo ké 2| & nghi {Phong c4No 0|
4200] Dy &n C{Trung hoa/ didu hoa Lién tuc| co Duong N9.4E+08] Khong phii tra__[NA co 2| Chua |- No 0|
Phan hy ky khi NA NA NA Khong 0) Thanh tr{Theo ké 1] 2011/06/15| TaindYes 21/QD-X| X phat | Thanh trdKhong c##i##i|
290| Dy én Vi[Trung h% 50-150 Chwa dat quy chu{Lién tuc co Hoang H[9.1E+08] Khong phii tra__|Co ngan__|co 2| Trung tam phan tich Truéng DHKH - Bai Hoc [Thanh trTheo ké 1 201u06/15 s BO tai ngNo 0|
20-30 50|Céng ty X Iy sin[20-30 30[Chi y&u hoan Iuu[Dat yéu {Hoan lu NA co Pham TH 6.1E+08[C6 NA NA =3 2[ 2012007721 Trung ta]BODs; CJBui, Co, NO, SO, [Dau nho]Kiém tra|Theo ké 8[ 20120501 5-12[S6 tai ndNo 0|
4000 4000] _4000[Trung ho[2000 2200]  2000[2000 _|Pat cot B theo QC]Lién tuc co Lé Van M9.2E+08|C6 NA co dong [co 2| Trung tA[Nhigt do,|Nhiét do, Do &m, \phan ticH Thanh trdTheo ké 6| Cuc Kiér{No o
100 Cty CP HTrung hoa/ diéu hoa 2030 2030 |Pat chudlHé théng] Lién tuc|8-10 trieCo Hb Diing| 9.1E+08[C6 Khong phai tra  |Khong [dong  |co 2| 20120007| TT Tur vApH;DO;T| Chura qu]Chua qulbong der|Kiém tra|Theo ké 5[ 2011/09108|Dam baqChi cuc §No of

Source: JET
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(6) Statuses of the Environmental Compliance with Environmental Requirements

By utilizing the PSI developed above, the environmental compliance statuses with the environ-
mental requirements with the target pollution sources in TT-Hue DONRE have been confirmed
as shown below:

1) Approval/Registration of EIA/EPP/EPC

1% year 2" year
No. % No. %
EIA approval 153 96 77 74
EPP approval - - 3 3
EPC registration - - 13 13
Total no. of pollution sources 160 100 104 100
Source: JET
2) Wastewater discharge fee
1% year 2" year
No. % No. %
Paid 10 6 19 18
Unpaid 0 0 25 24
No information 150 94 60 58
Total no. of pollution sources 160 100 104 100
Source: JET
3) Wastewater discharge permit
1% year 2" year
No. % No. %
Acquired permit 5 3 5 5
Submitted documents 0 0 18 17
Not acquired 155 97 81 78
Total no. of pollution sources 160 100 104 100
Source: JET
4) Environmental monitoring
1% year 2" year
No. % No. %
Environmental monitoring 21 13 61 59
No monitoring 139 87 43 41
Total no. of pollution sources 160 100 104 100

Source: JET

5) Environmental checking and environmental inspection

1> year 2™ year
No. % No. %
Environmental checking/inspection 26 15 81 78

No checking/inspection 134 85 23 22
Total no. of pollution sources 160 100 104 100
Source: JET
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C-5 Development of PSI in Hanoi DONRE

(1) Objectives of PSI development

A PSI was developed to evaluate the status of pollution sources located in Cau Bay River basin
in Long Bien District in Hanoi City including following items:

< To check/find/search the environmental compliances of the target enterprises with
the environmental requirements such as EIA approval,

< To grasp the conditions of wastewaters qualitatively and quantitatively discharged
from enterprises in the target area,

<~ To develop pollution source map in the target area.

(2) Target enterprise

Forty eight (48) enterprises located in the basin of Cau Bay River in Long Bien District in Ha-
noi City were selected for pollution sources to be inventoried by HNI DONRE.

(3) Formulation of PSI format

A PSI format was formulated through discussions between HNI DONRE and JET. Considering
the objectives of PSI above, the format of PSI contained the following data and information:

» Enterprise information (name, address, type of industrial sector, number of employee,
etc.),

Environmental permit (E1A approval, EPC registration, etc.),

Water supply,

Water use (production process and domestic use),

Production process (major products, raw materials, etc.),

Wastewaters (from production process and domestic usage, concentrations of pollu-
tants, flow rates, etc.),

Results of environmental inspection and checking,

Sanction,

Others if necessary.

VVV VVVVYY

(4) Data and information collection method

Data and information for the target enterprises were collected during the inspection activity of
HNI DONRE by visiting each target enterprise. At the site, a questionnaire survey was con-
ducted using the questionnaire form prepared for the survey for all 48 enterprises, and 34
wastewater samples discharged from the selected enterprises were taken for analysis of
wastewater qualities. Besides the questionnaire survey and the wastewater sample collection,
geographical coordinate of each enterprise was collected for development of pollution source
maps.

Data and information collection method mentioned above is so called “direct collection method”.
Although data and information obtained through a direct collection method normally has the
highest reliability, the direct collection method is usually a one-time survey and requires sub-
stantial resources, especially if wastewater samples are to be collected and analyzed. Therefore,
Hanoi DONRE adopted both the direct and the indirect methods. For indirect method, Hanoi
DONRE utilized “monitoring report” submitted by the enterprises as a supplementary source of
data/info, such as wastewater qualities of some enterprises.

(5) Data/Info entering in PSI
Data and information collected by the direct and indirect methods were entered in the form of

PSI as shown in the next pages.
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€ PSI (1) (Portion of Environmental Permits, Water Supply, Water Use, and Production Process)

The Project for Strengthening
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Source: JET
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€ PSI (111) (Portion of Wastewater from Production Process and Wastewater from Domestic Use)
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1. Enterprise information

Name of enterprises (EN)

Source: JET
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€ PSI (1V) (Portion of Wastewater Monitoring, Results of Inspection/Checking, Sanction, and Concentration of Pollutants in Wastewater)
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Source: JET
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(6) Calculating/Estimating Pollution Loads (PL)

The outline of the procedure for calculating and estimating pollution loads is shown below:

WW sampling data, Source test
@ Enter primary data/info. to PSI FOrm = = = = » = = = = = = data, etc.
PL = (Conc.) X (WW flow rate)

Organization owned data/info.

: = = = n = » » m (EIA Report, EPP Report, EPC Report,
@ Enter secondaryldata/mfo. to PSI Form B ioritoring Report, ote)

Application of Pollution Load Unit,

; ; = === mmunn extrapolation, etc.
@ Enter estimated data/info. to PSI Form PL=PLU X (lotivity level of PS)

The PSI (IV) shown in the previous page is the PSI after entering primary data and secondary
data. In case, both data of the wastewater flow rate and concentration of pollutant are available,
the pollution load can be easily calculated by multiplying the wastewater flow rate by the con-
centration of pollutant in the wastewater. The result of COD calculation is shown below.
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3 ] 962 |7 no data 106 Sampling WW m w'Sm =m
00 m¥/day X 221 mg/L X 1/1,000 = 154.7 Kg/day | - o .
AQ7..136 Brrerrnnranranrnne]aeaaa 10 L SADRING WW m =''m =
10 C 14 - no data = |no data no data no data |; n - . - " ;‘
11 E 38 =}s=:38%==4no data no data no data nodata & u L L
L . | | |
12 H 52 521 f15 i o @ Sampling AW
* . H 3 . - =
13 c 17 170 *ot79Q. % L2 e gyt | SaMPIiNg
14 C 16 162  [100 no data 145 Sampling WW
15 F 41 410  |no data 1990 no data Sampling WW
16 C 20 202 [no data no data no data no data
17 C 15 151  [no data no data no data no data
18 G 45 451 10,5 (month 6/2012)  |no data 390 Sampling WW
19 Q 86 861 |nodata no data nodata  [no data = = = =B
| | |
20 C 25 251 [no data 80-100 216 Sampling WW m  EpjcE W
——a—a—
21 F 41 410  |no data no data no data Sampling WW - ] [ ] |
L s
22 c 29 293 (350 110 - Sampling W m m327m =
T N W
23 Q 86 no data |no data 10 no data no data m = mE =
24 [ ] [ ] L]
C 22 222 [no data no data no data no data - n n n
. | | |
25 .
Q 86 861 |nodata 70 278 Samp ling WW - .1!5. a
| | n |
26 C 20 201 (10to20 20 63 no data w’5p
27 [¢ 22 222 [no data no data 17 Sampling WW = E =
| | 1
28 F 41 410  |no data no data 76 Sampling WW " = =
29 G 45 451 10.8 no data no data no data ] " =
| Emn |
30 G 45 451 |no data 12 no data no data n m u
L . |
31 H 52 521 [no data no data 109 Sampling WW "B
- ] [ ] [ ] [ ]
C 23 239  [450 to 500 20-30 no data no data n "I |
269 " . [ | u | |
33
E 38 381  [nodata no data Samp ling WW . . .
Monitoring report, ™ ] u ]
34 C 26 261 | 20 no data sampled on 18 August n n n
Monitoring report,
35 4 12 itoring report, "
C 20 2023 93 sampled on 28 June 2011 = 1& .
Monitoring report,
% D 35 352 [nodata 2 no data sampled on 20 May . p H - . . .
Monitoring report, 'gE me
87 c 21 20 [ 4 391 |sampled on 11 May m E,m =
28 Monitoring report, il
C 22 22 |2 120 15 sampled on 31 August - Hy u
Monitoring report, L] LI
39 c 27 273 |° no data 986  |sampledon2lJune 2011 (M W m m
1 Monitoring report, [ ] [ ] [ ]
c 14 141 [nodata 40 46.2 sampled on 23 June 2011| |m mlgm u
M Monitoring report, " E n
C 10 108 | 9 70.7 sampled on 25 November | (m m06m n
Monitoring report, " = n
42 F 41 410 |no data no data 147.2 sampled on 04 March |: sk =
Monitoring report,
- c 17 10 |80 R 911 fon 11 auy 2011 | [ ™ 1o ™
. 's\;limpVIe onil \:ly ml23g -
onitoring report,
a4 C 11 110 [nodata OEHR nodata  |sampled on 10 September N = - = N o
Monitoring report, » - H
45 c 2 22 |30 13 ) sampledon24June 2011 | ™ M W
s Monitoring report, - . -
c 26 267 |nodata no data 2 sampled June 2011 L
= ) Monitoring report, L] L]
c 24 243 [not available no data 701 |sampled on 25 May = = m
Monitoring report, m E = u
48 c 10 107 (20 10 125 sampled on 16 May E M
Source: JET
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(7) Estimate of Pollution Loads

As shown in the previous page, pollution loads were calculated using data and information col-
lected through both direct and indirect methods. The result of the calculations shows that pollu-
tion loads for some enterprises could not be calculated by using the data and information col-
lected through the direct and indirect methods. For the next step, remaining pollution loads were
estimated using “Pollution load unit of CTC”. Details of the pollution load unit of CTC is given
in “B-4 Estimation of Pollution Loads” of Part B of this manual.
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L L L L o L L
P . X1 Concentration of 1 . -
I. Enterprise information 1. Water suppl Bstinf®e of oD Mad LBng MU
® 7 ww PL R i T Wi il i T
2. Water |t Concentration WW (m3/day) X N B B e L e
Mg 1. Name of enterprise in | 12. Area nur:li;rg:illlabor %;iﬂdﬂ LI 2. Data Conc. (mg/L)
b 7. Total amount of used water
Vietnamese (VN) (m2) ) pretmre——— 3.COD source COD (Kg/day)
groundwater) (m'/day) (mg/1)
1 17,600 250 475
2 1,557 40 0
3 46,399 33 14.239
- e e e e .
4 10,000 160 9 nodata [no data [ ] [ ] ] L [ ] » - L
5 no data no data 0 no data |no data
6 5,103 188 10.15
7 3,000 55 25 nodata [no data
8 3,000 47 0.848
9 15,391 42 4.14
10 2,700 120 0 nodata [no data
11 no data no data 0 no data |no data
12 10,480 577 0.72
13 70,000 500 154.7
14 40,000 400 14.5
15 185,8 ha 6000 resident
population
16 no data no data 0 nodata |no data
17 no data no data 0 nodata [no data
18 1,800 26 0.0065 "= m = = = 5 = o
19 28,762 348 "= m = = = = n
-
20 25,000 2,100 95 no data |no data 216 » o o
W
21 191 ha 700 3000 nodata [SamplingWw ! m .
" u
22 41,500 1,300 32.66 a a o
23 11,324 50 14 nodata [no data
24 13,000 300 0 nodata [no data
25 34,550 389 19.46 - = (@ = |m = | = =
. m = - -
26 4,850 240 252 - = (m = (" == =
27 19,880 946 698 117 Sampling WW Ll - - - - - - -
- - -
28 400,000 26 170 76 Sampling Ww L] [ ] [ ] ] - L] L] -
L} L] L} L] L}
29 1,000 60 4 nodata [no data als mon|mis mminls amuls =
L L]
30 2,057 74 15 nodata [no data = e j : I
I CC]
31 203,861 352 Sampling WW
220 109 pling " = m w|m =
- = - - = o
32 10,000 260 750 to 900 nodata [no data
m 3% |m75m |@ADji | m 8w
269 I
Sampling WW - L) L L n
33 140,000 25 70 pling e Wi P Wy Y oY Sy <
34 "= m = = = N = =
35 1488 " m = = = N = o
Monitoring
36 9,800 150 30 nodata |report, [ ] - ] L | [ ] o [ ] L
L Bl B mmn S mm e e
37 0.1564 " m = = = N = n
d L] L_J L] L] L} L] L
38 21 " m = = = N LI
28.02 112 230 Monitoring = " = " = |[® = |
39 8.023 . 98.6 _|report, m sm| muomHAIR W W 3m
40 = = [ = (= == =
1.848 " =
= =
41
0.6363 " ml om = -
I Monitoring m = m = |m = |m m
42 not available 25 2000 1472 |report, - = = - =
43 12.2085 " = (m ®m (" == =
- Monitoring
44 not available 6 1,5 m3/month nodata |report, - - - - - - - -
- - -
45 3.956 "= = (m = (" == =
Monitoring
46 35,000 1,200 0 22 report,
Monitoring
47 600 350 240 704 |report,
8 E 3.75
Source: JET
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