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Chapter 3 Assessment of Water Quality Management Weaknesses

3.1 Clean Water Act Mandates to DENR

The intention of CWA is to sustain the harmony between economic growth while ensuring the
protection, preservation, and revival of the country’s water bodies. The following are the major
elements of the Act mandated to DENR (through EMB):

Establishment of Water Quality Management Areas (WQMAs) and Water Quality
Management Area Governing Boards {GBs);

Designation of non-attainment areas and formulation and implementation of the necessary
measures to improve water quality;

Provision of technical assistance to the DPWH in formulating the National Sewerage and
Septage Management Plan (NSSMP);

Coordination and provision of technical assistance to the appropriate agency for water
supply and sewerage facilities in the proper collection, treatment, and disposal of sewage;
Administration of the Water Quality Management Fund;

Categorization of the industry sector for the establishment of effluent standards specific
for these;

Formulation and implementation of a wastewater charge system in all water management
areas;

Designing a discharge permitting system applicable to ali discharger;

Allocation of effluent quotas by developing procedures and guidelines relating to water
quality guidelines and pollution loads;

Preparation of the National Water Status Report, Integrated WQM Framework, and a 10-
year WOQM Action Plan;

Preparation and publishing of groundwater vulnerability maps and the classification of
groundwater resources;

Review and revision of water guality guidelines

Review and revision of effluent standards;

Categorization of point and non-point sources of water pollution;

Classification and re-classification of water bodies;

Promotion and encouragement of the private sector to use water quality management
systems; and

Setting-up of standards and procedural requirements for land application/discharge.

The CWA mandates are addressed to both the EMB Central Office and the EMB Regional Offices.
The tasks can be grouped according to: (i) Policy and Planning; (ii} Research and Scientific
Analysis; (iii) Enforcement; (iv)Coordination; and (v)Fund Management.

Figure 3-1 shows the distribution of CWA mandates between the CO and RO. Examination of the
CWA and its IRR shows prescribed timelines for implementation of these activities, Table 3-1
shows the timelines for the different activities.
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Table 3-1
CWA and IRR Tlme]mes
s L Aetivity S R i e Timeframe
Rule 9.2
*  Annual report of NWQMFE Within 2 months after the end of the fi scal year_
e R Sec. 19 CWA K
¢ Preparation of the NWQSR Within 24 months from the effectmty of the CWA
e Preparation of the IWQMF Within 12 months from the completion of the NWQSR.

¢ Preparation of the 10-year WQMAAP Within 12 months upon the completion of the IWQMF, To be
reviewed by the GB every 5 years or as the need arises.

¢ Preparation and publishing of a national | Within 24 months from the effectivity of the CWA.,
groundwaler vulnerability map

¢  Enforeement, review, and revision of | Within 12 months from the effectivity of the CWA, To be

water quality guidelines reviewed by the EMB in coordination with other agencies every 5

years oar as the need arises

* Review and set effluent standards Immediately and every 5 vears from effectivity of the CWA.
DAO 33 will apply during the interim.

o Establish  internationally  accepted | Within 12 months from the effectivity of the CWA.
precedures for sampling and analysis of
pollutants

» Categorization of point and non-point | Within 18 months from the effectivity of the CWA and every 2

sources of pollution years thercafter.

®  Classification of groundwater sources Within 12 months from the effectivity of the CWA.

Rule 19.11 5 years after the effectivity of the IRR and every 10 years

e Classification and re-classification of | thereafier,
water bodies

3.2 Capacity of EMB to Implement WQM

The report on the Strengthening Environmental Enforcement and Compliance Capacity
Teclmical Assistance Project (SEECCTA, 2003) concluded that despite constraints in time,
human, and financial resources, EMB has implemented 83% of its enforcement directives, 85%
of its policy and planning directives, 81% of its education directives, 71% of its research
directives, and 55% of its fund generation and management directives. Overall, EMB has
executed about 79% of its 239% directives.

The SEECCTA report has shown that EMB cannot implement all of directives because of limited
current capacity. Coupled with the government’s austerity measurcs, the remaining 21% of
directors may not be implemented all. The new mandates under the CWA will put further strain
on the limited capacity of the EMB.,

3.2.1 Inadequate Resources and Capacity of EMB CO

Being the level at which policies and procedures formulated, the EMB CO should exhibit a
strong structure with adequate resources and personnel so that implementation of WQM
mandates at the level of the ROs is facilitated and assisted.

Feedback from EMB personncl revealed at least four maiu reasons for the inability of the
organization to implement all its directors, including those related to water quality management.
These are the lack oft (a) coordinative mechanisms, (b) adequate guidelines and standard
operating procedures, (c) staff capability, and (d) resources™,

2 The activities are across the five environmental laws (PD 984, PD 1586, RA 9003, RA 6969, and RA
8749) conceived to be as the mandates of the EMB.

# SEECCTA - Component | Strategic Plan for the Environmental Management Bureau, Volume 1,
Report No. iB

Project Document 3-3

—135—




Capacity Development Project on Water Quality Management

There is also the issue of the ineffective transformation of the EMB into a line bureau resulting
from the passage of the carlier Clean Air Act (CAA, 1999). The CAA envisioned that EMB
would play a strong role in improving air quality. The transformation mandated by the CAA
required a modification of EMB structure. However, until now there is still no clear indication
that the organizational transformation has been accomplished. Although a DAQ pertaining to the
conversion of the EMB into a line bureau was issued in 2002, the staffing pattern and the
structure of the Bureau has remained unchanged. Further, even if the conversion did take place
and gave EMB additional functions and powers, the Bureau's resources and abilities at this
moment are not capable of supporting the many operations of an effective line bureau. According
to Section 34 of the CAA, EMB’s conversion into a line bureau is only for a maximum of two
years “unless a separate, comprehensive environmental management agency is created.” So
such agency was not created, it implies that as of this time, the Bureau has reverted back to its
staff bureau status.

The existing weaknesses of EMB in implementing its mandates will become amplified by the
new mandates under the CWA. There is a need to develop standardized guidelines for
implementing the CWA mandates to EMB. The guidelines provided in the IRR are not precise,
and the TRR itself was meant to allow “room to grow.” That is, the procedures for some key
provisions (e.g., effluent trading) would be specified later as more information and experience on
CWA implementation is accumulated.

Another problem is inadequate mastery of environmental issues among EMB staff and even top
management. It is thus necessary to provide EMB staff and officials with training covering a
wide range of subjects - from general understanding of environmental management issues to
detailed technical know-how, e.g., water quality analysis, field monitoring, data processing, and
efficient procedures for issuing discharge permits™,

In terms of budget, EMB had an average of only 2.5% of the total DENR budget from 1992-2002,
with the highest allocation reached at 6.67% and fowest at less than one percent (0.47%). Also,
the budget allocation for EMB CO personnel was only 13% of the total in 2002%.

With regards to database management, the EMB CO is dependent on the quarterty and annual
reports given by the RO as shown in Figure 3-2. Information are often still prepared and
submitted manually, and not following a standardized format. The CO is suppose to encode the
information submitted by the different ROs to the National Water Information Network
(NWIN')ZG. However, the collation of information has proven to be difficult because of non-
uniformity of data reporting. In addition, the reliability of the data submitted is seldom verified
by scientific methods. The MIS unit at the EMB CO that is responsible for handling data coming
from the ROs is composed of only four personnel.

The preceding discussion highlighted the main weaknesses of the CO in terms of implementing
its WQM mandates. Based on these and following the problem tree presented in the inception
report the following are the specific constraints of the CO in terms of resources and capabilities:

e Lack of budget

* Limited capability to coordinate at national level

» Lacks capability for scientific surveillance and modeling
» Lack of technicat and management manuals

* Original PD, JICA

25 Legal Framework and Qrganizational Philippines of the SEECCTA 2™ Progress Report

* Project Document (Dsaft) of the Technical Cooperation Project for Capacity Development of EMB for
Water Quality Management, 2004
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s Lack of trained personnel and clear delineation of functions
s Inadequate information system (WQQ database, digital base maps, communication, status
reporting)

3.2.2 Inadequate Specification of WQM Policies

The effective and efficient implementation of WQM functions depends on policies and
procedures developed based on solid research, Currently, the EMB’s capabilities in research and
policy formulation are confined to the development of regulatory standards and promulgation of
rules and regulations. The absence of formally established and adequately funded research
agenda on WQM will make it difficult for the Burcau to lead a multi-agency formulation of an
integrated water quality management framework®.

Figure 3-2
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E Appifcstion Submission — - E4N
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S | Facuties . " Permit to Operate | | | #bmitied'data i Taspegtion
g & Record of payments 1 e ] :
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2 .

Saurce: Project Document (Draft) of the Technical Cooperation Project for Capacity Development of
EMB for Water Quality Management, 2004, JICA.

Lack of innovative ideas for research has also hampered EMB’s capability to obtain outside
funds or development assistance for potential WQM projects. Also, the limited capacity of the
EMB to substantively contribute to environmental policy has made it difficult to build a strong
reputation among public stakeholders.

There is also a lack of CO personnel who can do the critical function of policy analysis and
formulation of implementing procedures, indicating an wrgent need to train staff in policy
analysis and implementation management. Developing in-house policy expertise is less costly in
the long term, compared to relying on consultants.

¥ SEECCTA - Component | Strategic Plan for the Environmental Management Bureau, Volume 1,
Report No, IB, 2003
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Transkating these limitations with respect to tasks under the CWA, the CO needs to strengthen its
capability in formulating or prescribing:

s An integrated WQ management framework;

s Clear procedures in delineating WQMAs and set up the corresponding management
system;

& Clear procedures in implementing market-based instruments (MBIs) such as pollution
load assessment, pollution charges, cffluent trading, fund management, reward and
incentive system;

s Procedures in developing and implementing industry-based standards;

s Roles to assign to ROs and its institutional partners; and

o Framework for developing and implementing industry-based standards.

3.2.3 Limited Capacity of ROs for WQM and Implementation of CWA Mandates

The RO is responsible for many of the new mandates imposed by the CWA. Findings of current
studies have shown that ROs need improvement in its enforcement capabilities. The weaknesses
of RO as identified in the problem tree are as follows:

¢ Inadequate procedural and technical guides or manuals

Limited ability to identify hotspots and prioritize monitoring and inspections
Limited capability in groundwater assessment

Limited resources to complete water body classification

Limited capability for scientific analysis and water pollution modeling
Inadequate equipment for field monitoring and inspection

Lack of laboratory facilities and equipment

Personnel lack training in WOQM

Absent or inadequate regional WQ database to support decision-making

Need to clarify delineation of WQM functions among RO staff

Limited current capacity to estimate pollution loads or allocate pollution quotas
Limited capability to assess and collect pollution charges

Absent or inadequate database of pollution sources for regulatory enforcement
s Inadequate equipment and vehicles for water quality monitoring

s Lack guidance in integrating CW A with PEPP, EIA system, and other policies

(1} Structure of the RO relating to WQM

The typical organization structure of the RO is shown in Figure 2-6. WQM functions are
assigned to Water Quality Management Section (WQMS) under the PCD. Currently, the
organizational structure seems sufficient to meet the RO’s requirements,”® WQMS staff practice
a “nlti-media tasking”® approach, i.e., staff are also tapped to do air quality management, EIA,
and other functions aside from WQM, With the new mandates of the CWA, however, the “multi-
inedia tasking” approach may not work anymore. The CWA impositions require a dedicated staff
under the WQMS to be in place. Thus, the orpanization of the ROs, especially the WQMS units,
needs to be strengthened.

* EMB Capacity Baseline Study Report, JICA, 2004
# Capacity Assessment and Training Program Volume 2, Study for the Development of the IRR of the

CWA Phase II, JICA, 2005,
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(2) Human Rescurces at the ROs

The current manpower resources of ROs are summarized in Table 3-2. It shows that the staff
dedicated to WQM is only 9% (76 staff) of the PCD and RO personnel. Regions H, V, and XTI
have the lowest, with only two personnel assigned to do WQM work,

One indicator in assessing the staff adequacy is the size of the regulated community (DTI, 2005).
The theoretical size of the regulated community can be determined from the number of registered
establishments in the country. According to the SEECCTA report’, EMB maintains an industrial
database of 25,000 firms. This is only about 3%of the total number of registered establishments
in the country as of 1999, suggesting that most of these are not being monitored for effluent
discharges. Given the total nunber of personnel (including CO) directly involved in WQM at 90,
one WQM staft will have to inspect 278 firms a year just to comply with the annual renewal of
perits.

Another activity that requires manpower is the water quality monitoring and water body
classification. The average time to conduct water quality monitoring is about 18 hours. Thus the
time required to monitor all the 421 principal rivers, 71 lakes, and 22,540 kilometers of coastline
in the country is 44,514 person-hours®'. Assuming a 40-hour week at 54 weeks a year, 21
personnel are needed just to monitor these water bodies once a year. Assuming these 21 will be
dedicated to water quality monitoring alone, the rest of the staff will have to inspect 362 firms a
year, underscoring the dire need to hire additional staff dedicated to WQM.,

Another of the human resource concemns that have been ovetlooked and hampered existing
WQM performance is the development of RO personnel. Personuel development is needed to
complement the number of personnel needed in the implementation of the CWA. The specific
tasks prescribed by the CWA require advanced training and education in WQM, in addition to
knowledge acquired through experience.

Table 3-3 shows the breakdown of EMB regutar personnel according to educational attainment,
Among the 540 regular personnel of EMB and its regional offices, there is only one employee
with a doctoral degree occupying a mid-level position®, EMB has only about 16% of its
personnel with master’s degrees; the majority (39%) have only Bachelor’s degrees. Some, if not
most of the RO employees have master’s degrees in Business Administration, Public
Management, Development Administration, and other social sciences.

(3) Financial Resources at the ROs

Limited funding is the main reason why ROs perform only selective enforcement of WQM tasks.
With the RO average allocation of 2.5% from DENR over the last 11 years, it is not surprising
that WQM mandates are not fully implemented. The initial CWA appropriation of PhP100
million will be taken from government savings, if any, until such time that the activities can be
funded through the GAA. As experienced under the Clean Air Act, however, these finds are not
guaranteed despite being provided for by law. For the CWA to take off, external sources will be
required. The National Water Quality Management Fund (NWQMF) needs time to build up to
levels that can sustain the CWA implementation. Investments needed for the full implementation
of CWA in the next ten years for infrastructure alone is estimated at PhP250 billion™.

¥ SEECCTA Volume 1 Report No, 1A, Asscssment of the Legal Framework, Organizational Structure,
and Environmental Management Function of the Environmental Management Bureau (Component 1)

, 2003,

M bid (7).

* SEECCTA Volume 1 Report No. 14, 2003

¥ Capacity Assessment and Training Program Volume 2, Study for the Development of the IRR of the
CWA Phase I, JICA

Project Document . 37
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Table 3-2
Personnel Bistributiog ﬁi_' EMB CQ and ROs

CAR 43 43 0 11 I 0 4 4 0
NCR 187 187 0 61 6l 0 15 15 0
! 18 16 2 12 9 3 7 4 3
I 52 52 0 10 6 4 2 2 0
1T 71 32 39 19 6 13 5 4 1
Va 79 31 48 22 7 15 5 2 3
Vb 41 22 19 12 8 4 9 7 2
v 58 20 38 14 8 6 2 ! 1
Vi 19 19 0 13 il 2 9 6 3
viI 60 20 40 19 10 9 2 1 ]
VI 24 21 2 3 4 3 1 2
IX 33 11 22 11 5 6 5 3 2
X 38 18 20 12 4 0 0 0
X1 60 3] 29 25 i2 13 3 2 1
XH 11 11 0 4 4 0 3 3 0
XIl 30 11 19 9 2 7 2 I 1
RO Total | g24 | 545 278 262 172 90 76 56 20
CO 217 154 I 39 24 15 14 i1 3
EMB
Total 1041 | 700 279 301 196 105 90 67 23

Note: EQD for CO; PCD for ROs
Source: EMB, 2004

() WQM Dratabase in ROs

All ROs have capability o store and process WQ data, but have adopted different practices in
managing databases. Most have data stored either as printed copies or electronic files. Although
oaly RO IVB stated the need for additional manpower, software, and hardware for their database
management activities, a robust WQ database in all ROs is critical to the proper implementation
of the CWA,

The differences in the database management practices or the lack of a systematic WQ database at
the ROs are mainly due fo lack of technical capacity and manpower, again caused by insufficient
funds. Moreover, the ROs have repeatedly stated their difficulty in processing the hnge amount
of WQ quality data accumulated over the years.

Project Document 3-8
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Table 3-3
Educational Attainment of EMB Regular Personnel as of March 31, 2003

: B
28
=

co 0 2 14 36 75 19 12 158
NCR 0 i 3 21 51 29 4 109
Region | 0 0 4 & 5 0 0 15
CAR 1 2 5 14 6 1 0 29
Region 2 0 0 11 0 0 0 0 11
Region 3 0 0 11 7 13 0 0 31
Region 4 0 i 4 g 16 13 0 43
Region 5 0 2 3 9 5 1 0 20
Region & 0 1 4 6 7 1 0 19
Region 7 0 i 2 8 7 | 1 20
Region 8 0 0 5 8 2 0 0 15
Region 9 0 i 3 5 2 0 0 11
Region 10 0 0 3 8 6 0 1 18
Region 11 0 0 6 10 9 0 0 25
Region 12 0 0 3 l 6 0 0 10
Region 13 0 0 5 { 0 0 0 6

TOTAL 1 11 86 149 210 65 18 540
% of Total | 0.19% | 2.04% | 15.93% | 27.59% | 38.89% | 12.04% | 3.33% | 100.00%

Source: SEECCTA Volume 1 Report No. A

Effective WQM by ROs require data on features of major rivers and the sources of pollution.
Applications for Discharge Permits provide data useful for WQM. These provide important
baseline information for calculating the user’s fee, and for later on confinning or validating self-
monitoring reports {SMRs) submitted by industries.

However, none of ROs have developed a database of such information for decision-making. The
collected data and information, which are hard copies, are filed in the storage rooms. Although
information dissemination activities are also part of the WQM functions at the ROs, there is no
procedure on data utilization. Table 3-4 shows the results of the survey condueted during the
JICA baseline study of EMB capacity in May 2004; the study examined the database
management practices at the ROs.

Project Document 1.9
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Table 3-4

Survey of EMB Data Management Systems

Data:VManagement SyStem R I
Info Dissemination fo the =) & Capabnl}ty Repnrt
SR _ Processmg and Storing & ?:Publlc and/or Related Agem:ies : EPreparation for EMB Cen tral :
CAR No Response No Response All monitoring reports are
endorsed to the Central Office
NCR Functional On-going Good
I Data on file Present data for river Training needs for data
clagsification purposes processing
1T Daia banking on progress None None
1IE On-going manual data More IEC is needed Needs improvement
processing and storing
IVA On-going recording based on | Conduct of public hearing and On-going based on Quaricrly
PO issuances, monitoring, lectures Reports
efe.
1VB On-going update of database | Continuing activity but Regional and field offices staff
but lacking in support insufficient budget allocation to need further and up-to-date
manpower and computer support extensive information training programs.
hardware as well as system dissemination.
requirements
Vv Only storing of data Every April, June, September and | Prepared and submitted to EMB
November (Earth Day, Central Office
Environment Month, Ozone,
Coastal Clean-up Day)

VI Manyal Upon Request Reports focus on the results
only without corrclating to the
condition when the sample was
taken due to lack of other data
from other concerned agencies.
This can also be attributed to
the field data form which does
not require other nccessary
data,

Vil Maintained in both hard copy | Moaitoring results provided to Adequate capability but the

and electronic file concerned L.GUs completeness of reports is fairly
adequate due to lack of human
resources and equipment such
as GPS and others.
VT Data processing (not enough) | Still reactive though there are Submits results on reguiar
plans conducting it basis, sometimes late due to
lack of personnel.

X Data encoded and copies Results of WQM activities are E-mail, Fax and by mail.

produced furnished to concerned LGUSs.

X Processed and stored at the Released upon approval of Submitted after the end of each

Laboratory Section Regional Director activity
X1 Diskettes and hard copy Public hearings for river -
classificafion, research conducted
by students and other entities.

X Folder Filing Done by Legal and Information Capable
Division

X Hard copy and E-file Done through public hearings, Quarterly
IEC

Source: JICA Bascline Study
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(5) Laboratory Facilities

Laboratory work is very important for WQM at the regions. Results of laboratory analysis
determine: (i} whether a Discharge Permit is issued or not, (i) if a facility viclates effluent
standards, and (iil) if the water quality a water body is deteriorating or improving. Table 3.5
shows the current capabilities of EMB laboratories in terms of the water quality parameters they
can analyze. All except for RO Il and RO VIII are capable of determining conventional water
pollutants (BODs, DO, pH, TDS, and TSS). Regions 1T and VIII are only capable of analyzing 4

and 5 water quality parameters, respectively. Among the major weaknesses are:

s RO laboratories lack the major equipment and accessories to analyze organic pollutants

and heavy metals;

»  Most of the RO laboratories are incapable of conducting bacteriological analysis of the

water samples;

¢  On-site testing apparatus such as pH meters, conductivity meters, DO probes, turbidity

meters are absent;

s Most of the heating and cooling equipment (BOD and bacteriological incubators, drying
ovens, water baths) are in need of calibration for temperature monitoring;
* Backup units for critical equipment like BOD and bactericlogical incubators, drying
ovens, thermometers, analytical balances, etc., are lacking;
e Safety installations are incomplete (laminar flow hoods, PPEs, emergency showers,
exhaust fans, firs aid kits, spifl kits, fire extinguishers);

Table 3-5
Capabilities of Laboratories of EMB

~ Regional Office - Taialse 789010111213 ] NCR| CAR [ CO
WQ Parameter:

BODS v ViV |||V v v | v v v v
Boron v
Chloride v Y v v v v v v v 4
Chromium v v
COD v v v v v
Coliform, Fecal v v v | v v v v
Coliform, Total v iV v v v
Color v iV viv W v v v v
Cyanide, Free v v
Dissolved Oxygen v VI v || viv|v v v | v v v v v
Metals;

Arsenic

Cadmium viivivivivIivivivy | v |y v v v
Copper v v v v v v v v
Lead v | v v v v v
Mercury v v v v
Nitrate v v
0il and Grease v v | ¥ v v | vy v
OCPs v
OPPs v
pH v Viiviviv| viv|v| Y ||V v v v
Phenol

Phosphate v v | v v v v v
PCBs '4 v
Settleable Matter v v v v v
Surfactant (MBAS)

Temperature v VI viviiviv|v|v| v v | v iV v v v
DS v VI ViV Y v v v v | v v v v
TSS v Vivviv| v v v v v v v v v

Source: JICA Baseline Study Report, 2004
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The CWA imposes a new set of tasks for the ROs, most of which will rely on the capability of
laboratories to analyze water quality parameters. Unless the capabilities of these laboratories are
improved, ROs will have difficulty in complying with the CWA mandate.

(6) Water Quality Monitoring and Classification of Water Bedies

Water quality monitoring involves the periodic sampling and analysis of water samples from
water bodies to assess water quality in terms of the criteria set in DAO 34. In nost ROs, this
activity is done for major water bodies, and annually at a minimum. Increases in the monitoring
frequency are usually caused by pollution episodes. Water quality monitoring is also a
component of classifying or re-classifying a water body. Currently, a total of 118 water bodies
are being monitored by the ROs and CO. This is about 26% of the 457 classified water bodies

nationwide.

There is non-uniformity in the sampling frequency, varying from wonthly to bi-annual. Table 3-
6 shows the distribution of water bodies monitored by RO and CO. With regard to the water
quality parameters monitored, most of the ROs monitor basic parameters like BOD, DO, pH.
feeal coliform, and TSS. Data needed for a eomprehensive WQM for a water body should
include the all the parameters specified in DAO 34, as well as volumetric flow measurements.

Table 3-6
QL.I-.a.rté'rly
NCR 5 5-12 Monthly
i 1 2 6 Quarterly
II 1 3 Quarterly
nt 3 3 Quarterly
IVA 3 2 4-5 Quarterly
IVB 9 2 3-13 Quarterly
v 5 5-10 Quarterly
Vi 5 3 13-15 Quarterly/Monthly
Vil 14 3 2-21 Monthly
VIH 1 4 1-6 Quarterly
X 13 4 i-8 Monthly
X 5 2-3 Bi-Anmual/Quarterly
Xl 23 3-12 Quarterly
X1 1 1 5-7 Quarterly
XIIT k! 1 3-7 Quarterly/Monthly
CcO 1 1 3-14 Quarterly
Total 95 23 Monthly

Soutce: Baseline study on EMB region offices for JICA EMB capacity development project on
water quality management (2004)
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Classification of water bodies provides very important baseline information. It also avoids
disputes arising between a wastewater source and water body users by prescribing precise water
quality criteria to be applied. At present, activities of the RO for the classified water bodies are
limited to the enforcement of the effluent standard and the regular periodic monitoring of water
quality. The principal rivers that still need to be classified as of this time are 184, or about 56
percent (Table 3-7).

Table 3-7
Philippines as of June 6, 2005

9 11 37.93
10 12 85.71
H 15 68.18
12 6 18.75
CARAGA 11 33.33
CAR 11 91.67
NCR 2 100.00
Total 237 421 184 56,29

Sounrce: WQMS, EMB Central Office
(7) Compliance Monitoring (CM) on Effluent Regulations

Compliance monitoring is done by ROs to periodically check wastewater discharges or effluent.
Typical CM activities done by ROs is summarized below:

¢ Re-sampling is schedufed if a facility exceeds the effluent standard during the first
CM sampling.

s A technical conference is conducted if the facility exceeds the standard. A
commitment is made by the proponent to address the exceedance.

s A case is filed to the Pollution Adjudication Board (PAB) if the facility still fails to
comply with the effluent standard.

Tn principle, compliance monitoring should be done several times in a year, depending on the
size and scale of the WTP and its effluent. However, {indings of the JICA Capacity Assessment
Study showed that, due to constraints, CM is performed mainly during PO renewal. In essence,
this is a once-a-year activity. Frequency of CM only increases when a complaint is filed on a
facility, or it an existing case at the PAB.

(8) Informatioun, Education and Commuuication (1IEC)

1EC is a major component in WQM as it plays a key role in providing information and feedback
on important WQM concepts and mandates. It will not only increase awareness and appreciation
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of WQM, but will also advocate and encourage actions that will lead to better stewardship and
vigilance.

The IEC at the ROs varies greatly and dependent mostly on the available rescurces. It also
encompasses the entire environmental spectrum and WQM is only a part of it unless special
events or requests are made by the concerned sector. Typical IEC activities in ROs include the
following:

Environmental Awareness campaign | «  Production of primers, leaflets, posters,
pamphlets, and newsletters

e TV and radio plug-ins

¢  Production of video CDs

e  Preparation of Powerpoint presentations

s  Preparation of regional fact sheets

e Conduct of lectures, seminars, fora, press

conferences, and public briefings

Earth Day

World Environment Day

Philippine Environment Month

Clean-up onth

Clean Air Month

Ozone Month

Hosting of environmentally related
cvents

3.2.4 Inadequate Capability of ROs to Establish WQMAs and Support Institutions

As it is, the ROs need a lot of improvement in many aspects of the current mandate as previous
studies have shown. Major reasons are lack of financial resources, personnel, training, equipment,
and laboratory facilities. Due to these, it can be deduced that the ROs will have gaps in the
following CW A mandates:

Trained RO personnel to act as Technical Secretariat for area Governing Board
Mogbilization of public participation in preparing WQMA action plans including
preparation of W() status report

« [Hstablishment of partnerships with mdustry and stakeholders in WQ menitoring and
management

3.3 Summary of EMB Weaknesses in WQM

The preceding sections have shown that the present status of EMB in terms of manpower,
resources, and structure, is inadequate in implementing the provisions of the CWA,
Compounding the problem is the uncertainty of budget allotment from the national government
to initiate and sustain the fufl implementation of the CWA, It was explicit in the CWA that the
allotment would come from government savings. The EMB will need financial assistance in the
initial phase of the implementation, It is hoped that with the establishment of the WQMAs, funds
generated from the market-based mechanisms of the CWA will be a source of budget. In
sumtmnary, the following were the identified weaknesses of EMB in WQM:

e Inadequate resources and capability of EMB CO

o Inadequate specification of WQM policies at EMB CO

s Limited capacity of ROs for WQM and implement CWA regulatory mandates
s Inadequate capability of ROs to establish WQMAs and support institutions
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Chapter 4 Project Strategy

The project strategy was developed to specifically address the problems in CWA implementation
capacity of EMB which was discussed it Chapter 3. This chapter describes: (i) the approach
followed in identifying the capacity strengthening inferventions, (ii) the capacity development
thrusts of the proposed Project Strategy, and (iii) the approach to inplementing the project using
pilot regions as learning areas, importance of donor collaboration, and general timetable.

4.1 Basis of Project Strategy

As shown by experience of other countries, efforts in environmental management parallel the
overall development of the economy. As economic development improves, so does the capacity
of government resources to support environmental management activities, such as by increasing
the budget of environmental authorities. Public and private investments in environmental
infrastructure, including pollution control facilities, also increase with growth of the economy.
Within the context of present consiraints in govemment resources available for environmental
management, the project aims to provide immediate support for water quality improvement needs
through a strategy of capacity building,

In reality, the scope of a truly national capacity development in WQM has to address the
strengthening needs of numerous organizations and institutions, such as other govemment
agencies, LGUs, NGOs, tesearch organizations, and people’s organizations. However, it is
important to first sirengthen the capacity of the lead institution, namely DENR-EMB, so that it
can be positioned to then mobilize other institutions for support. As such, this project is primarily
addressed to the strengthening of EMB and its regional offices.

Chapler 3 identified the four major areas of EMB’s water quality management weaknesses that
need to be addressed in relation to EMB’s water quality management capability in general, and
its capability to implement new mandates under the CWA in particular. These four major areas
of weaknesses are:

¢ Lack of an integrated WQM framework, including the supporting procedures and
guidelines for implementing such framework within the context and mandates of the
CWA IRR;

» Inadequate capability of the EMB Central Office to lead and support the regional offices
in integrated WQM and CWA implementation;

» Lack of experience and capability of regional offices in facilitating the establishment and
operation of WQMAs and their associated participatory systeins and institutions; and

»  Overall lack of technical and management capability among regional offices in water
quality management, and specifically in implementing new regulatory mandates under
the CWA IRR (i.e., discharge permitting and wastewater charge system).

These four groups/categories of problems and their specific elements, earlier explained in
Chapter 3, are summarized in Figure 4-1 in the form of a cause-and-cffect diagram (using a
fishbone lay-out). These problems were validated by the staff of the EMB Central Officc in the
course of focus group discussions held as part of the PD preparation, and also by the Directors of
the EMB’s regional offices during a policy workshop held on June 9, 2005.
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Based on the problem assesstnent summarized in Figure 4-1, a project strategy was developed
that specifically targeted the technical and management weaknesses of EMB that were identified
in the problem assessment.

The strategy is presented in the form of a hierarchy linking the main objective, outputs/results
and main interventions, shown in the form of an “objectives tree” on Figure 4-2. The sirategy
entails a wide range of activities needing strengthening, such as policy and planning, research
and scientific analysis, regulatory cnforcement, coordination and fund management. Many of the
activities are inter-dependent. In general, activities under Outputs | and 2 preceed activilies
under Outputs 3 and 4 (as explained in Section 4.6).

4.2 Characteristics of the Project

The capacity development nature of the Project means more than providing technical assistance
in the form of expert advise on purely technical or engineering matters, for instance in scientific
analysis techniques, monitoring mechanisms, or data/information systems. Rather, the capacity
building is both technical as well as institutional/organizational in naturc--with institutional
strengthening an even more immediate priority given the mandates of the CWA,

The CWA’s goal is to comprehensively change the way water quality management is performed.
This begins with formulating an integratcd policy framework, then using the comprehensive
framework to secure involvement of other agencies and stakeholders in planning and
implementing water quality improvement actions, introduce new management tools (e.g., market
instruments to add to the regulatory instruments), raise funds for water quality management, and
make various institutions accountable for their performance.

The CWA’s goal can only be achieved over a long term and, within this context, there is
correspondingly wide range of activities to be pursued. Although it is possible for a Project
assistance to focus on only one or two sclected activities to be supported (e.g., the policy
framework development and their guidelines) the impact of such an approach would not be
significant unless there is corresponding support for the implementation of these policies and
guidelines. On the other hand, if project assistance were focused mainly on implementation
activities (e.g., regulatory enforcement activities in the regions), lack of a coordination
framework, procedural guidelines and management tools would become serious obstacles.

Nonetheless, a single project eannot aim to support the entire implementation support needs of
the Clean Water Aet. For the present JICA-assisted project, focus is on supporting the EMB
rather than the variety of other agencies that also have important mandates under the CWA (e.g.,
the DPWH for sewerage infrastructure).

The project will assist EMB in establishing a coordination system with these other agencies,
beginning with the preparation of a comprehensive policy framework. However, support for
implementation of agency-specific mandates will be focused on EMB.

Within EMB itself, implementation of CWA mandates arc divided between the Central Office
and the Regional Offices. Much of the needed support is in the regions where CWA
implementation activities will take place, such as establishing arca-based water quality
management systems, regulatory enforccinent and monitoring using new instruments, In this
case, apart from assisting the Central Office in facilitating preparation of an integrated
implementation framework and procedures, the Project will strengthen the CO to become an
effective supporter to the Regional Offices where the policy and procedures will actually be
applied.
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Figure 4-2. Elements of the Project Strategy

Goal

Projact Purpose

National capacity far
integrated water guality
management undar CWA
IRR developed

!

Capabilities of EMB Central
and Regional Offices to
implement priority actions
mandated under the CWA
IRR ara strengthened

Output 3 Oulput-2

kd k4

Output 3

k

¥

Qutput 4

7

Integrated paolicy framework for
WQM based on the CWA is
established and supporied by
adequate procedural guidelines
and training for EMB staff

Caparily of EMB Central Office o
lead and support the Regicnal
Offices is strenglhened

Capability of EMB Regional
Offizas {0 establish and
support WQMAs and related
institutiens is sirenghensd

Qvarall capability of EMB

Regionzl Offices in water quality

management is strengthenad

I !

¥

integrated WQ management
framework and strategy
Comprehensive policy and
puidelines on market hased
instrumants

Guidelinas for designation of
WQMAs and non-attainment
areas

Guidealines for groundwater

regions

mobilization

Guidelines for pollution load
compulafion and discherge
pamnitting {including for land

reporting
WQM fund

improvad coordination with

Sclentific field surveiltance
and R&D for WQ modaling
$EC using water quality
modals for stakeholder
awarensss-raising and

Managamant of nationat

WCMA defineation and
WOM sirategy
formulation

Forrmnatlion of WQMA
management badies
WOMA multisectoral
action planning, end
LGYU complianca

GlS-anablad watar quality planning
classification ) dalabases Parlnership programs
Gulde_hnes for WOIMA action Wide-grea data network on WG monitoring
planning Nationel water quality stalus Treining of stakeholders

for WQMA, aclion
planning, including 1EC

application}

Guldelines for WQM fund
managemsnt and reward
schiemas

Guldelines for catagorization
of indusinies

Guidelines for parinesship
pragrams on watar quality
manitoring

Guidalines for water quatity
verience {e.9., geothermat
and energy facifitios)

Improvad capacity of central
offica Jaboratory as training
center

Tachnical training {iaboralory
procedures, database
management, modsling)

|dentification of aitainmant
and non-attainment araas
Implamant load-basad
discharga permitting and
potiution charge systam
Esiablish coflaction and
accounting system for
potiution charges and
permit feas

Programs far compiiance
inspaction {and
priorilization)

Pollition foad modsiing
and required data surveys
Pellution source inventory
Provida fiald monitoring
aquipment apd vahicles
Establisnment of watar
quality and reguiatory
databese

RO laboratoriss
improvemant and
agquipment support
Preparation of regional WQ
status report {aise for iEC)
Crose visitg for regional
staff

Guidelines for compliance
inspeclions
Training on procadures

4.3 Main Elements of the Project Strategy
4.3.1 Goat and Project Purpose

Based on the problem assessment and characteristics of the project described above, the overall
goal is to development of national capacity to implemen( an integrated water quality management
system within the context of the Clean Water Act. This goal statement addresses the long term
need to strengthen national capacity for water quality management under the leadership of DENR-
EMB, and takes intc consideration the need to establish an integrated managenient system as
mandated by the Clcan Water Act.

The specific project purpaose is to strengthen the capability of Central and Regional EMB offices to
implement priority actions mandated by the CWA and its IRR. The project is, hence, focused on
the strengthening needs of EMB as the lead institution for carrying out DENR’s specific mandates
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under the CWA. The Project will also assist EMB in aligning the roles of other agencies and
stakeholders through an integrated policy framework.

4,3.2 EMB’s Ownership of the Project

The project strategy is designed to make up an integrated set of outputs and corresponding
elements/means needed to strengthen EMB’s water quality management capability with support
from the Project, and within the context of the overall goal and project purpose earlier stated.

It is emiphasized that the items in the project strategy are stated from the standpoint of EMB as the
main actor, not the Project technical assistance team. This is to highlight the ownership of the
project by EMB and the latter’s commitment fo its successful outcome. The Project’s role is to
provide support in accomplishing EMB’s capacity strengthening through the outputs and activities
identified. Therefore, the successful outcome of the Project depends both on EMB’s commitment
as well on the Project’s assistance.

In identifying the Project activities, the priorities and considerations identified by EMB through a
series of focus group discussions (FGD) with EMB staff (including WQMS staff and regional
Directors) as well as DENR-FASPO were used as basis.

4.3.3 Activity Priorities

The project strategy does not attempt to address all the problems identified in Figure 4-1. During
the course of the focus group discussions, it was agreed that the strategy should reflect priorities
for strengthening, Attempting to include in the project design everything needed to strengthen
EMB’s WQM capability would not be feasible given the budget limitation of the JICA assistance.
Nonetheless, those activities that could not be included in the JICA-supported project would be
developed for separate support from other development assistance agencies (e.g., groundwater
vulnerability mapping).

In selecting which activities to include in the project design, the FGD identified items that were
judged as urgent for EMB to meet the CWA implementation timetable, at the same time also
important for the long term strengthening of water quality management capacity in the central and,
especially, in the regional offices. The FGD further reviewed the prioritized list and merged
activities that eould be combined in order to arrive at a compact and economical project design.
The resulting project strategy is summarized in Figure 4-2 which shows the expected
outputs/results and their activity elements.

It was also agreed that Project assistance to the regions will focus on three ROs that will serve as
testing areas for applying the policy implementation procedures and management tools developed
nnder the Project. They will also serve as learning areas for the other regions, as explained in
Section 4.5 below.

4.4 Framework of Support to EMB Central and Regional Offices

Figure 4-3 shows the relationship of activities between the Central Office and Regional Offices.
There are two main lines of support, one to the Central Office and the other to the Regional
Offices. In policy and enforcement, for example the support to EMB CO will be in preparing
specific guidelines to implement the integrated WQ management framework. These guidelines will
be used by Regional Offices to carry out specific mandates, e.g., implementation of the discharge
permitting system. The regional snpport will focus on three pilot regions that will serve as testing
and learning areas for WQM procedures and support systems to be developed.
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Figure 4-3 Framework of Capacity Development Project

Strengthen EMB capability to implement
CWA

Strengthen
GG

¥ ¥

integrated policy and } Discharge permiting,
Policy and procadures, manuals charges, SMRs

enforcement

Strengthen ROs

Coordination with Coordination with
national agendies LGUs, stakeholders

Establishment of
WQMAs and support
bodies (GB, TS,

Area water qualily MSGs)

management
Area action plans, pilot
projecls
Fund National WQ Area WQ
Management management fund management fund
WQ model, Data surveys
) integrated national
Modeling, database WQ Model calibration
databases and GIS
reporting Data network Permitting database
Mational status and accounting
reporis Regional reports

Sampling, monitoring

Procedures, national and testing equipment

Laboratory reference and

training laboratory Vehicles

EMB staff; Regulatory procedures, data

Trair;:;lg and collection and analysis, planning

Stakeholders: Area planning, WQM

4.5 Strategy Components and Thrusts

The Project Strategy is divided into four main components: (i) formulating an integrated water
quality policy framework and providing procedural guidelines for implementation of EMB’s role
within such framework; (if) strengthening the Central Office’s capability to lead and support the
regional offices; (iii) assistance to the Regional Offices in establishing and sustaining Water
Quality Management Areas and their institutions; and (iv) support to the Regional Offices in
WQM, particularly in enforcing the discharge permitting and wastewater charge system as well as
in compliance monitoring,

4.5.1 Integrated WQM Policy Framework and Implementing Guidelines

(1) Policy Framework

According to the CWA, the EMB is mandated to formulate an integrated water quality
managemeut framework that will define proper defegation and effective coordination of water
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quality management activities by different actors. This framework is intended to integrate all
existing or proposed frameworks of other government agencies concerned with water quality
management, and in guideline form will specify: (i) water quality goals and targets, (ii) period of
compliance, (iii) water pollution control strategies, (iv) water quality information and education,
and (v) human resources development.

It is expected that this framework will be developed along the following principles of integrated
water resources management: (i) coordinated but decentralized planning of water quality
management using a watershed or basin approach, (ii) encouraging multi-stakeholder participation
in sefting water quality management objectives and developing plans for their attainment, and (iif)
capacity-building through awareness-raising coinbined with information systems for participatory
and informed decision making.

Following the principles above, the framework will have to deal with water quality issues together
with concerns for watershed protection and water supply management. Concerns for water supply,
waler quality, and environment are inter-dependent; and will have to be treated as such in the
framework. This holistic framework is also expected to give importance to managing water quality
for the protection of water-based ecosystems. For instance, the existing water classification scheme
is heavily biased toward use of water to meet human needs (e.g., drinking, washing, fishing), with
little emphasis on the requirements of other living elements of water-based ecosystems (e.g.,
wildlite),

Integrated management means managing water as a single resource. For mstance, water quality in
rivers depends not only on the pollution discharged along its banks but also on the volume of water
coming down from the watershed, Therefore, preferably natural boundaries for managing the
resources should be established, and ideally within defined hydrographic basins, Within these
areas, it is imporiant to establish coordination systems that allow water users/polluters and
stakeholders to participate in management decisions and to develop agreement on issues and
solutions to problems. WQMA Governing Boards are expected to enable multi-sectoral
participation in formulating area water quality master plans, allocation of water pollution loads,
and implementing improvement projects.

Because actual management of water resources (utilization and protection) is a function performed
by different agencies, coordination will be a key role for EMB. However, coordination is difficult
if it is confined at the national level, remote from the settings of problems and from those who
have a direct stake in water quality management problems. Coordination needs to be decentralized
through EMB’s Regional Offices and the WQMA Governing Boards.

(2) Market Based Instruments

The WQM framework is also expected to institutionalize the combined use of traditional
regulatory methods (“command and control”) and market-based instruments. Economic
instruments, such as wastewater charges and effluent trading are intended to induce voluntary
restraint on water pollution activities. The basis for economic instruments is proper pricing of
water resources. Proper pricing in this sense does not mean getting the price of pollution exactly
"right" (as in conducting complex studies to determine the damage cost of water pollntion). For the
integrated water quality management framework, it means establishing the principle that use of
water bodies as waste sinks entails a cost that should be borne by the polluter.

The traditional regulatory mechanisms themselves are not being abolished; rather, they are being
complemented by economic instruments. The discharge permitling system, for example, that is
mandated under the CWA uses discharge standards to be used in combination with load-based
wastewater charges. The system forces polluters to choose tlie most economnically efficient
abatement steps in order to reduce the wastewater charges they have to pay. The effect is to
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encourage them to develop cheaper, nore effective means of abating pollution. For society, it
means that the economic cost of controlling pollution is minimized.

Unlike a system that relies exclusively on regulatory standards and fines, a wastewater charge
system creates an incentive to reduce pollution even below the levels permitted by the standard
because charges are applied on all wnits of pollutants discharged (i.e., mass rather than
concentration), Furthermore, unlike a fine which is applied only when the discharge exceeds the
standard, a wastewater charge is applied to all amounts of the pollutant—even if the discharge
meets the standard. In case the discharge violates the standard, notice of violations will still be
issued and administrative cases imposed in addition to the wastewater charge. This illustrates why
a wastewater charge is o a substitute for regulatory instruments based on conventional standards.

Therefore, at the core of an integrated WQM policy is a framework that treats water as a multiple
use resource and an economic good; the need for enforcing existing regulatory mechanisms and
supplementing these with economic instrunents; capacity building for multiple stakeholders with
emphasis on participation in planning and implementing water quality management programs.

(3) Procedural Guidelines and Training

However, an integrated policy framework alone is not sufficient to ensure that water quality
management activities are actually undertaken in the regions. For EMB itself to perform its role
within this integrated management framework, detailed procedural guidelines especiaily for the
regional offices are needed. These guidelines should specify how WQMAS are to be delineated,
leading to the formation of governing bodies and support groups, and then to the preparation of
action/compliance plans as specified in the CWA IRR.

In implementing the discharge permit system which now incIndes a wastewater charge, the EMB
ROs need specific guidelines on the determination of pollution loads, the allocation of discharge
quotas in non-attainment areas (where total pollution loading is to be reduced to meet ambient
water quality guidelines), the computation of the wastewater charge, and the accounting and
disbursement of wastewater charge revenues,

Also, even before the new discharge permitting system can be enforced effectively, the
classification of water bodies needs to be completed. Non-attainment areas also have to be
identified. For these, procedural guidelines are needed, along with training of EMB personnel in
their implementation.

4.5.2 Capacity of EMB Central Office to Lead and Support Regions

Strengthening of the Central Office aiins primarily to enhance the latter’s capacity to guide and
support EMB’s Regional Offices that are at the forefront in implementing EMB mandates under
the CWA. There are four items that are inportant in this strategy: (i) establishment of a monitoring
program that should extend beyond monitoring for regulatory enforcement purposes, but also for
purposes of comprehensive policy-making and area planning, (ii) improvewnent of scientific
analysis techniques through strengthening of laboratory procedures, including development of
water quality modeling and GIS mapping capabilities, (iii) streamlining of information systems to
manage the flow of data coming from the regions and those coniributed by other agencies, and (iv)
using the data collected and the results of scientific analysis as material for reporting on the status
of water quality and for conducting and effective public information and education program. .

(1) Scientific Analysis Systems
Traditional water quality monitoring was basically intended to support regulatory enforcement

(e.g., monitoring of water bodies for classification in support of standards setting, and compliance
monitoring of pollution sourcces). Within the integrated framework of CWA, the objectives of a
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water gnality monitoring program should now be expanded to address policy and planning needs,
such as for area-based water quality management and the development of policies ranging from
economic instruments to adoption of industry-specific or even site-specific discharge standards.

For one, the shift to a load-based permitting sysicmn will require that EMB start monitoring
discharge volumes or flow rates, not just the waste load concentrations, Ambient monitoring will
have to be comrelated closely with discharge monitoring, e.g., through modeling, so that pollution
carrying capacities (for the established beneficial use classification) of the receiving water bodies
are not exceeded.

(2) Support to Policy, Planning and Monitoring

In the past, EMB had not been involved directly in coordinating water quality management in the
comprehensive way now envisioned under the CWA—for example, to include planning for
sewerage development. Thercfore, there was no demand internally to expand monitoring
objectives to include area planning. However, in order to implement an integrated water quality
mauagement framework, the monitoring system should be supported by appropriate scientific tools
and data management systems in order to become responsive to the scope of that framework, as
described earlier. :

Through assistance to the Central Office, the proposed project will focus on rationalizing the water
quality monitoring system of EMB so that the scope of monitoring gradually expands to cover
point and non-point sources (that will be needed for area management), water flow/volumes in
addition to pollutant concentrations, and also groundwater. The purpose of the monitoring system
would go beyond regulatory enforcement, and would be designed to support policy and planning
needs, scientific analysis (modeliug), as well as public information and education needs. The
formatting of water quality data would also have to change so that both time series and spatial
attributes (locations) of pollution sources are captured in the monitoring system. Finally, the
momitoring system should be comprehensively designed around key indicators so that reporting is
systematic and comparison of performance across areas can be made easily. The indicators
themselves have to be carefully chosen so that they can be applied to all the regions.

There is also a need to establish mechanisms for collaborative monitoring and information
management involving other agencies, civic groups and local government units. Cooperation with
NWRB would be needed to monitor river flows, for exampie. Public access to consolidated
monitoring results using key indicators could be provided through the Internet.

4.5.3 Establishment of Water Quality Management Areas and Governance System
(1) Designating WQMAs

Under the CWA IRR, EMB ROs are responsible for initiating the process of designating water
quality management arcas and delineating their boundaries using criteria specified by DENR
through the EMB CO. The Regional Offices are also tasked to support the operations of the
governing boards of the WQMAS through setting up of Technical Secrctariats manned by the RO
staff,

Integrated management requires ability to manage water quality within the context of a water
resource system, and such systems in turn are ideally delineated following natural hydrographic
boundaries (watersheds). Within these boundaries, the CWA mandates the establishment of an
institutionalized coordination system that allows stakeholders to participate in water quality
planning and management. To achieve this, the EMB RQOs will have to establish mechanisms for
local multi-stakeholder participation in preparing area management plans, ideutifying projects, and
resolving implementation problems. Coordination and back-end support (through the Technical
Secretariats) will be the basic role of the Regional Offices in support of local institutions.
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(2) Participatory Management Systems

However, EMB’s Regional Offices currently lack experience in setting up and supporting multi-
sectoral inanagement organizations in local areas. Under this project strategy component, three
regional offices will be selected and used as “pilots” to test and demonstrate systematic steps for
WQMA designation, conduct of walcr quality assessments, preparation of status reports, creation
of Governing Boards and Technical Secretariats, formulation of action plans, and preparation of
water quality management projects. The pilot regions will serve as learning areas for the other
Regional Offices. Using the pilot regions, tested procedures can be derived that will facilitate the
organizing and planning activities of the other regions.

Specifically, the Regional Offices are mandated to assist the Goveming Boards in setting up
effective area management systems. This requires establishing clear priorities and securing the
support of stakeholders——in particular, industry, communities, and local government units.
Through the Technical Secretariat, the RO will have to assist the area governing boards in
identifying and analyzing water quality problems that pose the greatest threat to public health as
well as to protection of the aquatic environment. Ability to focus on the most significant problems
will help conserve resources and build collective confidence to solve problems,

Under this strategy, pilot regions will be assisted in providing management tools to the Governing
Boards, including decision support systems (e.g., based on the water quality model for the area),
planning and budgeting systems, and monitoring and evaluation of the management system’s
effectiveness.

Since projects of the WQMAs are supposed to be funded by revenues from the wastewater charge
system, institutionalizing fund management will be important. ROs will have to work closely with
the governing boards in setting up fund accounting and disbursement systems. Policy-making on
use of the fund will have to be guided by the ROs. Fund usage should go beyond supparting the
activities of the Board or financing water quality improvement projects. As the area water quality
management fund goes bigger, innovative uses such as plowing it back to support pollution
prevention initiatives of industry should be explored so that the long term policy objectives of the
wastewater charge system are attained (e.g., to promote industry self-regulation).

In order to standardize planning activities in WQMAs for the pilot regions, the project will
introduce a systematic procedure for problem analysis, strategy formulation, planning and
budgeting of prograin or project interventions. This can be developed using well-established
techniques in project cycle management or logical framework analysis. These techniques are also
designed to facilitate involvement of stakeholders. Participatory techniques are important because
water quality issues are likely to be perceived in different ways by different stakeholders. It is
important to easy-to-apply procedures to manage the involvement of stakeholders and to avoid
conflict. With said procedure tested and refined in the pilot regions, the participatory system will
provide a standardized approach to area water quality management that can be replicated in the
other regions.

4.5.4 Strengthened Capacity of EMB Regional Offices
(1) Discharge Permitting and Wastewater Charge Systemn

The implementation of the discharge permitting system which combines efflvent standards with
payment of wastewater charges is the main target of assistance under this strategy component.
There are a number of key activities that need support to cnable Regional Offices to implement the
new dischatge permitting system effectively. For one, discharge permitting now has to provide
guidelines for disposal of wastewater on land, e.g., septage from domestic wastes.
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Also, there needs to be an inventory of the pollution sources that will be covered by it. Already,
there has been a clamor during the CWA-IRR public consultations for industries to be properly
categorized (e.g., by size, type of process) so that wastewater charge formulas appropriate to
specific categories can be adopted. Numerous small sources may be dealt with through a flat
charge system, for example, which will make the work of processing their permit applications and
monitoring their compliance easier. '

(2) Compliance Monitoring

The monitoring of discharges from regulated sources is expected to entail additional work for the
Regional Offices. Compliance monitoring will have to go beyond measuring pollutant
concentrations, but also pollutant loads (e.g., kilograms of BOD). To calculate the latter, the ROs
will also have to measure discharge flow rates. This will require additional monitoring equipment
{(e.g., flow meters), including vehicles to enable compliance inspectors to imove around more easily.
Yet even with the additional equipment and vehicles, it may not be possible to greatly increase the
compliance monitoring coverage given the large number of pollution sources.

It will be important, thus, for Regional Offices to come up with a program to prioritize coverage
and compHance inspections, Priorities for inspections will be dictated not only by the size of the
source’s discharge, but the impact of the discharge on the surrounding water bodies. As such, the
monitoring will require a careful balancing of effort between monitoring of ambient water quality
and monitoriug of source-specific discharges.

(3) Database Management

Establishments that are presently being regulated by EMB make up only a fiaction of the total
nutnber of sources that is meant to comply with the system. In order for it to be perceived as fair
and encompassing, the system will have to eventually cover all significant sources (perhaps
through a phased program, such as that used by LLDA in the Laguna Lake region under its
environmental user fee system), Therefore, databases need to be established to track existing
pollution dischargers and to bring into the system those that have so far eluded it. The assessment,
collection and tracking of wastewater charges also needs to be supported by an efficient
assessment and accounting systemn linked to the poHution sources database.

(4) Data Surveys and Application of Scientific Tools

Especially in the non-attainment areas or so-called “hot spots”, it will be necessary for the regional
oftices to acquire capability to relate water quality ambient conditions to water pollution loads, In
non-attaimnent areas, for instance, pollution loads ate supposed to be reduced through the adoption
of pollution load quotas. The quotas would be set so as to meet ambient water quality targets. One
way to do this is by trial and error, i.e., adjust pollution loads until the desired water quality targets
are met. However, this is inefficient and time consuming. Industres also will have difficulty
planning their pollution control activities if discharge standards change very often. A better
approach to correlating water quality with pollution loads is through modeling.

Basic water quality models, focused initially on DO, BOD and TSS parameters that are covered by
the wastewater charge system, have to be set up in the regions—beginning with the three pilot
regions. Using the pollution source database and data from ambient water quality monitoring (as
well as flow data for the receiving water bodies), it should be possible to calibrate simple models
to allow the regions to evaluate the relationship between pollution loads and water quality, and
thereby guide it in properly setting pollution load quotas that will be scientifically acceptable to the
affected sources. Data surveys will be needed to properly calibrate these models. Data from the
same surveys will also be used for water quality status reporting—especially during the early years
when the data system in the regions is still weak.
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Reporting can be enhanced by using the water quality models to predict the effects of alternative
programs on pollution load reduction. For the area water quality governing boards, the model
would be useful to forecast the effect of various policies. Training will be needed to enable
regional staff to operate and maintain the simpie models.

4.6 Strategy for Project Implementation
4,6.1 Selection of Pilot Regions

The project is designed as a comprehensive strengthening package that will benefit the whole of
the EMB organization—the Central Office as well as all the Regional Offices. Even though only
three regions will be selected as pilot areas for testing and refinement of the CWA policy
ilnplementation procedures as well as management support systems (e.g., standardized data
systems) developed at the Central Office, all regions will benefit from project-sponsored training
on the application of these guidelines and management tools. The pilot Regional Offices will serve
as learning areas where the procedural and system tools will initially be implemented, while at the
same time providing opportunity for EMB managers in the other regions to observe and draw
lessons.

The choice of three pilot regions is dictated mainly by budget limitations of the JICA technical
assistance. Although it is theoretically possible to spread out the assistance to cover all the EMB
ROs, the project strategy elements are very much inter-dependent (because they are designed to
support an integrated policy framework as mandated by the CWA) and thus require an integrated
implementation. Fragmenting the strengthening strategy by scattering activities across many
regions would diminish overall effectiveness and sustainability,

The design approach opted for a comprehensive package of strengthening activities (policy
framework and coordination, guidelines, planning and management tools, training, equipment)
with a view to generating additional resources fromn other development assistance agencies in order
to eventually support all the regions. Other donors will be asked to support the non-pilot regions in
implementing the procedural and management tools developed and tested by the project. This also
helps ensure that assistance comning from different donors align with a common strategy for
capability strengthening, which will also prevent duplication of efforts or incompatible methods.

The pilot regions will be selected by applying these eriteria:

e Each of the major island groupings (Luzon, Visayas and Mindanao) will have a pilot
region represented;

e The pilot regions will be selected so that they reflect major thrusts of the DENR and EMB
(e.g., urban environmental management, protection of coastal areas for tourismn and
fisheries, rehabilitation of the mining industry);

e The pilot regions will be chosen so that they provide representative settings for water
quality management, i.e., the first pilot region characterized by having highly urbanized
cities whereim water clean water and sanitation are paramount issues; a second region
faced with water quality management issnes that threaten eco-tourisimn and fisheries; and a
third pilot regiou characterized by having substantial industrial activity (e.g., mining); and

e The selected region must have adequate staff available to perform the WQM activities that
will be strengthened.

At the policy workshop with EMB Regional Directors held on June 9, 2005, the following regions
were endorsed as potential pilot arcas: Region 3 in Luzon is representative of highly urbanized
areas with fast growing population. The Cordillera Autonomous Region (CAR) in Luzon
represents similar urbanization conceras, particularly around the City of Baguio. Region 6 in
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Visayas is representative of coastal management and ecotourism development concerns, while
Region 12 in Mindanao is representative of areas affected by industrial development-in this case,
fishing/mining (multiple use of Sarangani Bay).

JICA supported the implementation of the Southern Mindanao Integrated Coastal Zone
Management Project in Region 12. The infrastructure developed out of this project, e.g.,
Environment Conservation and Protection Center, would be useful in supporting the capacity
development project there. However, there are security concerns for Japanese personnel that need
to be considered in including Region 12 among the project areas.

4.6.2 Collaboration with Other Donors

Ultimately, the goal is nation-wide capacity-building in water quality management. Focusing on 3
ROs will not achieve this goal. The role of other funding agencies will be crucial in replicating the
strengthening activities beyond the three pilot regions that will be directly assisted by the Project,
The choice of these regions, as explained in Section 4.5, is based on their usefulness as testing
areas for the procedures and systems developed under the project, and their value as leaming areas
for the other regions.

A concerted support by JICA and other donors in strengthening EMB using common procedures
and systems developed under this Project will ensure a more efficient and effective strengthening
process. It will avoid potential for introducing incompatible procedures in different regions if
support systems are developed under separate technical assistance projects of different donors
lacking coordination.

Therefore, an activity has been included in the Project design to generate additional funding from
other agencies so that the strengthening activity can be extended to other regions, i.e., Activity
2.10 in the Project Design Matrix (see also Seetion 5.2.10).

4.6.3 General Timetable for Implementation

Outputs 1 and 2 of the strategy are required in order to support CWA implementation actions in
the regions. Qutput 1 consists of the integrated policy framework and the procedures and systenis
that EMB ROs need in order to guide their CWA implementation activities, Quiput 2, in addition,
will provide the management tools to enable efficient implementation of procedures, e.g., scientific
analysis tools, equipment, database management, financial accounting, and reporting system.

Therefore, the implementation of the Project will generally follow two phases. Phase 1 {first 2
years) will focus on Outputs | and 2. Phase 2 (years 3 to 5) will focus on Outputs 3 and 4, starting
with the 3 pilot regions under the Project and expanding to the other regions through replication
support from other funding agencies. However, this is only a general phasing. Activities related to
Outputs 1 and 2 will continue beyond the second year--for instance, to revise procedures and
upgrade tools during the 4” or 5" year based on results of their application in the regions. Some
activities in Outputs 3 and 4, on the other hand, will be initiated during the first 2 years--for
instance, coordination activities with regional oftices in developing the procedures/systems, and
the data surveys needed for water quality status reporting and modeling.

A general timeline of activities is shown in Table 4-1. A detailed activity-based schedule is shown
in Annex B (Plan of Operations).
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Table 4-1. General Timeline of Implementation

Years 1 and 2

Years3to S

Set up of multi-agency coordination .

Coordination of multi-agency roles in

) system for policy formulation integrated policy implementation
2B Formulation of Infegrated WQM e Policy review and refinement
:*E o Policy Framework s Revision and updating of procedures,
b E Development of procedures, including puidelines and manuals
< § operating guidelines and manuals to o Continuation of training for regional
) ) \ . : ; >
3z %mplement EMB s roles in the staff in procedure implementation
BT integrated policy frainework :
C g Orientation and training of regional
) staff on the policy framework and
implementing procedures
Coordination with EMB regions on » Coordination with EMB regions on
— procedures development procedures testing and refinement
@ H% Development of scientific tools (e.g., | » Refinement and updating of various
}E o modeling) and information system management tools (models, databases,
= o (database and network) reporting system)
b % Development of fund management »  Adjustment of IEC approaches
a3 system
E‘_ E Water quality status reporting system,
590 including data gathering
© §§ 1EC approaches and mechanics
e Streamlining of laboratory procedures
and training of regional staff
Initial delineation of Water Quality Additional delineation of WQMAs
g Management Areas (WQMAs) Orientation-traiming of area stakeholders
3; g Coordination with area-based in WQM planning and management
B CEh stakeholders to create local + Multi-sectoral planning by area
G O . .
o« R4 management bodies governing boards and stakeholders
o -E Training of EMB Technical * Action planning by LGUs
22 Secretariats to support arca governing | «  Implementation of area water quality
g é boards improvement projects
¢  Establishment of cooperation programs
in water quality monitoring
Data surveys/assembly s Water body classification
Water quality status reporting o ldentification of non-attainment areas
Equipment acquisition and training ¢ Pollution source inventories and
2~ (WQ sampling and monitoring categorization
= % equipment, laboratory equipinent, ¢ Discharge permiiting system and
2 "B vehicles) wastewater charge system
4 ¢ Financial accounting and reporting {for
T _E WQ fund manageinent)
E_ % s Repulatory compliance inspections
s =) s Water quality inodeling to manage non-

attainment areas

Database build-up

Cross-visits to share lessons from the
pilot regions
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Chapter 5 Project Design

This chapter describes the main activities to be implemented under the Project to produce the
strategic resufts or outputs deseribed in Chapter 4. The formal of the Project Design described here
follows the Project Development Matrix (PDM) shown in Annex A. This matrix summarizes the
structure of the capacity strengthening project, identifying its general objective, specific purpose
and main activities, as well as the output indicators and important assumptions or preconditions.

The main activities are grouped below under each of the four Outpuis of the Project. The context
within the CWA IRR implementation that is being supported, the basic considerations and general
approaches for producing those outputs were described in Chapter 4. Specific approaches are
described below in the form of activities, with each activity explained as to its context/rationale
within the overall output strategy, the general scope of tasks required, recommended method,
equipment support, assumptions or preconditions, as well as specification of expected results.
These activities are the basis for formulating specific tasks for the Terms of Reference of the
Project Team. i

The specification of activities is presented from the point of view of EMDB as the implementer of
the Project. The role of the JICA Project Team (or technical assistance team) is to provide advice
and support in implementing each activity. The nature and general thrust of the support (e.g.,
assessment, technical advise, training, coordination, equipment) from the Project Team is
explained for each main activity,

5.1 Integrated Policy Framework, Guidelines and Training

Output 1: Integrated policy framework for WQM based on the CWA is established and
supported by adequate procedural guidelines and training for EMB staff

The overall thrust and approach to deliver this output was described in Section 4.4.1. There are
basically three types of activities under this output: policy formulation, development of procedural
guidelines, and training. The policy activity will produce an integrated water quality management
framework to guide CWA IRR implementation. Within such framework, procedural guidelines for
specific provisions of the CWA TRR will be prepared, covering: narket-based instruments, water
classification, WQMA designation and area planning, identifieation of non-attainment areas,
industry categorization, compliance monitoring and enforcement. Substantive aspects of each
procedural guideline are explained under each preparation activity. The training activity on
procedures/systems for water quality management included local training and training/study tours
in Japan.

Common steps for developing the various procedural guidelines include assessment of the required
scope and content of the guidelines, validation of the scope/content with EMB, research to assess
experience in other countries, drafting the guidelines, workshops with EMB to review draft, first
round of revisions, testing in the pilot regions, and second round of revision based on pilot area
results.

The objectively verifiable indicators for this output are: (i) publication of the policy framework;
(i) publication and dissemination of the supporting procedural guidelines, (ii) adoption and testing
of the procedures in three pilot regions; and (iv) completed orientation-training programs on the
policy framework and supporting procedures, and (v) project proposals for obtaining support for
non-pilot regions from other donors.
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A key assumption is that other development assistance agencies will be willing to support the non-
pilot regions in replicating the strengthening, specifically in applying the procedures and systems
developed under the Project.

5.1.1 Water Quality Management Framework

Activity 1.1: Sef up multi-agency coordination system o formulate an integrated water quality
management framework and implementation plan.

The objective of the integrated policy framework prescribed by the CWA was explained in
Chapter 4. The framework’s essential features are adoption of an integrated water resources
management (IWRM) perspective, the active involvement of stakeholders, and the development of
innovative management schemes such as the combined use of regulatory and market based
instruments.

The scope of the activity for preparing the framework and action plan will address two prominent
aspects of the water quality management problem. One aspect pertains to water pollution caused
by point sources (e.g., industries, commercial establishments) that are subject to regulation by
EMB. The framework will define ways to strengthen regulatory control over these sources,
including expanding the number of industries effectively subject to regulatory control. The other
aspect of the problem is caused by poliution coming from area-wide sources, notably domestic
wastewater which is contributory to the problem as much as industrial point sources. The
regulation of these activities is outside the mandate of DENR. Sanitation improvement, for
instance, is the mandate of local governments, while provision of centralized sewerage is that of
water districts and the DPWH/LWUA. These agencies cannot be ordered by EMB to perform
water quality management tasks; they can only be engaged through coordination.

To address the second aspect of water pollution management described above, the coordination
system should be initiated by EMB to so that programs targeted especially to managing household
wastewater can be developed in cooperation with LGUs, DPWH, DOH, and the water
districts/concessionaires.  Although the preparation itself of a master plan for sewerage
development is not directly supported under this activity, coordination arrangements for such
planning will be initiated here.

5.1.2 Procedures for Designating WQMAs

Activity 1,2: Prepare procedural guidelines for designating Water Quality Management Areas
(inchuding identification of non-atiainment areas as defined under the CWA),

As specified in the CWA IRR, there are two ways that WQMAs can be designated. One is for the
ROs to initiate the process of designating the areas with reference to criteria developed by the
Department (specifically the EMB CO). The other way is for local institutions (e.g., LGUS,
PAMBs, civic groups) to propose designation of such areas, in which case the proponents are
required to provide supporfing information including documentation of process followed (e.g.,
from data gathering to report preparation).

The procedures under both approaches to designating WQMAs will be described in the guidelines.
These guidelines will specify the kinds of information to be provided to support the proposed
WOMA (e.g., dala on water quality, topographic map showing boundary of proposed area}, as well
as the steps to be followed in conducting relevant technical studies and consulting stakeholders.
The guidelines will clarify the roles of the parties involved (EMB RO, proponents, related
agencies) throughout the process of inifiating proposals, data gathering, conductiug technical
studies, consultations and preparing reports/recommendation to the DENR Secretary (who
authorizes the designation).
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The procedural guidelines will also specily steps for designating wow-affainment arcas, i.c.,
specific water bodies or portious thereof where water quality guidelines have been exceeded.
Because the designation of non-attainment areas have a strong bearing on the discharge permitting
system (e.g., the imposition of additional pollution surcharges for sources in the non-attainment
areas), their designation is bound to be contested by interest groups. The guidelines, thercfore,
should clearly specify the technical basis of the water quality findings, and the consultation
process to be followed in identifying non-attainment areas.

5.1.3 Policy on Market-Based Instruments

Activity 1.3: Formulate a comprehensive policy on the use of market-based instruments for water
quality management, including procedural guidelines for implementation.

In forinulating a comprehensive MBI policy, its rationale needs to be clearly established. The
policy premise should be that MBIs do not replace regulatory instruments (i.e., standards, fines and
legal sanctions). The policy should clearly state that MBIs are not intended to serve as license to
pollute as long as polluters can afford to pay wastewater charges. As explained in Chapter 4, they
complement standards by allowing sources to decide on the most economical level of pollution
abatement/control.

Because the rationale of a MBI policy is founded on a mix of economics and regulatory command-
and-control systems, the EMB should communicate the policy objectives in a clear and concise
way so that these are not misinterpreted as a mere scheme to generate revenue—and thereby invite
public opposition. The wastewater charge under the new discharge permitting system is only one
example of an MBI. The policy scope must also tackle other economic instruments such as effluent
quotas and effluent trading (trading of pollution permits) which were also identified as potential
instruments in the CWA,

The MBIs policy should not separatc instruments for water quality management from similar
instruments for water supply management. A widespread practice of diluting wastes (e.g., using
cheap groundwater) in order to meet concentration-based effluent standards cannot be stopped
unless proper pricing of water sources is also made part of the policy. Therefore, the policy scope
should address wastewater pricing together with water supply pricing. Fortunately there are
already local studies available on the subject of water supply pricing which the Project Tean
should take into consideration.

5.1.4 Procedures for Water Classification

Activity 1.4. Prepare procedural guidelines for classifying inland and marine water bodies as well
as groundwaler, including guidelines for conducting groundwater vulnerability mapping.

Philippine water quality standards ate based on water classifications that are in turn based on
beneficial uses of the water body. The higher the classification level (e.g., intended beneficial use
is for domestic water supply), the more stringent the standard. Unfortunately, the classification of
water bodies is incomplete, and this has adversely affected regulatory enforcemeut. In those areas
where water bodies are not officially classified, effluent standards cannot be enforced properly.
Even though temporary effluent standards have been attempted for water bodies not yet classified,
these are usnally challenged by polluters,

These present guidelines should be reviewed so that steps followed are streamlined and thereby
speed up the work on classification. More importantly, the activity will examine ways to integrate
water classification work in the procedure for designating water quality management areas and
identifying non-attainment areas, Since the basic steps are similar, cost and time can be reduced if
these tasks arc done together. The reviscd water classification guidelines should specify the
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situations where classification work can be combined with designation of WQMAs and nen-
attainment areas,

The preparation of new guidelines for water classification should also re-examine the premise of
the system. Water bodies are cumrently classified according to the infended beneficial use,
regardless of the actual existing water quality, Heavily polluted waters sometimes end up with a
high level of classification {with corresponding stringent standards) if the intended beneficial use
-requires a high level of water quality. In this case, there should be criteria for specitying intended
beneficial use so that these uses are achievable given the actual state of water quality.

There are no existing guidelines for offshore water and groundwater classification, so these will
have to be developed from scratch under this activity. These guidelines are important because the
integrated policy framework to be prepared will likely be framed on the basis of conjunctive uses
and management of surface and groundwater. Also, the mapping of vulnerable groundwater
resources, as mandated in the CWA, cannot be done properly unless there is a classification system
that can be used to prioritize the work and to provide criteria for seffing mapping parameters
related to groundwater quality.

5.1.5 WQMA Planning Guidelines

Activity 1.5: Prepare procedural guidelines for facilitating WOMA action planning (by the Area
Governing Board) and follow-on compliance planning (by LG Us).

This activity will formulate the procedural guidelines for facilitating WQMA planning (i.e.,
specifying how planning activities are to be initiated, the role of EMB RO technical secretariats,
steps for reviewing the plans, etc) as well as a reference planning manual itself. The latter will
describe techniques on how to systematically prepare area-based plans---which are actually master
plans for managing the area’s water guality--with emphasis on participation mechanisms.

Because the area action planning will involve not only the direct stakeholders but also other
relevant government agencies operating in the region (e.g., DOH, DPWH), the procedural
guidelines should describe steps for coordinating these varied types of planning participants. It is
expected that, due to the scope of the area planning envisioned, the planning itseif will take place
within technical working groups (TW(@) each eoncentrating on one aspect/part of the plan, Thus,
the procedure should describe how to organize and manage/consolidate the work of such TWGs.

Under the CWA, it is the job of the governing boards (through the multi-sectoral groups) to
prepare their respective area action plans. LGUs within the jurisdiction of the WQMA are then
required to develop compliance schemes to carry out the action plan. The implementation of each
LGU’s compliance scheme will be monitored by the board. The procedural guidelines are
specifically intended for the EMB RO technical secretariats for guidance in working with
governing boards and LGUs. However, the governing boards and LGUs themselves also need to
be guided in their planning activities. The latter will be guided by the reference planning manual to
be prepared in addition to the procedural guide for EMB RO technical secretariats.

5.1.6 Wastewater Charge System Procedures

Activity 1.6: Prepare procedural guidelines, including system and procedures, for pollution load
and wastewalter charge computation in support of the discharge permitting system.

As specified in the CWA IRR, the wastewatcer (poflution) charge system will cover all sources of
wastewater discharges, including discharges from water treatment facilities and effluent from
wastewater treatment plants and sewage treatment plants. The system will apply to both
comunercial and industrial sources of wastewater, New sources of pollution in non-attainment
areas are to be charged an additional 20% of the wastewater fee.
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The guidelines for the discharge permitting system and wastewater charges should cover the
discharge of wastewater on land, where allowed by EMB, such as land application of domestic
wastewater septage for soil amelioration.

Even though the IRR provided general guidelines on implementing the system, confusion is bound
to arise unless specific guidelines are made available. For example, the formula for calculating the
wastewater discharge fee is based on the net waste load, i.e., the difference between the pollutant
load in the intake water and the effluent. Procedures for accurately calculating such net load should
be provided. Also, because the computation of load requires measurcment of volumetric flow, the
procedure should specify how this will be done and with what acceptable instrumentation.

The wastewater discharge fee is supposed to be assessed/collected at the time of discharge permit
application. This will require that a procedure be followed in computing the fee based on actual or
presumed waste loads. Actual loads could be measured from taking effluent samples, but even herc
the timing and gathering of samples needs to be properly guided. The guidelines should also
identify where samples may be taken for analysis (If using outside laboratories) so that results will
be recognized by EMB. If the computation of waste loads is drawn from past records (e.g., SMR)
of the source, i.e., presumptive calculation, the screening of those records for reliability should be
covered by the guidelines. Also, deciding when to use either BOD or TSS load as the basis for
computing the wastewater fee should be clarified in the guidelines.

5.1.7 Guidelines for Water Quality Fund Management

Activity 1.7: Prepare procedural gridelines for managing the National Water Quality
Management Fund.

According to the CWA IRR, a national waier quality management fund is to be set up as a special
account in the national treasury, and is to be built up from the fines and penalties imposed by the
Polluticn Adjudication Board as well as from the discharge permit fees (which are assessed in
addition to wastewater discharge/polintion fee). EMB is tasked to formulate a detailed set of
criteria for using the fund to finance water quality iimprovement projects and activities, particularly
those reflected in the National Water Quality Action Plan. This activity aims to develop those
criteria together with the procedures on how to apply them,

As listed in the IRR, activities that may supported under the national fund cover the purchase of
equipment refated to water quality wonitoring, costs for pnblic information eampaigns and related
events, relevant research, remediation or rehabilitation of areas damaged by water pollution, and
hiring of staff to augment monitoring and enforcement personnel needs. Specific criteria for such
fund uses, including mechanisms to track disbursement and accounting, will be part of the
guidelines.

Since part of the fund will be drawn from environmental damage assessment imposed by the PAB
for pollution law violations, the guidelines to be developed will give procedures on how to
calculaie such damages. The guidclines also need to ensure that the sites of remediation activities
that are financed the fund correspond to the actual location of the environmental damage cost
assessment, as required under the IRR.

5.1.8 Procedures for Pollution Source Categorization

Activity 1.8: Prepare procedural guidelines for categorization of industries, including point and
non-point sources of water potiution.

Categorization, as defined under this activity, applies to sources of pollution. Water pollution
sources are generally classified into point and non-point sources. Much of the effort in controlling
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water pollution, whether by using traditional regulatory tools or relatively newer economic
instruments, has focused on point sources as these are easier to identify and regulate. However,
even with effective conirol of pollution comting from point sources, there is no guarantee that water
quality will improve if no interventions are made to also control non-point sources.

Because most domestic wastewater is noi discharge to sewers, but rather to septic tanks that seep
into groundwater or overflow into drains, such discharge has characteristics of a non-point source
in not having a defined entry point into water bodies. Given the inadequate state of urban
sanitation and sewerage systems, the contribution of these area wide sources is considerable as
evidenced by the situation in Pasig River and Laguna Lake. With the introduction of wastewater
charges, industries are also complaining that they are taking the brunt of the polluter-pays policy
while domestic sources remain unaffected. Properly categorizing such sources is seen as a first
step in devising appropriate management measures, including ways to introduce economic
instruments—for example, LLDA’s intention to extend its existing environmental user fee system
to hiouscholds in the form of a wastewater fee tucked to the water bill.

Categorization refers to two things. First is a categorization of point and non-point sources. Second,
within the point source category (mostly industrial and commercial establishments), a further
categorization will be done according to type or size of sources and their wastewater
characteristics. The categorization will accomplish the following:

¢ Provide EMB with information on the extent to which arca-wide or non-point sources are
contributing to poltution so that policies/programs can be developed to also manage these
sources;

s+  For non-point sources, facilitate identification of priorities for which targeted interventions
can be developed (e.g., managing waste loads from riverside communities); and

s Within the category of point sources, classify the sources (mainly industries) so that
appropriate industry-specific standards can be developed (as mandated by the CWA), and
so that the wastewater charge systemn can be refined to respond to the clamor by small
enterprises that they not be put the same category as large industries.

5.1.9 Guidelines for Cooperation in Water Quality Monitoring

Activity 1.9: Develop approach and prepave guidelines for establishing cooperation programs
with other agencies and civic groups in waiter quality monitoring,

The CWA IRR provides for the creation in WQMAs of multi-sectoral groups that will undertake
water quality monitoring and snrveillance. The IRR states that these groups will be involved in
water quality (ambient) monitoring. The IRR is not clear to what extent such groups can be used
for surveillance of wastewater discharge from regulated establishments.

The involvement of external parties in water quality monitoring and surveillance is a positive
addition to the limited monitoring personnel and equipment of EMB. Especially during the initial
years of publishing water quality status reports, the limited database of the EMB ROs can be
augmented by data provided by multi-sectoral monitoring groups. The lafter may include academic
institutions and professional groups which may already have data or are capable of collecting these.

However, there needs to be clear guidelines on how multi-sectoral groups are to be mobilized and
supervised in doing monitoring, especially if this may eventually include surveillance of polluting
establishments. The guidelines have to ensure that activities of the multi-sectoral monitoring
groups do not duplicate or conflict with the regular monitoring functions of EMB. Safeguards
should be specified in the guidelines for screening membership to the monitoring groups based on
qualifications, and for training the groups in standardized procedures for collecting samples and
cvidence.
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5.1.10 Regulatory Flexibility Guidelines

Activity 1.10: Prepare guidelines and initiate coordination arrangeinents for allowing flexibility in
enforcing discharge standards for specific types of industry sources.

The CWA IRR specifies that in areas where the concentration of naturally occurring pollutants (e.g.
boron) is higher than the water quality guideline, the discharge of such pollutants by existing point
sources (e.g., geothermal facilities) may be allowed as long as the resulting pollution load will not
adversely affect the environment or endanger public health. The guidelines to be developed under
this activity will define the circumstances under which this flexibility {or variance) will be allowed,
as well as the basis for ascertaining that pollution loads exceeding water quality guidelines do not
damage the sumrounding ecosystem or endanger public health. The guidelines will also specify
steps for coordinating with the industries demanding said flexibility (particularly the energy sector)
so that mechanisms for assigning accountability in case of unintended damage to the environment
can be developed (e.g., as an extension of the environmental guarantee fund).

Also, the discharge permitting system needs to be reconciled with existing provisions for
regulatory flexibility that are allowed under DENR’s enviromnental partnership program (PEPP).
This program uses Environmental Consent Agreements (ECONA) which allow discharges from
industries (that are signatory to agreetnent) to temporarily exceed standards, on condition that they
implement an environmental management system to corrcct the problem, initiate pollution
prevention activities, and meet target dates for compliance to the standards. The reasoning for
flexibility is to give reasonable time for industries to explore comprehensive solutions to pollution
abatement (c.g., waste 1ninimization/prevention), and not rely exclusively on conventional end-of-
pipe control methods.

The work ou these guidelines can be expanded to include coordination mechanisms to eventually
eslablish industry-specific standards as envisioned in the CWA. Also the activity should include
review and finalization of guidelines for accreditation of Pollution Control Officers.

5.1.11 Compliance Inspection Procedures

Activity 1.11: Prioritize pollution sources and in prepare an operations meanual on conducting
compliance inspections for various types of poliuting facilities.

The limited equipment and scarcity of EMB monitoring personnel necessitate that regulated
pollution sources be prioritized for inspections, The operations manual for compliance inspections
should clearly distinguish the different types of facilities that should be prioritized for inspection:
(1) those that are required to comply with existing effluent standards; (ii} those that have been
given flexibility or variance to exceed certain water quality standards because of the high naturally
occurring concentration of these parameters in the area (boron in geothermal energy development
areas), and (jii) those that have been given flexibility to exceed standards temporarily and are
subject to agreements on progressive demonstration of effort to meet the standards (under the
PEPP) .

The manual for compliance inspections would also specily steps for verifying the correctness of
industry self-monitoring reports (SMRs) in terms of meeting discharge standards appticable to the
establishment. In these inspections, measurements will also be taken (e.g., discharge flow rates and
concentrations of BOD and TSS) to ascertain correctuess of the wastewater charges paid.
Inspections may also verily actual BOD/TSS load reductions in case the establishment is applying
for a rebate on its wastewater charges because it has been successful in preventing or controlling
pollution (under the reward system specified in the CWA IRR),
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The prioritization of pollution sources for inspection by EMB should be coordinated with
guidelines for mobilizing multi-sectoral groups io assist EMB in conducting surveitlance on
wastewater discharges in their respective areas of operation (i.e., if such surveillance role for
multi-sectoral groups is determined to be a viable approach).

5.1.12 Review of Water Quality Criteria and Effluent Standards

Activity 1.12: Review water qudlity criteria to provide basis for water re-classification and
revision of effluent standards.

Existing water quality standards covering both ambient water quality and effluent discharges are
specified in DENR Administrative Orders 34 and 35. DAO 34 specified the classifications for
inland and coastal water bodies. It also defined the water quality criteria to be used for each class
of water body according to its designated beneficial use. DAO 35 on the other hand specified
standards for discharge of specific pollutants according to the water body classification. Thus,
discharge standards are different depencling on the classification of the receiving water body.

The CWA IRR adopted the water quality criteria and discharge standards of DAO 34 and 35, but
with the objective of revising these at some point. The intention is to eventually establish discharge
standards that are not only specific to the water body classification, but are also specific to the type
of industry. For example, more modemn industries that have a fow cost of pollution abatement may
be required to comply with more stringent discharge standards, whereas older industries faced with
high abatement costs may be allowed to follow less stringent standards. The combination reduces
overall cost of pollution abatement while achieving the same level of water quality protection in
the area.

The aim of this activity is not to actually develop the industry-specific standards. Rather, it will
mainty to develop the guidelines to be used by the EMB to determine when the actual shift to
industry-specific standards is appropriate, its phasing in terms of industries that will be affected,
and the steps to activate the process of establishing those industry-specific standards.

In the case of reviewing the water quality classification criteria (DAO 34), the objective is to
include other considerations (besides beneficial use of the water body) in setting the classification.
Such other considerations may include the practicality of the targetcd beneficial use for a water
body, the intensity of development around the area, and the preferences of local stakeholders.

5.1.13 Training on Guidelines and Procedures

Aetivity 1.13: Design and implement a training program for EMB CO and RO staff in all regions
Jor each set of procedural guidelines; prepare training materials and conduct the fraining.

As each set of procedural guidelines is completed, an orientation and training program on their
application will be conducted. Most of the guidelines are specifically intended to guide the ROs in
implementing their mandates under the CWA. Hence the targeted participants to the training are
the WQMS personnel in the ROs.

At the early stages of the project when the guidelines are beiug prepared, a review of the training
needs assessment will be conducted as pait of this activity, Training needs were identified in an
earlier Regional Capacity Assessment conducted under the JICA-assisted preparation of the CWA
IRR. This earlier assessment will be reviewed and the findings fed back to the teams preparing the
guidelines. The training program will be developed using these findings.

In order to preserve the training materials on the procedures and to make them easily available for
review by RO staff, these materials can be converted to e-learning format and uploaded to the
Project’s website so they can be acccssed through the Internet,
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The training program will also be designed to include study tours in Japan to observe model areas
in water quality management and their system, lessons from which can be reflected in the

procedural guidelines preparation.
5.2 Capacity Strengthening for EMB Central Office

Output 2: Capacity of EMB Central Office to lead and support the Regional Offices is
strengthened.

The overall thrust and sirategy for this output was explained in Section 4.4.2. The activities below
cover strengthening coordination between CO and ROs for CWA IRR implementation; water
quality modeling; public information; development of database systems and data network;
preparation of water quality status report; management of the national WQM fund; support for
training programs of the EMB CO laboratory; management system training for CO staff, and
initiatives for mobilizing additional resources from other donors to support non-pilot regions,

The delivery of the output will be indicated by evidence of management support system
established at EMB, as shown by: (i) water quality model being set up and running in the pilot
regions; (ii) operational water quality and pollution source databases with geo-referencing
capability (GIS); (iii) establishment of an Intemet-based information and corumunication network;
(iv) publication of the first national water quality status report; and (iv) project proposals
developed to generate additional assistance for the non-pilot regions from other donors,

With regard to the data management system, it is assumed that the EMB will facilitate access of
the Project Team to existing records and databases, including base maps and shape files for
developing the GIS interface (from DENR and NAMRIA). Further, it is assumed that EMB will
facilitate coordination by the Project Team with other agencies holding important data/information
needed for the modeling work (e.g., hydrologic data from NWRB).

5.2.1 Coordination with Regional Offices

Activity 2.1: Establish coordination system with EMB Regional Offices in implementing the
guidelines developed under Ouiput 1.

During the first two years of the implementation, quarterly workshops invelving the EMB CO and
RO directors will be held to review the guidelines as they are being completed. These workshops
will generate early feedback on the practicality of the guidelines, which will be useful in guiding
its preparation. These will also keep the ROs updated on the outcome and lessons learned from
testing the guidelines in the pilot regions.

5.2,2 Water Quality Modeling

Activity 2.2: Select or develop appropriate water quality modeling techniques, including
calibration, testing and demonstration in selected regions.

This activity will start by assessing the practicality of water quality modeling in the regions. It will
-also advise EMB on the best approach: (i) procure an existing model that can be calibrated, or (ii)
develop a model from scratch, EMB has had experience in using MIKE 11, a dynamic modeling
system. To use it, the Project will have to procure the basic hydrodynamic module and the add-on
water quality module. The latter dynamically models BOD-DO relationships (including nitrate and
bacteria). If suspended solids is to be modeled also, then the advection-dispersion module would
be required.
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The extent to which dynamic models such as MIKE 11 can be used depends on the data available.
River flow data can be obtained from NWRB, Quarterly data on pollutant concenfrations (e.g.,
BOD, nitrates, phosphorous) in most major rivers are available, but other data needed to
dynamically model these processes are scaut (e.g., rate coefficients). Although the model can
supply default values for the laiter, there may not be enough data points to properly fit and verify
the model.

In areas where data will not allow use of dynamic models, an alternative approach will be to
develop spreadsheet-based, mathematical models using basic hydrodynamic and biological
relationships. However, in areas (most urban arcas near the coast) where the polluted stretch of a
river is affected by tidal processes and requires modeling of complex hydrodynamic relationships,
modeling the process from scratch may be difficult.

5.2.3 Public Information

Activity 2.3 Design, develop, trial implement a national information campaign for raising public
awareness of waler quality management issues.

The public information program should be designed not just as a passive activity of disseminating
information to the general public, but as a way to mobilize people and get them involved in policy
advocacy and water quality management initiatives in their areas.

Therefore, this activity will start by developing a communication strategy. Such strategy must
proactively and regularly provide information on the gains of the water quality management,
including the status of water quality itself in various regions. The information may include
periodic media update on reductions in ambient concentrations of water pollutants and reductions
m total pollution loads. These should be franslated into simple indices that matter to the public,
such as estimates of reductions in the number of water-related diseases.

5.2.4 Database Development

Activity 2.4: Design and develop a water quality and pollution source database management and
reporting system for use by ROs, with capability for mapping poliution sources nsing GIS.

The database management system will be designed (structure, maintenance, security, etc) at the
EMB CO, but the building up of the databases will take place in the regions. The system should be
designed to allow EMB CO to upload it database from the regions on a regular basis to form a
national database. An important design consideration is functicnality and ease-of-use by the
regional offices. Database contents will include water quality (ambient) conditions, and the sources
of pollution (and their loeations).

The EMB database system (actually an MIS) should be capable of generating: (i) automatic
summary reports on a periodic basis, (if) key indicator reports; (iii) demand reports in response to
specific requests for information, and (iv) exception reports when a situation (e.g., in a particular
water body) is detected by the system as unusual (e.g., water quality exceeding critical thresholds
for specific parameters). Therefore, the database is to serve not just as a data processing and
storage systemn, but also as a management support system.

Relational databases alone are not very useful for planning and especiatly for public information
and management support. Much of the information to be contained in the database is location-
specific (e.g., point sources of pollution, differences in water quality along the stretch of a long
river system). The database should thus be linked to a GIS so that information can be displayed
visually, and reports generated in map format. Preferably, the water quality model, database, and
GIS should all be linked.
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The EMB database should also be designed to link with relevant databases of other agencies.
Understanding the bio-physical processes affecting water quality iu a WQMA, for example, is not
enough, Superimposed on such bio-physical system is an equally dynamic socio-economic system.
This socio-economic system in many ways is the sonrce of development pressure on the water
bodies in the area. NEDA databases on population growth and distribution, household and
community profiles, livelihood sources, industrial aud commercial activities, land use changes, and
other economic activities should be linked to the EMB database.

5.2.5 Data and Communication Network

Activity 2.5: Design and develop an Internet-based WOM information and communication system
to fink the EMB CO with the ROs.

As explained above, the databases themselves will be built-up or populated in the regions using a
standardized database design developed by the EMB CO. Contents of the regional databases
should regularly be uploaded to the central database using file transfer routines built into the
program to transfer files via the Internet. The regional databases are consolidated at the EMB CO.
The database consolidated should be designed to include routines for data quality assurance. Iif the
CO database management system is designed so that it is accessible on-line (through the Internet),
then RO staff and other authorized users will be able to browse and query the consolidated
database (Figure 5-1), The Project will provide necessary computer equipment and software to
implement the database system.

Figure 5-1. Basic Layont of Database System
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It is up to the Project Team to develop the most efficient approach to this concept, It is preferable
that the EMB CO database be designed to operate on the Internet to minimize set-up cost of
uploading data from the regions. The EMB CO database may be designed as a web-based system.,
In effect, the databases become accessible by logging on to a website. Preference should be given
to using “open source” programs (e.g., PHP and MySQL) to minimize cost of developing the on-
line database at the EMB CO. The website would be set up and maintained by the Project during
its term,

The web-based system should also be designed to provide communication support. On the website,
message boards and other ways to exchange information between the CO and ROs (c.g.,
directories of email addresses, chat rooms, and Internet voice meetings) can be built in, E-learning
materials may also be included as a resource available through such website (see Activity 1,13},
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5.2.6 National Water Quality Status Report
Activity 2.6: Integrate regional reports and publish the first national status report on water quality.

DENR (through EMB) is required by the CWA to publish a national status report on water quality.
The first status report is mandated to be published within two years of the CWA’s effectivity (May
2004). The target date for the report is, thus, middle of 2006. The report is vital, in that it will be
used to formulate the integrated water quality management framework. Because of the first
report’s importance, the project will shoulder the cost of its preparation and publication.

The national status report is meant to be a consolidation of reports submitted by the regions. The
format of the report will be designed by the EMB CO, and it is important for ROs to be consulted
on the format and data requirements so that they can supply the required information. It may be
necessary for the Project Team to visit and assist the regions {not just the pilot regions) that are
having difficulty supplying information for the first national report, and to coordinate with local
institutions {e.g., universities) to augment the data,

5.2.7 Water Quality Management Fund

Activity 2.7: Implement procedures for managing the national water quality management fund
(based on procedural guidelines developed under Activity 1.7).

The Project Team will assist the EMB CO in implementing the fund management procedures
developed, which may require refinements to the procedures as cxperience grows. Since the fund
is to be built up from various sources {e.g., grants, contributions) and then disbursed for various
uses (e.g., remediation, information campaigns, research), a basic requirement is to set up a
financial management and accounting system.

The accounting system will have to be developed with standardized sub-accounts in the regions
because one of the major sources of the fund are discharge permit fees. Also, portions of the
national fund would be allocated and disbursed in the regions to support local projecis or give out
rewards. Therefore, the management system will not be limited to acconnting of funds. It should
include a mechanism for auditing the financial records of the regions {collection of permit fees,
usage of allocated funds) and for facilitating/tracking fund transfers.

5.2.8 Equipment for Water Sampling and Training on Laboratory Operations

Activity 2.8: Procure equipnient for sampling and field monitoring for WOMS staff, and streamline
operations of the EMB central lab as a reference laboratory and training center for RO field and
laboratory personnel.

The staff of the EMB CO Water Quality Management Section need to be equipped with water
sampling, monitoring and testing kits that they can use to conduct independent verification of
water quality repotts from the regions, as well as to gather data for research (e.g., calibration of
regional water quality models).

The EMB's central laboratory is already well-equipped with the capability to analyze for organic
constituenis in liquid, sediment, sludge and biota samples, including analysis for heavy metals.
This laboratory has received various assistance in building up its facility and equipment over the
years (from World Bank, DANIDA, JICA). At present, its thrust is to provide training for
laboratory staff in the regions, and thus need equipment to carry out this activity. Foeus of the
training is on analysis of parameters regulated under the CWA, and procedures for screening,
validation and evaluation of analytical methods (rapid tests, screening tests, conventional and
advanced methods)
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The equipment support requested by the CO laboratory is not limited to audio-visual training and
IEC equipment; include are additional laboratory equipinent to beef up its role as a training center.

5.2.9 Training on Information Systems and Fund Management

Activity 2.9: Design and implement a training program for EMB CO staff on use of the
information and communication system developed, inciuding find management.

EMB CO staff, particularly of the WQMS, will be trained on the modcling, information and
communication, and fund management systems to be developed under this Output. The intention is
not for the Project Team to first develop the tools and then teach the EMB staff how to use them.
Rather, the preferred approach is for the EMB CO staff to be trained while the tools are being
developed so they can participate in the development process and gain mastery of the tools faster.

5.2.10 Generation of Additional Support from Other Funding Agencies

Activity 2.10: Conduct activities o generate resources for non-pifot ROs, e.g., planning workshops
with other donor agencies (e.g., World Bank, ADB).

As explained in Chapter 4, limitations on JICA’s budget for the capacity strengthening necessitate
focus on three pilot regions, However, these pilot regions are not intended to be the sole
beneficiaries of the assistance to the regions. The pilot regions are selected mainly to serve as
learning areas for the other regions, that is, for testing the procedures and systems developed under
the project so that these can be implemented nationwide. They are representative of water quality
management concerns found in different regions (highly urbanized areas, coastal and ecotourism
areas, industrial arcas).

To enable nationwide implementation of the procedures and systems, the Project Team will assist
EMB and FASPO in lining up complementary support from other development assistance agencies
such as the World Bank, Asian Development Bank, and the European Union, Activities will
include regular reports and briefings on the progress of the guidelines formulation and systems
development, and their testing in the pilot regions. A selling point of this approach is that it allows
other donors to contribute to the nationwide strengthening effort based on a common strategy
(procedures and systems) that avoid duplication or introduction of incompatible approaches.

As the other regions learn from actually observing how the procedures and systems are applied, the
Project Team can assist them in developing technical assistance proposals that are focused on their
particular strengthening needs. An annual planning workshop with key donors will be conducted
so that project development proposals in support of the other regions can be presented and
commitments for assistance generated.

5.3 Support to Water Quality Management Areas

Output 3;: Capability of EMB Regional Offices to establish and support WQMASs and related
institutions is strengthened in 3 pilot regions.

The overall thrust and strategy for this output was explained in Section 4.4.3. The main activities
are patterned after the steps specified for establishing area-based management system under the
CWA. The steps cover the designation of WQMAs, setting up area management bodies,
formulating area-based action plans and LGU-based compliance plans, managing area water
quality funds, and initiating collaborative water quality monitoring arrangements.
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The Project Team’s support for the activities under this output will be provided through the
Technical Secretariat. As specified by the CWA, the Secretariat is to be organized and manned by
EMB RO staff and will support the area governing boards and related institutions.

An important assumption is that the EMB will be able to designate at least one WQMA in each of
the pilot regions in a timely manner so that institution-building support activities under the Project
will not be delayed or be subject to undue time pressure. The RO in each pilot region should have
adequate number of staff who can be assigned to work in the Technical Secretariat, and if
necessary, for the Regional Executive Director to designate staff in other units for Secretariat work.
It is also assumed that relevant government agencies and LGUs in the WQMAs will be prepared to
perform their roles—with their own budgets--so that area management plans are properly prepared
and actually implemented.

5.3.1 Delineation of WQMASs
Activity 3.1: Iimplement the guidelines for WOMA delineation.

As described under Activity 1.2, a WQMA may be designated upon the initiative of DENR/EMB
or through an application for delineation made by other government agencies and private groups.
The Project Team will assist the ROs in delineating areas under the two approaches above.

The delineation guidelines are expected to develop two sefs of criteria--the first set to serve as a
checklist of the requirements, including information that should be provided, so that an area can be
formally comsidered (or be eligible) for delineation (e.g., based on adequacy of information). The
second set will serve as basis for the DENR Seeretary to designate the proposed area (e.g.,
capability of local organizations, LGU endorsements). These two critetia sets could be applied asa
sequential screening process for WQMA designation.

The Praject Team will first assist the three pilot ROs in preparing an inventory of possible water
quality management areas in their respective regions, This inventory of candidate areas will then
be checked for conformily to the criteria for eligibility and, if the candidate area passes that first
screen, the criteria for actual designation will then be applied. The Project Team will assist the
ROs in gathering and consolidating information needed for candidate areas to be eligible for
consideration {e.g., mapping of boundaries, data assembly, and report preparation).

5.3.2 Establishment of Area Management Bodies
Activity 3.2 Set up the Governing Board and Technical Secretariat for the designated WOMASs.

The Project will support the establishment of up to two WQMAs in each pilot region. Based on
EMB’s experience with settimg up air shed governing boards under the Clean Air Act, the WQMA
governing boards could also turn out to be large multi-sectoral bodies, The actual management
structure of the WQMAs could have multiple layers, At the top is the governing board, below
which is an Executive Comnnitiee performing the day-to-day functions of the board. The planning
activities could happen within Technical Working Groups {(TW(s) set up according to thematic
issues (e.g., river rehabilitation, poliution monitoring, policy).

TWGs will serve as fora to discuss project proposals, other initiatives and organizational issues.
From these TWGs can be formed the multi-sectoral area monitoring group. In all these levels, the
role of the Technical Secretariat will be critical in terms of initiating the formation of the groups
and facilitating their activities in coordination with EMB and other agencics, Essentially, the
Project Team supports the Secretariat which in turn supports the local management bodies.

The Project Team will assist the pilot ROs in organizing the Technical Secretariat for the WQMAs
and in facilitating the formation of the management bodics (GB and Executive Commitice).
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Through the Techuical Secretariaf, the Project Team will also assist in setting up the various
TWGs and in providiug them with the necessary orientation and training to conduct the area
planning properly. Such training will include familiarization with issues related to water pollution
management, management tools and basic planning skilis.

5.3.3 Water Quality Management Area Planning

Activity 3.3: Facilitate the formulation of WOMA GB action plans and LGU compliance plans
based on guidelines developed under Activity 1.5,

The assistance of the Project Team will extend to institutionalizing the roles and responsibilities of
the Technical Secretariat in support of the Board so that functions continue to be performed after
the completion of the technical assistance, Through the Technical Secretariat, the Project Team
will introduce a system for area management so that activities proceed in an orderly manner—
beginning with building a data system for the area, mobilizing stakeholders, preparing a master

plan, working with LGUs to convert the master plan to action plans, managing the area water
" quality management fund, and continual monitoring of water bodies together with EMB,

5.3.4 WOMA Fund Management and Monitoring Activities

Activity 3.4 Assist WOMA GBs in establishing and managing the area waler quality management
Jund and the activities of multi-sectoral monitoring groups.

Proceeds from collecting wastewater charges in the WQMA will go to the area’s water quality
management fund, As mandated in the CWA IRR, this fund is to be used for the maintenance and
upkeep of water bodies in the management area -- specifically to support activities identified in the
area’s action plan, including purchase of monitoring equipment, conduct of information caunpaigns,
hiring of support staff for the Technical Secretariat, and operations of the board.

The scope of this activity will include setting up of an accounting system for the WQMA to track
the flow of funds. Using the fund management guidelines developed under the Project, the Project
Team (working through the Technical Secretariat) will assist the area board in formulating criteria
to screen and cvaluate projects eligible for support by the area fund, set up controls for custody of
the fund, disbursement procedure, and annual teporting of the fund status.

Under the CWA IRR, the Pollution Adjudication Board shall retain pollution fines collected in an
area while the area’s governing board is not yet in place. The Project Team will assist the WQMA
board, once formed, to account for and gain access to this fund {which can be used as a seed fund
to support the board’s activities),

§5.3.5 Area Cooperation Arrangements

Activity 3.5; Assist in establishing area-based cooperation arvangements in water quality
nionitoring based on procedures developed under Activity 1.9.

In the designated WQMAs, the Project Team (through the Technical Secretariat) will provide
assistance in training the technical working group tasked to conduct water quality monitoring of
the area. However, in arcas where there are no WQMASs established, the Project Team will assist
the RO in initiating cooperation arrangements with local universities and civic-minded
orpanizations (and industries) in monitoring important water bodies, especially in non-attainment
areas, The concept of cooperation here includes not just mobilizing stakeholders for the monitoring
activity; it also includes mobilization of financial snpport (e.g., from local contributions) for the
monitoring,
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The cooperation arrangement for moniforing will identify the parties/groups that will be
responsible for collecting samples and conducting in-situ tests, the parties responsible for analysis
(including laboratory analysis), and parties assigned to prepare and disseminate findings. The
Project Team will assist the RO in formulating the protocels for monitoring, selecting the
parameters to be monitored, locating sampling points (ensuring not to duplicate those of EMB),
data quality assurance, formatting of monitoring reports, and encoding into the water quality
database.

5.4 Capacity Strengthening for EMB Regional Offices

Output 4: Overall capability of EMB Regional Offices in water quality management is
strengthened in 3 pilot regions.

The general thrust and strategy to achieve this result was explained in Section 4.4.4. The main
activities below are designed to suppert ROs in the pilot regions to implement the procedures and
support systems developed under Outputs | and 2. Using these guidelines and systems, regional
strengthening activities to be supported by the Project Team include the identification of non-
attainment areas, classification of water bodies and their monitoring, implementation of the
discharge permitting and wastewater charge system, accounting of revenues from pennitting and
wastewater charges, conduct of pollution source inventories, use of such inventories for area
planning and prioritizing regulatory operations, data surveys and database development including
use of water quality models for analysis.

For each of the procedural guidelines to be implemented in a pilot region, the Project Team will
first prepare an operations plan specific to the conditions of the region. Einphasis areas for support
may differ depending on actual conditions (strengths and weaknesses) in the pilot regional office.
The operations plan, adopted by the RO, will identify the specific roles of the Project Team vis-a-
vis the RO staff in carrying out the activities described below. The Team will monitor the
implementation of the plan and report its findings to the EMB CO.

In being a streugthening project, the Project Team will not itself be respousible for conducting the
activities (unless otherwise noted in the activity descriptions below). Team members will be
mainly supporting and mentoring the staff of the regions. It follows that an important assumption
is that the pilot ROs have adequate staff to carry out the activities (either in the existing W(QMS
units, or staff assigned from other units in the RO). It is also assumed that adequate and timely
budget is provided for regional EMB operations and that EMI3 RO personnel trained under the
project are eventually given regular positions so they do not leave their jobs.

5.4.1 Delineation of Attainment and Non-attainment Areas

Activity 4.1: Identify attginment and non-attainment areas based on the procedures developed
under Activity 1.2.

The identification of non-attainment areas (e.g., a river stretch with serious poilution problemns)
can be done independently of the WQMA designation, since the main use of delineating such non-
attainment areas is for regulation,

It is to be expected, however, that delineating such non-attainment areas will be subject to intense
scrutiny by affected groups (e.g., industries that will be aftected by stringent standards imposed,
including discharge quotas and higher wastewater charges). Therefore, delineating them together
with the WQMA (where the non-attaiument area or water body is located) will allow a broader
base of stakeholders and WQMA proponents to counter-balance the pressure from industries. In
this way, also, the WQMA action plan can be focused on addressing the water quality problem in
the area.
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5.4.2 Classification of Inland and Coastal/Marine Water Bodies

Activity 4.2: Classify or re-classify water bodies as needed based on guidelines developed in
Activities 1.4 and 1.12.

Regional offices do the actual work of water classification following steps prescribed by EMB CO.
The existing guidelines that are based on DAO 34 (which will be reviewed under Activity 1.12)
specify three steps: field survey on existing water quality and actual/intended uses, public
consultations on the proposed classification and its implications, and publication of the
classification which serves to officially authorize the classification and use it as basis for enforcing
effluent standards. These steps may take several months to complete for each water body,
depending on its size and significance. For each pilot region, the Project Team will prepare an
inventory of water bodies classified and not yet classified, and advise the RO on priorities and
timetable for classification,

As described under Activity 14, the conduct of water classification can be done in tandem with the
work on designation of WQMAs and identification of non-attainment areas, as their objectives are
complementary and combining them will minimize activity cost. Therefore, priority for
classification are those water bodies inside proposed or designated WQMAs, and those water
bodies suspected or known to exceed guidetines for key water quality parameters. Priority should
also be given to coastal and marine areas experiencing rapid development of eco-fourism, In
WQMAS, the choice of intended beneficial use for a particular water body should be decided
within the context of the management area’s participatory planning and decision-making system.

Results of water quality field surveys carried out to support water classification should be entered
into the RO’s database, and the locations of the sampling points mapped on GIS so that the data
can be extrapolated, and also compared with locations and types of pollution sources. The result of
the classification should then be used to inform polluting establishments as to the discharge
standards that will be applied.

5.4.3 Discharge Permitting and Wastewater Charge System

Activity 4.3: Implement the discharge permifting and wastewater charge system based on
procedures developed under Activity 1.6.

The procedures developed under Activity 1.6 will guide ROs in implementing the shift to a
discharge permitting system that is based on specifying limits to the pollution load {mass) rather
than concentration of pollutants in the discharge, and on which a fee is collected based on the
amount of pollution load (initially applied to BOD and TSS). This will include implementing the
guidelines for the discharge of wastewater on land, based on the guidelines developed under
Activity 1.6.

The Project Team will assess each pilot region’s readiness to implement the system and advise on
options, that is, in deciding whether to implemnent the discharge permitting plus wastewater charge
system for all regulated establishments at once, or in batches/stages. If implemented in stages, the
Team will advise the RO in identifying the establishments to be priovitized and the phasing of the
implementation expansion. The Team will review the experience of the LLDA in implementing
the environmental user fee system in Laguna Lake. Here, the impleinentation concentrated initially
on the industrial establishments before expanding to cover commercial establishments.

The Project Team will devise simple spreadsheet programs for calculating net waste loads and
corresponding charges. These programs can be linked to the database that will be set up to track
polluting establishments, Supported with such database, it will be easier to validate waste load
computations by comparing these with past records of the establishment (e.g., previous permits,
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SMRs, and actual measurements) and those of other establishinents with similar wastewater
characteristics

5.4.4 Collection and Accounting System
Activity 4.4: Set up collection and accounting systems for permitting fees and wastewater charges.

This activity will be guided by the procedures developed under Activity 1.7. Permit fees will go to
the national water quality fund, and wastewater charges will po to the area water quality fund. The
fees that po to cach of these funds should be tracked within one integrated accounting system.
Thus, the accounting system will not only track individual transactions by discharge permit
applicants. It will also track the remittance of the fees collected to the national fund in the case of
permit fees, and to the area fund in the case of wastewater charges.

For standardization and ease of consolidating regional accounts, the basic accounting system will
be designed by the EMB CO including the procedures for auditing and periodic reporting. The
Project Teain will assist the ROs in deciding on the most appropriate way to implement the system
in the region, ¢.g., a phased transition from manual accounting to a computerized system. If a
computerized accounting system is appropriate, the Project Team will assist the RO in setting it up
and training the responsible staff in the RO.

5.4.5 Pollution Source Inventory
Activity 4.5 Conduct pollution sotirce inventories and water quality field surveys.

All EMB ROs already possess manual records on the establishments they regulate; these records
are derived from past permit applications and self-monitoring reports. Some ROs also have
inventories of regulated establishments in database format. However, these inventories only cover
those establishments that have applied for permits. They only make up a portion of the total
number that is actually discharging wastewater, For WOQM to he cffective, EMB ROs need to
expand their inventory of pollution sources, beginning with point sources--e.g., factories,
commercial establishments, institutional facilities, sewerage collection and treatment systems—so
that these can gradually be subjected to control by regulation and use of economic instruments.

Also, as explained in the preceding sections, non-point sources (notably domestic sources of
wastewater) are also important contributors to water pollution. EMB has scant information on
these sources. In order to effectively advise and support WQMA boards, EMB nceds to expand its
knowledge base of pollution sources. While it is not possible to set up direct inventories of non-
point sources, indirect methods are possible, For instance, an inventory of households could
identify zones according to type of wastewater management, i.e., by septic tank or sewer, while an
inventory of agricultural sources could classify these according to crop zones/types and agro-
chemicals used. Data on these sources are actually collected by other agencies, such as the local
water district, DOH and DA, The aiin of the activity is, therefore, to consclidate the data from
these agencies into an inventory useful for area-based water quality managemnent.

The Project Team will assist ROs to develop and execute a work plan to expand the present
inventory of point sources, and also initiate a parallel inventory of significant non-point sources.

Water quality field surveys will also be needed to augment the data available from the usual
quarterly wnonitoring of water bodies. These surveys will be important during the first and second
years of project itnpiementation in order to provide data for preparing water quality status reports
and calibrating water quality models. Results of pollution source inventories and water quality
sampling will be incorporated into the RO database and GIS (see Activity 4.8).

5.4.6 Application of Water Quality Modeling
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« Coordinate with regional offices and ensure that work and financial plans reflect the
project priorities;

«  Monitor utilization of project assistance (equipment, training, experis) at CO and RO level.

« Manage information system and WO data network developed under the project; and

= Conduet Project monitoring and evaluation, including performance reporting,

It has been emphasized that the success of the project depends on EMB exercising ownership
during both project formulation and implementation. EMB is therefore expected to make available
adequate number of counterpart staff with appropriate qualifications to perform EMB’s
counterpart roles throughout project implementation. These roles, alongside those of the technical
assistance team, for the various project activities are summarized in Annex B (Plan of Operations),

The bulk of technical assistance activities will focus on the regions starting from the second year
of project implementation as the procedural guidelines and management tools developed under the
CO become available for use in the regions. Each of the three pilot regions will have their
respective project management units based at the RO Water Quality Management Section. These
units will be under the supervision of a Regional Project Coordinator--the head of the RO Water
Quality Management Section. These regional project management units are considered as sub-
units of the Project’s PMO to ensure coordination. Therefore, the Project Coordinator based at the
EMB CO will coordinate directly with his counterpart Regional Project Coordinators.

EMB ROs are expected to provide adequate staff to serve as counterparts to the technical
assistance team members assigned to work in the regions. 1T not enough EMB-based personnel are
available, it is expected that the regional DENR Executive Director will facilitate deployment of
staff from other DENR units in the region (e.g., on a secondment basis).

The PMO will be mobilized during the first three months of project implementation. During this
lime, the operating policy guidelings will be formulated by the Joint Coordination Committee. The
project’s performance monitoring system will also be set up, along with detailed specification of
largets and the monitoring means for each key performance indicator. Workshops involving the
technical assistance team and EMB counterparts will be conducted to review the project objectives
and activities, re-assess baseline conditions, and adjust the project operations plan if necessary. A
life-of-project general work plan, together with a detailed first-year work and financial plan, will
then be prepared. Basic logistic concerns (e.g., office space and equipment, access to relevant
records/database) will be setiled during this three-month set-up period. Results of the set-up
activities will be described in an Inception Repori.

6.3 Project Monitoring and Evaluation (M&E)

The design and establishment of a Performance Management System {PMS) will be one of the first
activities of the PMO. The PMS will use the indicators initially identified in the Project Design
Matrix (Annex A). The PDM indicators give the basis for specifying quantifiable targets, and for
clarifying the link between the project activities and attainment of project purpose and goal.

The projeci-based performance management system will consist of: (i) the Project Design Matrix
as the source of main performance indicators specified at the level of project objective, outputs
and activities; (i) periodic project monitoring conducted by the PMO using the indicators,
including monitoring of conformity to work and financial plans; (i) project performance
assessment conducted by JICA to compare project performance against indicators and targets: (iv)
a self~evaluation of project performance at the time of completion, documented in the form of a
project completion report by the PMO, and; (v) a post-evaluation of project performance that may
be conducted by JICA | 3 to 5 years after completion, to ascertain attainment of goal.

Because of the relative complexity of the project (39 activities to be supported by the Project) and
the inter-dependency among the activities, it is important for the Project to have flexibility to

Praject Document 2

187



188



189



Capacity Development Project on Warer Quality Management

Chapter 7 Ex-Ante Evaluation

The Project designed in the Second Preparatory Evaluation Survey has undergone the ex-ante
evaluation from the aspect of “Relevance”, “Effectiveness”, “Efficiency”. “lmpact™ and
“Sustainability” by means of the standard evaluation method of JICA, as follows,

7.1 Relevance
7.1.1 Need of the Philippine Side

The water pollution in the Philippine has exerted numbers of negative influence like the
deteriorating water quality in drinking water resources for residents, the worsening urban
environment in the urbanized arcas, and the reduction of revenues in fish industry and tourism
industry. The urgent mitigation measures have been called to ensure the civil life and the social-
economic basis in the country.

EMB has been positioned to manage such water pollution in the Philippine and has been given a
series of mandates ranging from the policy formulation and policy enforcement. The management
capacity of EMB is. however, not enough at present. The CWA going into effect in 2004 has
given many tasks to EMB to improve water quality in the country. This Project answers to
underlying needs in the water pollution problem, because the purpose of the Project is 1o realize
the aim of CWA nationwide, by the strengthening of the EMB’s capacity. By the successful
implementation of this Project. numerous people, entities, institutions and tourists may be much
benefited from the conservation and improvement of water quality, directly or indirectly.

7.1.2 Consistency with the Environmental Policy in the Philippines

The Philippine Constitute declares in the Section 16 of the Article 1 that the peoples’ right to
enjoy the harmonized and healthy ecology is protected. It is said that, while the current Constitute
has been established in 1986, the Philippine has a long history in tackling environmental problems.
Taking the examples in recent years, the Philippine issued a series of laws and regulations directly
engaged in water pollution matters, such as the PD Mo, 1152 (Pollution Control Law in 1976), the
PD No. 1151 {Environmental Policy in 1978}, and the PD No. 1152 (Philippine Environmental
Code in 1978) and others, Most recently, the CWA has proclaimed in May 2004 to promote the
conservation and improvement of water quality in the integrated way.

Meanwhile, the New Medium-Term Philippine Development Plan (MTPDP: 2004 — 2010),
published on the | [th of November 2004, summarizes the 10-point legacy to be implemented by
the Arroyo administration by 2010, Regarding water issues, it states that water pollution is
increasing in rivers and lakes nationwide, and that only 51 % (457 water bodies) of all water
bodies in the country have been classified up to now. 1t points out to complete the classification of
water bodies, immediately. This plan also addresses that the introduction of wastewater charge
system is necessary for collecting fees from indusiries which influence to the environment fairly to
bear the expenses for environmental conservation.

The Project, through the capacity strengthening of EMB, aims to extend the enforcement of the
CWA uself that contains the latest water quality policy in the country. Thus, this Project is
perfectly consistent with the environmental policy in the Philippine, as mentioned above.

7.1.3 Consistency with Aid Policy of Japan

The broad outling policy of Japanese Government indicates that the principle for implementing the
governmental aids is to balance between the environment and the development, Meanwhile, the
“JICA Guideline for Environmental and Social Consideration™ instructs appropriately to conduct
the environmental and social consideration in providing the assistances to recipient countries.
These imply the deep considerations behind the aid policy of Japanese Government. As such, the
Project to contribute to the improvement of the environment in the Philippine is consistent with the
aid policy of Japanese Government.
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In the “Aid Plan by Countries™ (Ministry of Foreign Affairs) and the “Project Implementation Plan
by Countries™ (JICA) for the Philippine, the environmental issues are one of important seclors in
the major object of Japanese aids, belonging to the “Environment Conservation and Anti-Disaster™,
The Project aims at the administrative capacity strengthening for water quality and coniributes to
the environmental conservation. Therefore, the Project is consistent with the aid policies of Japan,

The policy formulation in water quality management other than the technology transfer for
management technologies is one of major components in the capacity development of the Project,
The need for assistance in the policy formulation of the environment sector was declared in the
“Second Study Report of Aid by Environment Sector” published by JICA in May 2001.

7.1.4 Advantage in Related Japanese Technologies

Japan has the advantage in policy formulation and related technologies on water quality
management with a variety of knowledge, experience and know-how, because Japan overcame
pollution problems in the past. Meanwhile, in terms of management-related technology which is
one component of the Project. JICA has been endowed with much experience through the
“Environmental Center Project in Thailand. Indonesia, Mexico, Chile and Egypt. The lessons,
experience and knowledge from these projects may be emploved in the Project.

7.2 Effectiveness

EMB consists of a head office and 16 regional offices located throughout the countries. The EMB
Head Office is in charge of mainly policy formulation and regional offices in charge of mainly
policy enforcement in the front line. The Philippine has proclaimed the CWA and its IRR in 2004
and 20035, respectively. These require many of additional 1asks for both EMB Head Office and
regional offices, ranging from policy formulation to enforcement actions in water quality
management. In light of such situation in the Philippine, the Project Purpose of the Project is set 1o
be “capacity strengthening of EMB Head Office and regional offices to enforce the CWA and its
IRR",

The Ouiput | and the Output 2 are to strengthen the EMB Head Office’s capacity in policy
formulation and in leading regional offices through carrying out prioritized tasks specified in the
CWA and the IRR. The Output 3 and the Output 4 are 1o strengthen regional offices” capacity in
the setup and management of regional organization and the enforcement of water quality
management at the site through the implementation of prioritized tasks in the CWA and the IRR.
Prioritized tasks and correspondent activities have been selected through the participatory
discussion between the Japanese side and the Philippine side in the Second Preparatory Evaluation
Study and, thus, they fully reflect the needs of the Philippine side.

As a result, four Outputs of the PDM accommaodate all prioritized tasks in policy formulation and
actual enforcement specified in the CWA and the IRR, considering the capacity development in
both EMB Head Office and regional offices. The logical construction of the PDM has no leap and
fracture. Thus, the Project Purpose has a high probability to be generated by the attainment of 4
Outputs,

From the above, the Project is assessed to be of high effectiveness.

7.3 Efficiency

The Project covers a wide field of activities ranging from policy formulation to actual enforcement
in administrative management of water quality in the Philippine and, at the same time, its
geographical range covers the entire country. Consequently, the scale of the Project is very large,

The man-hours are the main Input from the Japanese side in the Project and they have been
provided by the dispatch of Japanese experts in most projects, conventionally. The Philippine is
endowed with excellent consultants due to its long experience for the environmental issues.
Considering such situation, the Project has been designed 10 utilize local consultants as much as
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Annex B. Operations Plan

Tulpwt 11 Infraraied poficy fremework for QM based on the CWAIs istiliied and | Year 1 Year 2 Yoar 3 Yoir 4 Yeor §
hmmmmummmw IREE KB ESD HE D REEL
Prepaic {of project implementation: work and Raansial plan, epernting policy guidelines,
congultanis and A3ff recruliment, perfarmance manspement Sysiem n
£ Set up mulli-agency coordination system ta farmutate & integrated waker quality
"' wnonagerent frimework and {mplementation plan
12 Prepare procedual guidelines for designating Water Quality Masogenent Areas {including
* idemifleation of non-gitsinment areat a1 defined under the CWA)
13 Formulate o comprehensive policy an use of marketboved instruenents for waler quality
" __managemend, including procedural guldelines for implementation
v Prepare procedural guidelines for elussifying (ntand and marine water bodies ns well as
- undhwoter, including guidelnes for dwiter valnerabili in;
15 Prepare procedural guidetines for faciliming WQMA sction planning (by the Arex

Governing Board) and follow-oa gompliance planning (by LGUsl

16 Prepare procedural guidslines, including system ond procsdures, for pallution load and
. __chargs compuiation in xepport of the discharge pirmitiing system

1.7 Prepare procedural guidelines for managing the Nasional Water Quality Management Fund

1g  Frepare procedaral guidelings for calcy izaticn of industrics, including pownt and non- g
"~ paint wources of water pallnisn
delines for eatablishing coeprrtion programs with

19 Develop approach and prepare gui
" _other ngencies and clvie proups i water quality menltotin

Prepare guidetines and initlate coordinaifon arangements for allowing Meibility sn

190

enforeing discharge standards for speciffe types of industry
Priontize pallution seurces ond in prepare an operations manual on cenducting complisnee
inspections for varlous types of pelluting facililies

Review waler quality guidelines 10 provide basix far water re-classification end revision of
eiflucnt standasdy

114

112

Desipn and implement a training progrem for EMB CO and RO stafT in old regions for cach

113 i of procedurnt guidelines; prepare baining material and conduct the raining.

Output 21 Capablilty of EMB Central (ifice to lead dnd muppart Reglonal Offices Yoar 1 Yoar 2 Yoar 3 Yaar 4 Yesr §
srengibtned 1[z]3]an ]2 alall 1 [2]afel s 2] ot al{1]2]3]4
Establish corrdination synem with EMB Regronal Offices in impl ing the guidelines
developed under Cutpu |

Select or develop appropriate woler quality modsling techniques, ineluding calibrion,
lesting znd demensiration in selectod epiont

2.1

2.2

Design, develop and trial leplement n naliona] information cappaipn for roising pablic

3

awarenesy of water quality management lisucs
Design and develop a water quality and pollution source datobase management sysiem for

24 use by RO, with capability fov mapping pothifon sousces wing GIS
25 Dresign and develop oo lnlemed-based WOM inf ion and ication system {0 iny
™ the FMB CO with the ROs

28 Integrate regional repons and publish the (irst national status repart oh water quality

Implement procedires for managing the national water quality management fund (based o
procedural guidelines developed under Activity 1.7)

Pracure sampling equipmenl for WOMS siafT, and streamline operations of the EMB
¢entrl {sborstory as s reference laboratary and mining ¢enter for RO saff

2.7

1.8

20 Design nnd implement atraining program for BMO CO siaffon use of the information and
~__communtestion gysiem developed. ineluding fund mansgerment
Cenduct activities 1o genarate rescurces for nan-pilor RO, £.2., planning workshaps with

2 other donor sgencics such sy World Bark and ADD
Gutpul 3 Capabitity of EME Reglonal OT1ibes fo e3tabilh and support WOMASend Yoar1 || YaarZ Youtd Yoar 4 Yeat §
g i (] t peglong HEERDNAREIARDEIAROORnED

3.1 Implement guidelioss for WQMA delineation

3.2 Setup (he Governing Board, Technical Secrztariat and multi-secton] wozking groups for
_the designated WQMAs

13 Facilitle the fermylation of WQMA GB sction plans and LGU compliance plans based on

" guidetines developed under Activity 1.3

.4 Agsist WQMA UBs in estahlishing and managing the wen waler quality managemeni find
__.-and the activities of multitecioral moniloring grougs

a5 Aasist in tetoblishing arca-bated cooperation armangemenits in waser quallty monitoring

based on procedures developed under Activity 1.9

A-12
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[Cutput 41 Overall copability of EMB Regiona) Offices in water quolity management bs Yoor 3 | Yoor2 Yaar 3 Year 4 Yoar 5
strengitiencd |n 3 pliot reglona $1{213:4j]112) 314 2{2{4p1]1213 12134

Wenly atainment and non-sitainment sreas based on the procedures developed under

s Activaty 1.2

42 Classify o re-clossily woler bodies as needed based an guidelines developed in Activiles
T ldand 2

4.3 Impiement the discharge pormining wnd polfution charge system based on pro¢edus
" developed under Aclivity 3.6

4.4 Set up collection and accounting syHems for permining foes and wastewaler chorges

4.5 Condugt pallutium tourta inventories and water quality fleld surveys

a6 Agply the waler quality meded developed under Activity 2.1, ez, For allocating pollulion
_9quotas in nen-aitninment areas

4y Impletaent procedures [developed under Activities 1.8 and 1,113 for poliulion source
~___catefiorbaniion, priovitizytion nnd complimnee inspections

48 Marape the datobase of pollution sources and WQ data survey sesults, annd link the regional
"~ dswbase to the nivtional datsbase ot the EMB CO

4p [rovide equipment ond develoy raining materials 1o cuhance capability of EMB
" __labotatoncs, and assist RO4 in initiating loboralory partnerships

4.10 Prepare and dissgmingte the fost regionol water quality sistus report

a3 Design and implement 8 program for RO siofT i the non-pitol regions to visi ond observe
" WOQM proceduraes beiny implemehicd in the pilot reglons
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Annex C

Whater Quality Scorccard for Surface Water
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(Rivers, Lakes, Bays)
DO (mg/) BOD (mgA)
Reglon Nagekqg]l;:verl (Irj':::;:::) Class Averape Average Rating
" y {Range) (Range)
NCR Metro 25.62(1.0-
Manila Parafinque R. Metro Manila C 3.07 (0 - 2.50) 54.0) U
SanJumnR. | Metro Manils ¢ | 10fe-ay | MO u
NMTT R, Metro Manila c | 28019 | ¥E 37)’0 . u
Marikina R. | Metro Manila c | sosp-s0p | '24) gl).o - U
17.07(2.0-
Pasig R. Melro Manila C 31.67(0~6.5) 39.0) U
Metro Manila/ R 3.23(2.50-
Maenila Bay N RIV Cc 4.77(3.90 - 548) 4.13) 5
Metro Manita /
Laguna de Bay Region [V C 7.85 (6.1 - 14.0) 1.8(0.2-79) S
CAR ND
Cordillcra
Administrative
Region
I | llocos Laoag R. llocos Norte A 6.69 (4.03 -7.8) — S
Amburayan R. | Benguet/Tlocos Sur/ C 8.35(6.0-11.0) o S
La Union
Dapupan R, Pangasinan AC | 596(2.0-11.82) — M
Agno R, Benguet/Pangasinan | A/C | 6,78 (1.46 - 1L.1) — S
Cagayan
i Valley ND
111 Central Pampanga R, Nusva C 5.86 (4.85-7.21) 3.78(1.0- M
Luzon Ecija/Pampanga 15.0)
Marilao R. Bulacan c | 1750-57) 34'6f£f;)°'° y u
Meyceusyan R. | Bulacan C 1.35 (0 - 5,55) 54'9?7(3)1 0- U
' 13,13 (6.0 -
Bocaue R, Bulacan C 6.19 (0.3 -9.07) 20.0) S
Labangan R, Bulacan 5.33(2.50 - 7.30) 18'23 gs)s ) M
Sta, Maria R. Bulacan 3.J0{0,10 - 5.20) 31.57 U
Guiguinto R. Bulacan C 3.03{1.50- 3.30) 14.81 U
San Fernando 294 (27.0-
R. Pampanga C 2.86(1.90 - 3.80) 32.0) U
A-17




Annex C (continuation)
Water Quality Scorecard for Surface Water
(Rivers, Lakes, Bays)

BOD (mg/D)
Name of River/ Location DO (mg/l) Average
}legion Lake/Bay (Province) Class (Range) Average Rating
(Ronge)
1V Southern . 6.03 (4.73 -
Tagalog Mogpong R. Marinduque C 5.72 (3.45 - 7.80) 8.01) M
) _ 6.26 (4.00 -
Pagbilao R, Quezon 5.28 (4.00 - 6.50) 8.61) M
Bacoor R. Caviie 6.10((5.30 - 7.40) — S
| Taal Lake Batangas B 740(7.0-8.2) 1.50 (1.0 2.0} S
Palico R. Batangas C 6.95(4.8-8.3) 1.11{1.0- 1.5} S
Pagbilao R, Quezén 7.75 (6.2 - 10.2) 2.1 (1.0- 5.0) 5
Pagbilao Bay Quezén - 6.65(4.77-7.10) - S
Boac R, Marindugque C 10.42(6.24 - 17.13) — 5
Calancan Bay Marindugue - 7.14 (4.80 - B.5) — 5
Cajimos Bay Romblon - 6.82 (6.0- 9.0) — S
B0 O™ | Mindoro Ortental | SA | 7.67(675-10.0) — s
Naujan Lake Mindoro Qriental B 3.00{1.0-9.6) 12.3 3
Calapan R, Mindoro Oriéntal 146 (0-7.0) Y sy u
V | Bicol Bicol R, Camarines Sur A 5.28 (2.36 - 10.74) — M
VI Western . 3.45(.06 -
Visayas Jaro-Aganan R. | Hoilo C 8.79 (0.90 - 14.50) 15.6) 5
Panay R. Hloilo A 7.58 (1.40 - 12.80) 4'6_32‘35“ - s
Jalaur R. Hoilo C 8.30 (0.50 - 12.90) 6.40 -8
Ioilo R lloito s.64(1.70-1040) | 86708 M
: : L : 265.0)
Panay R. 2/ lloilo A 7.69 (1.40 - 23.20) - S
llgilo Coasts Iloilo — 8.34 (7.40 - 10.00) - S
A-18
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Annex C {continuation)
Water Quality Scorecard for Surface Water
(Rivers, Lakes, Bay)

DO (mg) BOD (mg/l)
Region Nag:kmverl (:,‘3::;;2:) Clasa Average Average Rating
y (Range) (Range)
VI Central Guindarohban R, | Cebu A 7.21{6.50-8,30) | 1.53(0.4-4.0) S
Visayas Guadalupe R, Cebu C 4.32 (0.50 - 7.50) [ 1.90 U
Dalaguete-
Argao R, Ccbu A/B 7.85(6.9-10.10) | 1.07(0.3-2.6) S
Guinhulugan R. | Cebu AB | 7.74{7.10-8.40) | 1.13(0.6-2.4) S
Luyang R. Cebu ABIC { 717{(5.70-840) | 1.1{0.8-1.3) S
Coteol R, Cebu A 6.56 (1.4-790) | 3.06(0.6-8.0) U
Bassak R, Cebu 8.30 0.5(0.2-0.8) S
(50-
Mananga R, Cebu A 55 §.00) 7.1{53-7.8) M
(6.3 - 1.07¢0.2 -
Balamban R. Cchu A/B 7.35 8.70) 2.53) 5
Guinabasan R. Cebu A 8.05(51-11.10) | 2.13(0.4-9.8) S
. . {2.1 -
Minglanilla Cehu — 6,25 9.70) - S
Mandaue to
Consolacion Cebu — 5.27 (0.0 - 14,00) M
Liloan to {4.1 -
Compostela Cebu T 713 14,0) ” §
Inabanga R, Bohol AC | 640(540-740} ] 1.2{(0.8-1.6) S
Inabanga Beach | Bohal - 6.93 {5.50 - 7.90) - S
Ipil R. Bohol A 4.15{2.80-520) { 2.48(1.2-4.0) M
' 7.65 (4.50 -
Manaba K. Bohol B/IC 16.90) — S
Matul-id R, Bohol A 5.77(5.70 - 5.90 1.2(1.2-1.2) S
Canaway R. Negros Qricnlal A 7.25(690-740) | 1L2(0.6-1.8) 8
Cawitan R, Negros Oriental A 7.73¢7.50-790) [ 0.5(0.2-1.0) 5
i.a Libertad R. Negros Oriental A 8.55(7.90-9.20) { 1.25(0.1-6.6) S
Siaton R, Negros Oriental A | 7.67(7.30-7.90) | 0.57 (0.1 - 1.3 )
Sicopong R. | Negras Oriental AB | 321(0.25-7.50) 40'7132)59"' - U
Tanjay R. Negros Oriental AB 7.05(6.83-7.30) { 0.85(0.7-1.0) S
VIII Eastern Danao Lake Leyte - 7.20(63-7.9) |- 5
Visayas
1X Western Mercedes R, Zamboanga del Sur B/C 5.16(1.50 - 8.30) 4,72 (0.4 - M
Mindanac 17.0)
Snaz R, Zamboanpadef Sur | A/B | 4.85(1.70-7.80) | — U
Manicahan R, Zamboanga del Sur - 5.92{2.50-940) | 2.76(0,1-8.0) M
Vista del Mar Znamboanga del Sur - 6.77 (4.90 - 8,80} | 2.03 (0.1- 540) S
Sawacawe Zumbownga del Sur | - | 5.40(2.10-8.50) | - M
X Northern Cagayan de Cro | Misamis Orienta) A 8.08 (5,70 - 9,90} 5
Mindanao R. —
Ipunan R. Misamis Oriental A | 7.51(2.10-920) 3'5197%7 ‘ s
A-19
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Annex C (continuation)
Water Quality Scorceard for Surface Water

{Rivers, Lakes, Bays)
Name of Locntion DO (mg/) BOD (mg/)
Reglon River/ (Province) Cinss Avernge Average Rating
Lake/Bay {Range) (Range)
X! Southern Silway R. South Cotabato - 822 (5.60-73.0) —_ S
Mindanao Malalag Bay | Davao del Sur - 6.30 (5.70 - 7.00} - 8
Digos R. Davao del Sur B/C 7.33 {(5.80 - 9.0} 1.55(0.1 - 1.8) )
Hijo K. Davao del Norte D 7.35(5.80-9.0) | 0.94{D3-4.0) ]
Sibulan R, Davag del Sur A/B | 7.69(6.50-8.60) | 1.68{0.1-4.0) S
Pujada Bay Davao Oriental - 6.11 (3.20 - 6.80) - S
Talomo R, Davae City B 747 (6,40-8.230) | 2,73 (0.5-12.2) S
Padada R, Davao del Sur D 5.85(0.00-7.40) | 1.84(0.3- 18.0) U
 Tugsnay R. Davno del Norie B 6.02{0.20-8.00) | 1.37(0.1-4.7) U
AgusanR, | Rgusen del C | 701(260-810) | 101(0.1-56) | U
llang R. Davao City C 6.69 (4.40-8.40) | 2.29(0.7-9.0) S
Lasang R. Davao City B 7.57(6.30-8.50) | 1.36(04-3.0) ]
Lipadas R Davao City AAJA | 7.29(5.30-8.50) | 1.BB({D.3-8.7) S
Davao R. Davao City AB | T46(5.8-8.60) | 1.06¢0.1-2.4) S
Tagum R, Davao del Norte A 6.45 (4.80 - 7.80% | 1.71 (0.3 - 36.0) ]
XII Central Mindanao ND
CARAGA Apusan R, 2/ | Agusan del A/BIC | 594 (2,60 - 8.00) M
Narte -
Agusan del Sur
Mzegailanes | Agusan del
R Norte A/BI/IC | .75 —_ s
Sources:WB PEM 2003
A-20
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A&D
ADB
ARMM
AWQMF
BFAR
BOD
BOI
BPO
CAA
CAR
CD
CHED
CM
Co
CoD
CST
CWA
DA
DANIDA
DAO
DBP
DEENR
DENR
DepED
DILG
DO
DOH
DOST
DP
DPWH
DTI
ECC
ECONA
EIS
EMB
EM-PC
EO
EQD
FASPO
FDI
FGD
GAA
GB
GDP
GEF
GFI
GIS
GNP
GTZ
GVA
GW
HAB
IEC

Alienable and Disposable

Asian Development Bank

Autonomous Region in Muslim Mindanao
Area Water Quality Management Fund
Bureau of Fisheries and Aquatic Resources
Biochemical Oxygen Demand

Board of Investments

Business pricing outsourcing

Clean Air Act

Cordillera Autonomous Region

Compact Disc

Commission of Higher Education
Compliance Monitoring

Central Office

Chemical Oxygen Demand

Communal Septic Tank

Clean Water Act

Department of Agriculture

Danish International Development Assistance
Department Administrative Order
Development Bank of the Philippines
Department of Environment, Energy, and Natural Resources
Department of Environment and Natural Resources
Department of Education

Department of Interior and Local Government
Dissolved Oxygen

Department of Health

Department of Science and Technology
Discharge Permit

Department of Public Works and Highways
Department of Trade and Industry
Environmental Compliance Certificate
Environmental Consent Agreement
Environmental Impact Statement
Environmental Management Bureau
Environmental Management and Pollution Control
Executive Order

Environmental Quality Division

Foreign Assisted and Special Projects Office
Foreign Direct Investment

Focus Group Discussion

General Appropriations  Act

Governing Board

Gross Domestic Product

Global Environment Fund

Government Financing Institutions
Geographic Information System

Gross National Product

Deutsche Gesellschaft fir Technische Zusammenarbeit
Gross Value Added

Ground Water

Harmful Algal Blooms

Information and Education Campaign
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IMO
IRR
IWQMF
IWRM
JBIC
JICA
LGU
LISCOP
LLDA
LWUA
MAP
MBI
MCM
MGB
MIS
MMDA
MT
MTPDP
MTSP
MWCI
MWSI
MWSS
NAA
NAMRIA
NCR
ND
NEDA
NEPC
NEUF
NGO
NMTT
NOAA
NPCC
NSSMP
NWAPCC
NWIN
NWQMF
NWQSR
NWRB
0&M
ODA
OECF
OFW
OPP
PAB
PCB
PCD
PCG
PCM
PCMARD
PD
PDM
PEENRA
PEM
PEPP
PEZA
PhP

International Maritime Organization
Implementing Rules and Regulations

Integrated Water Quality Management Framework
Integrated Water Resources Management

Japan Bank For International Cooperation

Japan International Cooperation Assistance

Local Government Unit

Laguna de Bay Institutional Strengthening and Community Participation
Laguna Lake Development Authority

Local Water Utilities Administration

Minerals Action Plan

Market-Based Instrument

Million Cubic Meters

Mines and Geosciences Bureau

Management Information System

Metropolitan Manila Development Authority
Metric Ton

Medium Term Philippine Development Plan
Manila Third Sewerage Project

Manila Water Company, Inc

Maynilad Water Services Inc.

Metropolitan Waterworks and Sewerage System
Non-Attainment Areas

National Mapping and Resources Information Authority
National Capital Region

Not Detectable

National Economic and Development Authority
National Environmental Protection Council
National Environmental User Fee
Non-government Organization
Navotas-Malabon-Tullahan-Tenejeros

National Oceanic and Atmospheric Administration
National Pollution Control Commission

National Sewerage and Septage Management Plan
National Water and Air Pollution Control Commission
National Water Information Network

National Water Quality Management Fund
National Water Quality Status report

National Water Resources Board

Operations & Management

Overseas Development Assistance

Overseas Economic Cooperation Fund

Overseas Filipino Worker

Organic Persistent Pollutant

Pollution Adjudication Board

Polychlorinated Biphenyls

Pollution Control Division

Philippine Coast Guard

Project Cycle Method

Philippine Council for Aquatic and Marine Resources Research and Development
Project Document

Project Design Matrix

Philippine Environmental Economics and Natural Resources Accounting
Philippine Environment Monitor

Philippine Environmental Partnership Program
Philippine Economic Zone Authority

Philippine Peso
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PIA Philippine Information Agency

R&D Research and Development

PMO Project Management Office

RA Republic Act

RBO River Basin Organization

RO Regional Office

SARS Severe Acute Respiratory Syndrome
SAS Sanitation and Sewerage

SBMA Subic Bay Metropolitan Authority

SEECCTA Strengthening Environmental Enforcement and Compliance Capacity Technical
Assistance Project

SIDA Sweden International Development Agency

SMICZMP  Southern Mindanao Integrated Coastal Zone Management Project

SMR Self-Monitoring Report

STP Sewage Treatment Plant

TDS Total Dissolved Solids

TFP Total Factor Productivities

TS Technical Secretariat

TSS Total Suspended Solids

TWG Technical Working Group

UN United Nations

USAEP U.S. Asia Environmental Partnership
ushD United States Dollars

wWB World Bank

WQ Water Quality

WQM Water Quality Management
WQMA Water Quality Management Area

WQMAAP  Water Quality Management Area Action Plan
WQMAGB  Water Quality Management Area Governing Boards
WQMS Water Quality Management Section

WRRC Water Resources Regional Council
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Joint Coordination Com’ty

JICA Philippine Office

National Technical Working
Groups
(Inter-Agency)

Chair: DENR Secretary
Members:

- EMB Director

- JICA Philippine Representative
- NEDA Representative

- DENR FASPO Representative
- TA Project Manager

- JICA Adviser

JICA Adviser

Regional EMB Directors

Project Director
(EMB Director)

Regional
TWGs

Project Manager
(Chief of EQD)

Japanese Expert Team Leader

National Project Coordinator
(Head of WQMS)

Japanese Experts

Regional Project Coordinator

EMB-RO Counterparts

Project Management Office

Local Consultants
and Local Subcontractors

EMB-CO Counterparts:

11
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T L—LAOMANL TETIEETRZE 1-2KIcEK LI,

Analysis Phase Design Phase

4Project design matrix Define the
project structure, test its internal logic and
formulate objectives in measurable terms

4Problem analysis water quality
management problems, institutional
constraints and weaknesses; identify
cause-and-effect relationship
@Activity planning and budgeting
Determine sequence and dependency of
activities; estimate duration, set milestones
and assign responsibility; estimate budget

#Analysis of objectives Develop
objectives from the identified problems;
identify means-to-end relationship

#Monitoring and evaluation Specify
performance indicators and measurement
means

4Project strategy analysis Identify the
strategies to achieve objectives;
determine the overall goal and project
purpose

Bl1X ezl kYA == A (PCM) FiE

Steps based on the Project Cycle Management Method

STEP
0
£~ References:
< - JICA Baseline Study
a < - Phil Env Monitor (WQ) Problem Tree » Clean Water Act IRR
£ - SEECTA Report N (New mandates to EMB)
% - Other documents
<]
2
a
— y Draft JICA Project Document ]
° 8
0 = Integrated Objectives
~N g ‘g ‘ Results ' Tree JICA Advisor's framework and comments on draft PD l
g = (goal, purpose, results)
o
< EMB comments and suggestions on draft PD l
- A
2 ”‘ - Select specific Priorities and thrusts determined in focus
™ ‘é‘ amivitieys components to include j«¢ group discussions and workshop with
& in the project design regional EMB directors
=)
‘B - Goal, Purpose, Outputs, Activities
8 X - Performance Indicators
<t o ® Project framework - Monitoring Means
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2.1 EFBIRER

TaEKREIC L RICER A R LR R R A XD Z LA HE LT 10 » RT V= F
DRIE ST Dd, ZHUT 2004 4EIZAFK S iz 2004 4-~2010 47 ¢ U & o [E H 41 BA 5 5t A
(MTPDP) DX 72T HDTh 5D, MTPDP 1%, BRFMIESZAB L, 2 - BURICBIT 5%
ExHY ., 2o, BEREHO FICERAEROUELZERLL) ETDHHLOTH D,

FRICHIG IR 2 AR O FERRK & LR, BRI, YEOBE R KREIE PO KM H
FoHENTWD, 72 & x i, SEIROFICK L TEREMESCHENREDEZ > Tn5b, —H,
FLIEICBW TR, ZOREOREMHICT OV TOEMBENE L TW5, RS, FEHICE
WY, o, FREEBLN e SR TW AW DI, TEMAK, EIERKORREEZAET
THEY., FROBEHEICKEE S -TBENH D5, FIROBFEHEN/A DRI s, RIENA
AT D REELDRFENLE., HHEOBAR I, S5, dokobfiZ & oEiEn i
ZAF TV D,

MTPDP I%, D EAEZZERTH72DIIFKRO L) ICERAZMEICER -FHL, £/2. 2T 5
Z OB EHIF TN D,

AR R LT OFI

SR SN 2 AT 272D O KRB 7 1 7 F LTV, o EORROHMIR#EL
LT D, ZAUT KV AEENRICEIT DM AREERREMRELRET 5 Z LI XD RADHEICRE
DKM RIAEND,

AR AT RE 2R ATy (A&D) i

NI EHET A IC K-> T, BEAFEORMER G IZBITANAZEML, Ul X > THIG DR
REEEL TRESEOREZ -6 L, £72. < O A& OE4kn EICEERNT 5,

WL

EOLtReAEWEREZFMA L T a Yy —U XA e TEREFE OGN, Loz, BY
B DBRAFE D T2 O DBIST I B2 2% < ORFIIRS Z AN 5,

HW G IR

IR X DEZEH @R D D BRI EIC L » TERARRFAEEIENBT, £72, KEHORE
ABEIESNS EHRZEND, BIfE, 2004 4 1 A 16 HIZHIE SN KFEHESE 270 507 1 VU
EVEILILEAICRDIEFER T Ve v X 20T 7 a7 T (MAP) IZEESWWTHE
it 7 % —OF R LTV D,
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e, BLO, AR

R X OVMEFEARERIT Y o T, ﬁf v ru—7 KFEOME, Wik, WO, 77
— RGN, THORFREE X OMFEARERIZIEEO 70% 0 AIRRO A 2R 2 HERE
REIRDRETHD,

KGR

BN Uil T DKEFZEIZKHIGT D72 DIZRERIKEIREE (IWRM) 7 7' a—F & W\o BN,
MO, EIRRKEREBEAZITOMNEND D,

TaIRMED L0 T Y FITER LT MTPDP OEREE KIRE TR/ EFIZ BV TIEL 5 DDk
KRR DT TN D
o WELEEL(EET DO KREIR 2 Fiei), 2vo, XV AERMICHMT 2,
o BWZWEO L, HBRAERD I 2 =7 0 =287 2 K912, FlerBz O FAI (R
HIRCR . BREEIRGE T L O AENE) A 85F Lo BT H 290G B 217 5,

. s a2 709 < Eo, AR R, R AEMBARME~ DR G
éﬂémﬁﬂﬁﬂﬂﬂz (IR 2R (R 2RI D,

o AICH LTV REERNLRREZANET D,
o ANARMEOBRKZDIET 5 HRKEDREITHREH L D,

22 ft& - BERG

TR E R BB T AERIT Y 0V B UEEZRY &L TEAHSRERECTHD, 22T
FZ OMBEOBIBUZ DN TR D,

221 XA

1995 725 1997 4RI T TR ICE T 5 A2 OBIGIIRE B Licns, ZnTh&ER
137 4 ) B EOBRARETH S, 2000 FERE BV TAD DK 30%iF—H 2 KAVLLF
DETEZRNHILTWD, 1997 £ 5 2000 2BV TIIRTFEIZEEE LA 24720 @ GNP
ﬁﬁﬁﬁ<&%ﬁﬁ%hﬁwo:@i5ﬁ%ﬂf\ET®&’6¢@%%%E(NMQM®
IZBWTHEE L SILTWD GDP #iEAT 5 2 & DBNEWITKT 2 %R IS W CEHEE RS
2o TN 5,

BWE & S d N0 OFEIREIETE 2000 BT 34% TH H, Z DOEIGIE NCR IZEBWT
76%ThH DA, I ¥4 (5 12 Hilds L O 13 #iulgk) | mfim%%®m4&@6
NCR L HIAIZHBWTREREN DD, ZOX v v FIREEHD 40%% L5 RHEIC

2 MR AR N AEFEESSE AIFR LT 5, BRI O L~ Uiz TIRAIZE Té%ﬁ
flis b RA e METH B,
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E A R RFPE O A RERIC K T D BRI 2 R L T b, 2 < O5A ., [JIERIZH -
THZE L TWD AT LMIKITETE, £z, MIEREEN O FERBER L 2> TS, 2D X
D78 LB REMEITERSCIARE M RS BERLTRBY, 740 U EENBIEER T
Db EERMS - RFEMETH 5,

F2-1RITT 4 U B UEICRT DHIROME - BRSBTS 7T =2 2N L b O TH
%o FHCEWRITHE S D NARISIIREOR 5 #illkds L O 13 Hulicls W\ Tavy, &R
J& DEIGITHIRIC X D Z2ENBHETH D05, T O XD Mg 2202 B b FE 2ty - BRI

BIFLHETH D,
B/2-1HR HIRICBIT A S - BERE
. . = GDP
Population | Pop. Density | Pop. Growth | Pop. Rate in el

: 2 2 employment (1000

Region (1000 Person) | (Person/km?) | (% annually) | Poverty (%) Rate (%) "
May 2000 1990 - 2000 2000

ay May 2000 | ( ) (2000) (2003) (2003)
NCR 9,933 16,091 2.25 7.6 17 144
CAR 1,365 70 1.76 38.0 7 68
Region | 4,200 318 1.69 355 10 28
Region |1 2,813 90 1.86 29.7 5 28
Region 1] 8,030 437 2.62 20.9 11 39
Region IV 11,793 239 3.62 25.9 10 42
Region V 4,687 258 1.83 56.2 7 23
Region VI 6,211 301 1.42 45.7 8 44
Region VII 5,706 359 2.19 37.4 12 49
Region VIII 3,610 155 1.68 454 8 27
Region IX 3,001 161 231 44.5 6 32
Region X 2,748 170 2.26 38.7 6 52
Region XI 5,189 183 2.62 36.5 9 47
Region X1 2,598 144 2.48 55.3 9 41
Region XIII 2,095 98 1.73 50.2 9 25
ARMM 2,412 95 2.76 62.9 5 12

Others 3 -

Nationwide 76,488 255 2.34 34.0 10 52.24

Source: 2004 Philippines Statistical Yearbook

222 EHFRU

7 4 U B ERRFEIT 2001 FE D 2003 fEIZNT THOT AN HRELTWS (B 2-2K),
FIERFIIME AR R TR — e A LT CREICBIT AR T ) IThhE -7
FEI7RHN « BT ORE, v — U XL L -IREL. A& O RS AT AR A
RLTW3,

2-3
—244—



74V EEKEEREN BT n =2 b
T2l pe FE2 AR F2 5 MAHIE S L OB

[ FEL R 5 I AR RO T RE & F 2 TN D 72 O ITAE 5% L EDRREE R A HERF T2 2 13 #E Ly iR
ZH B, HHREITIC L D EBIFHRSE (5 E No.23829-PH) (212 &, RFHFEZ T 5
O ORER & LT, (1) MBOREDEI, (i) 247 ¥ —OFH Eh=RICB T D, (i) M
Wk 7 % =128 2% OMIb, (iv) MEt s % —oib, (v) BB X OERERE D OB
B (B - EEXR) BZHTLN TS, $2, L2 TOMBEOMRR2 < LCHIB%R
B R &7z GDP pERZZENTHZ LT LW ERRH TS, FAHREZEFIZ 0L
5 2RISR LT R E B OSHEDNE A TV RN ENFEARIZR Y 27 LB LTV 5,

F22R T4 ) CUrEOEEMES - BRIEHEE

Indicators 2000 2001 2002 | 2003
Nominal Gross Domestic Product (GDP, $ in billion) 74.7 71.4 77.1 80.4
Nominal Gross National Product (GNP, $ in billion) 79.0 75.7 82.0 86.4
GNP per capita ($) 1,051 978 1034 864
Actual GDP growth rate % 44 3.2 4.6 45
Actual GNP growth rate % 4.8 34 5.2 55
Agriculture (%) 34 3.7 3.3 3.9
Manufacturing (%) 4.9 0.9 3.7 3.0
Service (%) 44 4.3 5.4 5.9
Increase in consumer price index % 4.4 6.0 3.1 3.1
Unemployment rate (%) (Annual average) 11.2 11.1 11.4 11.4
Trade balance ($ in 100 million) 3.59 -0.91 -0.22 | -1.70
Exports ($ in billion) 38.08 32.15 35.20 | 35.75
Imports ($ in billion) 34.49 33.06 35.43 | 37.45
Population million 76.3 77.9 79.5 81.1
Population density (people/km?) 254 260 265 270
Population growth rate (%) 2.1 2.1 2.0 2.0
Proportion of urban population (%) 48.1 - - 61
Proportion of people in poverty (%) 34
Exchange rate Peso/$ 44.2 51.0 51.1 54.2
Balance of foreign debts ($ in billion) 52.06 52.355 | 53.874 | 56.347

Sources: The Central Bank, National Statistics Bureau, “Economic Outlook, 2004” (The Asia
Development Bank)

7 4 U B EO GDP MR ERIL3~45 %eE 7 VT HEETIIRE TH L2, ik Eici
B (GDP (2T 2 BEHDILER) MENZDTH D, 1990 FRICBITHZL DT VT
AEORESRIT 30 205 0% TH 72, 74 VU EVEICENTIE20%TH Y, ZORER
X7 TR T MBS ERELARE, S DK T L7z, ZOFREROE S IFATEFREIMRNZ &7
FRTHD, Thpz, MAEEERE (FDI) 2SRRI W TITEERER 2 R 2 L1
BRHTHAD, B2 OFRRITEERKERMEN L TH D, 74 U EED 1990 FRIC
B HREAEERIIMOT T FHEE LD HIXIMNITEL, 1ZTEr, b LK, w4 F R
T%éo:ﬂ%®@ﬁi74UHVE@E¥ﬁ\:@i5@%ﬁ IBWTIELEALERLT
WRWZ L AR LTV D,
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L2 L2 6, RFIMICEIT 2 EE DO ERIL 3.8% (2004 DU -HIZIHB T 5.6%) &
DI RN DO B ETEE L TV D, AFEFEEOKIE2HEC IR TS oSz X o
THERIIREEZBEN VD, B7 Z—Z L ORMIMEE (GVA) BE 1T 2001 40> 5 2004
FEINEHLPC ERLTEY . ZHICE ) BROPKPEENNT 5 2 & Lo T b,

HREEICRT 5 [E R & AKBRERE « XPRICOWToO—fixifHmz o &0 AO%7eD
GDP 73 1000 US R/VLL FOGAE, BURFS/KERBEEZ Y EiF 25 2 &id/avy, —J5, 2000 US
RV %2 T3 B 3K E R IZ BRI k> THY BiF BT bs

2.3 RBREFLREL OBEM:

BIRITREDEZ T HNERE~DOREL LITTONEE ThHh D, BRITAIIZTNNEER RS
NAUT—RANTITBREEIC L > THIE TH L0, MO ELZ L5 X 5 AREMITH D, — D DERE
LLT, L2 IRRna, GUBlofk, RIREOREA, AHEWEORE, 2HTNC, AER
WAEMOHBL, V7 Ux—3 g0 B, BB £72. ZOMOAEFERMICARES & o T KE
DAL D D,

HHRGEITIE 7 4 UV BV EICB W COKEBRIIRE RRFEELEZAELC WD ELTEBY ., R/, o
LI BT 7 A RTF T A ATRIFFRIZ L o THERM 23 E~XY OIRABILAAE T TV D s L
TW5, F2, LT OEIRICLE Y IR - A HITEE 10EXY L ESnTn5d,

5 2-3 RITEHERIARBIN 2R L TV D, KEIZXDINADREIILTF 7 2126 L TE— A4
V10 HIE, E7o, MOKRBEFZHOWTIELI HIROEEKRR L L TR MDD TH D, 5L
ClZoWTiE, REBECICL 2 12 FFOAERSNBAT 5L LTABRELON TV D,

5 2-3K%  EHERIINUARIX
Water Related Diseases Morbidity Cases Mortality Cases Losses in GDP
(15-65 years old) (15-65 years old) (PhP million)

Diarrhea 512,527 2,978 1,649.23
Cholera 179 0.04
Typhoid and Paratyphoid 7,710 663 348.53
Hepatitis A 571 296.01
Total 2,293.81

Source: WB PEM 2003

IKETEY X o TKBEERBER N LT 5, 1997 45 & 2004 41231 5 B IEIR0RE ik 8%
D OERPESNIFENFIN 15 (ER Y L 20{EXY Thol-, 74V UV EITHIEMICEEETHLT-
ZEDBEHROELVWE =T E2H L TWDEN, ETRPEKOIEGIIBEEFHBITEE L T\ 5, 1997

Vo4 U e EBI 2004 (2RI AREHERE, ERHER
2 . Mr. Masahiro Ohta (JICA Senior Adviser to EMB) D% [E 2 351F % #4454 &
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B, RTIA BB TKRIGEIZ L DIEREDIES AFZEEINTZZ BV — sk R H D 60%
HAET Lz MHFRERITIZ LAVEKEIBYIZ X 5 2001 4E & 2004 FEIC BT B EOERIE L I1L 53 (5
R EBEX)THoT,

F e LT, KEHRICEY AU FRRFRELIIER, mEAE X OEDEXICEB VT 670
BXY (1318 US Fv) LR BTV D,

24 KERBIOKEOBHRN

24.1 KEROEFRN

74 ) EVEITEE R KERICEENTWS, FEICIE 40 76 25,469 km? Ok E S %2 &
421 OFEEWI, 59 O HARE (BF oA L 72Y . EH /NI, R H N, 4
DOFH T KNS 5,

FEWIN O 5B 19 X FERNIFRIRICIBT 2, HEOWIINIFHE 2V a O T JITHY |
Z LT, B 922km® DT 7 FBNRROMTH D, ~=FBITHOIEENBER L TNVHE
Th b, [FIEIL 266,000 km® 1238 L SRR L ORI ZA L, 1,934,000 km?® D HEEEK IS
A LTS, 60%0 BIBESCT, BLOL 10 OKBEA T2 36,289 km DL R » THE
BELTWD,

R AKIZED 50%D NI L > TR E LTRIASNTWS, EFAEHRRF (NWRB)
DIEFHT L D ERKEIRAT 2 ¥ LD 14%IZHH2 795 20,200 MCM 23 FKTH S (5
2-4 ), EIEEEMI SRR DRI 2T KOEEEZ HED 49%THY | 0 ITEHEX (32%).
PE¥ (15%). ROWNT, ZOMONE (4%) Th B2 HTKRDK 60%ITMAENBUK TH
DKFIRFAIHER LORIATH D, A THHRIC L DRKDK) 86% bSKIRE LCTHIFAKE
FALTWD, KEFEEIZOWTITEESEDN 85% TR & AIEHKSEIL 16%I1CiEE
Uy (B 2-5%R),

TWHEERT vV EDOBURIZ DN TOREIZ LU T « V B UEIZB W It e fiths
KERHDZEITWALNTH D, 07D, ¥INT 2552, —Ri2 A (ko L 5 703
K, THURIH N — o H), S, SUER T oA O PR O 722 812 K - TEFH
H72 KRB Z S FTREMENR 3 D = & & A& TR SR VMEANICH 5

1

: SEAFDEC-PCMARD-DA/BFAR Conversation and Ecological management of Philippine Lakes in relation

to Fisheries and Agriculture, 2001.

2 : Based on the water rights granted by the National Water Resources Board (NWRB) since 2002
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®2-4% HTAKREE (MCM)

W . Groundwater Surface Water Total Water 4o DUy
ARSI Potential Potential Resources Y TOt?'
Potential
X Northen Mindanao 2,116 29,000 31,116 6.8
VI Western Visayas 1,144 14,200 15,344 7.45
IX Western Mindanao 1,082 12,100 13,182 8.21
X1 Southern Mindanao 1,758 18,700 20,458 8.59
X1 Southeastern Mindanao 2,375 11,300 13,675 17.37
111 Central Luzon 1,721 7,890 9,611 17.91
IV Southern Tagalog 1,410 6,370 7,780 18.12
VIII Eastern Visayas 2,557 9,350 11,907 21.47
Il Cagayan Valley 2,825 8,510 11,335 24.92
V Bicol 1,085 3,060 4,145 26.18
I llocos 1,248 3,250 4,498 27.75
VII Central Visayas 879 2,060 2,939 29.91
Total 20,200 125,790 145,990 13.84
Source: NWRB, 2003.
25k 74 ) EVEKEE (MCMHAE)
Water Demand 1996 2025 : % of total
Low High (1996)
Municipalities 2,178 7,430 8,573 7.27
Industrial 2,233 3,310 4,997 7.46
Agriculture 25,533 51,920 72,973 85.27
Irrigation 18,527 38,769 53,546 61.87
- Livestock 107 224 309 0.36
- Fishery 6,899 14,437 19,939 23.04
- Total Demand 29,944 62,660 86,543 100
Groundwater (GW) Recharge 20,200 20,200 20,200
% GW Potential/Total Demand 67.46 32.24

Sources: NWRB(2003) and JICA, Master Plan Study on Water Resources Management in the
Republic of the Philippines

242 KEFELEOBME LUK
(1) K&

—HRITAKTERIRE L TRIE, 25N, ERER DT b0, 74 U EVEIZEW TR
PGSR E LTINS, B L O EENH Y | £, IERJUGRIRE L UIEEIADRH D,

RIFTE G 2 =4 — U BT 2 8 FUITBEICHEN. L T % — 05 JERIBIE QI DWW TIEE
=2 —REHNNEETH 5, BIEBREEWITEWF IR X > THE LY O OB
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ERAET DO EERIERPFIERIT L 7o T D,

FEOKEHRA =2 —F 272 DOFEERIEEIL, BOD, DO, TSS, TDS, KIHH., ##&
JR (L V), KB B A0 L) REAR, RO, BEOL S hAEAHYM TH
%, 1995 4EM 5 2001 A2 HT TIL BOD & DO IZ DWW TIHAKIPHO T — X 23 > TV DA
MOFHFEDEIZOWTIARZERTH D, 7 4 VU EVEICEIT HERESCARBRICBHRT 5K
HIZOWTORBIIKRDO LBV TH DL

o I UT U TEETD 36%BEEIK E L THE STV DKL AT AL E T

éo

o [HDKI60%NINFEITI - THEIEL TEY . TR D ATEHEKSS T3JEK %2 HE
HLTWS,

o AT —HZIZINITEEIKE LTHHIN T EHIT/KDK 58% 23 KIGHIZ &L -
THEREIN TV D,

o SEEMITIIFR LTZERD 31%IT/KICHE L T\ 5,

EMB 1% 1996 4725 2001 22T T UL I DONWTDE=X U T Z2{T> T D, Z£D
HFICFBNT 29% 28 5mg/l LT D DO 27~ L, £72, 64%70% A oKD FEHETH 5 BOD &
A HMEERLTEBY, AL DGENPEITL TS Z 2R L TWD, —HRBIMIC
BILZ7HE, 2=V, VAT OX 4D DO, 8L, BOD iE A ABIEEICHE G
LTW3,

1996 FLARE EMB (37 « U B EHD 39 # D L IBEICB W CEM T =4 —%Fh L
TWNW5, v=IBIZE W TE—BAICIIKERKEEHELING BOD L~V ThH, ZHi
(2 & o T B DIBE YA DA X - THEE IR0 B2 KIFTAE
B (HABs) MHAET S, RAHIKO 7= /L LY T HRWT, 64%DW & InEICHB W
TEDE, KPEFRFE, Wk E Lo DO RH¥ETH S 5 mg/l % FlEl>TWnWb, &7 (Fik
EYY) OILTT2T NG A TN DIV TIE DO ULt 0 ~14 mg/l
Th O EMNREBHEZ R L TVD,

HE R ARAEZKIZ I 1T DM TG G I ZATE PR S R R R T 5, 129 4 BT H 775 O R K
IZOWT OMEFAIREIC L IE 75 71 (58%) b RIFE AR ShTws, &fke L
THAIEHER T B I ART O 50% 2 HEH L TH Y . ZHUTkW\ T 37% DRSS, 15%
DE¥EFTTH D, HIRT L ICHh2 & ~=7 5HE N BOD Afif 15% &b @<, fit\ VT
4 i (14%) . I HIKVCAR (1.8%) &72H>TW5,

PEZEHK ORI L MRRITEZEERE, RS TRROAERICE > TRR Y | MO ERY 2
BATWD, KIEKIFT 2T 2 ERTBEREOHAILE THDL, Znb0fll LTIIR
A ORI LGS, VT R MIHER R EN D D, ~ = T EHBIEL B 4 MU RESEIC

1 WB PEM 200
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L0 P END BOD OENEH 43% & 14% (2D 57%ITHY) ZHRH L, #obbRs
ALTVD,

— 05 BN OHEHIK MW A RERR N RN T & AR TB R A TEZNC LT\ A, B IER
LT, o, BEGNEEIKOTHIEYRTH 5D, # 1k, # 4 Il kb En
¥ skO BOD %4 LT 5 (B 2-6K),

EEOKE 2 il 2 72D, RIRITIIRK E#TARIZONWTD 237 —I—F| =
BERL TS, BMAKIZONWTO IRy ARy b BNEFERE (DO) & AEMLFNRESR
ZURE (BOD) %~ T, E7o, M FKITREMERY (TDS) & KH A~ TR &I
FHIl STV D, KK GRAKROERFEAK, IBFEAK, WEHEK) 1ZO0T, IROFEEE AW CEE
fifERATTEN TS,

RATING DO (mg/l) RATING BOD (mg/l)
SATISFACTORY (S) >5 SATISFACTORY (S) <5
MARGINAL (M) 5 MARGINAL (M) 5
UNSATISFACTORY (U) <5 UNSATISFACTORY (V) >5
Minimum Requirement 5 Minimum Requirement 5

RENZBITLKED TRy ARy b ORFERENE 2-1 RICESN TS, Annex C ix
FIAKOFERE R Z R LTV 5,

2-9
—250—



7 1Y UV EKEERENRIET B V= ]

= N S B2 B ME S L K B
\ \ \ \ \ \
4.
PHILIPPINES of
20— WATER QUALITY : B
HOT SPOTS )
BOD/DO TDS COLIFORM qﬁ
UNSATISFACTORYEEE A @ = ¢
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18- SATISFACTORY |z
16
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Sea
12
10— -
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4
ey
'4.’,&(}'
: &
67 ‘ FN '? & "’\.’
- ﬁ;’ Celebes Sea‘/
- ..-°°= o
\ \ \ \ \ \ \
116 118 120 122 124 126 128

Source: Philippines Environmental Monitor 2003-Water Quality Report, WB

E21R 74V EOKERY hREY R
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(2) HEADHEHE L OHEA LI ORI

BARBEE FAKEZ 74V EVET V& 21 (1996 4E) (2B W CIIELE RV RT—E L
LTHIFONTWS, LML, ZhHICHT DEBROBEITHRKICHESTLRIE £2AN
DENZ T %D I TFARKEZFH L TWDITBERWVIRGUCH Y . 74 U B EITfmAE - T
KBS EE DIEEFRIZ 2500 8~ Y (50 {8 US FV) ZET HMENH L L RES T\ D,

% < OHIT IR IERITHE 2 BT 2 KERBITERO 203 5 b 2 OKE , HisE M, FIHE O
SHNNVER O S BINHUKIZ 31T DT AR — A DORERORE R EREE & 722> T D,

1980 AN, ~ =7 BHEIZB W TITEEEKE - TAKESZT L (MWSS) (25> T
FRRIR & AU 72 M3 T KUSE & AUB i 3% A3 i STz, F/KGE E Ak 2 & T 57 n s o
LTBEICHE STV AN, ZROEMIIFPEREN G I TWD, I F FKLEY;
DFHINEE S I, 6~8 4 FTOMERG S AL TH 5, JLELORE 113 2123 0.002~0.004
MCM/day, &t C 0.012~0.048 MCM/day T 5, 4 H E T 0.08 MCM/day 73~ =7 /KiEA
. (MWCH) R0~ A =7 RKE— B A% (MWSI) OBEFEIZ & - TiEfiz STV b, MWSS
DOHUE % 57 3N—F 272 121% 2.4 MCM/day SL EDFENRBEL SN TNWDS, B2-7HRKIT7
#4 UV ECEORE - TAEICETIELEZRL TV,

F2-6 K FAERIZKDIHKDOIEH

Volume of Wastewater in % Share of BOD Generation BOD Generation
Region in Sector in Sector 5 s
g | 28
oy o © I g P
o © (o2} o © (o2} o © o) 1} o =
(=} [} [} (=} (o2} [} (=} [} (<)) (0} ==
o (2] — o (o] — o (o] — — =
q 3] — = 39 — = ~ — = (a) S .S
Region 2 = £ 2 = = 2 | = E Q | =F
2 = £ 3 5 = g 5 = = &
£ 5 3 £ 5 3 £ 5 3 = b 3
- 2| 5 8 el 5 |8| 28| 5| & [=°
- < - < - <
In '000 m? per year Percent In '000 metric tons per year
NCR Metro Manila 430,046 272 - 17.6% 42.5% 0.0% 192 138 - 330 14.8%
IV Southern Tagalog 406,696 80 7,499 14.6% 14.1% | 13.3% 159 46 109 314 14.0%
11l Central Luzon 272,471 49 4,646 9.9% 9.0% 9.1% 108 29 75 213 9.5%
VI Western Visayas 188,042 55 4,574 7.7% 5.1% 8.1% 84 17 67 167 7.5%
VIl Central Visayas 180,065 57 6,394 7.1% 7.4% 10.6% 77 24 87 189 8.4%
X1 Southern Mindanao 160,025 47 4,888 6.4% 6.6% 8.6% 70 22 70 162 7.2%
V  Bicol 128,849 22 3,036 5.8% 3.1% 5.4% 63 10 44 117 5.2%
| llocos 121,268 24 7,260 5.2% 3.3% 11.5% 57 11 95 162 7.3%
X Northern Mindanao 87,085 15 5,568 3.4% 2.2% 9.1% 37 7 75 119 5.3%
IX  Western Mindanao 88,734 24 3,058 3.8% 3.3% 5.2% 42 11 43 95 4.3%

1

2

3

: World Bank, Philippine Environmental Monitor-Water Quality, 2003

: C. Ancheta, WPEP: Urban and Sanitation-3 years of Experience and Lessons, 2000
: WB PEM 2003
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Volume of Wastewater in % Share of BOD Generation BOD Generation
Region in Sector in Sector 5 s
g | 28
oy o © I g P
o © (o2} o © (o2} o [} o) ] =
(=} [} [} (=} [} [} (=} [} (<)) (0} ==
o (o] — o (o] — o (o] — — =
q 3] — = 3% B = ~ — = (a) S .S
Region 2 s = 2 s = g | = < 2 | %
2 = £ 3 5 = g 5 = = &
£ 5 3 £ 5 3 £ 5 3 = b 3
- 2| 5 8 el 5 |8| 28| 5| & [=°
- < - < - <
In '000 m? per year Percent In '000 metric tons per year
Il Cgayan Valley 74,556 1 3,541 3.5% 0.2% 6.1% 38 1 50 89 4.0%
VI Eastern Visayas 101,307 8 1,236 4.5% 1.1% 2.6% 49 4 21 73 3.3%
Xl Central Mindanao 74,964 4 2,346 3.2% 0.5% 3.9% 35 2 32 69 3.1%
ARMM 64,402 0.07 1,905 3.0% 0.0% 3.0% 33 0.05 25 57 2.6%
CARAGA 62,311 6 539 2.6% 0.9% 1.2% 28 3 9 41 1.8%
CAR 40,614 4 1,379 1.7% 0.6% 2.3% 18 2 19 39 1.8%
TOTAL 2,481,435 668 57,869 100% 99.9% | 100.0% | 1,090 327 821 2,236 100%

Source: WB PEM 2003

®27HR TAES s F—ER

Technology Legend:

(rehabilitated in

system coverage)

Treatment- STP (oxidation

Location/Age of s e STP- sewage treatment _ Performance Legen_d:
System plant CST- communal septic M-Manage, O-Oversight
tank

Metro Manila 100 + 1,010,000 (8% of Collection- conventional Environmental Performance: On-going

years (undergoing the system Treatment- several levels rehabilitation & meeting the standards for

rehabilitation in coverage) (STP)/ partial treatment effluent quality; CSTs being upgraded to

the ’80s upto the (CST/Imhoff tank) STPs. Institutional Performance: O & M by

present) Disposal- Marine Outfall private concessionaires (MWCI & MWSI);
collection rate is about 97% (50% of the water
bill).

Baguio City 75 years | 5,300 (2% of the Collection- conventional Environmental Performance: Treatment- 94%

BOD removal (but with low load), with

rivers/fields; sludge is not
collected

1994) ditch & sludge drying beds) | effluent testing prior to discharge. Institutional
Effluent Disposal- River Performance: LGU (M/Q); 45 staff; collection
Outfall (Balili River); rate = 22% of the connected households (flat
sludge disposal- agricultural | rate).
use

Zamboanga City 70 3,700 (1% of the Collection- conventional Environmental Performance: Raw sewage

years (not much system coveragel) Treatment- None Disposal- | discharged 40 m. offshore & no effluent

improvements) effluent by marine outfall testing. Institutional Performance: Water
(Basilan Strait); sludge- District (M)/LWUA (0); 14 staff; collection
none rate= 99% of the connected households (50%

of the water bill).

Vigan City 70 + 1,360 (3% of the Collection - conventional Environmental Performance: Partially treated

years (not many system coverage) Treatment- 5 CSTs effluent prior to river/field disposal & no

improvements) Disposal- effluent to sludge treatment & disposal (No effluent

testing). Institutional Performance: Water
District (M)/ LWUA (O); no devoted staff;
collection rate= 96% of the connected

2-12
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Location/Age of
System

Population Served

Technology Legend:
STP- sewage treatment
plant CST- communal septic
tank

Performance Legend:
M-Manage, O-Oversight

households (percentage billed to water supply
varies according to category).

Bacolod City 39
years in Bgys. 29 &
20 years in
Montevista (built by
National Health
Administration)

2,020 (less than 1%
of the system
coverage)

Collection- conventional
Treatment- individual CSTs
Disposal- effluent to public
drain (Bgy. 29) & creek
(Montevista)

Environmental Performance: Partially treated
effluent prior to creek/ public drain & no
sludge treatment & disposal (No effluent
testing). Institutional Performance: Bgy. LGU
(M)/ City LGU(O); no devoted staff;
collection rate= no user’s fee.

Cauayan, Isabela 14
years (built by
DPWH)

4,000 (2% of the
system coverage)

Collection- small bore
sewer Treatment-
stabilization pond
Disposal-effluent to field

Non-operational. System failed due to lack of
funds for operation and maintenance.

Davao City 29 years

1,161 (less than 1%
of the system
coverage)

Collection- conventional
Treatment- STP Disposal-
unknown

Non-operational. System failed due to lack of
funds for operation and maintenance.

Source: WB PEM 2003

2.5 BN OREE TS

7 4 U e ET BRI RIS T DKERBEICOWTE L L TWD, [FFHEER R DK

FBEOHRICH LT BORAMNZKEREHNEZEL LTREY ., HMORAKKERERNE
ROBIRDT- DI R ENDERETHD EBRTND, BERMICKD L 5 R=—X e bF T 5,

o HUHRYR & BIGIKRO L-OVIZET D il &R 5 K& IRk IH#ES (WRRCs) /{il)l]

JiikitE (RBOs) DFXSL

o BREMRBICLEABMEATICEAHET L OICEREICHEL KIFLTVHEENBHK

BB T %,

RERTEL, Bl HUTR/K, KEZREOKERICBEY 27 — 2 OIUE & B#ET —F R— XD
b2t

1998 R IZIRAN KRR B TR S D L FRE S LTI 31T D AE7KF L OVK TR E O A
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2.6 DENR OBREEHI7L—2TU—7
26.1 HTERBIUVESRE

7 4 U e E 1964 4, FEFIERES 3931 5 (RA3931) NS EFEK - KRG IEZE
E% (NWAPCC) DRI, BEIEHICKIT 55 40 FEMOBELEZ2A LTS, ZORE
PRI 2 B OBHRLAT, VIR T 2 NARE 2 IRKE ORFRRIZE > Thleb &
TmREL K, EEEROBALICHLT 2L DO TH 72, 12 F5, NWAPCC [ ZBEIE S, 15
QuBfjik i & TN T 5 RIS 4 984 5 (PD984) %12 & v Allfk S - [E 55 % 1 E B &
(NPCC) (Zh| ZfkA 417z, NPCC D~ 7 — MIAK, KK, THYGYICET 251k, %15R,
BHThHoTo, LNLARb, 13 A EDTHEINIEREIC L DPKEE~DBEST, KikoE=
& 2 TRKREE, IGYAM ORHMIECA X2 b Y —1ERk, HEREEDRE, 1590 k1,
iF. RS, RBEOREL VW2 KEEH TH -T2,

BURFIE PD984 ASENANLH% 2 AENL- ToRFm T, fhe - fRIFICHIT DR L REER B & 27T &
HOUENRDDHEEZEZXT, ZOZ b, 74 U B EBREREN (EIS) B A KHEiE
4745 1586 5° (PD1586) Db LIZ#IF HALT-, EIS #1344 « IR Bk E & BB
L ERHEMZRRIA, BR, BEEZITRV, o, BUEORZR L TRERICh T D BREE O
LLUELGDEEORKREROBFELRFZBEL CHEICHEIELZ L TH D,
PD1586 (23T EIS il 2B L, F7z, BREGETIENE (ECC) DOFRITT HHlDERER
AN &4 MRE T 28R & L CEFRERSHES (NEPC) ARSI,

1087 4. JCHAEAEE 192 24 (EO192) 12 & » TEBES « =% /L% — - KRG (DEENR)
MERBE ARG (DENR) ~& i Sz, DENR OFE L, () EOHKREWR (FRk,
. R &) ORI, IS, FEL /T . (b) BREORELHETH D,
EO0192 D% 16 BHIZ &> T NPCC & NEPC DOFAEZ WL L /- BRBIE B (EMB) 2AlRX S
77, Z®OEMB O EERLLEEIIROEY TH 5,

o EAQELE=5Y 7 BEHELHREIICOWCTORITE, B0
ZE% (PAB) HHROMY | HRFEMIIBT L AR OBKE, BRERE T =7 F
LSO, ERIZKT 2 BREFROER - 8 &

o REVEHIVGYLRS I (EM-PC) BUR ZE il B3 2 il s %5 . EM-PC OVERYAITHNIZ
B9 % DENR KE~DBIF

o EREBIAVE, BRETE. WEUEBEIM. . LB OMEIE RSOV T OERBIRI O
WIE

1
2

: Republic Act No. 3931. 1964. “An Act Creating the National Water and Air Pollution Control Commission”

: Presidential Decree No. 984. 1976. “Providing for the Revision of Republic Act No. 3931, commonly known as the
Pollution Control Law and for Other Purposes”.

% . Presidential Decree No. 1586. 1978. “Establishing an Environmental Impact Statement System, including other
Environmental Management Related Measures and for Other Purposes”.

4 . Executive Order No. 192. 1987. “Providing for the Reorganization of the Department of Environment, Energy and
Natural Resources
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e EM-PCIES. BEB LU a2/ J A, EIABANCET A8
o IRIEFIHEOEIRKEMIC L AZE SO

EMB DRNZLARE, 4 D DFr 7= IR BRETIE DN A S 4L EMB DR ENIRD X 5 I I L7,
o 1990 EDEY) - fEbRME L ORI AE PE L LT b5 RABIEI
o 199D T 4 U B UERKHHLIE L LTHDILD RAB749 (1999 47)
o 2000 “EDEREERE T FEFEM & BLIE & LT A% RA9003
o 2004 DT 4 U EEUKEELIEE LTHM LD RAI2T7S5
AEHLEE R~y BT U R e ay ha—b @HEOFE AOHE & B X O
EE L & —DICM S 2 EORICHAGbES Z L1 ;0174)t/l®m TE O
LRV EGIE BP0 TH D, KEFLIEDREAERIZ

o MIFKZZDTETOKIBIZEMEZNS,
o  ETOHLITAET DIERIE~OMHREFHICHEM S D,
o KEEYE, B, TROBEME. FRIKRESGYRICERERICEN Sh D,

o BT ANREKTLHE (Tt s ¥ —) HVERT D DI K E S B A 7
ERAR

o BREERIHERL. Wb, HIERHELZBELTRENA T4 T 2525,
o  HEWRBYSGIET 0 7T LAOEN (HEE=XV U T) 5,

K2 @m&®mﬁﬁWﬂt§én ﬁ@%®Vt:—\7—7Vayf\?if—\%@m
NS L CWE « i S 7=, fefTHRANE 2005 45 5 H 16 HIZ DENR EEIC X » Tk
%éhf%@%ﬁ@ﬁmﬂmofwé(m%ﬁﬂﬂZGHﬁﬁﬁT%

2.6.2 KEBEHEDERIME I

KEEFICET 2 EAMERIL., J04PD84 IZB W THITHN TV, BIEITIKEELE
IR BN TWD, JTD PDI84 [X{FYEEL A B & L7-4TEUARH] & HIHIE 2% T 5 H 0
THH ., RESKEOFEEREZ E D HEEITRAAME LD TH -7,

BINA 72 VB DS K HH D 72 DI S 17z, PD979 |2 L » TRl &417= PD600 (d/KHkiz
B 2SO EDE O EHEZEIL LT-, 7 4 U L KEE (PD1067) 1386 LERRBEIEY &
BT AKIRZEIGGRT D AREMED & D TR, HEEBEEVORIELZRIET 2HEEZH ATV 5,

1970 AR{RICAME ST Z ORI L L TIRAT v A RICHRRRIHRIE L HTT 5
HERRZAF 5 L 72 PD1160, 70, 197740, B, DA%, RABWIHIRESA 27T 0=
N DR FHEF TR A ST ORI IR T 5 2 & 2R 7- PD1198 3 & 5,

1987 4, DENR Z i L. BUREEBAC /R 2 5% 4 5 E0192 23 4T &N 7-, EO0192 IX DENR
ICBHRERIRERT & L COF - BB 2 -2 52 L 0 BETBUCH L T RE B 5
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2717

EZFBREAFAEH (NEUF) & LTaH5 2002 420 DENR A4 5 16 SN ity — A Fik
LHOHHBOFEANZ L > TsHifRa~ Yy KT U R ary ha— /Wl X KEEBOEIT
EHEFT D HMTRA SN, ZOBSIE, (@) KEHRZEN LRE KD 2 %ET S, (b)
IR = X FOGRHIEOFEEZ SR L, B CHBIORMEESE TS, (¢) BEMH
FEROE 2 2ENCERT D, L0 o7c BIEA LT\ 5, BREEFIAEBLUIEESCRE
FEELTHEA S, PR ERAT LA EE, B LECEBICHEA S D, BREER AR
OIAIE 2003 4£D DENR A4 5 39 SRICHE ST\ 5,

HHlEnsaia=7 4 —DOBMERETIZODFTERN 7 4 ) BV EERE —FF—T v
7 7’'a 77 A (PEPP) & L CHIBLNS DA02003-14 (2B W TR H5 T b, PEPP 131 v~
YU T 4 TRHB EOXEAE L CRE/ N— T +~  ADUEIC RN D H OB & R
TORELE - IET DD TH D,

KEEIZBIT DEH, 220, GEESHKERLETH S, ZOERITREFESLHD
BN X > Tk SN TEa~vr R Ty Reary ha— Wl L5 KEEHT o —F
EEBTLL0THS, §2-2 KII/KEELEOHHAER L TN D,

Command Economic Self-regulati
ContrOI |nStrumentS + on

Standards Environmental Voluntary pollution
Permits Users Fee prevention
Fines, etc. Cooperation programs
POLLUTION CONTROL POLLUTION PREVENTION

22K KEEEORR I

2.6.3 DENR DO/KE & IR

EMB AEIIAEEHMOMENTR, Yur/S6,/ oy NOFEE, KEEHRERDT-
DHA BT A > KEBROFEEEIT ), KEHFILELE OHHI. DENR 44 (DAO).
KEEFIRDD A RTA o OFEMITHBEEFTICBN TR EN5S,

KEEEICARD D EBITEREE R (EQD) O FIZB W TKEEH (WQMS) 233 T
%, 5 2-3 B LU 2-4 KX EMB AHS & M S5 AT oM E 2 £ L T\ 5,

KEEEI R 2 HIKFBE T OEBIIKRDHE, Kikos=4 1 7 HEAKKEDOEIT, 7
AT M) —IZBIFH9M. (ERFIEEZEES (PAB) ~OX#E, ety X—r T
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Ho,

FKEEHICUAMNT, EMB I3KEEH & RHEOMBEEIZ LY FTRRoEE 217> T 5,

DB F L OMTEORERS & 40 7 ¢ U BV KB LiE DR E 2 > T 5, 5 2-8

KREGYIE DT =2V 7 Bl &G T KRR IEO T
RA9003 DS (2R3 % 17 BIRIR~D T A 5 2 Z D ffik
7 4 V¥ E EIS HIE O EE

RA6969 D Ffifi

BRIEE=4 VU 7B IO

BREE AT T IE DB
fEE L OREHE

Al s I OvE

RIMHERS O KB E BB 2R E 2B LT,

Office of the (uvector
|
(O¥fice of the Aatestand Disachr
Vapcral Bt sl Wataee Polloton Ay sdeater g Serspiarl
LT bwad
I I I 1 | ]
e e Teamy Fesew i Lemscrany vty preee ae - Envererea Parrng ol Kt e Fraa Ligal Totgr:
wnc g D Inemw Dwagen romuion Drvisen * oy Civisn [
i i I | ParigindPrgee L
{ foomdfmiair 1 kD e Pl S Bt Sosir | " i Secin Hyme Setr
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— ]| ==
— rwion Sicke " Sacton L] e e
tmmindwn | [ Mol Coaty Latemy fanim
“mum v N = kiia b Temergy || |
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Office of the Regional

Director
Legal Staff (Technical ORD Staff
Support to PAB)
[ [ [ [ |
Administrative P°"”|;'.°T‘ _Control EPr(_)vmuaI t Environment Impact & Planning and Program
and Finance vision nvg;)f_nmen Monitoring Division Evaluation Section
Division ice
. . . EIA and Evaluation Planning and
Admin Section Laboratory Section Community Section Programming
Environment
Officer Y "
| . Air Quality Mgt. anagemen
Finance Section Section | Information
System
| | Gen. Services/ i
Property _| Water Quality Mgt. Statistic Section
Section ]
Budget
Toxic and Hazardous
“—  Waste Mgt. Section
— Records
Environmental
“— Education and Info
Section
PEMO PEMO PEMO PEMO

5 2-4 EMB Husi & T DA K
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% 2-8% EMB LBEIAFHEES & OAKBEEEIZR T 2 &REIH

Faptaiees] KE BB 5 1&%E|

EZ BRI H O T E(L A2 A L, EMBONBREEIRIG & S R4 5 1E%

EFR#EREIT (NEDA) EXET D, E70. /ﬁ&\t R —ICk9 5 KRB L OBE 0 7 1 365
%??50

EFKEWHF (NWRB) KREROF AL LOEHICELE AT 5,

EFHX - EIRIEHRF (NAMRIA) A3 B3 2 MRS &L OV A% R

Z 7 iHBR% R (LLDA) Z 7 3T D B SE B

¥ - KMEERR (BFAR) TEEMER L ONREDE I

DN D R - BN K B BT HEk. KPERFEICRE D
KEFG, BLO, v 7 ua—708 v JEOREICETLEH T 5,

ANFEYE o Nf T2 A% (DPWH) KA B L O T KEDERICEEEZH T 5,

BEE (DA)

5 4 U E i (PCG) A R % KB o B
S e ————

S (VDA 7:7§?§mﬁbkﬁé%%%\i%ﬂ%\ﬁM®gﬁkiU%
FEEHE DL

e U UL (PDL1S2) 1oL D A o =551 5 T A -

MEHTE (DILG) BEAALER 2.7 1 RS2 BT A .

W7 B A TE (LGUS) MRS £ O FAGE O E

Sources:
(a) Data adopted from OECF data Environmental Profile in the Philippines, 1993

(b) Project Document (Draft) of the Technical Cooperation Project for Capacity Development of EMB for
Water Quality Management, JICA

2.7 EMB OKEEEFH

EMB I 2005 4E2> 5 2010 22T COBRBEEET 7 ¥ a VR AFE 2K E L T\ 5, [FIFHHE

WTIRO X ) e FBE R E T v 77 LEDT TN D, %25¥i’m%®7n77A%7%)
v I AR TRLIEZLOTHD), IEFEFE=4Y 7Ok, DENRIZEDTRT b U —&F
RHEL, TART Y —Mis O, b INVNEE ORISR ENEEEA L LTH TR TN D,

Fio. ZORAFEICBWCOIIKESED BT, ISagip llog) 7'v 7' F A, KEEALEDO KT
Hlos5epk. E¥xa - U F v F a5 Al OMERTICLAEEN 0 VT A, KESHEDERK.
WETaAULT Yy FBIRY v ULy FOEE ERHITHILTND
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EMB General Plan of Action Towards Improving Water Quality

EO2005

EO2007 (3 YEARS)

EO2010 (6 YEARS)

Intensification of Environmental Compliance Monit

oring Targets

THRUST 1: PROVIDE SUSTAINABLE AND MORE
PRODUCTIVE UTILIZATION OF NATURAL RESOURCES

38 laboratories
accredited

¢ Laboratory
Scheme

. o
s Recognition

CO and RO laboratories
in different levels of
development

Upgrading of
Laboratory
Facilities

53 laboratories
accredited

Six laboratories prioritized:
CO — Water National
Training Center

RO - 5 priority laboratories

75 laboratories
accredited

6 laboratories upgraded

THRUST 4: CREATE HEALTHIER ENVIRONMENT FOR POPULATION AND WORKFORCE

58 (50% of non-complying
industries) to comply with
standards by EO 2005
(total of 136 complying
industries)

536 industries (15% of
non-complying industries)
to comply w/ standards by
EO2005 (total of 3,145
complying industries)

MM

Nation
wide

Industrial
Enforcement Program

7 priority sectors rated

NOTE:10 sectoral industries to be

Industrial
Ecowatch

81 principal rivers classified
to a total of 286 classified
principal rivers

Activities: 1. Sample collection and

Classification of
Waterbodies

rivers will be classified.

50 bathing beaches
assessed and disclosed

Beach
Ecowatch

99 poor barangays
assessed

Tapwatch

rated and published.
4 priority sectors: Sugar and Refineries, Beverage, Pulp & Paper, Cement Plants undergoing evaluation as of 2003

104 (90% of non-complying
industries) to comply with

standards by EO2007 (total
of 182 complying industries)

1,607 industries (45% of non-
complying industries) to comply w/
standards by EO2007 (total of
4,216 complying industries

10 priority sectors rated

126 principal rivers classified
to a total of 387 classified
principal rivers

nalysis 2. River/Lake/ Bay Surveys 3. Public H

70 bathing beaches
assessed and disclosed

259 poor barangays
assessed

<

Se . . .

2 g S 100 environmental 400 environmental 1,000 environmental
73 § sample collectors sample collectors sample collectors
29% registered registered registered

¢ 60O

“Improve Water Quality” Targets
< IRR of Clean Water Act approved
% £ - Publication of approved IRR - Continued implementation of CWA Continued iplementation of
%5 < - User fees fully implemented h De5|gn§1t|0n of WQMAs and its CWA
Py S . IDof WQMAS Governing Board
2 S nitial implementation of CWA
feccccccsssccccccccsccsccciecccccccccsccccccccnscsccdeccscccccccccccccccccccsao

o Metro Manila Reduce BOD by Reduce BOD BOD level within WQ criteria
L2 (Pasig River) 10% of baseline 50% of baseline DO level within WQ criteria
o

‘S Other Urban Areas ~ Reduce BOD by Reduce BOD by BOD level within WQ criteria
g (18 Priority Rivers/ ~ 10% of baseline & 50% of baseline & DO level within WQ criteria

Coastal Water) increase DO by increase DO by
10% 50%
Activities: 1. Mapping out industries, non-point and domestic sources 2. Identification/ Prioritization of Industries, Domestic Sources,

Non-point sources, Commercial establishments/malls 3. Continuous coordination with LGUs and other stakeholders 4. Creation of
Interim WQMB/River Council 5. Conduct monitoring of water bodies nationwide 6. Conduct close and strict monitoring of the identified
industries along the priority rivers 7. Intensive and extensive IEC campaign.

3,214 industries (90% of non-
complying industries) to comply w/
standards by EO2010 (total of 5,823
complying industries

All 10 priority sectors rated and published

All 202 principal
rivers classified

laring 4. Publication of Classified Water bodies

NOTE:There are 202 remaining unclassified rivers (219 principal rivers are already classified). At the end of 2010, all 421 principal

100 bathing beaches
assessed and disclosed

Activities: Ocular inspections of the surroundings and monitoring/water sampling of the beaches.

All 320 urban
barangays assessed

Activities: 1. Testing the quality of water in selected poor barangays 2. Test results submitted to concerned LGUs and
Local Water District 3. Coordination with concerned agencies in the preparation of a Water Supply Improvement Plan.

® 25X EMB OKEZEHEEALE
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28 B/E - FEHPBLIUOCERBTOXE v V=7

1989 £ G7 ¥ v MIFBWT, ﬁmﬁfyﬂ—miof% P& FEHE S DR A 72 RE I BRJE
DBV FRRR S L7z, B AL 1992 O [EHBREE & B SHRICB W C 2 [HB KOS EM O E
%5@%?@%0%@#%1%HZ%%?é:&%ﬁ%t/? DO LRI T2 aIy
U7, ZAUTHSFRKROER R —& L TOMMIRERTH L, ZD X I ITRESTHICKT
% HARD ODA IZAHITHEML, 7 4 Ve EICBWTEBRTOKERED 11 07 v = 7 )35
i S LTV D

F2I9ORIT 7 4 B UEICBIT AKEEHEGRD ICA 7=/ b, £1-. 8 2-10 Eidftho
FEAER O AR IC LD ETHOKEREH a7 &R LTWD,

ZNBHO ODA Yu v =l ORI TRAE, ko, RAMRBEHICETLTND
LISCOP ZBR\NT, KEFHITIRD D EMEBEOMBIE N7 e Y =7 MIRS =620, 2

FUTKE B LIEZ FEHiT 5 EMB OREBRILICIED D NICA 7 a ¥ = 7 MR AICKLE L 72 HPEH
Tbdhd, KEFEIEDO~ T — N2 ETT 5 EMB ORE/158biL, iER L OBEFED ODA 71
Vxl MIRRBRE Lol B RO SbE T LI %ﬁéo

TRIIMEREET I &V RE SNIKEREDIRSE ODA Th D,

Project Name Funding Institution
Tigum-Aganan Water Quality Management Area  U.S. Asia Environmental Partnership
(WQMA), lloilo, Region VI (USAEP)
MTSP 3 for Laguna, Pasig River, Manila Bay GEF
Region

Land-based Nutrient Loading Pollution Project World Bank

29K KEBTHEEDICAXTE aY=2 b

£ Fhia I B
PERBREI~ XY AV MNifiE 2002~2003 | M3 HEEFICEEREEHARET 720D 772 a v 77V OKE,
(BOIDTI) (JICA Bi%72) 2) BOI {355 H BRI ORE BRI 21T 5 . B RO BRI OHERR

Bl MR, WO MASEEZBE L, ZhOOBBREEN A X7 0 v |k
ZHEEL T, EEL T M _& 5B EH LN L BT, BESEICS
WCONRSfny bTavey MEFERT D, BAEHITITA BREEICHE L7
BRBE A ER R 04 % OHEEETT IR, W) R T A, Bilkia BTz ol
WETIvarFIro LT £ 5,

B EPE B R 2000~2002 | 2010 4F% HARAEK & LT EPELFEFME B MIP (ITBURTHI OB 15, AL

(BREERRZEIRE) (JICA B B S RW® 7 2 —ORIGE, 7 7 v a 77 U 2at) ORIE,
FEHAT)

R LB B B 1 1999~2002 | 1)KE., I3EHYLEFICI T DINUREEE =4 U > JHkRERIb, 2K, L
(BRERREHE (MGB)) S5 Gy B ST BT RE D D5k, 3)AE., R Yoy B IR D BRET IR A AT
(ICA 7" m £) DR, 4)FLUBREL T & 2 A v MG B OFMBERE O IRk, B)HA LB B HE

SYEFOET . EHERE D5
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s pe FFE2 X

F2 5 MAHIE S L OB

ESiRe

Emli

B =

M S 2 4 IR R
(BEERARGEIAE) (580

1999

AREHET, IVFTAEREEHO (I H=i < by by AR &
(=55 7%« T UAH% BT,

TR B O 2 7T HS & | Wk - BERUE 00  OME IR BT 2
¥HERMTDHHO, BiE ORI TIE, itk (v 7a—7), A7
FHRAR (PR AR ETE) . EORHEE IS, ERE - HERP 1R T,
TR ) . BREER A v ¥ — DEERIEO A IR BRI % S L
BEOHIBIB DT (w7 u—7), 17 F7&f KET=4%1
CVURRERRE, T a7 LA MY =R T DfG KRR D) . D EK
BTG B & Ehid 5,

T BRI SCER BUR &t
¥ (74 Vv T (1

()

1999

1991 AEOHT AIRHIEIZ L 0 | BEEMILER, (AR, BREEiRe, R TKH -
A, NEAETEN LGUs IS S, fftCHlT A (40 H 5 BRI o> il
FENEfE Sz, L, 7B —Ee XL, B0 - AR SH 0 |
B BELIIATHTHD, BeiiickWVTL, REE®EFHEL T, i
Ll s B —ICHETEBEMAIEZA L LGUs I35 T, BUR AR m
CTEM&E®%Z 2D LGUs ~MEET 2 Z LIIMNETH D, FHKFIZ7 4 U B
BN THUF R DR N ED DI TN D, Z DX ZiRPlickt L, 7
#4 U B THIgRT (LBP) %@ U7-BURERIC L 0 KR >R 0o & 4 %t
WTozlT, BlBKoBMB hESIEH L, BeHETELZZHELL, B
KR ETOMOARKFICLDBARE=—AIEA DD TH D, A4 H
ik, ETOKIE - EAERMRR. OKHIE, RIS, FEIRMAERAERE, PR -
i, B EEETH DL, o, RFEEIL, HORWFESFRS
NBHES, LBPICKDERMA A KT A AR, F¥EEN - BFE OB, HIA
Ko7av =2 MEMK - EROIE, JIHREELTND,

FE HE N FE B 1 SR BUR 4
FE (T=—X1) (74
v BASEIRAT)  (FIfEER)

2000

AREET, PAEEELPLE LTERAMREICH LT, 74 U B BRERIT
(DBP) Zil U, PRME&ZMHTLL LD NGRS
AFERE, DBP & HANAIIC SRS 5 2 & T, B A ) L S 2 BETEE) & (et
L. EXEAFOBBICHET LML LEY —AT vy r—0Th
2,

2, = Fa—H%—,

Abhu~v=J KRLkELY
& — B ZE Gt
(BREERREIA) (M)

1999

7 4 U E UL, ADB D3R A ST T RRELATENGE (Al Quality/4: Action

Plan) % 3E L7c, BRMZRNAET., REER:. 7Y U o, &

FERBHROBEELENEENTVD, FEEEICL Y KKTOEEME
SHIR S . (ERO/RE, Wakom LIcw 515 2 RS T s, K

TR, 74V EUREE L TWDEBRIN LOR#LEMT & L8
. REFATENR B2 BT 5 Z 2 HIWE LTS

FERIREBF P EBRBTEE i F 2 (7
1 U e R IX) (P
)

1997

AL, PEZA BHEOAHHMNLX (NFAd, "N¥—r HEF, v X
V) TR YR, R AR, & OISR LR a5k A 5 &
& BT, PEZA OBREEH COMMTRIL, FERIRE X 0 BB 7 Gl 0 R E &
IR L, FEREBREOBYEIIE, W OICEEDREZRK D HEDTH D,

2=ty 7 B HEREEE
¥ (R—v v 7 W3
axtk) (PR

1997

1992 FEIZ KB HIGE SN A—E y 7 KFEHMIL T 2 — & 7 BRI A
Mk ICHRESNT, 22T, A—Yy 7 EEHiBSEAH (SBMA) 23/

WEBEREH L, BREEZED TS, KEEIL, Ar o TATTRET S
[T BE A D LB RR OB . BRET - AR D BARBRBIR B 24T O 2 LI2 LY,
BEREEZRD O TH D, BIRIICIE, FBEEDWIEE O O&M I, Bl
WSE - BRIRHI ORRET, BHARBRBIR 2D 7= 0 O +HHIFI A - BB ERGH O
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F2 5 MAHIE S L OB

PREHER A (~ =7 EABREIE
1) (JICA BHZE#HA)

LA ES ] B =
KEEIT D,

%6 7T B BE W E B AR 1995 KEET, RBEFORKEE=FY 7 ORELZMDZ L2 HME L, FEEFT
¥ (HEaEhAm) (M%) L OZ DRI A~O KK OVEYRR sy OWRERES . BREHERKS, AERIEHS
WEDOFREEITI LD TH D,

5 BIREEIC T D EBREEE | 2001~2004 | AEEIL, v =T EHEORICME L, BT ALY U HIRERER TS ET
A FHIE R E L& U R HEE IND 4 W5 BIRIE (XA~ YR, MY TR, BT 4> Ml # o3
H¥E XA~ )T AH, b DORBETBE 255 L LT, £ AIREROBREERHLRE Ot a2 X5 = &
TAW, AV 4y b, 2V ZAMETHLOTHD, XEAKE LT, BREFEIAHI O, B5ELHM
Fii) (BF — N —F¥) () ROBER2FE OK T, SH5 FEIRERELOWIIKEE=4 1 7

FERICED T ID5H] - 2R A Mb, FEEFEKOE IR D O&M v =
2 T VOERK, BREEEE (4R D B ERS OVER R OB #R Y hU—27 0
W OKET — % OFR, BRERDERSEOM, AF) BNFF LT,
BT M OVESEIC I D BREE | 1999~2003 | FEEAEXIKEOM LA AL LT, AFILEHERE, BIRKICLD
B - BREERHLAE I b (BR TSI H A RERIE, BYRT =2V 7 L BERFIOT L T4 —A A
BRI EJE (EMB)) (FEHI M EET—~ & L THHE % Elii,
FERIHE)
~ =7 HHELE E I BEIEY AL | 1997~1999 | 2010 4 HAEAERE L, kD32 EMHEMEL Licv R

B —7F v (MIP) OFRE, DERSMOME, 2)% BIREOBEIEYLILEE
DAL E RO B 2BEEFE, 3)Y A Z LR OEIREIL O, M/P %
BUCMR D BFERZRRRE & Uik a4, D)REEH. 2)MMDA B§RE D&
b - Ehige /Db, 3)LGUs MERMIC LD —E AT AT LADOHE, 4)
BEHE R A DITBLE G, 5)E RAHEHE, 6) M ry hrY=s MR
DIEB,

Source: Data supplied by JICA (2004)

% 2-10% MBI X /K EEHEE ODA vy =7 |

i j Project Cost
Project Title Funding PrOJe.ct ! Location
Agency Duration (USD “000)
Malalag Bay-Balasiao Watershed,
Southern Mindanao Integrated Davao del Sur
Coastal Zone Mgt Project JBIC 1999-2007 30,340.17 Sarangani Bay-Mt. Matutum Watershed,
(SMICZMP) General Santos City, Sarangani, and
South Cotabato.
Laguna de Bay Institutional WB/

Strengthening and Community

Netherlands 2003-2008 12,400.00 Laguna de Bay (Region V)

Participation (LISCOP) Gov’t

Water Resources Development WE/ Tanay, Rizal (Region IV)
Project-Watershed Management DANIDA 1997-2004 8,440.00 Gen. Nakar, Quezon (Region 1V)
Improvement Component Zamboanga del Sur (Region 1X)

San Roque Multi-Purpose

Project (togon Integrated ADB 2001-2007 | 21,532.00 | Municipality of ltogon, Benguet (CAR)

Watershed Mgt Project) —
DENR Component
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i j Project Cost
Project Title Funding PrOJe.ct ! Location
Agency Duration (USD “000)
Southern Philippines Irrigation Cebu ((Region VII)
Sector Project-Watershed ADB 2001-2005 1,633.00 Agusan del Norte and Agusan del Sur
Component Subcomponent (CARAGA)
bartnershio in Envi " ENDP/GEF/
artnership in Environmenta .
Magt. for the Seas of East Asia IM,\?(;iiA/ 1999-2004 2,639.00 Region 111, IV, NCR

Masbate (Region V)

Vlsay.an Sga Coastal Resource GTZ 2003-2005 3,020.00 lloilo and Negros Occidental (Region
and Fisheries Mgt. Vi)

Cebu (Region VII)

Source: FASPO, 2005
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FIE  KEEHIIOWTORESHT

31 KEELEICEIT S DENR O~< 25— h

IKEHEALIEITRBE R RE & O 20 5o, KikoR#E, e, FEZBHETLOTH D, [FH
HEIZBWT DENR 1A S (EMBIC X A2 FEMiZELT) SN TWAFEEL~ T — MIKROEY T
»H5b,

o UKHEEPHHIE (WQMAs) &I/KEEHHBEHES (GBs) Dk
o RIERHMIKOIEE R L OKBEUEII BB R ORIE - Fhi
o AHLEHEZE - A UxT—4 (DPWH) 2375 EZE F/KIE - LRIGIREEGE (NSSMP)

FE~ DA 34
o fAK. TUKHERR (F/KOUEE, B, A5y aEde) O YR 2 L Ol
SOPE

o KEEBEGOEE

o KEAEEHURIZ IS D HEKER AR BE D% T+ F i

o KPR @ 9~ 2 R AT il BE 0> A

o KEHAFTABIOGRARFRIIROLTFIE « A FT7 A OREIC L DPKEE D

St
o  [EHFKERNFEE BREOKEEHE 7L —2TU—27BXO010 » FKREEERT 7 v a v
77 > DAERL

o KHEHIARIA DL E=2— - T

o IKEVHYD BRI D\ NEIE IR YR D53

o KRDHEHDNIENHE

o KEEPRHIE DM MR D RIEE 7 Z — DI - B2
o HUEIALSY - BHEITARD HEEYE « FIEFE DR E

KEHAIED~ > 7 — Mid EMB A¥S & Ml S ATOMFIZ L > TEESIND, ZNHD X AT X
(i) B3R - R o, (i) A - BRSSP, (i) EOFER., (iv) #HEE, (v) EEOEHIZS T
5D,

EMB A & Ml F % O K EFALIEIC S~ T — FE2E 31 KICE L, £, E3-1RIT
[EER L OWEATHRANCRE S 2 B RIES O EfHR 2R L T\ 5,
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Y

BORKEER T L—L T — 7 OFE
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A RTA4 2 DOERK
KEEHMIRT 7> a VRENA KT
A OERK
MBOKEEFHEZR S, BNEER. ~
NTFRI H— e TN—TEETA KT
A DIER

HEKFF AT 31T L OHEAKGR 4 1l 1
A R4 DIERL

ST T 03 FE it 9 B ks KL O T
KIBEDOSHET v 7T LOVERK
HitkKE TR b —&kFETA KT A
> DYERL

PE¥Y 7 X — O E

HigAds O - 7 A BAFE 3@ 9 5
B FEAE DR ST.

KEEHHILOIEE, RERHIE OIS
B, KEEHMET 7 a7, K
I - #1 T AKIBE O AR > 5 Ml S5 P
L L CORERTH L BIEDORE
KO E - ITH oI RD DL 7 e
7T LOERE
DHEEINTZAKEOKEE=2Y) TS
v 7T AOERE

PEZE - AR OIESESTRE T 0 7T
LDOFRE

<FHAL - BT >

[ FEK BRI 3 D VERR

EZH T RMEIIH:~ » 7 DVERR
KEHA RTA DL E 2— - KET
PREREDOL B a— - BGET
KETRT R —DORAERRGTEL &
ORI B D% ST

SR - FERJRTE YR 0 4 H8
IR D 53 H
PEKARERY DD DBRBAKETA R
TA v EERAT R L OMBEEERD
HFNE - A KT A4 DIER

MK B R L s D VERL

Higk K ET P~ 7 O FERR
YNTFR I H— e TN—T DT T T A
VERL

73 B M K A B 0D 72 80 O MK G
T F = 2 DA

Kigids L UM AR IR D43 H
FEIEEN O 7 6D DIIB

< FEf (B CoFEKIE
@) >

IR B BRHII SRz R ik oD G
KEERT 7 a7 o OERL - Effi
HEKFFRTREDFEAT

BRI D15
HeE=# U 7 EOZMHE - ik
7V =Ty IO EE (LIS
L)

PR OB MR
EAEBOZOOHETRT MY —D
T

<G> EZRE FTAKEBLOURBREE Y07 (| o fBIHFER L IR L7z kg% HE iR 7
7 LOERK ra v I T DEN
EVEHEARIEE « UBR - U T A R A || o BRI EHE L 7ov VT X —- 7L
> DAERK — AL KEME - KEE=F VT
AN kE B BRI DR AT PAS A ENOES i}

HHER . R, Ry, adtd | e LGU & o - g ol
¥ oAy —E, . BIRHEIR
B, NBE., FHRE L oEEA =X
N4
<FAHH> EFKEEHRLEDOE o iR KB B R A4 D HE

31X

KEELIEIZBIT 5 EMB A% & #kEBEFTO~> 7 — b
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TRz 2 pe NFE2 AP

BB KEEES O T DB

B 3-1K% AKEHIER X UHEITRBE O EZHEHR

JRE HARR
IRR 9.2
o [EHFNKEEHILEERPE L SHEERE 2 » A
CWA Sec. 19
o [EZFKERILEMEEDOIER KEEALEIE N 24 » H
o RAMKEEH 7L —LU—7 | EFKERBEEDTHRE 12 » A
DIYERK
o 10 FKEEHMLT 7 a Ly | RAEPIKEEH 7 L —LU—J5%ETH% 12 » A LERGE
75 v DVERK ITEHEEENE pEZEICREL
o [EHZFMI TAMEIIE~ » T DIE REFAIEIE N % 24 7 H
DA S
o KEHARTALUDOER, LY | KEECIEFREDE% 12 » A, BERGA, b » T LT
2—, ET SRS & DI LY EMBIZ L > THRE L
o HEKEUEDL B 2—BLURE | KEEHLEORDEZB IS £, Y. DAO35 A3
WA IS
o BB ORKE X OO | KB iEFRES% 12 7 A
T AHEBEICRRIND FIED
Te~T.
o  RFRBIXOIMIBIBYIE DS | KEEIERER% 18 » A, TOH%2ETL
o HIFKIEDSHH KB HEALIEF N 12 » A
IRR 19.11 IRR %50t 5 n 4, TDHk 10 T &
o KIRDOAKFRIIIER L OHHE

3.2 KEEHEERMIZIHRIDS EMB DRESH

BRI -

BSTFRE N AL X 7 e v = 7 i (SEECCTA, 2003 4F, 5 ER1T) 1 LAud,

FERY, AR, MEROETEOAREIC S 230 59 EMB IXIEHUTICEB W T 83%., BUK - futkick
WT 85%. HEBEIZBWT 81%. FAEIZCBWT 71%. BXL O, B&AIH - FFIZB W T 55% D ¥
BAERLTWAS, &KL LT2390EED S L 719%% FEii LT\ 5,

SEECCTA DO #if1%, EMB IZEAEDREIIHIR RN OB THOH AV ZE R TE TCWRNZ EE2RL
TW5D, BIRFOZ LWHBEFE NS X A7 O 21% 03 FEii TE TWVRUVIRILIZSH 03, KEF(iE
DX BHFIr~ T —L132 9 LI-EMB ORENICE LR 58ME G2 H 2 225,

L. The activities are across the five environmental laws (PD 984, PD 1586, RA 9003, RA 6969, and RA

8749) conceived to be as the mandates of the EMB.

3-3
—268—



74V ErEKEEEEN LY e Y2 b
T s b NFE2 AR 3B KEERIZ O TR

321 EMBAEAEDY Y —R - BITORE

EMB A OEBIIBRLCTFNEAZIEZTHZ L THHN, HFEFTICBIT A KEEH~
T— NDOFEiE ZETEDH L DI, EMB KEiTd#E) 72 U Y — A0 AM 21 A 77 58 [E 7 fH Rk
BT HZ LRRDLNTVN D,

EMB BB DRI EINIZE, RKOLNALTOXZ AT EZFITTEXRN 4 SOBERHIT 5N
TW5, Zh b, (a) .:H*‘Mﬁ A5, (b) WY A BT A 2 & E5HENE - FE, (c) B
BowEH, d) VY —2NBITEIRETH D,

LRTORGFE (CAA, 1999 ) DFAITICEE L. EMB O F A R ~DZEB B HAIIZ
RENRDSREN D -T2, KEELIEICB W T, EMB I KAE 2 W 5 mE %
ERETZEERODLNTNDHOD, 4 H E THERIIEHLD 7o ST IRBEITH 6 22 Tld
VW, EMB % 7 A VERICZEE T 58513 2002 FIZHH SN TWDH H DD, BB ORES R
WOFRRIZIT A DO L RHEN TR, S5, HEXIDOEIREERR SN
EMB [ZHI 7R BEREOMEIR N - 2 D7z E LTHELF DY VY —ANIT T A ViR & LT
2 DFAT ZRIZFTIEIARTHTH D, REFLIES 34 FITKUE, EMB O 7 A R

~OBEIL, BIOEFER RS BRI N TR SN WA T, &kE 2EM TR anpitint
BN EENTHRNDE, ZDO XD 72EEITA DL Z AR IN TV, 2k v Bk
RTIXEMBIZIEDOAEZ v 7HGIZRER>TLESTWNDH I & &R D,

EMB (25T 2oL, BESC FEH s 2 BRERBICK LT L ThianZ L Th
%, LI=->T, EMB BBk L CEREEE BB O — BRI TE» B AKE S0, BT
=Z V7, F=FMT, SEHFFRIRITTIE 22 12OV THANE 2 7N %8 12 I

DAFAEIT D Z <‘:7§>M\£T“z§>éo

FHEIZHOWTWZIE, EMB [Z%F LT 1992 4E)2 5 2002 4E127>F T DENR 2/& T HE DT
) 25% LEID M THN TV AW (IR K TIE 6.67%. fIETix 1%%?@ 047%), £7-.
2002 4E1Z U T EMB AR E 6T 2 PEERY 1T AEDED 13% 1210 £ 7203,

KET —H DEFEHIZOWTIE, EMB AEIEE 3-2 KT RT X 9 ICHFESE I bt & h
LR BRO, FRIMEZFIH L TWD, 22 TOFRITZ 0BG, FIEECEIVIE
AR - PR S, AR R TTIE e STV R, ARERIZHUIRFES AT D O A [ F K E
Wx Y F7—2 (NWIN) HUCAT LTWER, ZOFEROBEITT —F WENFKE LS T
WIRWTZOIZINEEZRRILTdH D, EMB RO HEH S A7 2 (MIS) EHUIENT 4 AD
BEENS 2508, HIKFBT»OHFEONL T — X UBICEEZA L TND

1
2
3
4

: SEECCTA - Component 1 Strategic Plan for the Environmental Management Bureau, Volume 1, Report No. 1B.

: Original PD, JICA

- Legal Framework and Organizational Philippines of the SEECCTA 2" Progress Report

: Project Document (Draft) of the Technical Cooperation Project for Capacity Development of EMB for Water Quality

Management, 2004
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KEEHIGED L~ T — FOEIBICET 5 EMB A O FE 255 SIZHOW T O - Mt
Wi ENTz, KFEEDOA 7y g LiR— MBI ABEZRRIZE ST, KoY v —
ASRCHEI N DWW TR DO REN R E ST,

e THORZE

o [EHELANMICHEITLHREROARLE

e REMFHEBIOETY VIHEIORE

o HIlB XU~ =27 L DA

o EBITHALIMEORE., o, RHABRZREESH

o THEWMI AT LDBREY) OKET —ZN—X, T UZNVERMM, 25,

haflll

KDL

Of

)

st

% 3-2K EMBKEEHDEHRUET o—

Source: Project Document (Draft) of the Technical Cooperation Project for Capacity Development of EMB for Water
Quality Management, 2004, JICA.

322 KEBHERIRLSME

KEEFLOESEDNEN « hRANATON D0 E 9 L, FE Rl kS ORE Sz
&%@%%:;é&’%ﬁk%w HRIZB W T, HER X OB RICET 5 EMB @

AR OB BRI THAIORE R SN T b, AL »o, Y7 PR 72
émtﬁ§7~v@@w ED, EMB 2BRAHIKEEERY L—LATU—7 OREICHE LT
AR 2 5 = LA LUVRIIC B B

! . SEECCTA - Component 1 Strategic Plan for the Environmental Management Bureau, Volume 1, Report No. 1B, 2003
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3.2.3

REIRD DT 2B ZIN RN E L KEEE T 0 Y27 h~OINEN D O THECHIE~
DXEEGEDZEEAEL NS, £/, BREBCRICHENIZEINT 5 EMB ORENBAE
L CW5 O THIERBZREMICEIT 2 BOWEHMI 21551213 E > TV 7w,

F 7, BRI FEETMED LRI BN THLA R & E 2 F o L5 D ARG B AN ey vikEE
IZH V| BRI EME B RD 2B OIMNBAIINEL ST, A=Y
ZUMUEIFT 280 A T ZOBREME L ERT 2 Z &M, BHIC AT 2 b
HINCHFTH D,

2D XD 7 EMB AENCIIT D BEZ KEFLIEIZBIT 22 A7 IO T EIROD L 9 IR
RHEDOHREIARDDENBEPLEL SN TNDEZ LR BHLMCEI NI,

o MARKEEHZL—LAU—7

o KEEHHIEI LIS OEIE Y AT ADFKEITIRD D B2 FIE

o IFYAMORIE, 15Uk, HEKEG], FEREE, WA - BEEIHIE & o 2o

—ARFE (MBI OFENEIZ B4 % B 2 T8

o EERIMEDTRER L OEMIIRD D TIE

o HHEFHEITE LOFD/N— M —IZxT 5 5 % D R E&E|

o EENILMEOBER LOEMIHEDDL T L—LT—2

KEEHE L KEFLIE~ 7 — MEEICRD 2 HIBEETORENIRR

EMB Hulsi B ATIIAKE S LIEIC RSN THE 2 b2 OFifz72~ 27— MIxt L THEE
EHLTWD, KEFIEOEIZH -0, HIEBFTITRE DML Z LB E LTNDH 2 &N
B 50272 5 TV D, I HT RNV T B 23 X9 ICHBE BT O 59 sUTKR D@ Y T
H5,

o  TFIHBLOHEINHA XA« ~= 2T VN R+5y

o Fy MARy NORFERE=HXV V7 - REIRDDEEEMT EZITIRIBA+

ﬁj\

o HITFKFHEHIZ OV TDRES R

o KEFEEET DY Y —ABRA+4

o BGE=HXY U TRMA DT DA DRI

o TRT MY —HERHRIR

o KEEHIZIRD HHE DI R+

o HHEWWELZETHHIBKOKEERT —F X—ANR0, El2iE, R0

o HUSEES T B 0N KEE L OAE 2 B ISR LTy

o HYAROTERERIY AR ET DR N

o JHULBIEERIE - BT DR

o JREIENHOVEYIRT — X _N— AN 20, FE, A

o KEE=HXV L7 HOMRRS X OHE? R E

o KEBHMIELBEENS—NF—S v s Fu s T a, RERERE L OB AT
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DHA K APIZN
(1) AEBEHEIRD D HIREBEHT ORSE G

25 2-4 X% EMB Hulsk 55 5T 0 BLARU A 20 MRS 15 2 R L T D KB BRIV YL B (PCD)
DOREEHE (WQMS) DFFEIZ/R>TWd, H DL Z A, Z QMM E XIS F ST D
RETREEBICHA LTS EIICEZONDY, KEFHBOMET, BREPENMAR L
DKEEBLISOMERL 2 &0 TS O¥EBEIT-oTVDHE LinLanb, KEEL
BT~ T — NaBETLHE, CORIRZBEOEEZ Z 23 2 LIXTERV, KE
HALIE DR 21T O [ EE BRI B 20 VKEE B2 HMIAT O WER B H, Thdz,
s B AT DR, R E B OBEITRE S i e 5720,

(2) HIRBEBFTICBIT 5 AHEIR

B/ED EMB HUB ST O NGRS 3-2 RICEHN SN TND, KEFEIZHEFL WD
WEIE 76 4T, ZHITHUSEESFTIRE OB 9% B E 22\, #5 2, 5. 13 MU HHATI
BH DR KEEMEZIT> TWARRBIZENC 24 TH 5,

ik B2k O FEHE RS 2 — D OFEIEIIHH SN D& a2 =7 4 — OB TH 5, B
SINHREIIa=T A — ORI RBREEZ RETHERINTVOIREDETIRD DL Z &
INTE %, SEECCTA #4532 L 4UIZ . EMB 1% 25,000 DE%ICBT 27 — 2 2@ LT\ 5,
AT 1999 FICEFETEE SN TVABED 3%ITWBE T, 3L A EDOREOPEHKITE
RENTORNZ LEZRLTND, KEEHIZBED> CTODBEENAT L EDH T 90 4T
D LaEBETDE, — NOENBEOTFA[GEECHT O 72012 218 (R Z i dr LR 1L
BRBERNWI LTS,

ANEEZVELTHMOEEE L TKEE=F) 7L RKREND D, KEET=X ) v 7%
Fhi T DI 5 RIS 8 FEfl CThH D, Tz, 421 OEERJI, 71 DA,
22,540 km DI A E =% —F 503 % AL 44,514 man-hours Td %%, 4R 54 ¥,
40 B A RET D & CNHDE—RIOFE=F Y U T E2ITODIZ 2L A\BKE LD, =
D22LANKEET=H Y U TICHST D E LA, MOBREITER 362 MO % £
THNERS L, ZOLIBRAENS, KEEHEFERO - DIITENORE 2 BT 5 0E
NHHZ EITHLNTH D,

NHVETRIZAR D 5 OB IT, MRS B AT R OB S i, TS EROKEEH O
FEFEIC/R>TNWD I L ThD, KERLIEZ I T 5 5 A THEETIMEMEHMTET 2R

! . EMB Capacity Baseline Study Report, JICA, 2004

2 . Capacity Assessment and Training Program Volume 2, Study for the Development of the IRR of the
CWA Phase I, JICA, 2005.

¥ . SEECCTA Volume 1 Report No. 1A, Assessment of the Legal Framework, Organizational Structure, and Environmental
Management Function of the Environmental Management Bureau (Component 1)

, 2003.
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K TIBE DR RO 5N TWD, KEFGIEIZHE SN D X A 713, RGN DM
WASINA TOKEEHIRD L @EORIM L BEELLELE LTS,

%5 3-3 %% EMB IERUE DR EREEZF£ LTV 5, EMB HUISFHAT D 540 4 O IEHTEE O
95, N1 ADOBPEHSEGE TH S, EMB IZE W T 16%8ME 5. K5 (39%)
NELEAEETH D, HIKFEEIHEDIFE A LI R G, A, BREE,
Z DR F OB LS A BG L Tunian,

% 3-2% EMB AR L UOHIREBFTORERE

|5 2 LS 5

5 E | E | € 5.1 8. | 2 22 | 22

> & 5 s o ES | EE | 25| 28 | 2§

o g E £ & & | E6 g & g = g 5

= | F 83 |8 S 5

o o o =
CAR 43 43 0 11 11 0 4 4 0
NCR 187 187 0 61 61 0 15 15 0
| 18 16 2 12 9 3 7 4 3
1 52 52 0 10 6 4 2 2 0
1] 71 32 39 19 6 13 5 4 1
IV a 79 31 48 22 7 15 5 2 3
IVb 41 22 19 12 8 4 9 7 2
Vv 58 20 38 14 8 6 2 1 1
VI 19 19 0 13 11 2 9 6 3
Vil 60 20 40 19 10 9 2 1 1
VIl 24 21 2 8 4 3 1 2
IX 33 11 22 11 6 5 3 2
X 38 18 20 12 4 0 0 0
X 60 31 29 25 12 13 3 2 1
XIl 11 11 0 4 4 0 3 3 0
X1 30 11 19 9 2 2 1 1
RO Total 824 545 278 262 172 90 76 56 20
CcOo 217 154 1 39 24 15 14 11 3
EMB Total 1041 700 279 301 196 105 90 67 23

Note: EQD for CO; PCD for ROs
Source: EMB, 2004

(3) HURFBATIZRIT D MBIR

BT KB E B S 2 7 O—H5r LAFET TE TWRWERRO EZ 22 FUKN M BOR 2
T2, 5 114, DENR H b EHIEFHFT~DO FHEE T 25% TH Y, KEEH~ T
— FDSGERITFEM S TORVIRILTIE C ~& Z LTIy, —&EINE (GAA) NHE®
W END E TR 1.0 B DIKREEAIE T 2 0IEY 4 & U TBUN TR 5 KA
DILD Z &%, RRELIEDORBRD D | EIZIIRE SN TV D03, ZOERITIRIES

1

: SEECCTA Volume 1 Report No. 1A, 2003
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NTWD DT TiEZen, KEF(LIEZFIGT HI2I39NEN L OEENMETH 5, EFKE
EHHA (NWQMF) 23, KEFLIEOIEE) 2 Rt S & 2 1R 2 03 55, 51 10
FRIZBWTKERGIED TR ERICMNEL T 5ERIFA T T ANT I F v —EIFH
T 2500 (52 L RS b Tn bl

55 3-3%& EMB EMBEDORKFERE (200345 A 31 HHE)

_ - g _
it 5 | 25| % =5 @ S8 | 2% o
o a £ = = g o5 S0 F
= = 3 =
CO 0 2 14 36 75 19 12 158
NCR 0 1 3 21 51 29 4 109
Region 1 0 0 4 6 5 0 0 15
CAR 1 2 5 14 6 1 0 29
Region 1II 0 0 11 0 0 0 0 11
Region I 0 0 11 7 13 0 0 31
Region IV 0 1 4 9 16 13 0 43
Region V 0 2 3 9 5 1 0 20
Region VI 0 1 4 6 7 1 0 19
Region VI 0 1 2 8 7 1 1 20
Region VI 0 0 5 8 2 0 0 15
Region IX 0 1 3 5 2 0 0 11
Region X 0 0 3 8 6 0 1 18
Region XI 0 0 6 10 9 0 0 25
Region XII 0 0 3 1 6 0 0 10
Region XIII 0 0 5 1 0 0 0 6
TOTAL 1 11 86 149 210 65 18 540
% of Total 0.19% | 2.04% | 15.93% | 27.59% | 38.89% | 12.04% 3.33% 100.00%

Source: SEECCTA Volume 1 Report No. 1A

1

: Capacity Assessment and Training Program Volume 2, Study for the Development of the IRR of the CWA Phase I1, JICA
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() HREBETIC BT 5 KEBET — 5 ~— 2

2T O EMB IS FHITIIKE T — X 2 RE LT 28N 2B LTV D0R, 7 — ¥ 2 &8
THHETENENER->TVD, 1FEAEOESFTIINN—Far—nh, b L, EF7
7 ANDIRRETT — & ZRE LT 5, 5 AA ISR ITIET — % _X— 2 DOEHITBIND A
B, Y7 7 — N—RUZT7—=BRLETHDLH L LTNDHA, MOHIEFEZEITIZIH T
b, KEFLEZEUINCEET 58T —H X— A AT AOEFRLE L S b,

RIS BEICL 27 — 2 BEE R 2T — F X—= AN &0 o ToFRBIX I EN
MEE). ABARZE., Eoiid, +oRTENRZ2NZ EICFF LTS, EMB #IlFE X
IR DD EEINTWRRKET — X 2T 52 EOREEX 280 K LIFZ TV
LRI S D

IR AT 3 2 /KB B2 2 REIC FE ST 21213, FEAREGERIC B+ 27 — 4
WRBEL 2%, HEHFFATHESICR T 27 — 2 IIKEEBROT-DIZAMFATE 2, b
FREMHEBRZEET2ODOFRTHY, T2, FEEH I - TRESW D ACHREE
(SMR) ZRRFET HBRIC BRI S D,

LU b, EORIRFBEFTIZIH N TH BEREZIT I HMICRD DT — & N — R 3
ENTWRVWIRIIZSH D, ~— R —DRETIUET — 4 - HFRITREREIC T 7 AL S h
TWVD, THRE & BB FTT ) REKEEHOO L SOKEITIIH L, DX 7%
HI)CTT — 4% 2R3 25 FNENHENL STV eV, 55 3-4 (3 2004 45 5 A, &MU 5T
WZBIT DT —H_R—=AFHEOFEEIZONT, JICA BTole_X—RA T4 VREORRZRL

TWo,
#34K EMBOT—FZEHIRAT A
Data Management System
Region | Monitoring Data Info Dissemination to the Public Capability Report Preparation for
anacz]g ré)t%er?ﬁglg and/or Related Agencies EMB Central

CAR No Response No Response All monitoring reports are

endorsed to the Central Office

NCR Functional On-going Good

| Data on file Present data for river classification Training needs for data processing
purposes
I Data banking on None None
progress
11 On-going manual | More IEC is needed Needs improvement
data processing
and storing

IV-A On-going Conduct of public hearing and On-going based on Quarterly
recording based lectures Reports
on PO issuances,
monitoring, etc.

IV-B On-going update Continuing activity but insufficient Regional and field offices staff
of database but budget allocation to support need further and up-to-date training
lacking in support | extensive information dissemination. | programs.
manpower and
computer
hardware as well
as system
requirements
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Data Management System
Region | Monitoring Data Info Dissemination to the Public Capability Report Preparation for
anacz]g ré)t%er?ﬁglg and/or Related Agencies EMB Central

\% Only storing of Every April, June, September and Prepared and submitted to EMB

data November (Earth Day, Environment | Central Office
Month, Ozone, Coastal Clean-up
Day)

Vi Manual Upon Request Reports focus on the results only
without correlating to the condition
when the sample was taken due to
lack of other data from other
concerned agencies. This can also
be attributed to the field data form
which does not require other
necessary data.

VII Maintained in Monitoring results provided to Adequate capability but the
both hard copy _ concerned LGUs completeness of reports is fairly
and electronic file adequate due to lack of human

resources and equipment such as
GPS and others.

VIl Data processing Still reactive though there are plans Submits results on regular basis,
(not enough) conducting it sometimes late due to lack of

personnel.

IX Data encoded and | Results of WQM activities are E-mail, Fax and by mail.
copies produced furnished to concerned LGUs.

X Processed and Released upon approval of Regional Submitted after the end of each

stored at the Director activity
Laboratory
Section
X1 Diskettes and hard | Public hearings for river -
copy classification, research conducted by
students and other entities.
Xl Folder Filing Done by Legal and Information Capable
Division
X1 Ez}r_? copy and Done through public hearings, IEC Quarterly
-file

Source: JICA Baseline Study, 2004

B) FART MY —HEgx

FRT MU —EB T OKEEBRICBWCIIIEFICEETH S, 787 b U =Dk R
(ZEESWT, (i) BEAKEFRIGERRIT SN D XENED, (i) sk I TP EEHEIER LTy
My (i) KIEOKEIFE[L L TOD ), BGELTWD ), REBRHLNIEND, BI5E
IZELRICB T DM ATREZR KR T A—% . TRbBHLEMB 7R 7 R —0DRENZFRL T
5,552 L 8 IS T & B\ - 2 C ORISR ST B Tl i, DKE /RT A — % (BODs,
DO. pH. TDS. TSS) ZHIET& %, F 2B L UE 8 HINFHATIIETN TN A~5 T A T L
DKG/RT A—=FDBDORENARETH D, TEARREMSITIROEY Th b,
o MIHEBFOTRT b —ITEMYSESBEZNET 2R ELEA L T
QAN
o IFLALOHIEBFTTRT b U —ITBWTHIEFRSI N TE R0,
o pH A—% FEEFEG RABRFG. WSS EOBUGHIEHER N 72,
o IFLALCOMEN - AEE (BOD - MEFAMEIERT, Bods, /KIERE) 13RI
OREEVLELE LTS,
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BB KEEES O T DB

e BOD : MIESAY/NT A — X HIE AR, s,
DTG TRN,

IREERT. AL KA o B B ffiax

o JEPMEREE, BEMT Y U — AR, BETEGE, HRER L oReE

RS

KEHFACIEDERIZ LT . TR T b U —DoHrhE
7 BHIREFEGITICR SN D Z L2 D, BICENT2 L O R TRT MY —RENBNdES LT
AU B T IAKFALIBIC S W B 21T ) Z L < 72 5,

WARIE LR T HUE R B W EiT= 72 Z A

(6) KEET=FV I BLOKRIE

35K EMBIZART M) —0DESN
Regional Office > I Im (v | Vv |{vi|Vvl|Vil|IX|[X]| XI |XIl|XI]|NCR]|CAR| CO
WQ Parameter:
BODs v v v v v v v v v v v v v v v
Boron v
Chloride v | v v v v v v v v v
Chromium v v
COD v v v v v
Coliform, Fecal v | v v v v v v
Coliform, Total v v v v v
Color v IV v | v v | v v v v
Cyanide, Free v v
Dissolved Oxygen v VIV I|IvIv I Iv |Iv | v ]|V v v v 4 v 4
Metals:
Arsenic
Cadmium v v v v v v v v v v v v v v
Copper v | v v v v v v v
Lead vV v v v v v
Mercury v v v v
Nitrate v v
Qil and Grease v v | v v v v ] v v v v
OCPs v
OPPs v
pH v v v v v v v v v v v v v v v
Phenol
Phosphate v v | v v v v v
PCBs v v
Settleable Matter v v v v v v
Surfactant (MBAS)
Temperature v Vi ivi|Ivi|iv | Iiv|v]|v |V v v v v v v
TDS v v v v v v v v v v v v v v
TSS v v v | v v v v v v v v v v v
Source: JICA Baseline Study Report, 2004

KEE=HV U 7TDO¥K L LT, DENR EFH 34 FITHE SN KE R EZ RN 2720
(2, KIS L KO BN ) IR T E1T O,
W Z OVEENT EZE R KU DWW TRAR, B — AT TV 5, i b 2D KE Y
D Z ST GEIE, ZOF=FV THRENERLZ LD, KEE=FV VT ORER
2K > TKBGFHOIRESCHIREN ThoN D, BE, HIRKFBEIL L ORTIZEL > THE
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118 DKIRICEBNWTE=F Y VI REHMINTWD, ZIIUTEE OS5 EEFE /KL 457 D 26%
WZHY T 5,

TV T OBEEITEA, DO, 2y AIC-ETHY I TV, 8 36 Rix
M FHAT, BELO, AFICBWTEBEIN TVWAHLIKEE=F )V TORRERL TN D,
FT=Z )T ENTWHKE T A—ZE, 1T &AL ORI FEBFT BOD, DO, pH., #/{#
PERIGEE ., IR, TSS D L 9 R EEARMIEE 2 £ CTh 5, KIEOWIEH R KEEHREZIT
72HODOT—H L LU CIIKERTE %285 T DENR ESE 34 SICHESNTWAEER IO
TE=F VT INDIRERD D,

36K EMBIZLBZKBE=FY LV TDRN

No. of Freshwater No. of coastal No. of Station per
Reai bodies currently bodies currently Water bod P Sampling Frequency

egion being monitored being monitored Y
CAR 2 3-6 Quarterly
NCR 5 5-12 Monthly

| 1 2 6 Quarterly

1l 1 3 Quarterly

1l 3 3 Quarterly
IVA 3 4-5 Quarterly
IVB 9 2 3-13 Quarterly

\ 5 5-10 Quarterly

VI 5 3 13-15 Quarterly/Monthly
VI 14 3 2-21 Monthly
VIl 1 4 1-6 Quarterly

IX 13 4 1-8 Monthly

X 5 2-3 Bi-Annual/Quarterly

XI 23 3-12 Quarterly

Xl 1 1 5-7 Quarterly
Xl 3 1 3-7 Quarterly/Monthly
CcO 1 1 8-14 Quarterly
Total 95 23 Monthly

Source: Baseline study on EMB region offices for JICA EMB capacity development project on water
quality management (2004)

AKIBOKBSHTHEAREFRTH Y . ISk » TR KEREZ HETH 2 LItk » T
KR & ZDOKROFAFEMICE T MM EZERCE 5, 50, DE SN2 AKIKI R 5 Ml S
BT ORI PEARILHE L BN e K EE =4 U U ZIZRE SN TV D, FEERJINZ DN TN
ZIE. BUERT 184111 (K156%) ([ZOWTONENLETHD (B3-75),
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HB3TR T4 ) EERNIKRITEDORI

Number of Total Number No of Principal Percent
Region Classified Principal of Principal Rivers to be Not
Rivers Rivers Classified Classified

I 14 14 0 100.00

I 26 31 5 83.87
I 14 18 4 77.78
IV-A 17 40 23 42.50
IV-B 21 56 35 37.50
A% 29 30 1 96.67
VI 25 35 10 71.43
VI 19 19 0 100.00
VI 4 34 30 11.76
X 11 29 18 37.93
X 12 14 2 85.71
X1 15 22 7 68.18
XII 6 32 26 18.75
CARAGA 11 33 22 33.33
CAR 1 12 1 91.67
NCR 2 2 0 100.00
Total 237 421 184 56.29

Source: WQMS, EMB Central Office

(7) PEkBEI R ESFE=XY T

EAESFE=2 Y 713 EMB s FES AT EHMICHEAKE 2 AT 5 2 Lk vithh

TW5, HUIBFEBATIC L » TEE SN TV A IR EFE =2 ) T ORI ZRIZRT,
o  HAIDWFE=LZ Y T NHEKREMER IR LA, BERKE ERT D,

o  HEAKIEMELZEIE L CTWD Z EOVETE LTS AT NS S, FEEICL-
TKEEBE~OR KNI v FENDd,

o  FHEEDPARIEEDEFITHED WA ICITEYRIELZ RS (PAB) ITRE ST D,

PEARAERRERECHEARPERIC & K 203 IEDETFE =X U UV IMEHEIEB I N D RETH D,
L22L, JICA OFfEIZ L 5 L&A D- Ew%:&)/&iwmﬁﬂﬁﬁﬁﬁ%@

HTHY, Thbb, F—REIETTHD, %m%ﬂmwﬁv LAPREE INTZGE, HDHD
X, EZESICBIT AFEERN I TVND (2D B BEPEXIENNT2 D)3 mf%é

(8) fEFH - BERLUER (IEC)

IEC IZKEEBDE 2 R~ 7 — MURDLIEHR, 74— Ry 7 2 fitfad 28%&E 2 4H -
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ThY, KEEBRIZB T REEREZETH D, THITKEEFHICOWTOEMRCEM L &
XHH0HLT. L BWVEHOEEY L L IIEBARE LY, - BETA L
IZH 2N 5,

MU AT IS 361T D IEC IZFIHI AIREZR U Y — AT S L D23 MU 5 s & - TEAZE 227808
%, IECIIERESREZ G ENEBH THY  KEEFHEIIEEE 7 Z =) bHRIIIRD 5
AR WR Y 1T —H 50 CTh 5 HUIREFBPTICI0) THEM 0T 5 UMY 72 1EC THE)N IR D1

nThD,
REEEF BT v o X— o FHE. VU—TLy b RRAF—
> 7Ly b, =a—ALX—0DOER
o  TVEBIOT VAR DM AKE
° 5 4 CD OYERK
o NU—RA 2 NIBHERIOMER
o HuEDEEHE DOIER
o G, BEIS—. 7A—T L, WuES
L R 2 o BR e
PRET BT o Tk o MiER day

o HIRERETE day
e 74U EEREE month
e 7 U—17 w7 month
e 7 U—r=x7 —month
e ' month

324 KEBHEHIRR T & BEEAR B ICET 5 HIREEFTORENIR R

BEICIR 72 K 5o, Mk AT BAED ~ T — b EICHRD D E L DR THFEESLE L L
TWb, ERbDE2HIT 5L, WME, AR, JIf, #EHE, B, 787 M —fix oA

BTHD, ZDX 5 el HEFTOBIRTEIIZIB W T, KEELIED~ 7 — h D FEMAIN

HLRDTATLELTROLIBRLORH T HND,

o MIEHEBSOEINE & L TEHT &I IN-ME
o KERIHEEC/KEEHMIE T 72 a v 7T v OERICBIT A ERS IO FE

o KEE=HV UV ITOKEERIZBITHHEEL LOREMBREMO N—FF— v
7 DRfESL

3.3 EMB OXKEEBIZBIT 2R DOEN

BRI AT K9 I KB LIE DS FERE O FEREIZ 72 0 BURD EMB OREE I AR Y VY — X
M EICB W TR+ TH D, KEEILIETIIEZFMENOZO X ) R TPEAIH I &N
RSN TSR, SHEESZ A LR ST DIV E LT 2EED DO FREY SR HEFE
THHZELHETHD, 20X H7%Z Lonh . EMB IR/KEEALIE TN O W B 2 W T

3-15
—280—



74V ErEKEEEEN LY e Y2 b
T s b NFE2 AR 3B KEERIZ O TR

XA LELE LT D, KEEBHIOBRZUBRIZE W TIE, fiN— A FECES N TES
PERED . ZANFHEEHOTHELE LTSN ZENEENTWD, FLHL LT, EMB®D
KEEBIZBIT 299 RITRO L) IR S LTV D,

e EMBAHDY Y —ABLOEINDA+S5TH D,

e EMB AHOKEEHBIRONERAR 4 Th %,

o EMB HUSHFE I O KEE KB IE~ v T — NERBIHRD DN AR+ Th D,

e EMB Mk =% it o AR B O 5% E 35 X OBE KR O B IC OV T ORI BN A+57
Tho,
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AREENLH 4 BIZBWTHA LR 2 BB T 272010, A7v V=7 MZBWTER E 5 1EE)
IZOWNWTIRRD, 2 ZICIERHENTWD Z L X Annex A IZH T TV 5 PDM & %t L Cu%, PDM
FARENMIL T 027 P oEEELOELOT, MIAE, YueY=7 FEHE, FE, &5
I, FHmFEEE. AT AR b D TH D,

A7y =7 FTEMTDEMILOOMROE LIZLLTIZHRD L7 v—7fhshTnd,
KEEALIE « HATHRAIO BAICI > T, 2B ORZ AL T 720 OREFESCRHLA TR
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B H (EISEREIH :BOD, DO, pH %) M igb HEEREHEH L TRAINTE
D, ZOOWEFREE (HEe R, 7, GREEWEE) I~ =2V VBT
W, Fo KO ERBCH S EZET=HV T THI0E, ATRRBEEE LELICE K&
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BT DHFEN AR L QDT EE 2 BID,

1 2 3 4 5 6 7 8 9 10 11 12 13 NCR CAR

Q
(o]

Water/Wastewater

BODs

Boron

Chloride

Chromium (V1) \

CoD

Coliform, Fecal \ \ \ v \ v

Coliform, Total \ \ \ v \ v

Color

Cyanide, Free v

Dissolved Oxygen \ \ \ \ \ \ \ \ \ \ \ \ \ \ v

<

<

<

<
<[<[< << << << | <

Metals:

Arsenic

Cadmium \

Copper

Lead

Mercury

Nitrate

Oil and Grease v \

<|<|[<|<|<]|=<

OCPs

OPPs

pH

<|<|<|<|<|<]|<]<]|<

Phenol

Phosphate \ \ \ v \ v

<

PCBs

<
%
<

Settleable Matter v \ \ v v

<

Surfactant (MBAS)

Temperature v v v v v v v v v v v v v v v

<

TDS

<
<
<
<
<
<
<
<
<

\ v \ \

<

TSS

<
<

Vv Vv \ Vv
Legend: * PCB Screening Kit Disposable
(CLOR-N-OIL 50)

Other Parameters: 1 2 3 4 5 6 7 8 9 10 11 12 13 NCR CAR
Water-Wastewater

Region

co

Alkalinity |

Ammonia | v v v v v

Chlorophylla \ \ \ \

Conductivity

<[<|<|<

Metals:

-Chromium \

-lron

-Manganese

-Nickel

<|I<|I<|<|<
<
<|I<|I<|<

-Zinc

Nitrite

PAHs

Salinity

Sulfate

TS

<I<I<I<I<|I< << <<

Turbidity v \ \

Volatile Solids

<

BODs
COD
OCPs
OPPs
PAHs
PCBs
TDS
TS
TSS

= Biochemical Oxygen Demand 5 days at 20 °C
= Chemical Oxygen Demand

= Organochlorine Pesticides

= Organophosphate Pesticides

= Polynuclear Aromatic Hydrocarbons

= Polychlorinated Biphenyls

= Total Dissolved Solids

= Total Solids

= Total Suspended Solids
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2D, Yo7V T BEO, o T NAAEEONRIA K, KEE=2) TRl %
FEFELESEDIDI1E, ZL<DOFEBATIZ B THLE I E MR & B O 5 23 /8
Thbd,

(2) EMB A

EMB AESDOARE TR T N — 1 THEAER) A E I TE NS 22 &3 D IE RS & E Bt 2
R TCWDEHIBIES NS, ZOTART R — sk 5% Friik B O ) E Bl o 78 FR L 7s
S TRYEMHIZRHHEZ L T D, FHEITHWD AV BEER D — BN R D7D i
HLEELTND,

EMB AEOKEE BIRITBAEOLZA KERIEIZRERT 28 13—, IRALT
WRUVRIIZH D, LL, AT Y2 7MCB W TKEE T T L EREEL, EEO
KREREREFRNZIE SN TZOET IVORIEEITITZOIZ, 5% . BLIGHIE M O
R EZ OV TOFIFEN LI THD,
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52K EMB HUREBITIZRIT L0 7 N OEMRIL (1/2)

1 2 3 4 5 6 7 8 9 10 11 12 13 NCR CAR
Equipment/Instrument

1. Atomic Absorption \Y \ \ \ \ \ \ \Y v v v v
Spectrophotometer

2. Autoclave \ \ \ \ \ \ \Y \ \ \ \

3. Autoclave/Sterilizer

4. Balance,Analytical ) \ \ \ \ \ \ \ \ ) \ \ \ \

5. Balance, Top loading \ \ \ v v

6. Centrifuge \

7. Chromatography
Refrigerator

8. Colony Counter

9. Conductivity Meter \ \ v \ \

10.Conductivity/TDS v v v v v v v
Meter

11. Cyanide Analyzer v \

12. Desiccating \ \Y \ \ \ \
Cabinet

13. Distilling Apparatus v v v v v v v

14. DO Meter \ \ \ \ \ \

v
v

15. Furnace \Y \
v

16. Gas Chromatograph v

17. GC-Mass
Spectrometer

<|<|<|<|<

18. Incubator, BOD % % ) ) ) ) \ Vv vV v v v v v

19. Incubator, Coliform v v \ \ v v v v v \ \ \

20. lon Chromatograph

<|[<|[<|<

21. lon Selective \
Electrode

22. Mercury Analyzer \i \i i \ \ \i

23. Microscope \ \ \

24. Oven, Drying ) \ \ \ \ ) v 4 \ \ \ \ \ \

<[<|<|<

25. pH Meter \ \ \ \ \ \ \ \ \ \ \ i i

Legend: * Breakdown

1 2 3 4 5 6 7 8 9 10 11 12 13 NCR CAR
Equipment/Instrument

Cco

26. Pump, Vacuum \ \ \ \ v v v v v v \

27. Refrigerator, " ] " \ v v ] ] v ]
Laboratory

<

28. Rotary Evaporator v

29. S-C-T Meter \

30. Turbidimeter v v

31. UV-VIS \ v v v v v v \ v \
Spectrophotometer

<|<|<|<

32. Water Purification
System

33. Water Quality \ \ \ v v v v v v \
Checker

Source: Data supplied by EMB (2004)
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B EXOFFRE ] IR, M, E=F U T EE2T o TODIRDLUCH DT, Hriz/s
FHBUBIINEETHHEE 25D,

EMB ATl AZIEE2BITHL T PC MEESI TS, —F, Ml EEATIZHB W T
IIKEE BB IC2B1D 3 A, BN —Ioft 5SS =b oM S Qb0+
TR, Fo, BHIIChz> TR EMICEM 522 BNELTN— =T
ITAFTEL72 0,

EMB AR CIE7 B —R R L DA H— R hADT T AN FHETHLHH D
D, HIRFBEITNICB W ULEFERREF ALY AT ATy TR > T Z—
I MNDT I AEITHTND, T b il Uiz MUl S5 FIT— AR E CORE MO 1)
LIZFTRETH L0, 74V EOBFEEMOBEREIZRIGLITIE X T RFHOT
I RRINEE ThD, MZ TRIEFHES R KT 28,800 bps ThHNHEFE LZDH4
FREE DM RS N EEZ R BLIZH D,

EMB (28T 2 1E HAEERRR O T RIZ A7 EMB 2K0D 3 %RREIZERE 722 Eh
522 E W72 1 Wl E DR IZR EE 7R IUITH S, 2004 FETITE 3 ROIOIT
375,000 <Y THY, HFHREHHIRE O NEE | BEicE  ASBOMERE B2 8T
ZDIRPIBIRH SIS,

% 3% 2004 4EEE EMB MIS O TE (~2V)

Total MIS Budget: 3% Internal Fund Allocation | 1,059,000 pesos
Expenditures: Salaries for 4 personnel 564,000 pesos
Structure Cabling of EMB Building 120,000 pesos
Travel, Repair & Maintenance and etc. 375,000 pesos

Source: MIS interview (2004)
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<Ky LoKEREMESE B BLO— A AEERREEAEE >

K. KB, KR, pH., ¥ FEIHE . DO, BOD, COD, TSS. TDS, NO4,-N, NH,-N,
PO,~P, T-N, T-P, ¥ (k¥ EXUSEE, Oil/Grease, K

<HB 2 X5y EEERE

SOBREIHIEE >

Cu, Cd, CN, Fe, Pb, Ni, Zn, Cr., Hg

<H 3 Koy FEEREARIE H >
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B-5 BEEX &1 1 1
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B-7 pHA—Z—(FEHNA) &1 2 1 1
B-8 TDS-EC-iEH A—H— &1 5 111 1 1 1
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