Republic of the Philippines
Department of Environment and Natural Resources
ENVIRONMENTAL MANAGEMENT BUREAU
DENR Compound, Visayas Avenue, Diliman, Quezon City 1116

Telephone Nos: 927-15-17, 928-20-96
Email: emb@emb.gov.ph
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EMB MEMORANDUM CIRCULAR
No. 2020 - 25

SUBJECT : GUIDELINES ON THE TOTAL POLLUTION LOAD
ESTIMATES FOR FRESHWATER BODIES IN RELATION
TO ITS ASSIMILATIVE CAPACITY

In line with the mandate of the Department of Environment and Natural Resources
(DENR) through the Environmental Management Bureau (EMB) to effectively manage the
Philippines’ Water Resources and implement of the Republic Act (RA) No. 9275 also known
as the Philippine Clean Water Act of 2004 and its Implementing Rules and Regulations, and
the DENR Administrative Order 2016-08 otherwise known as the Water Quality Guidelines
and General Effluent Standards, the Guidelines for Total Pollution Load is hereby provided as
follows:

Il OBJECTIVES

1. To determine pollutant contributions from point and non-point sources
2. To assess the assimilative capacity of freshwater bodies; and
3. To come up with the appropriate strategies for water quality management.

. SCOPE
This Circular shall apply to the freshwater bodies within the coverage of RA 9275.
IIl.  DEFINITION OF TERMS

a) Assimilative Capacity - refers to the amount of contaminant load that can be
discharged to a specific water body without exceeding the water quality guidelines;

b) Backyard farms — refers to any livestock and poultry farm household, whether
farming or non-farming, tending at least one head/bird of animals and does not
qualify as a commercial farm;

¢) Commercial Wastewater — refers to any liquid waste generated by trading or
business establishment and or any other related firms or companies, which include
but not limited to restaurants, shopping malls, commercial laboratories, hospitals,
markets, commercial condominiums, hotels, gasoline stations, and other
establishments;

d) Contaminant — means any physical, chemical, biological, or radiological substance
or matter in water;

e) Discharge Rates — discharge rate of the river also referred as “Flow Rate”;
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9)

h)

)
K)

Discharge Permit — refers to the legal authorization granted by the DENR to
discharge wastewater which specify among others, the quantity and quality of
effluent that facilities are allowed to discharge into a particular water body,
compliance schedule and monitoring requirement;

Establishment — refers to a recognizable economic unit under a single ownership or
control, i.e., under a single legal entity, which engages in one or predominantly one
kind of economic activity at a single physical location. This includes industrial,
commercial and institutional establishments;

Fisheries — refers to all activities relating to the act or business of fishing, culturing,
preserving, processing, marketing, developing, conserving and managing aquatic
resources and the fishery areas, including the privilege to fish or take aquatic
resource thereof;

Flow Rate — refers to the rate at which water moves by a given point; it is usually
measured in cubic meters per second (m?/s) or cubic foot per second (cfs);

Flux - refers to flowrate per unit area;

Freshwater — refers to water containing less than 500 ppm dissolved common salt,
sodium chloride, such as that in groundwater, rivers, ponds and lakes;

Gray Infrastructure — refers to a built structures and mechanical equipment, such as
reservoirs, embankments, pipes, pumps, water treatment plants and canals. There
engineered solutions are embedded within watersheds or coastal ecosystems whose
hydrological and environmental attributes profoundly affect the performance of the
gray infrastructure;

m) Green Infrastructure — refers to a natural infrastructure or engineering with nature,

P)

q)

intentionally and strategically preserves, enhances or restores elements of a natural
system, such as forests, agricultural land, floodplains, riparian areas coastal forests
(such as mangroves), among others and combines them with gray infrastructure to
produce more resilient and lower-cost services;

Household — refers to an individual or aggregate of persons, generally but not
necessarily bound by ties of kinship, who reside in the same dwelling unit and have
common arrangements for the preparation of consumption of food. It is necessary
that the aggregate of persons should recognize one of them as the head of the
household;

Household Domestic Wastewater — refers to the waste water discharges generated
from household (single-residential structures) dwelling units specifically from
toilets, kitchens, washing areas and other similar sanitary conveniences or facilities;

Industrial — refers to a group of manufactures or business that produce a particular
kind of goods or services;

Industrial Waste — refers to the liquid wastes from industrial process, as distinct
from domestic or sanitary waste;
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y)

Industrial Wastewater — refers to any liquid waste resulting from any activity,
process of industry, manufacturer or from the development, processing or recovery
of any natural resources;

Livestock — refers to domesticated animals raised in an agricultural setting to
produce labor and commodities such as meat, eggs, milk, fur, leather and wool;

Load — mass of a substance that passes a particular point of a river in a specified
amount of time;

Non-point Source — refers to any source of pollution not identifiable as point source
to include, but not limited to, runoff from irrigation or rainwater which picks up
pollutants from farms and urban areas;

Point Source — refers to any identifiable source of pollution with specific point of
discharge into a particular water body;

Pollutant — refers to any substance, whether solid, liquid, gaseous or radioactive,
which directly or indirectly:

e alters the quality of any segment of the receiving water body so as to affect
or tend to affect adversely any beneficial use thereof;

e is hazardous or potentially hazardous to health;

e imparts objectionable odor, temperature change, or physical, chemical or
biological change to any segment of the water body; or

e is in excess of the allowable limits or concentrations or quality standards
specified, or in contravention of the condition, limitation or restriction
prescribed in this Act.

Pollution — refers to any alteration of the physical, chemical and biological
properties of any water, air and/or land resources of the Philippines, or any
discharge thereto of any liquid, gaseous or solid wastes as will or is likely to create
or to render such water, air and land resources harmful, detrimental or injurious to
public health, safety or welfare or which will adversely affect their utilization for
domestic, commercial, industrial, agricultural, recreational or other legitimate
purposes;

Pollution Load — refers to the amount or quantity of a pollutant parameter being
discharged by the facility;

Pollution load estimates — refers to the process of finding an estimate or
approximation of pollutants from different sources that can alter the quality of a
water body;

aa) Regulated industries — refers to industries and or establishments allowed to

discharge wastewater with appropriate permits;
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bb) Self-Monitoring Report — refers to the report regularly submitted by establishments
to DENR-EMB to provide information on the establishment’s environmental
compliance and overall performance;

cc) Sewage — refers to a water-borne human or animal wastes, excluding oil or oil
wastes, removed from residences, buildings, institutions, industrial and commercial
establishments together with such groundwater surface water and storm water as
may be present including such waste from vessels, offshore structures, other
receptacles intended to receive or retain wastes, or other places or the combination
thereof;

dd) Total pollution load - refers to the summation of the pollution load from all point
and non-point sources, including natural resources;

ee) Unmonitored Industry — refers to industries without information and approved
permits;

ff) Wastewater Treatment Facility — also referred as pollution control technology.
Treatment works designed to treat wastewater;

gg) Water pollution — refers to any alteration of the physical, chemical or biological or
radiological properties of water body resulting in the impairment of its purity or
quality;

hh) Water Quality — refers to the characteristics of water which define its use in terms
of physical, chemical, biological, bacteriological, or radiological characteristics by
which the acceptability of water is evaluated; and

i) Water Quality Management Area (WQMA) — refers to the certain area using
appropriate physiographic unit, such as watersheds, river basins or water resources
regions. Such management areas shall have similar hydrological, hydrogeological,
meteorological or geographic conditions which affect the physical-chemical,
biological and bacteriological reactions and diffusions of pollutants in the water
bodies or otherwise share common interest or face similar development programs,
prospects, or problems.

IV. SOURCE INVENTORY

Source Inventory is a pre-requisite activity that collects data and information
requirements from national, local government and other concerned agencies essential in
determining pollution load.

ANNEX A shows the necessary requirements and information from the following

sources of pollution:

4.1 Domestic

4.2 Industrial/Commercial

4.3 Surface Runoff

4.4 Solid Waste

4.5 Backyard Livestock and Poultry

4.6 Fisheries

Page 4 of 31




V. GATHERING OF WATERBODY DATA

Hydraulic, hydrological and water quality data/information of a waterbody are also
needed in determining the levels of pollution from different sources, to enable the
Planners/Decision Makers to prioritize and select a waterbody study area.

ANNEX B shows the required data and source of information from the following
characteristics of waterbody:

River Profile

Cross Sectional Area

Waterbody Monitoring Stations
Water Quality Data

Nature and Magnitude of Pollution

VI. APPROACH AND RECOMMENDATIONS IN MANAGING POLLUTION
LOAD

ANNEX C shows the detailed procedures in pollution load estimates, how to interpret
generated or calculated pollution load from different sources and the possible recommendations
or strategies to address problem on pollution.

The following are the steps in estimating pollution load from point and non-point
sources:

STEP 1-DETERMINING THE TOTAL POLLUTION LOAD
1.1 Calculate Pollution Load from Different Sources

Household Domestic
Industry/Commercial

Surface Runoff

Solid Waste

Backyard Livestock and Poultry
Fisheries

D OO0 T

1.2 Compute the Total Pollution Load
STEP 2 - ANALYSIS

This step presents a basic assessment on the levels of pollution from its sources
that affects the quality of the water body using simple statistics, hydraulic and
engineering principles to calculate the total pollution load. The basic items for this
step are the following:

2.1 Data Analyses/Assessment
2.2 Compute the Assimilative Capacity (CAC)
2.3 Proposed Pollutant Reduction Target
2.3.1 WQMA Proposed Pollution Reduction Target
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STEP 3 - CONCLUSION AND RECOMMENDATION

This portion will discuss the calculated levels of pollution in the selected water
body. The conclusion will serve as guide on the status of the water body based on
the DENR water quality guidelines using the models/equations as recommended in
this Memorandum Circular discussing several strategies and interventions to reduce
pollution level targets.

The recommended strategies, policies, programs and projects in Annex C
discusses two (2) major scenarios: “With Exceedance” or “Without Exceedance” to
the Water Quality Guideline Values, wherein the issues of the Water Quality
Management Area Governing Board and National Government Agencies and Local
Government Units and other sectors within the territorial drainage area jurisdiction
will be addressed. This will not preclude the Governing Board on proposing
additional strategies.

VII. FREQUENCY OF VALIDATION AND UPDATING OF THE TOTAL

POLLUTION LOAD (TPL)

The EMB-Regional Office (EMB-RO) and its Water Quality Management Area
Governing Board (WQMA-GB) members shall validate and update the TPL every five (5)
years. All designated WQMAs with more than five (5) years of operationalization shall update
their assessments.

VIll. EFFECTIVITY

This Circular shall take effect fifteen (15) days from its issuance.

h—

ENGR.WILLIAM P. CUNADO
OIC - Director

pe

Issued this 29" day of July 2020.
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ANNEX A

SOURCE INVENTORY
A. DOMESTIC SOURCE

This includes sewage generated from Households, Industrial Facilities and Commercial
establishments. The following are data requirement for estimating pollution load from
household domestic as shown in Table 1.

Table 1. Household Domestic and Industrial/Commercial Domestic Data Requirements
Data Requirement Unit Information Source

1. Political boundary Map by
Municipality and Barangay
within the identified
watershed area and Zoning
Map;

2. Population by

DENR-Forest Management
Square Kilometer | Bureau, Land Management

(km?) or Hectare (Ha) | Bureau and NAMRIA,

Local Government Unit

Municipality/Barangay; Number
3. HOUSEh.OId’ Commerc_lal, Philippine Statistics
Industrial and Institutions hori
connected to sewer, with Number or Authority (PSA), .
. N Local Government Unit
septic tank and directly Percentage

discharging into drainage
and waterbody

B. INDUSTRIAL / COMMERCIAL

This refers to wastewater generated from industrial and commercial establishments.
The following are the data requirements shown in Table 2 below.

Table 2: Industrial/Commercial Data Requirements

Data Requirement Unit Information Source

1. Number of regulated EMB Regional Offices,
establishments under the Wastewater Charge System
Wastewater Charge Number (Discharge Permit), Self-
System and based on Monitoring Report, LGUs
Table 8 of DAO 2016-08 and DILG Local/National

2. Daily Wastewater

Discharge Rate per cubic meter per day

EMB Regional Offices,

3

Industry Type (m*/day) Wastewater Charge System
3. Significant Effluent (Discharge Permit), Self-

Quality Parameters and Monitoring Report,

concentrations specified mg/L, ng/L and Engineer’s Report

in Tables 8 and 9 of MPN/100ml

DAO 2016-08, EMB Regional Offices,

respectively Wastewater Charge System
4. Efficiency of wastewater Percentage (Discharge Permit), Self-

treatment facility Monitoring Report,
5. Number of Engineer’s Report

Number

employees/staff
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ANNEX A

6. Number of unmonitored
industries under the
Wastewater Charge Number
System and based on
Table 8 of DAO 2016-08

C. SURFACE RUNOFF

This refers to non-point sources of pollution from agricultural lands, irrigated or
irrigable land and rainwater runoffs. The following are data and information requirements as
shown in Table 3 below.

Table 3. Data and Information Requirements on Surface Runoff

Required Data and Information Source
1. Drainage system, NAMRIA or LGU with corresponding Maps and
Watershed, and sub-basin | coordinates
Areas;
2. Precipitation (Rainfall) Philippine Atmospheric Geophysical and
Intensity Data; Astronomical Services Administration (PAGASA)
3. Soil Classification Map Bureau of Soils and Water Management (BSWM)

D. SOLID WASTE

The following are data and information requirements shown in Table 4 below.

Table 4. Data and Information Requirements on Solid Waste

Required Data and Information Unit Source
1. Population by Number Philippine Statistics
Municipality/Barangay Authority (PSA)
2. Daily Solid Waste National Solid Waste Status
Generation Kilogram (kg) Report and LGU Solid
Waste Management Plan
3. Daily collected Solid National Solid Waste Status
Waste Kilogram (kg) Report and LGU Solid
Waste Management Plan
4. Uncollected Solid Waste Adopt-an-Estero Waterbody
(Floating, Open Dump Program, National Solid
Sites etc.) Kilogram (kg) Waste Status Report and
LGU Solid Waste
Management Plan
5. Waste Analysis and National Solid Waste Status
LT Percentage .
Characterization Study composition Report and LGU Solid
(WACS) Waste Management Plan

E. BACKYARD LIVESTOCK AND POULTRY

Backyard livestock and poultry are considered non-point sources of pollution. The
following are the data and information requirements as shown in Table 5 below.
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ANNEX A

Table 5. Data and Information Requirements on Backyard Livestock and Poultry

Required Data and Information

Source

1. Number of heads and species
(livestock and poultry) kept in each
barangay;

Department of Agriculture — Bureau of
Agricultural Statistics,

LGUs — Municipal and City Agricultural
Office

PSA- Livestock and Poultry Statistics
Division

2. Quality (Concentration) and quantity
(Volume) of discharges (raw
wastewater) from livestock
barns/farms, if available;

Department of Agriculture- Bureau of
Agricultural Statistics,

LGU- Agricultural Office

Other related literature

3. Area of Farmland; and

4. Quantity of fertilizers/feeds applied.

Department of Agriculture — Bureau of
Agricultural Statistics,

LGUs — Municipal and City Agricultural
Office,

PSA — Livestock and Poultry Statistics
Division

F. EISHERIES

Feeds used in fisheries are included as a source of pollution to a waterbody. The
following are the data and information requirements as shown in Table 6 below.

Table 6. Data and Information Requirements on Fisheries

Required Data and Information

Source

1. Area of Fish Pen and or Fish Cage,
Ha

2. Population of Fingerling, MT

w

Species and Number

4. Feeding Volume, MT

DA-Bureau of Fisheries and Aquatic
Resources, Local Government Units
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ANNEX B

GATHERING OF WATERBODY DATA

River profile is necessary in determining pollution from different sources. The
following are the data and information requirements as shown in Table 7 below.

Table 7. Data and Information Requirements in River Profile

Required Data and Information

Source

River Profile

e Volumetric Flowrate (m3/second)

e Cross-sectional Area (m?)

National Water Resources Board
DPWH — Bureau of Design

Metro Manila Development Authority
National Irrigation Administration

UP Department of Engineering —
National Hydraulics Research Center

e Use ANNEX E Computation of
Flowrate; or Cross-section Area
(Chapter VIII Flow Measurement of the
Water Quality Monitoring Manual
Volume 1.)

Waterbody Monitoring Stations

e  Number of water quality monitoring
stations
Flowrate of all monitoring stations
Coordinates and location in field map
Date and time of monitoring
Number of Outfall or Tributaries
Water Quality of the Outfall or
Tributaries

EMB Regional Office and other National
Agencies

Ambient Water Quality Data

Required minimum water quality parameters to
be monitored:

Parameter Frequency of
Sampling / Reporting
Requirements
Primary
Parameters
e Physical- e Ten (10) data sets
Chemical annually
(BOD, Nitrate
as NO3-N,
Phosphate,
TSS)
e Bacteriologica | Three (3) data sets
| (Fecal guarterly and twelve
Coliform) (12) data sets
annually (Geometric
mean per quarter)

EMB Regional Office and other National
Agencies
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ANNEX B

Nature and Magnitude of Pollution

Waterbodies that exceed water quality guideline values for Biochemical Oxygen
Demand (BOD), Chemical Oxygen Demand (COD), Nitrates as NOs-N, Phosphate, Fecal
coliform and Total Suspended Solids are considered as polluted. For uniform submission,
please use the format as shown in Table 8 below:

Table 8. Format on Identification of Nature and Magnitude of Pollution

Polluted

_ station Location (hame GP_S Source{s of
River or of barangay/ Coordinates Pollution Parameters
Name or | Class stretch municipality/city) Longitude, (HD, IC, (in mg/L)
WQMA (in km or Latitude SRO, SW,
m) (Dd°mm.mmm?) BLP, F)
Example: B One (1) | Brgy. Mangahan, HD, IC, | BOD-
Pasig km from | Pasig City SRO, SW 6mg/L
River Station 1
to 2
Example: C Whole Brgy. Tumana HD, IC, | BOD-
Marikina Stretch SRO, SW 10mg/L
River Nitrate — 9
mg/L

Note: HD — Household Domestic, IC- Industrial/Commercial, SRO - Surface Runoff, SW- Solid Waste, BLP - Backyard Livestock and

Poultry, F- Fisheries
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ANNEX C

APPROACH AND RECOMMENDATIONS IN MANAGING POLLUTION LOAD
STEP 1. DETERMINING THE TOTAL POLLUTION LOAD

1.1 Calculating Pollution Load from Different Sources

Below are the following procedures in calculating pollution load per source to a
waterbody that should be expressed in kilograms per day (kg/day).

a. Household Domestic

Calculate:
i. Household Domestic Generated/Produced Waste load

HDWL = No. of person x SF x PUL
where:

HDWL Household Waste Load, kg/day

(Fecal Coliform should be in MPN/dpy

No. of person population per barangay, municipality/city or region
SF - Sewage Flow (use 50 gal/cap/day based in PD 856)

PUL Pollution Unit Load assumption

Use the following pollution unit load assumption:

Table 9. Household Domestic Pollution Unit Load Assumption

Parameter/Pollutant Pollution Unit Load or
Concentration
Biochemical Oxygen Demand (BODs) 200 mg/L
Chemical Oxygen Demand (COD) 508 mg/L
Nitrate as NOs-N 35 mg/L
Phosphate 5.6 mg/L
Total Suspended Solids 195 mg/L
Fecal Coliform 10,000 — 1,000,000 MPN/100mL

Source: Metcalf and Eddy 5" Edition

ii. Household Domestic Pollution Load

HDPL = HWL X TE (1-%)

where:

HDPL - Household Pollution Load, kg/day
(Fecal Coliform should be in MPN/dpy

HDWL - Household Domestic Waste Load, kg/day

TE - Treatment Efficiency
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ANNEX C

Use the following treatment efficiency assumption:

Table 10. Treatment Efficiency Assumption

Treatment Efficiency
WWTF 60% or (1-0.60)
Septic Tank 25% or (1-0.25)
Direct Discharge or raw/untreated 0%

Sample Computation for Household Domestic is shown in Annex D.

b. Industry/Commercial

Calculate:

i. Industrial/Commercial Generated/Produced Waste Load

ICWL =WwD x PC

where:
ICWL - Industrial/Commercial Waste Load, kg/day
(Fecal Coliform should be in MPN/dpy
WwD - Wastewater Discharge, m3/day
PC - Pollutant Concentration, mg/L (based in SMR,

Inspection Report or Calculated Wastewater Charge Fee,
Engineer’s Report)

ii. Industrial/Commercial Pollution Load

ICPL = IWL X WWTFE

where:

ICPL - Industrial/Commercial Pollution Load, kg/day
(Fecal Coliform should be in MPN/dpy

IWL - Industrial Waste Load (Influent/ Raw wastewater),
kg/day

WwTFE - Wastewater Treatment Facility Efficiency (use SMRs
Influent and Effluent Data, use % removal efficiency
formula)

b "HE T TAPHHI Hi HE—RETE L b

&1 HI "I "HI
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c. Surface Runoff

Calculate:

i. Surface Runoff Discharge using Rational Method

Q =0.0028 CiA

ANNEX C

where:
Q - peak runoff discharge, m%/s
C - Runoff coefficient, use Table 11 Selected runoff
coefficients
[ - average rainfall intensity, mm/hr
A - Area of watershed, ha
0.0028 - conversion factor, m3.h/mm.ha.s
Table 11. Selected runoff coefficients
Description of area or Runoff Description of area or Runoff
character of surface coefficient character of surface coefficient
Business Railroad yard 0.20t0 0.35
Downtown| 0.70t00.95 | Unimproved pavement 0.10t0 0.30
Neighborhood 0.50t00.70 | Pavement
Residential Asphaltic and concret{ 0.70to 0.95
Singlefamily | 0.30 to 0.50 Brick | 0.70t00.85
Multi-units, detacheq 0.40 to 0.60 Roofs| 0.751t00.95
Multi-units, attacheg 0.60t00.75 | Lawns, sandy soil
Residential (suburban) 0.251t00.40 Flat, 2 percentf 0.05t00.10
Apartment 0.50t00.70 | Average, 2to 7 percey 0.10t00.15
Industrial Steep, 7 percer] 0.15100.20
Light | 0.50t00.80 | Lawns, heavy soil
Heavy| 0.60to 0.90 Flat, 2 percentf 0.13t00.17
Parks, cemeteries 0.10t0 0.25 | Average, 2 to 7 percer 0.18t0 0.22
Playgrounds 0.20t0 0.35 Steep, 7 percer] 0.25t00.35
Forest 0.05t00.25 | Meadow 0.10t0 0.41
Cultivated land 0.08t0 0.41 | Pasture 0.12 t0 0.62

Source: Introduction to Environmental Engineering, 4" Edition and LMNO 2018

ii. Surface Runoff pollution load

where;

SROPL -

Q -
PULSRO -

SROPL = Q x PULSRO

Surface Runoff Pollution Load, kg/day
(Fecal Coliform should be in MPN/dpy

Surface Runoff Discharge, m®/day

Pollutant Unit Load of Surface Runoff, mg/L

Page 14 of 31




ANNEX C

Use Pollutant Unit Load of Surface Runoff

Table 12. Pollutant Unit Load of Surface Runoff

Parameter Concentration
BOD 8-10 mg/L
CcOD 40 — 73 mg/L
NOs-N 0.05-1.00 mg/L
Phosphates 0.67-1.66 mg/L
Total Suspended Solids 67-101 mg/L
Fecal Coliform 1000-10,000 MPN/100mL

Source: Metcalf and Eddy 5™ Edition

d. Solid Waste

SWBoD Loading = # of persons x BODsw x GSW

where:

SWBOD Loading - BOD load of Solid Waste, kg/day;

# of persons - population per barangay, municipality or city;
BODsw - computed BOD per kg/solid waste of Manila Bay

Regions (0.01576 kg BOD)which can be adapted by
other regions;

GSW - Generated Solid Waste based in Waste Characterizations
(WAC:s) or use average per capita generation rate for the
Philippines is 0.40 kg (National Solid Waste Status
Report 2014)

e. Backyard Livestock and Poultry

Calculate:

i. Livestock Generated/Produced Waste load

BLPWL = # of Livestock x LPC x CA

where:

BLPWL Livestock Waste load, kg/day

# of Livestock Number of Livestock per type

LPC - Livestock Pollutant Concentration, g/day
CA - Catchment Area, Ha or Km?
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Use the following Livestock Unit Load

Table 13. Unit Load of Pollutant per Livestock and Poultry type

Livestock and BOD5 TSS Nitrate | Phosphates
Poultry as N
g/day
Swine 131.54 381.02 27.67 9.53
Poultry 5.00 22.23 1.59 0.50
Cattle 498.95 272155 | 131.54 24.95
Goat / Sheep 167.83 680.39 90.72 13.61

ANNEX C

Source: Agricultural Waste Characteristics
Ii. Backyard Livestock and Poultry Pollution Load

BLPEL = LWL X TE

where:

BLPPL - Backyard Livestock and Poultry Pollution Load,
tons/day or tons/yr

BLPWL - Backyard Livestock and Poultry Waste load, kg/day or
kglyr

TE - Treatment Efficiency (use Table 9; or if SMRs data
applicable, use % Removal Efficiency Formula)

f. FEisheries

Feob Loading = PF X FI X feed to BOD conversion factor

where:

FBOD Loading - Fisheries Pollution Load, tons/day or tons/yr

PF - Pop. of fingerling, number

FI - Feed introduced — use 29.73g/fingerling* (assumealso

in other fish specigs
Feed to BOD conversion — 0.35

Source:
*Qverview of freshwater Aquaculture of Tilapia in the Philippines ADB, 2004

1.2 Compute the Total Pollution Load

To estimate or determine the Total Pollution Load (TPL), it is sum of the calculated
pollution load from different sources.

Example for BOD
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ANNEX C

STEP 2. ANALYSIS

2.1 Basic Data Analyses/Assessment

After obtaining data results adopting the methodology and approaches, it is important
to consider the selected parameter that has mass volume of concentration, such as BODs,
Nutrients and other selected pollutants loading.

In data presentations, the preferred matrix/tables shall be presented using Microsoft
Excel to obtain features as follows:

o Creating charts: Create a wide variety of highly customizable charts to assist
users in identifying data trends. (example: bar chart, etc.)

¢ Organizing lists: Use the row-and-column layout to store lists efficiently.

e Accessing other data: Import data from a wide variety of sources.

e Creating graphical dashboards which summarizes a large amount of information
in a concise format.

There are additional methodologies that can be adopted to ascertain the values of
specific pollution loading sources by using a PIE CHART that will indicate specific values to
be enumerated from highest to lowest point of view, the result generated shall be interpreted in
terms of percentage (%) values and this will speculate the priority polluters or pollution
indicators and identify possible proposal for mitigating pollution loadings discharges.

2.2 Compute the Assimilative Capacity (CAC)

Assimilative Capacity in mathematical definition refers to the product of all the total
flowrate discharge (Qx) of all the priority stations/cross-sections of the water body multiplied
by ambient WQ limit concentrations of the priority pollutant parameter (i.e BOD, TSS,
Nutrients). Such model is based on the definition of Assimilative Capacity(see above
definition and Section 4 Definition of Terms letter b) of Water Quality Guidelines and General
Effluent Standards DAO 2016- 08)

CAC =Qitx CaxCs

where:
CAC - Computed Assimilative Capacity, kg/day
Qt - Qv+ Quu+Qu+... + Qn,
Qt - Total Flow rate discharge of all the selected
cross-sections and segments of RBW, m®/day
Qmw - Flow rate Discharge from head water, m/day
Qu - Flowrate Discharge from initial selected cross-

sections and segments of the receiving body of
water (RBW), m®/day
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ANNEX C

Qu - Flowrate Discharge from another selected cross-
sections and segments of the RBW, m®/day
Qn - Flowrate Discharge from other possible selected

cross-sections and segments of the RBW, m®/day

Ca - DENR Ambient concentration limits guidelines of the
priority pollutant parameter (i.e BOD, TSS and nutrients)
per station/cross-section of the selected water body,
mg/L

Cr - Conversion factor (0.001)

Scenario 1If the computedotal pollution load(TPL) estimate idess than the CAC , we can
conclude thatiisAAGasn’t exceeded

TPL < CAC

Scenario 2if the calculatedTPL estimatdas greater than theCAC, we can conclude that the
actualassimilative capacity (AC) hasalready exceeded

TPL > CAC

2.3 Proposed Pollutant Reduction Target

The reduction target must be set by the Governing Board and EMB RO specifically by
how much quantity of pollutants must be reduced to attain certain level of improvement in
water quality of the said priority water body. Such reduction of pollutants must be controlled,
regulated or managed through several environmental regulations and tangible interventions.

POLLUTANT REDUCTION TARGET = WATER QUALITY TARGET

From the said assessment, Governing Board shall propose a certain percentage of
pollution reduction target (PRT) from the computed TPL.

On the other hand, the water quality target (WQT) refers to the product of ambient
water concentration multiply by flowrate discharge of the selected receiving body of water
(RBW).

Eq.l PRT =WQT
If the Proposed Percent Reduction is within 30-50 % ;
TPL (1- 0.30)
(HDPL + ICPL + SROPL + SW + BLPPL + F) (0.70)

PRT
PRT

For practical assessment, the W@The targeted/objective beneficial use of the RBW
based on the DENR water body classification. The formula/model to be applied is;

Eq. 2 WQT < (Qy) (Ca) (C)

The said WQT should be equal or less than the CAC, where we assumed that the
computed assimilative capacity is the same based on Equation 2.
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From the same equation/model, total flowrate discharge Q:t is the summation of all
discharges from various selected cross-section segments of the RBW.

where:

Qt - Qhw + Qu + Qu + ... + Qn, ( m¥day)

Ca - DENR Ambient concentration limits guidelines of the
priority pollutant parameter (i.e BOD, TSS & nutrients)
per station/cross-section of the river (mg/L)

Cr - Conversion factor (0.001)

STEP 3. CONCLUSION AND RECOMMENDATION
3.1 Recommended Strategies, Policies, Programs and Projects

Scenario 1: With exceedance or non-conformance to the Water Quality
Guideline

The following are recommendations to be undertaken:

U Formulation and implementation of the Ordinance on Water Quality
Management from various sources (household, industrial, commercial) as
provided in Sec. 8.3, 8.4, 8.6, & 8.7 of IRR of R.A. 9275 that shall include:

a) Mandatory interconnection of all point sources, households and
establishments, generating domestic wastewater or sewage to existing
sewer system of the concessionaire leading to centralized treatment
facility pursuant to Sec. 8.3 of DAO 2005-10 IRR of RA 9275,

b) Provide budget appropriation or allocation for the construction and
operation of the sewer system within the period they provided pursuant
to Sec. 8.6 of DAO 2005-10 IRR of RA 92752

c) Allow and encourage private sector through a memorandum of
agreement for the construction, operation and management of a
centralized treatment facility. Pursuant to Sec. 8.7 of DAO 2005-10
IRR of RA 92753;

! Mandatory Connection to Existing Sewer Lines. The DPWH shall coordinate with the service water providers
and concessionaires in Metro Manila and other HUCs in preparing a compliance plan for mandatory connection
of the identified establishments and households to the existing sewerage system. Mandatory connection under this
Rule shall take into consideration the capacity of sewerage system to accommodate the total wastewater load.
Provided, that in areas where sewerage lines are not yet available upon the effectivity of this IRR, all sources of
pollution shall connect to sewerage lines once said lines are made available by the agency concerned. Water
concessionaires shall ensure compliance with effluent standards formulated pursuant to the Act. Provided finally,
that for industries with domestic wastewater, a one-year phase-in period is given to restructure drainage system
to connect to existing wastewater treatment facility.

2 Role of Water Supply Utilities. In the Case of HUCs, non-HUCs and LGUs where water districts, water utilities
and LGU water works have been constituted and operational, the water supply utility provider shall be responsible
for the sewerage facilities and the main lines pursuant to P.D. No. 198 and other relevant laws. In areas where
there are no existing facilities, the LGUs, water districts or water utilities may adopt septage management program
or other sanitation alternatives.

3 Areas without concessionaires or water districts. In the case of HUCs, non-HUCs and LGUs where water districts
and water corporations have not yet been constituted and operational, the concerned LGU shall employ septage
management system or other sanitation programs.
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U Full implementation of and compliance with Effluent Regulations (DAO
2016-08) for STPs managed and operated by water concessionaires and
local water districts under LWUA. Water concessionaires and local water
districts shall prepare work program and activities and submit its annual
compliance report to EMB Regional Office;

U Generation of data and information for the development of the following
policy/ies, as the need arise:

a)
b)
c)
d)
e)

f)

9)
h)

i)

)
K)

No or Zero Discharge Policy

No development in upstream areas

Non-Attainment Areas Declaration for Selected Areas

Integration of Green and Gray Infrastructure Program;

Development of Pollution prevention/Waste minimization Policy per
Sector

Separate Drainage System for Run-off and Sewer Lines

Survey of Septic Tanks within the drainage areas

Design and Construction of Low-Cost treatment Technology for
inaccessible areas

Capacity Building for partner agencies such as LGUs EMB ROs, EMB
CO, DOH, LWUA, Water Districts, etc.

Relocation/Removal of Illegal Structures

Adopt an Estero Program (Desilting, Dredging and Clean-ups of
waterways, Phyto-remediation project) with Linear parks development

U Formulation of Policy and Master Plan on Municipal Run-offs prepared by
the members of WQMA GB (to be implemented by respective LGU
member led by DPWH) (Master Plan for each Drainage Area or WQMA);

Scenario 2: Without exceedance or _conformance to the Water Quality
Guideline Values

The following are recommendations to be undertaken:

U Development of Ordinance on Water Quality Management, Sanitation and
Sewerage System for the whole drainage areas/catchment basin;

U Generation of data and information for the development of the following
policyl/ies, as the need arise:

a)
b)
c)
d)
€)

No development in upstream areas

Integration of Green and Gray Infrastructure Program
Public-Private Partnership Program for Environmental projects
Development of Environmental Master Plan

Water Quality Monitoring for the whole Drainage Areas
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The EMB — RO shall refer to the EMB — Integrated Water Quality Management
Framework to highlight the revival and rehabilitation strategies as stated in the DAO 2013-08
to formulate an action plan for river conservation of each sector and/or stakeholders for the
reduction pollution load per source. The EMB-RO may also replicate the action plan and some
of the major activities being implemented in Manila Bay Rehabilitation Program, if applicable.
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SAMPLE COMPUTATION FOR HOUSEHOLD DOMESTIC

- Legend
il City Proper
P Barangay
A Informal Settler
— Boundary
—— | Catchment Area
Data:
Population:
Town A 220,000 persons
Town B 220,000 persons
Town C 83,333 persons
Total 503,333 persons
Treatment
45.4% are connected to WwTP through sewer system
52.6% has septic tank
2.0% are directly discharging to drainage
Efficiency
WwTP 60%
Septic Tank 50%

Direct Discharge 0%
Assumptions:
Unit Load of Pollutant

BOD 200 mg/L
Total Nitrogen 35 mg/L
Total Phosphorus 5.6 mg/L

Total Suspended Solids 195 mg/L

Sewage Flow

50 gal/cap/day or 189.25 Liter. cap per day (Lcpd)
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Calculate:
1. Generated/Produced Waste Load
HDWL = No. of person x SF s PUL

BOD
HWL = 503,333 person x 189.25 L/cap/day x 200 mg/L (g/1000mg)
HWL = 19,051,154 g/day
Or 19,051.154 kg/day
2. Effluent Load
HEL = HWL x Treatment Efficiency

BOD
Calculate first how many with/without treatment

Connected to WWTP = 45.4% with 60% efficiency

=19,051.154 kg/day x 45.4%
= 8,649.22 kg/day

HEL = 8,649.22 kg/day x (1-0.6)
HEL = 3,459.69 kg/day

With Septic Tank = 52.6% with 50% efficiency

=19,051.154 kg/day x 52.6%
=10,020.91 kg/day

HEL =10,020.91 kg/day x (1-0.5)
HEL =5,010.46 kg/day

Direct Discharge = 2.0% with 0% efficiency

=19,051.154 kg/day x 2.0%
= 381.02 kg/day

HEL = 381.02 kg/day x (1-0.0)
HEL = 381.02 kg/day

HD TOTAL BOD EFFLUENT LOADING
= 3,459.69 kg/day + 5,010.46 kg/day + 381.02 kg/day

= 8,851.17 kg/da
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FLOW MEASUREMENT
SELECTING SITE FOR FLOW MEASUREMENT

Careful selection of sampling site can greatly reduce the amount of work required to get
accurate flow measurements.

Following are some basic considerations in selecting site and in taking flow measurements:

Measure flow from the same location throughout the monitoring period. If location is
moved, the new location must be noted and the reasons for moving it must be indicated
in the flow data form.

Weirs, bridges, box or round culverts are good sites for flow measurement. These sites
enable flow measurements even during high flows and through relatively narrow
space or from above the stream.

The section of the stream for measurement of flow should be as uniform. Stagnant
areas or areas with irregular bottoms, standing waves, or strongly sloping bottoms
must be avoided. Areas of turbulent flow such as upstream or downstream of bridges
or weirs should also be avoided as turbulence could cause inaccurate measurements.

The narrowest portions of narrow streams are good measurement sites as velocities
are higher and fewer measurements will be required.

Clean stream reach, with minimum vegetation, rocks or debris is preferable.

Following are procedures for some common methods of taking stream flow measurement if
stream gauges or automatic flow measuring devices are not installed.

B.1

B.

(1)

)

FLOW MEASUREMENT USING CURRENT METERS
In rivers/streams with depths greater than one (1) meter
Equipment:

« A current/velocity meter and a weight large enough to keep the current meter from
moving

* A hang cable with headphone. The cable should be marked off every 0.10 meters to
permit suspending the velocity meter at desired depths.

* Flow measurement field data form and pen

» A bridge sampler, if necessary, to hold the meter and hang cable

« Stop watch

» Calculator (preferably calculator with programmed depth procedures)

Procedure

To get accurate stream discharge estimates, measurements should be made from a

bridge, culvert or other structure.
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(a) Mark off the bridge or culvert crossing the stream in meter, before beginning the
discharge measurement.

(b) Put the current meter, hang cable, and bridge sampler together. Lower the raising
nut on the current meter shaft from the traveling position to the bottom or measuring
position.

(c) Record the beginning staff gauge measurement from the bench mark. (Each site
should have a permanent bench mark from which levels of streams are recorded).

(d) At the first current velocity measurement increment, 0.1m away from the initial or
zero starting point at the water’s edge, lower the current meter and weight by letting
out the hang cable until the weight touches the water surface.

(e) Set this as the zero on the bridge sampler cable meter or record the level of the
hang cable at the top of the bridge.

(f) Lower the meter until the weight hits the stream bottom and record the depth in the
depth column on the stream gauge/discharge measurement form.

(9) If the depth is greater than 1m., calculate the 0.2 depth and the 0.8 depth
measurements.

(h) Lower the current meter to 0.8 of total stream depth on the cable meter. Start the
stop watch and count the number of revolutions of the current meter, ticks in the
headphones, for a time period between 40 and 70 seconds.

Note: The current velocity equation is V = 2.2172R + 0.0267, where R = revolutions/second,
for calculating velocity. This equation is valid for measurements involving 5 or more
revolutions counted over the 40 to 70 second measuring period.

(i)

)
(k)
(0

(m)

(n)

B.2

Record the number of revolutions and measurement time in seconds on the Stream
Gauge/Discharge Measurement form.

Set the meter at the 0.2 of total stream depth and repeat steps (h) and (i).
Repeat steps (d) — (j) for each 0.1m increment on the bridge or culvert.

Make sure the hub is raised off the needle bearing anytime the velocity meter is
not being used.

Complete all calculations at the end of the stream flow measurement, while
personnel are still on site.

At the end of each day the current meter must be cleaned, dried, and oiled
according to the standard operating procedures for the meter.

In rivers/streams with depths less than one (1) meter

For the measurement of streams of this size, follow steps (j)—(l) above.
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C. FLOW MEASUREMENT USING THE FLOAT METHOD
The float method involves calculation of the following equation.
Flow = ALC/T
Where:

A = Average cross-sectional area of the stream (stream width multiplied by average
water depth).

L = Length of the stream reach measured (usually 6 m)

C = A coefficient or correction factor (0.8 for rocky-bottom streams or 0.9 for muddy-
bottom streams). This allows for correction for the fact that water at the surface
travels faster than near the stream bottom due to resistance from gravel, cobble,
etc. Multiplying the surface velocity by a correction coefficient decreases the
value and gives a better measure of the stream's overall velocity.

T = Time, in seconds, for the float to travel the length of L

(1) Materials and Supplies

* A ball of heavy-duty rope or a roll of plastic wire or string to be stretched across
the stream width perpendicular to shore at two locations.

* Four or more stakes to anchor the string to each bank to form a transect line
* Hammer or stone to drive the stakes into the ground.

* Construction tape measure (at least 6 m)

* Stick to measure depth of water.

* Twist ties (to mark off intervals on the string of the transect line

» Anything that floats (a piece of wood, plastic cap or plastic bottle, a small fruit
like an orange, a Ping-Pong ball, etc).

* A stopwatch or hand watch with stopper
» Calculator, pencil with eraser, record form
(2) Procedure

(a) Select a stretch of stream at least 6m long (Refer to Section 8.1 for tips on selecting
site). This will represent L in the formula.
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(b) Make a transect line across the stream perpendicular to the shore using the string and
stakes. Make sure the string is taut and near the water surface. The upstream transect is
Transect #1, the transect located 6m downstream would be Transect #2 as shown in
Figure 1 below.

Figure 1. Setting Transects for Flow Measurement

(c) Calculate the average cross-sectional area

Cross sectional area, A, is the product of a stream width multiplied by the average water
depth. To calculate the average cross-sectional area for the stream reach, determine the
cross-sectional area for each transect, add the results together and divide by 2.

TOTAL WIDTH 3 METER

INTERVAL WIDTH
075m

Figure 2. Measuring the transect cross-sectional area
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To measure the cross-sectional area:

(i) Determine the average transect depth by marking off equal intervals along the string
with the twist ties. The intervals can be one-fourth, one-half, and three-fourths of the
distance across the stream. Measure the water's depth at each interval point (Fig. 2). To
calculate average depth for each transect, divide the total of the three depth measurements
by 4. (Divide by 4 instead of 3 because the 0 depths that occur at the shores have to be
accounted for.)

(ii) Determine the width of each transect by measuring the distance from shoreline to
shoreline. Simply add together all the interval widths for each transect to determine its
width.

(iii) Calculate the cross-sectional area of each transect by multiplying width times
average depth.

(iv) To determine the average cross-sectional area of the entire stream reach (A in the
formula), add together the average cross-sectional area of each transect and then divide
by 2.

(d) Measure travel time

With a stopwatch, determine the time it takes for an orange (or some other object) to
float from the upstream to the downstream transect. An orange is a good object to use
because it has enough buoyancy to float just below the water surface. It is at this position
that maximum velocity typically occurs.

The person who releases the orange at the upstream transect should position it so it
flows into the fastest current. The clock stops when the orange passes fully under the
downstream transect line. Once under the transect line, the orange can be scooped out
of the water. This "time of travel” measurement should be conducted at least three times
and the results averaged--the more trials, the more accurate your results will be. The
averaged results are equal to T in the formula. It is a good idea to float the orange at
different distances from the bank to get

various velocity estimates. Discard any float trials if the object gets hung up in the
stream (by cobbles, roots, debris, etc.).

(e) Record measurements on the data form and calculate flow. The data form is given
in Figure 3 below.
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DATA FORM FOR CALCULATING FLOW

NameofRiver ________  Station No.
ALC
Solving the Equation: Flow (F) = T

Where: A = average cross sectional area of the stream; L = length of stream reach measured (usually Gm)
= coefficient of correction factor (0.8 for rocky bottom streams; 0.9 for muddy bottom streams)
T = time in seconds (8] to travel the length L

A: Average Cross-sectional Area

Transect #1 (Upstream) Transect #2 (Downstream)
Internal Width (m) Depth (m) Internal Width (m) Depth (m)
AtoB=__ . ath AtoB=___ . ath
BwC-= at C BiwC= o _arc
CtoD=____ atD CtolD=___ atD
Dito E = at E (shoreling) DionE=__ . at E [shoreline)
Totals: Totals:

+ 4 + 4
= Average depth (m) = = Average depth (m) =
Cross sectonal area of Transect # 1 Cross sectonal area of Transect # 2
A= Total width (m) x Ave. depth [m) Ag= Total width (m) x Ave. depth (m)
Al = X = m= Ag = X = -

[Cross Sectional Area of Transect # 1 + Cross Sectional Area of Transect No, 2) = 2 = Ave, Cross Sect. Area

A= | m? + m2)+2 = m?2
L :Length of Stream Reach T: Travel Time
Travel Time of Float (s)
m Trial 1 =
Trial2 = _______
: fficient Trial 3 =
C: Coeflicie Total = i a
= Ave, time s
Flow = ALC = b X
T = m?/ s

Figure 3. Data Form for Calculating Flow
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