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PREFACE

This Manual on Ambient Water Quality Monitoring (WQM) constitutes
Volume | of a two-volume manual on Water Quality Monitoring, Volume
Il being the manual on Effluent Quality Monitoring.

Volume 1 is a guide to monitor the country’s surface waters in rivers and
streams, lakes and similar water bodies, and marine waters (coastal and
offshore). The objective is to standardize ambient water quality
monitoring procedures to ensure that water quality monitoring programs
follow certain Quality Assurance/Quality Control (QA/QC) protocols and
acceptable field methods.

The primary users of the WQM manual are the technical staff of the
EMB, both the Central and Regional Offices. Other users include
technical staff of Laguna Lake Development Authority (LLDA), Mines and
Geo-sciences Bureau (MGB) and other agencies or individuals under the
DENR.

Users may also include other government regulators and implementers
such as the BFAR, DPWH, NIA, PCG, LGUs, consultancy firms,
industries, government-recognized NGOs, monitoring groups such as
Multi-partite Monitoring Teams (MMTs), or other volunteer groups,
students, and researchers.

The manual is intended to be a dynamic document that will be
periodically reviewed and updated as deemed necessary.
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Benzene, Toluene, Ethylene, Xylene
Chemical Abstract Service Number
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CB
CDO
cocC
CWA
DAO
EB
ECC
FB
FD
FDF
FQC
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GES
GIS
GPS
HPLC
ICP
MDL
MPN
MSDS
NAA
NOV
0&M
PD
PNSDW
PPE
QA/QC
RA
RPD
RS
RPSD
sl

SS
B
TAL
TML
WQG
WQM

Symbols
AS

Ba
BOD

Cd
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Cease and Desist Order

Chain of Custody

Clean Water Act

Department Administrative Order
Equipment Blank

Environmental Compliance Certificate
Field Blank

Field Duplicate

Field Data Form
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Global Positioning System
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Operation and Maintenance
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Personal Protective Equipment
Quality Assurance/Quality Control
Republic Act

Relative Percent Difference
Replicate Sample

Relative Percent Standard Deviation
System International

Split Sample

Trip Blank

Tetra Alkyl Lead

Tetramethyl Lead

Water Quality Guidelines

Water Quality Monitoring

Arsenic

Boron

Barium

Biochemical Oxygen Demand
Calcium

Cadmium
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Cds -
Cl -
CN -
Cr -
Cr+6 -
Cu -
CuSO4 -
DDT -
DO -
F -
Fe -
FC -
HCI -
Hg -
MBAS -
Mn -
NaCl -
NH3 -
NH3-N
Ni -
N-NOs3
0&G

PAH

Pb -
PCB -
pH -
PO4 -
S04 -
TCE -
TDS -
TSS -
Zn -

Units

cm, cm?, cm3 -
oC -
oF -
ft, ft2, ft3 -
g -
g/L
gal -
ha -
hm?2 -
in, in2,in3 -
kg -
km, km?2 -

Cadmium sulfide

Chloride

Cyanide

Chromium

Hexavalent Chromium
Copper or Cuprum
Copper sulfate

Dichloro Difluoro Trichloroethane
Dissolved Oxygen
Fluoride

Ferrous or Iron

Fecal Coliform
Hydrochloric Acid
Mercury

Methylene Blue Alkyl Substances
Manganese

Sodium Chloride (common table salt)
Ammonia

Ammonia Nitrogen

Nickel

Nitrogen-Nitrate

Oil and Grease
Polyaromatic Hydrocarbon
Lead (Plumbum)
Polychlorinated Biphenyl
Potential of Hydrogen
Phosphate

Sulfate

Trichloroethylene

Total Dissolved Solids
Total Suspended Solids
Zinc

centimeter, square centimeter, cubic centimeter
degree Centigrade

degree Fahrenheit

foot, square foot, cubic foot
gram

gram per liter

gallon

hectare

square hectometer

inch, square inch, cubic inch
kilogram

kilometer, square kilometer
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L - liter

m, m2, m3 - meter, square meter, cubic meter
Vo) - microgram

png/L - microgram per liter
pL - microliter

pum - micrometer

mi - mile

mg - milligram

mg/L - milligram per liter
mL - milliliter

mm - millimeter

n mile - Nautical mile

0z - ounce

ppb - parts per billion
ppm - parts per million
ppt, /o0 - parts per thousand
gt - quart

t - ton

yd, yd2 - yard, square yard

Vi
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SI/Metric
1 km

1m

1cm

1 mm

1 um

Si
1 ha

Sl
1000 L
1L

1 mL

SI/Metric

1t
1 kg
1g
1 mg

1g9/L
1 mg/L
1 pg/L

CONVERSION TABLE

1000 mg

vii

LENGTH
Conversion English
1,000 m 0.62 mi
0.54 n mile
100 cm 394 in
3.28 ft
1.09 yd
100 mm 0.394 in
1000 pm 0.0394 in
39.4 mils
0.001 mm 0.0000394 in
0.0394 mil
AREA
Metric English
10,000 m2, 1 hm2 2.47 acres
1 mz2 1.196 yd2
10.764 ft2
1 cmz2 0.155 in2
VOLUME
Metric English
1ms3 35.315 ft3
0.001 m3 0.264 gal
1000 cms3 1.06 gt
1cms 0.06 in3
WEIGHT
Conversion Comparable English
Water Volume
1,000 kg 1ms3 2,205 1b
1,000 g 1L 2.205 1b
1 mL or cms3 0.035 oz
1000 ug 1puL --
CONCENTRATION
1 ppt, %00
1ppm
1ppb
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CHAPTER |
INTRODUCTION

This Manual on Ambient Water Quality Monitoring was developed to
guide users in monitoring the quality of the country’s rivers and
streams; lakes, ponds and similar water bodies; and marine waters
(coastal and offshore waters).

Water quality monitoring, as used in this manual, refers mainly to the
sampling of water and subsequent measurement of the primary and
secondary water quality parameters described in the ambient water
quality guidelines. Sampling methods for biological and aquatic biota
monitoring have been included to guide individuals or groups who may
be interested in undertaking such monitoring for specific purposes.

The manual is divided into ten chapters, as follows:
CHAPTER | - INTRODUCTION

This chapter explains the purpose, coverage and limitations of the
manual.

Chapter Il - BASICS OF WATER QUALITY MONITORING

This chapter contains basic information about water quality
monitoring. It defines water quality, explains why it is measured and
briefly discusses the different purposes of water quality monitoring. The
physical and chemical properties, sources, fate and transport into the
environment, and impacts on health and on the environment of the
significant water quality parameters are included in Annex A.

Chapter 11l -WATER QUALITY MONITORING PLAN

This chapter is a guide to designing a water quality monitoring plan. It
explains the importance of a well-prepared monitoring plan and the
components of the plan. A monitoring plan outline has been included
for reference.

Chapter IV - SAMPLING AND FIELD TEST METHODS AND TOOLS
This chapter provides an overview of alternative methods and tools that

may be used in water sampling, flow measurements and field analysis.
It describes the suitability and limitations of each method and tool.

1-1
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Chapter V — QUALITY ASSURANCE AND QUALITY CONTROL

This chapter explains the importance of quality assurance and quality
control (QA/QC) in water quality monitoring and describes the various
QA/QC indicators and their applicability. It also highlights the
importance of qualification and training of personnel involved in water
quality monitoring.

Chapter VI - AMBIENT WATER QUALITY SAMPLING

This chapter enumerates the step by step procedure in ambient water
quality sampling, from the preparatory activities, establishment of
monitoring stations, identification of suitable sampling points, actual
sampling, in-situ measurement of selected parameters, labeling of
samples for laboratory analysis, filling out of Field Data Form (FDF) and
Chain of Custody (COC) form, photo documentation and sample
preservation, storage and transport.

Chapter VIl - SAMPLE PRESERVATION, STORAGE AND TRANSPORT

This chapter explains the procedures for proper preservation, transport
and storage of water samples to be brought to the laboratory for
analysis. The QA/QC protocols that must be observed during sample
preservation, transport and storage were highlighted to ensure the
integrity of samples brought to the laboratory.

Chapter VIII - FLOW MEASUREMENT

This chapter explains the flow measurement procedures for two
common methods of measurement of river and stream flows.

CHAPTER IX - DATA STORAGE, TREATMENT AND INTERPRETATION

This chapter explains the importance of proper data management. It
provides suggestions on how to present water quality data through
tables and graphs. It also provides suggestions on how to interpret
various water quality data.

CHAPTER X - REPORT PREPARATION

This chapter discusses the contents of a water quality monitoring
report. It explains the data or information that should be included in
the report and how the information should be presented for different
reader groups.

1-2
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CHAPTER 11
BASICS OF WATER QUALITY MONITORING

2.1 Water Quality

RA 9275 or the Philippine Clean Water Act (CWA) of 2004 defines water
quality as “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.”

This definition implies that there is no singular measure of good water
quality. While it can be agreed generally that water of good quality should
be clear and free from harmful substances, presence of certain
concentrations of such substances is acceptable provided those are within
the water quality guideline values corresponding to the beneficial uses of
the water.

Clean and pure water containing almost no chemical, bacteriological and
radiological constituents is desirable for water intended for drinking and
food preparation but it is not really necessary or even advisable to have
the same water quality for other uses.

Different uses of water require different water quality. For instance,
sufficient concentration of nitrogen, phosphorous and other
micronutrients is good for irrigation water but the same concentration of
such chemicals is not good for drinking water. To put it simply, a water
body that sustains its beneficial uses has good water quality. A water
body that does not sustain its beneficial uses has poor water quality.

Measurement of water quality provides important information about the
integrity of a body of water. The most widely used method is the
measurement of its physical, chemical and bacteriological constituents.
The quality of water is measured or monitored to determine if it is meeting
the prescribed water quality for its intended uses.

Among others, water quality monitoring results are used as basis for
policy or management decisions concerning a water body and its uses.

2.2 Objectives of Ambient Water Quality Monitoring

In the Philippines, most ambient water quality monitoring activities are
undertaken for such purposes as:

2-1
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Classification of a water body. The water quality is monitored
quarterly for a period of one year. Among other factors, e.g.,
existing use and social acceptability, the result of analyses
are taken into account in deciding the appropriate
classification of a water body or section of a water body.

Trend Monitoring to check if a water body is meeting its
designated use. The water quality is monitored at regular
frequency to check if the water body is meeting the guideline
values for its classification. The results are used as basis for
decision-making, e.g., whether to institute management
interventions to improve water quality, or to reclassify a water
body, etc.

Designation of Non-Attainment Areas. A water body or portions
of a water body may be identified as NAA for parameters
whose guideline values are not being met. This is based on:
(@) ten monthly sampling in a period of one year within the
last two years, or (b) quarterly sampling within the last two
years (except for parameters requiring more frequent
sampling based on the DENR water quality guidelines).

Monitoring for ECC compliance. If required in the ECC, the
quality of a water body is monitored to ensure that a project
or undertaking within or near a water body is not affecting
the water quality.

Monitoring to identify causes and sources of water-related
problems. In cases of occurrence of water-related problems,
e.g., disease epidemic, fish Kills, red tide, etc., water quality
monitoring is undertaken to identify specific problem
pollutants and sources, and used as basis for identification of
intervention and management strategies.

Monitoring for baseline data and scientific studies. Specific
water quality parameters are analyzed for specified period of
time to serve as baseline data or for certain studies.

Monitoring for Other Purposes. Monitoring for purposes other
than those mentioned above.

2.3 Water Quality for Specific Uses

The country’s rivers, streams, lakes, groundwater, coastal and offshore
waters are classified by the EMB according to their beneficial uses. Simply
defined, beneficial uses are the ways in which water is used by humans
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and other living things?; drinking water and habitat of aquatic organisms
are two examples. The government regulates water quality by classifying
water bodies according to their beneficial uses, designating the ambient
water quality guideline values for each class of water body and by setting
limits to the concentration of pollutants in effluent or wastewater that can
be discharged into the water bodies.

The beneficial uses and guideline values for the different classes of waters
in the country are specified in the Revised Water Quality Guidelines
(revision of DAO 34, series of 1990).

Generally, waters in the higher classification level have more stringent
water quality guideline values than waters in the lower classification level.
Thus, effluent to be discharged into waters of higher classification level
usually has stricter effluent standards than effluent to be discharged into
waters of lower classification level.

2.4. Significance of Water Quality Parameters

Water quality parameters are the physical, chemical and biological
properties of water by which its quality is measured.

Physical characteristics of water include depth, flow velocity, flow rate,
temperature, color, turbidity and transparency or visibility.
Measurements of these parameters are particularly useful in analyzing if
the waters could support habitat requirements for fish and other aquatic
wildlife.

Chemical properties include nutrient composition, pH, and chemicals that
affect the chemistry of water. Water contains countless chemicals, thus
water quality studies focus only on the chemicals that are most important
considering the objectives of the study.

Changes in water’'s chemical properties can be caused both by land and
water activities, either natural or man-made. In waters affected by
agricultural runoff, chemicals of concern could include those found in
manure, fertilizers, and pesticides. In waters affected by industrial
discharges, measurements may be limited to the chemicals used or by-
products of the nearby industries.

! The CWA defines “beneficial use” as the use of the environment or any element or segment thereof
conducive to public or private welfare, safety and health; and shall include, but not be limited to the use of
water for domestic, municipal, irrigation, power generation, fisheries, livestock raising, industrial,
recreational and other purposes._
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The biological properties of an aquatic system consist of organisms and
their life functions. Organisms found in aquatic environments include
microscopic organisms like bacteria, viruses and protozoa; or creatures
such as algae, \vertebrates and invertebrates. Photosynthesis,
decomposition, respiration and metabolism of organisms in water affect
BOD, DO and nutrient levels.

More detailed discussions on the primary and secondary water quality
parameters specified in the water quality guidelines can be found in
Annex A of this manual.

2.5 Water Quality Monitoring Activities

Careful planning and coordination is critical to a successful sampling
program. Activities are planned depending on the type of assessment
required. Some activities may be extensive and involve multimedia
parameters and indicators, while others may involve only a few
parameters. Whatever the objective and methodology, ambient water
quality monitoring would always proceed according to the steps shown in
Figure 2.1.
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Step Activity Responsibility
Preparation of a monitoring - Head of
1 plan _to ensure that al! th(_a =[] monitoring
requirements for monitoring [ ]
EMB Office team
are met.
Collection of water samples
from rivers or streams; Field
2 lakes, ponds or similar ﬁ personnel/
water bodies; or marine sampling sampling team
waters (coastal and offshore)
Field tests and
measurements; e.g., pH, Aﬂ Field
3 temperature, dissolved )G— personnel/
oxygen, flow measurements; Pt testing sampling team
sample preservation
Record field observations,
on-site test results and field Field
4 activities on the field book, personnel/
field data form and COC sampling team
form
Pre-treatment, preservation, 9 Field
5 storage and transport of “ personnel/
samples to the laboratory sampling team
Packing and Transport
6 Analysis of samples in the % j') Laboratory
laboratory LOX personnel
Laboratory Testing
Encoder/head
Data processing, of monitoring
7 interpretation, analysis and ﬁ team
Storage Documentation
Head of
(@) monitoring
8 Preparation of report % team

Reporting

Figure 2.1 Steps in Water Quality Monitoring
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CHAPTER Il1I
WATER QUALITY MONITORING PLAN

3.1 Introduction

A monitoring plan is a report that describes how the water body will be
monitored and how the water quality will be measured. A well-designed
monitoring plan will help ensure that the procedures for water
sampling and other activities will conform to the objectives of
monitoring.

Plans are designed according to the objectives of monitoring and take
into account such factors as time, budget, equipment, manpower, and
implementation constraints. As water quality monitoring entails time
and resources, the activities should be properly planned to optimize the
use of resources.

This chapter guides through the preparation of a monitoring plan. A
sample is provided in Attachment 3.1 for reference.

3.2 Components of a Monitoring Plan
A monitoring plan typically includes the following components:

Background Information

Obijectives of Monitoring

Monitoring Stations

Water Quality Parameters for Measurement
Timing and Frequency of Monitoring

Water Quality Sampling and Test Methods

Quality Assurance and Quality Control Procedures
Budget for the Monitoring Activity

= A A _—_a _—_a _a _—_a 2

3.3 Background Information

The monitoring plan should contain background information on the
water body to be monitored, a brief account of past monitoring
programs, if any, or the rationale behind the monitoring activities.

The following steps may be used as guide in obtaining background
information on the water body to be monitored.
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3.3.1 Preliminary Surveys

If the water body will be monitored for the first time, it is advisable to
conduct preliminary survey of the watershed area to get the latest
picture of the existing conditions. If monitoring stations have been
established in earlier surveys, it is not necessary to include preliminary
survey in the monitoring plan unless there is intention to establish a
different monitoring station.

Preliminary survey will facilitate identification of appropriate sampling
sites and sampling methods. It will help the monitoring team gain an
understanding of the type and nature of the water body, the spatial and
temporal variability within the water body, its existing beneficial uses
and factors that can possibly affect water quality.

A preliminary assessment form for assessment of a site's suitability for
monitoring is shown in Attachment 3.2. All preliminary assessment
forms and recommendations should be kept on file.

3.3.1.1 Secondary Data Collection and Analysis

(1) Look for possible sources of useful information about the water
body to be monitored. Try to find at least one detailed map or an
aerial photograph of the area where the water body is located.
Copy it or make a simplified outline that can be filled with other
information during the field survey.

The following references are particularly useful:

U Topographic maps with municipal boundaries, provincial maps,
land use maps, aerial photos, vegetation cover maps, water
resources maps and soil maps.

Topographic maps can be obtained from NAMRIA. Other maps
may be available in the local CPDO or MPDO.

Topographic maps with scale of 1:25,000 are preferable but if
not available, 1:50,000 scale maps may be used. (In case the
latter is used, it is advisable to use a GPS to confirm
boundaries on site).

[Note: Some websites such as Google Earth, Google Map allow
free access to satellite images of a place and can be very useful
in assessing the general ecological conditions, in determining
land uses, in delineating the boundaries of water bodies and
even in identifying benchmarks.]

U Bathymetric map of lakes and marine areas
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U Reports or studies containing description of the water body

U Land use plans and zoning plans of the LGUs where the water
body is located

U Reports containing water quality information, if available

(2) Review the existing information. Collect data that are deemed

relevant, including:

U For rivers: The river system (name of main stream and
tributary streams) boundaries, drainage area and river length.
Check the topography, land use, vegetation cover, location of
major pollution sources, point of discharge or the receiving bay
or coast. If available, other information such as occurrence of
deltas, sand bars, general nature of the stretch, slope, width,
depth, discharge, water quality and other relevant information
like important flora and fauna would be useful.

U For lakes and similar water bodies: Identify the location, type of
lake or water body, surface area, depth and existing uses.
Check the topography, land use, vegetation cover, important
fauna and location of major pollution sources within the basin.

U For bays and coastal areas: Identify the administrative
boundaries of coastal areas, existing uses and conditions.

Initial analysis and familiarization

The team who will undertake monitoring must familiarize
themselves with the water body to be monitored. Familiarization
with the physical conditions of the monitoring site will make
planning and execution of surveys easier. Initial analysis and
familiarization with the secondary data available will enable
identification of information gaps that may later be filled in during
the primary data collection.

Mapping

Plot or indicate key information on a topographic map or prepare a
thematic map indicating the following:

U The river system consisting of the main river and the tributaries,
or the lake basin or the bay area

U Administrative boundary of the river system or water body
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Q
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Major point sources of pollution, e.g., factories, solid waste
dumpsites or landfill sites, drain pipes, poultry, piggery, cattle
farms.

Non-point sources of pollution, e.g., residential clusters, farm
lands, grazing areas, barren land, erosion area

Intake point of drinking water supply or irrigation water supply

Diversion dams, floodways or man-made channels

3.3.1.2 Coordination with LGUs and Concerned Agencies

Coordinate with the LGUs and other concerned agencies before the
conduct of field surveys.

i1

5

LGUs could provide valuable information on the water body to
be monitored.

Alternatively, the PENROs and/or CENROs of the DENR could
be tapped for assistance in the field surveys

3.3.1.3 Field Survey

Field surveys should be planned in advance to give time for necessary
arrangements.

G

Establish local contact. If not one member of the team is
familiar with the survey area it is necessary to establish local
contact or point person in advance. The best contact person
may be a local or a tribal leader, NGO or PO volunteer,
PENRO/CENRO or any person respected or recognized by the
local communities in the survey area.

Verify weather forecast. For safety reasons, fieldwork during
rainy periods should be avoided.

Prepare the timetable. Make a realistic estimate of the days
needed to complete the fieldwork, providing reasonable
allowance for possible delays. If it is impossible to completely
cover the entire area at one time, the activity may be phased as
necessary.

Ensure provisions for logistics.

Prepare materials and equipment. Before going on fieldwork, be
sure that the necessary materials and equipment have been
prepared. These include: maps of the project area, tracing paper
or transparencies (acetate or plastic paper used for book cover
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can be used for overlays), Manila paper, marking pen, pen,
compass, time piece, GPS and altimeter, record book, safety aid
kits, etc. Table 6.2 in Chapter 6 is a checklist that may be used
to verify if all the necessary preparatory activities, materials,
equipment and supplies for the field work are available.

The field survey aims to confirm the initial findings of the secondary
data review through any combination of the following methods: (1)
visual survey (observation), (2) participatory mapping, and (3) interview
survey. The choice of method is discretionary and can be decided upon
during the planning stage.

(1) Visual Survey

Visual survey may be done by transect walk. The transect walk will:

U Confirm the information initially plotted on the topographic
map or thematic map produced in 3.3.1.1.

U Confirm the different actual uses and conditions of the water
body and basin area

U Enable designation of monitoring stations.

The use of survey checklist can facilitate the visual survey. A sample
visual stream survey checklist is shown in Attachment 3.3. This
survey checklist may be revised as deemed necessary.

(2) Participatory mapping

Participatory mapping may be undertaken in place of transect walk or
to substantiate transect walk for purposes of confirming the actual
uses and conditions of the water body and surrounding areas. It makes
use of indigenous knowledge of local communities.

Using the thematic map produced in Sec. 3.3.1.1, a group of local
residents or indigenous cultural communities may be asked to help
confirm and identify the boundaries of different uses of water bodies,
and the biophysical conditions in the designated areas.

(3) Interview survey
Group interview is recommended because it is expected to vyield
reasonably dependable results, is easier and faster to conduct, and the

data are easier to manage and analyze.

Key informants should be chosen carefully. Key informants are persons
with special or ample knowledge of the area and local situations that
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influence the water uses, and the biophysical conditions in the study
area. Usually, key informants are: local community officials, tribal
leaders, leaders of community organizations, elders, model citizens,
teachers or community achievers. A good mix of key informants is
expected to yield reasonably accurate results.

Guide questions for purposes of confirming water usage, corresponding
boundaries of water body for different uses,
and issues related to water quality can be

found in Attachment 3.4. The guide The monitoring
program must be

adapted to its

questions may be modified, as the survey

team may deem necessary for better results. objectives and not the

other way around.

3.4 Objectives of Monitoring

A water quality monitoring program should have clear objectives. The
objectives would be the basis for deciding the parameters to measure,
the number of samples, the frequency of sampling, the type of
container, preservation method, sampling techniques and analytical
methods to be used. Some of the more common objectives of monitoring
in the Philippines are described in Section 2.2.

3.5 Monitoring Stations
3.5.1 Monitoring Stations in Rivers and Streams

In rivers, sampling stations are often identified in terms of distance or
number of kilometers the station is upstream from the river mouth.
Stationing should start from the mouth going upstream.

Listed below are some suggestions in selecting monitoring stations. It is
not imperative to consider all these suggestions for all rivers. Selection
of the monitoring station should be based on the objective of
monitoring, availability of resources, site accessibility and educated
judgment as to whether a site can represent the water quality and
biological diversity of the river or stream or segment thereof.

Refer to the illustration in Figure 3.1 (p. 3-8). The numbers in the
illustration correspond to the numbers in the suggestions below.

(1) Points immediately before the inflow of river or stream into a
marine water body

(2) Points along the main river; (a) downstream of confluence and (b)
upstream of the confluence with tributaries or drainage channels
that may greatly affect the water quality.
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Select areas with the greatest degree of cross-sectional
homogeneity. Sites immediately upstream or downstream from the
confluence of two streams or rivers should generally be avoided
because the flow from two tributaries may not immediately mix
and can produce backflow that can upset the depositional flow
patterns.

Points in the tributaries or drainage channel immediately before
the confluence with the main or a major river

At areas of public use for water contact recreation (e.g. swimming
areas)

Points along the river where there is a marked transition in
topography such as where a waterfall occurs; (a) upstream of the
waterfall, and (b) downstream at a point where mixing has already
occurred

Points immediately before the inflow of the river or stream into a
lake, marsh or reservoir

At habitat areas of sensitive species (e.g. spawning areas important
to fresh water fishes)

Variability of flow patterns caused by artificial physical structures
such as dams, weirs, and wing walls must be considered in
sampling site selection. These structures may influence the
representative quality of the water. Samples should be taken (a)
upstream of the structure and (b) downstream of the structure.

Tributaries should be sampled as near the mouth of the tributary
as possible. Care should be exercised to avoid collecting water
samples from stratified locations, which are due to differences in
density resulting from temperature, dissolved solids, or turbidity.

(10) Where there are suspected point (e.g. wastewater treatment plants)

and non-point (e.g. feedlots) pollution sources; (a) upstream of the
discharge point and (b) downstream of the discharge point.

(11) Generally for small streams less than 20 feet wide, a sampling site

should be selected where the water is well mixed. In such cases, a
single grab sample taken at mid-depth at the center of the channel
is adequate to represent the entire cross-section.

(12) When several locations along a stream reach are to be sampled,

they should be strategically located:

0 At intervals based on time-of-water-travel, not distance;
o0 At the same locations if possible, when the data to be collected
will be compared to a previous study;
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0 Whenever a marked physical change occurs in the stream
channel;

o To isolate major discharges, as well as major tributaries

(13) There should be at least three sampling sites for each classified
section of the river but more monitoring stations may be
established as necessary. If a very long stretch of the river has only
one classification, at least three monitoring sites should be
established; one each at the downstream, midstream and
upstream sections or one monitoring station for every 5 kilometers
may be designated. Samples may be taken at any accessible point
representing each river section.

° Public bathing
' area
O

Ty Il ,r'J

A /
O
on

Mangrove Forest

Figure 3.1 Theoretical Sampling Stations in a River

3-8



Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring

If monitoring stations have already been established by earlier studies or
assessment activities, the same stations may be used for future studies if
they could meet the objectives of monitoring.

After selecting the monitoring site, indicate its description. General
description should include name of water body, location (sitio,
barangay, municipality, province), and geographical coordinates (if GPS
is used). Specific description (optional) describes how far the location is
from the nearest bridge, tributary stream, or landmark. The description
may include how far the sampling point is from the shore or bank.

Draw site sketches which show roads, buildings, trees and other
landmarks not shown on topographic quadrangles. This will facilitate
locating the site in future monitoring activities. Alternatively, take
photographs of the selected sampling site, if possible, where there are
naturally occurring landmark. The photograph of the exact monitoring
location can be superimposed on the topographic or thematic map of
the river or stream. Suggested method of photo documentation is
discussed in detail in Section 6.6.

The identified monitoring stations should be indicated in a scaled map
as a dot (e), a circle (0), or an (x) and assigned an identification
number. This will enable field personnel to easily find the stations and
also allow the data to be digitized into a computer database. Refer to
Figure 3.2 for an example of selected monitoring stations identified on a
scaled map and to Figure 3.3 for the thematic or schematic map of the
same monitoring stations.

3.5.2 Sampling Point and Depth in Rivers and Streams

In shallow rivers and streams (<2.5meters) one grab sample collected
from the center of the stream can be considered representative of the
river or stream water quality.

In deeper waters (>2.5 meters) depth integrated sample can better
represent the river or stream water quality.

If it is judged that saline or thermal stratification occurs, a minimum of
two samples should be collected, one from the surface and another
approximately 0.5 m from the bottom. Water samples may also be
collected from the top, middle and bottom of the water column.

Where the river is wide and it is judged that there is a big difference in
water quality between the left and right banks, samples can also be
taken from the left and right banks, at a point representative of the
water quality of the river.
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Refrain from taking samples at or near man-made structures (e.g.,
dams, weirs) as the samples may not provide representative data
because of unnatural flow patterns, unless necessary for specific
studies.

Liang / Antamok Rivers Ambalanga River

Sta. 201 — 50 meters upstream from BC-BAGO spillway | Sta. 207 —-50 meters upstream from Pink Tunnel

Sta. 202 — BC BAGO spillway Sta. 208 — Pink Tunnel

Sta. 203 - Filter drain Sta. 209 — 50 meters downstream from Pink Tunnel
Sta. 204 — 50 meters downstream from Filter drain Sta. 210 — Effluent from BC-BAGO Diversion Tunnel
Sta. 205 — Colbath tunnel Sta. 211 — 50 meters downstream from Sta. 212

Sta. 206 — 50 meters downstream from Colbath tunnel Sta. 212 — Acupan drain tunnel

Sta. 213 — Camp 6 creek

Sta. 214 — Surong Creek
Sta. 215 — Downstream of P-11 Dam

Sta. 216 — Effluent from L-2300

Sta. 217 — Effluent from L-1300

Sta. 218 — Mambolo Bridge, Ambalanga River

Source: Mines and Geosciences Bureau (MGB)

Figure 3.2 Selected Monitoring Stations Indicated on a Scaled Map
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(not to scale)

NORTH .

ACUPAN

ANTAMOK

EL T20 TAILINGS DAM

ISMI 4y

Figure 3.3 Schematic Sketch of the Selected Monitoring Stations

3.5.3 Monitoring Stations in Lakes, Ponds and Similar Water
Bodies

The number of monitoring stations on a lake, pond, or impoundment
will vary according to the objective of the monitoring and on the size
and shape of the reservoir.

As a general rule, samples should be taken from each section of a lake
which can be regarded as homogeneous water mass. Three (3) monitoring
stations should be established per lake classification.
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In ponds and small impoundments (less than 4m deep) a single vertical
composite at the deepest point is usually sufficient to represent the
water quality. For lakes with a surface area of less than 30 square
kilometers and which have more or less circular or regular
configuration three sampling stations to be located at the center would
be sufficient. Larger lakes may require more monitoring stations. Each
classified section of the lake should have at least three (3) monitoring
stations.

For example, five sampling stations were set up by the LLDA within the
main lake area of Laguna Lake. The lake has three (3) bays, (West Bay,
Central Bay and East Bay) that converge towards the South. Each of
the bays and the converging point has a sampling station plus one
station was set up near the inflow point from Pasig-Marikina River. In
addition, monitoring stations were established at strategic locations
along the Pasig- Marikina River which have great influence on water
quality and inflows into the lake.

A preliminary survey of the major points of possible discharge of
pollutants into the lake and other major natural and anthropogenic
factors that might influence lake water quality may be good enough for
initial identification of monitoring stations. Study of the collected
information should give indications as to the most suitable areas for
sampling for specific purposes and checks on one or two points in these
areas should demonstrate their value. In selecting stations it should be
borne in mind that the time taken and the labor involved in sampling at
a lake station is greater than the sampling of a river.

Figure 3.4 is an illustration of theoretical monitoring stations in lakes
based on the discussions above.
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=~ 3 monitoring sites per
classification

(&) Sampling location in small lakes (b) Sampling location in large lakes

+ PROPOSED SAMPLING SITE

(c) Point source impact
Figure 3.4 Theoretical Example of Monitoring Stations in Lakes

3.5.4 Sampling Point and Depth In Lakes, Ponds and Similar Water
Bodies

In ponds, small impoundments and small lakes where the depth is less
than 4m, a single vertical composite at the deepest point where oxygen
deficit is likely to be greatest should be sufficient, unless the salinity
profile indicates the presence of a halocine (salinity stratification). In
such case, samples should be collected from each stratum.

For depths between 4m and 8m, collect one sample from the surface
(between 0.1m to 0.5 m) and one sample approximately 0.5m from the
bottom. For much deeper lakes, water samples can be collected at
increments of three (3) meters using a Van Dorn (or similar type)
horizontal sampler.
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3.5.5 Monitoring Stations in Coastal and Offshore Waters

The monitoring sites at beaches should be representative of the
complete bathing beach area. For beaches less than one kilometer in
length, three monitoring sites per beach may be sufficient. For beaches
that are more than one (1) km long more sampling sites may be needed.
They would normally be spaced 300 meters apart and fixed
permanently for the season.

For regular monitoring, sampling should be done during normal tide
conditions so that the sampling site can be more or less fixed. Sampling
should be undertaken at the same period of day.

If there are fresh water inflow sources to the coastal areas, monitoring
stations should also be established near the outlet of such sources.

Offshore monitoring stations would normally be established by dead-
reckoning (DR) method verified by GPS or by using magnetic compass
and radar fixes. Stations should be established such that the different
bathymetric profiles are well-represented, i.e., along 5m, 10m, 20m and
30m depths and considering possible sources of pollution, e.g.,
industries and sewage outfalls.

3.5.6 Sampling Point and Depth in Coastal and Offshore Waters

For regular beach monitoring, samples are usually taken within
locations representative of the common bathing areas. Surface grab
sampling is appropriate in areas where the depth is less than 4m.
Samples for fecal coliform bacteria may be collected just below the
surface (0.1-m).

In offshore areas with depth of between 4m to 10m, one sample can be
taken at the surface (0.10m-0.50m), one (1) at the middle layer and one
at near-bottom depth (0.5-1 m above the seabed). In much deeper
areas, samples can be collected at depth increments of 5m using a
Kemmerer or Van Dorn sampler.

Figure 3.5 is an example of monitoring stations established for coastal
and offshore monitoring. This is a map of the monitoring stations of the
Manila Bay Monitoring Program (1986) of the former National Pollution
Control Commission (now Environmental Management Bureau). The
monitoring stations consisted of 15 sites for bacteriological sampling
and beach surveillance and 18 off-shore monitoring stations. Note that
in addition to the monitoring stations in the beach areas,
bacteriological stations were also established near the river outlets of
Pasig, Parafiaque and Imus Rivers.
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Source: NPCC/Environmental Management Bureau

Figure 3.5 Coastal and Offshore Monitoring Stations of the
Manila Bay Monitoring Program, 1986.
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3.6 Water Quality Parameters for Measurement

The parameters to be monitored should be specified. Choose the
parameters according to the objective of monitoring. For purposes of
classification for instance, the classification guidelines recommend
minimum test parameters for rivers, lakes and coastal and offshore
waters considering the beneficial uses.

The objectives of the monitoring program, the available resources and
the budget limitations primarily dictate the parameters that will be
monitored. The sampling plan should describe these parameters and
the reasons for their selection.

It is not practical to measure all water quality parameters in any one
monitoring program. The best approach is to develop a list of
parameters that meet the project goals and budget limitations. This
may not be easy if there is no existing information on the water body
and the types of water quality problems it may have. This is why it is
useful to conduct preliminary survey of local water quality problems
and possible pollution sources.

For instance, where there is occurrence of algal bloom or fish Kills, it is
necessary to analyze DO, temperature, nitrates and phosphates. When
assessing the impacts of a sewage treatment facility the parameters
may include coliform bacteria, ammonia, BOD and heavy metals. If
sampling near an oil refinery analysis should include petroleum oil
byproducts and metals.

3.7 Timing and Frequency of Monitoring

The plan should describe the intended timing and frequency of
monitoring. The frequency of monitoring would depend on the
monitoring objective. The timing should consider the effect of temporal
variations on water quality.

The sampling plan should describe how often sample will be taken and
at what times of the year as water quality changes with the seasons.

Except as needed for special studies, it is not advisable to take samples
when it is raining, within 24 hours after a heavy downpour or when the
water level is at high stage. In these conditions, the water sample will
not be representative.

The recommended parameters, frequency and duration of sampling
according to the objective of monitoring are shown in Table 3.1.
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Table 3.1 Recommended Parameters, Frequency and Duration of

Sampling
L . Minimum
Obje(.:t'v? of Parameters Samp'"!g _Frequency Duration of
Monitoring (Mininum) L
Monitoring
e . Primary 1 year
Classification parameters Quarterly?
Primary 10 monthly sampling in 3 consecutive
Reclassification? a period of one year years -
Secondarys3 3 consecutive
Quarterly 4
years
Trend monitoring | Primary 10 monthly sampling in 3 consecutive
a period of one year yearss
Secondary Quarterly (every 3 mos.) 3 consecutive
years
Designation of All relevant (a) ten monthly sampling | 1 year for
Non-Attainment | parameters in a period of one year monthly
Areas (NAA) within the last two years, | monitoring;
or (b) quarterly sampling 2 years for
within the last two years | quarterly
(except for parameters monitoring
requiring more frequent
sampling based on the
DENR water quality
guidelines)®
Monitoring for Selected/ As prescribed in the As prescribed
ECC compliance | specific to EMOoP or in the ECC in the EMoP
project or site or in the ECC
condition;
parameters
prescribed in the
EMoP or ECC
Monitoring to Selected / High, will depend on very short
identify causes specific to impact area and (days-weeks)
and sources of situation parameter
water-related
problems
Monitoring for Primary Once a month for 12 1 year
baseline data months
and scientific Secondary 7 Once a month for 12 1 year
studies months
Other purposes Selected based As necessary depending < 1 year
on objective on objective

! Minimum of three (3) sampling sites per water body classification.

2 It is not necessary to undertake separate monitoring if trend monitoring is being conducted. Data from
trend monitoring may be used.

® Important secondary parameters specific to the water body as identified by the EMB-RO or the agency
conducting the monitoring

* Data from trend monitoring may be used.

®> Monitoring may be continued afterward or may be resumed later as necessary.

® Data from trend monitoring may be used

" Selected parameters specific to the water body as identified by the EMB-RO or monitoring agency
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3.8 Water Quality Sampling and Test Methods

Typically, more than one sampling strategy or approach is necessary
when several types of contaminant are being monitored, and most
sampling plans employ a combination of sampling strategies. Some
sampling techniques, methods and procedures are described in
Chapter IV.

The intended method of analysis should be indicated in the plan,
including the methods for measurement of depth, width, water
discharge and water levels, and should always be related to the
objectives of monitoring.

Selection of test method should be coordinated with the laboratory as it
will depend primarily on available equipment, reagents and apparatus.
On the other hand, sampling procedures, containers and preservation
techniques should conform to the selected laboratory method. Provided
the selected method is recognized by the EMB, it would be acceptable.

For consistency and comparability of results, it is advisable to use the
same procedure throughout the study or monitoring period. If it
becomes necessary to change the method, the reason should be briefly
explained in the report.

3.9 Coordination with the Laboratory

Close coordination with the laboratory is extremely important.
Coordination with the laboratory should be undertaken during the
preparation of the monitoring plan and before leaving for sampling.

A The laboratory should be informed of the parameters proposed
for analysis and the number of samples to be collected so that
the laboratory could prepare appropriate containers, reagents,
equipment and apparatus to be used in sampling.

A The laboratory should be informed if there is intention to conduct
on-site measurements or field testing so that the necessities can
be prepared.

A The laboratory should be informed of the estimated time the
samples will reach the laboratory.

3.10 Quality Assurance and Quality Control

The QA/QC procedures that will be observed during sampling,
transport, handling, preservation and laboratory analysis should be
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specified in the plan. The recommended QA/QC procedures are
discussed in detail in Chapter V.

3.11 Budget for the Monitoring Activity

It is essential to consider how much will be spent during the course of
the monitoring activities. Such allocation should include the cost for
equipment (rental, maintenance or purchase), field materials and
supplies (i.e. logbooks, personal protective equipment, etc.),
transportation and/or fuel allowance, sampling and on-site testing,
laboratory supplies and other incidental costs.
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CHAPTER IV
SAMPLING AND FIELD TEST METHODS AND TOOLS

4.1 Introduction

This Chapter provides an overview of the different methods and tools
available for field sampling and field tests. Each method has
advantages and disadvantages. It is important to understand the
limitations of each method to help the planner make the right judgment
in selecting the method that meets the objectives of the water quality
monitoring.

4.2 Types of Sample

There are two types of water sample: grab sample and composite
sample.

4.2.1 Grab Sample

A grab sample is a single water sample collected at one time from a
single pointl. A grab sample represents only the composition of the
water at the time and place the sample was collected.

Grab sample can be discrete or depth-integrated. A discrete grab
sample is taken at specified sampling station, depth and time while a
depth-integrated grab sample is collected over a pre-determined part of
the entire depth of the water column at specified sampling station and
time.

Depth-integrated samples may be obtained either by continuously
sampling the total column of water from the surface to just above the
sediment, or by discontinuously taking grab samples from
representative depths and then mixing them together. The latter is
particularly appropriate for deep waters.

However, in order to choose representative depths and to achieve
meaningful integration, knowledge of thermal stratification of the water
body is necessary.

Grab sampling is suitable when:

¥ analyzing situations at specific sites (e.g. maximum density of
coliform bacteria at a bathing beach).

! Philippine National Standards for Drinking Water 2007, DOH-AO No. 2007-0012. The 2007
PNSDW is available in the DOH website: www.doh.gov.ph
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Ya

Ya
£

Ya

analyzing for unstable parameters that have to be measured right
away or on site, e.g., Dissolved Oxygen (DO), temperature, pH,
Total Dissolved Solids (TDS), salinity, etc.

a snapshot of water quality at a particular instant is desired

the characteristics of the waters are known to be relatively
constant over time

collecting samples to be analyzed for parameters that could be
adversely affected by compositing process.

4.2.2 Composite Sample

The Philippine National Standards for Drinking Water (PNSDW) of 2007
defines composite sample as a series of individual grab samples taken
at different times from the same sampling point and mixed together. A
composite sample may also be a number of grab samples of equal or
weighted volumes mixed in one container.

There are different types of composite sample.

(1) Fixed Volume Composite Sample. In a fixed volume composite,

both the time interval and the size of sample remain constant.
This is used when the flow rate of the water does not vary more
than 15% of the average flow.

(2) Time Composite Sample. This is collected by mixing samples of

equal volume collected at regular time interval.

(3) Flow-Proportioned Composite Sample. The volume of sample

collected is a proportion of the flow volume. A flow-proportioned
sample can be collected by keeping the time interval constant
and varying the sample volume with the changing water flow.

(4) Depth-Integrated Composite Sample. This is collected in pre-

determined depths of the water column in equal sample volumes
and mixed in one container.

Composite samples are preferred when:

Ya

Ya

assessing the total concentration of a substance or pollutant in
water (e.g. total phosphorus potentially available for
phytoplankton growth) or the population of an organism (e.g. the
size of a bacterial population).

the variables to be assessed are unevenly distributed.
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4.3 Sampling Methods
4.3.1 Manual Grab Sampling

Manual sampling is a technique used for collecting grab samples for
immediate on-site field analysis. Manual sampling is preferred over the
use of automatic equipment over extended periods of time, especially
when it is necessary to observe and/or note unusual conditions.

The more commonly used grab sampling methods are described below.
4.3.1.1 Direct Sampling with the Sample Container

Sampling may be done using the sample container which may be a
wide-mouthed glass, plastic container, BOD bottle or vial with cover.
This sampling method is appropriate when:

¥ sampling wadable waters

¥, the water sample will be collected only from the surface

¥, the sample to be brought to the laboratory does not require
filtration

The condition of the water body should be checked first before choosing
this method. As a rule of thumb,

& Water is wadable when the water level is below the knee or just

slightly above the knee. Furthermore, the water should not show signs
of significant pollution from sewage or industrial discharges.

The sampling procedures are as follows. (Please take note of the
recommended QA/QC procedures in Chapter 5 and safety measures in
Section 6.2.3 during the sampling.)

(1) Put on protective gloves and wading boots.

(2) Wade into the water to the center of the river channel where the
water is deepest and current has the greatest velocity. Face
upstream and wait until the plume of sediment has been carried
away or has settled. See Fig. 4.3.1 (a).

(3) Rinse the container at least three times with the river water,
throwing the used water downstream of the sampling location.

(4) Lower the sample container into the water face down. Hold it with
one hand on each side to a depth at least 4 inches below the
surface or halfway to the bottom of the stream. See Fig. 4.3.1 (b).
Do not touch the inner part of the container. If the stream is very
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shallow, lower to a depth just above the stream bed but do not
touch or disturb the stream bed with the container.

(5) Slowly lift the container towards the flow. Fill it to about 4/5 full.
Enough space should be left to allow for addition of preservative, if
necessary, and to allow for mixing the sample.

(6) Cap or cover the container and bring the sample to the working
area for the succeeding steps.

Source: Adapted from Water Quality and Sampling Procedures, State of Washington

Fig. 4.3.1 (a) Proper Position in Taking Water Sample
in Wadable Waters
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bottom
| 4

Flow —

Flow ——»

(a) Dip the beaker into the river face  (b) Slowly lift the beaker towards the
down about 4 inches below the flow
surface or halfway to the bottom
of the stream

Flow s—p

S Flow =———pp K

(c) Fill the beaker up to about 4/5 full (d) Water sample ready for analysis

Source: Adapted from Water Quality and Sampling Procedures, State of Washington

Fig. 4.3.1 (b) The Procedure for Collecting Samples
in Wadable Waters

The above sampling procedure does not apply to DO, BOD and
bacteriological analysis. The recommended sampling procedures for
these parameters are discussed in Section 6.5.2, Section 6.5.4, and
Section 6.5.5, respectively.

The recommended samplers for deep waters are described below.
4.3.1.2 Sampling with DO Sampler

A typical DO sampler is shown in Fig. 4.3.2(a). It is a 30cm long metal
tube of about 10 cm diameter with a threaded removable cap at one
end and sealed at the other. It has a bracket where a 300-ml BOD
bottle is placed with the top of the bottle 2 - 3 cm below the top of the
sampler. The sampler cap has a tube extending from its underside
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down into the BOD bottle when the cap is in place. The upper end of
this tube is open and flush with the outside face of the sampler top. A
second tube in the sampler cap is flush with the inside face and
extends upwards for about 8 - 10 cm. This second tube is sometimes
incorporated into the frame to which the lowering rope is fastened.

< Rope s
Fill pipe opening
-r//
Fill pipe ] {

Cross saction

Extending wube
\‘*

Sampler cap
T

Body
{nickel plated)
- —e >

BOD botile

Fig. 4.3.2(a) A DO Sampler

The sampler should be lowered quickly to the desired sampling depth
to obtain representative sample. If a sample needs to be taken from
deeper areas, inflow can be prevented by putting a cork or similar
device, which can be removed when the desired depth is reached. When
the sampler is pulled up, the cap is removed and a ground-glass
stopper is placed in the neck of the BOD bottle before it is taken out of
the sampler.

Another type of DO sampler is shown in Fig. 4.3.2(b). This sampler can
be improvised and is used as follows:

(1) Remove the stopper from the gray sampler lid. Lift the wire lid
retainer up and away from sampler. Remove the lid with inlet tube
attached and slide it up the rope bridle.

(2) Remove the cap of the DO bottle and insert into the inner chamber
of the sampler. Place the thermometer in the outer chamber
positioning the scale such that it can be read clearly.
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3

4)

)

(6)

(1)

(8)

)

(10)

Replace the lid of the sampler and insert the inlet tube into the
BOD bottle. Snap the wire retainer into the grooves on the lid.
Press the plastic stopper into the center inlet hole.

Attach weights to the large snap ring at the bottom of the sampler.
Clip the nylon line to the loop at the top of the rope bridle with a
snap clamp. The sampler is now ready for use.

To take sample from a bridge, lower the sampler down at the
center of the river, stopping just when the brass fastener (between
the sampler bridle and the calibrated line) is at the water surface.
This allows for collecting water samples 1 meter below the water
surface.

Remove the stopper by quickly pulling the line. Allow water to
overflow and flush. The water sampler is filled when bubbles will
no longer appear. It will take about one minute.

Retrieve the sampler and read the temperature through the clear
sampler body. Record the water temperature on the data sheet.

Place the sampler on a flat surface. Release the wire lid retainer
and remove the plastic lid with the inlet tube attached, sliding it
up the rope bridle.

Remove the BOD bottle from the inner chamber and carefully set
aside for the DO test. Remove the thermometer and place in a
location that does not receive direct sunlight, to take the air
temperature.

The water from the outer sampler chamber may be collected into a
sample bottle and used for analysis of parameters other than DO
and bacteria.
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o

<4— Rope

Top Bridle
Stopper

__ Wire Lid Retainer
Sampler Lid

BOD Bottle
— Inlet Tube

Thermometer

\ /I (Optional)
e

E Snap Clamp

Homemade
weight

Fig. 4.3.2 (b) Another Type of DO Sampler
4.3.1.3 Sampling with Intermediate Container

It is advisable to use an intermediate container (e.g., bucket, beaker,
wide-mouthed bottle) to collect a grab sample if any one of the following
conditions exists:

¥, if the water is too deep for wading

¥, if the water is significantly polluted and direct contact is not
advisable

¥, if the laboratory provides pre-preserved sample containers

Intermediate devices also prevent unnecessary contamination of the
outer surface of the sample bottle, which would otherwise result from
direct immersion in the source.

The more common intermediate sampling devices are described below.
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(1) Dip/Pond Sampler

With an intermediate device such as the dip/pond sampler, (Fig. 4.3.3)
samples can be obtained at distances as far as 3 m (10 ft) from the edge
of the source, preventing the sampler from having to contact the source
physically.

The intermediate container may be an unpreserved sample container,
beaker, bucket, pond sampler or dipper. The construction of this
container and any additional equipment required to access the sample
location (e.g., extension arms, poles) must be appropriate for the
parameter to be analyzed. The decontamination of this equipment must
also be appropriate for the parameter to be analyzed and for the make
of the equipment. Dippers and pond samplers can be either reused or
discarded.

The pond sampler consists of an adjustable clamp attached to the end
of a two- or three-piece telescoping aluminum or fiberglass pole that
serves as the handle. The clamp is used to secure the container.

~—Varigrip ¢lamp

’’’’’

Bolt hole

€ Beaker, polyproy
ylena, 250 nl
(1qt)

e

7 /ﬁ
\— Pole, telescoping, aluminue, hesvy

duty, 250-450 cn (96-180")

Fig. 4.3.3 A Pond Sampler
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The procedures for taking grab samples using a dipper or pond sampler
are as follows:

(a)Locate the center of the stream.
(b)Attach the extension arm to the sampler so that the length would
be sufficient to reach the sampling site.

(c)Dip the container face down into the water about 4 inches below
the surface or halfway to the bottom of the stream.

(d)Slowly lift the container towards the flow and fill it up to about
4/5 full.

(e) Slowly pull the container toward the bank, taking care not to spill
the contents.

(f) Transfer the water sample to the pre-preserved sample container
then cover. The sample is ready for the succeeding steps.

(2) Kemmerer Sampler

Many of these samplers are constructed of plastic and rubber that
preclude their use for all volatile and extractable organic sampling.
Some newer devices are constructed of stainless steel or are all Teflon
or Teflon-coated, making them acceptable for all water quality
parameters without restriction. Horizontal type collection devices are
capable of collecting water at discrete depths.

The vertical Kemmerer (Fig. 4.3.4) designs can collect samples from an
integrated depth. In the open position, water flows easily through the
device. Once the device is lowered to the desired depth, a messenger is
dropped down the sample line, tripping the release mechanism and
closing the container. In the closed position, the bottle is sealed at the
top and bottom, isolating the sample during retrieval.

Follow the procedures below if Kemmerer sampling is selected.

(a) If the water is too deep for wading, check if it is deep enough for a
Kemmerer bottle. Lower the Kemmerer into the stream, if it did
not touch the bottom when the top is submerged, the Kemmerer
can be used.

(b) Lock the Kemmerer sampler open and, while holding the
messenger in one hand, lower the sampler from the top of the
bridge until the sampler is totally submerged, the top part
approximately 4 inches below the water surface.

(c) Release the messenger, sending down the line to close the
Kemmerer sampler.
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(d) Pull the sampler back up.

(e) Transfer the water sample to a beaker and then to the pre-
preserved sampler container. Cover. The sample is now ready for
the succeeding steps.

Messenger

Cable

Trip Head

Upper Slopper

Chain

Center Rod

S S S P ————
T e ———

— Lower S1opper

Botllom ———

Drain d

Fig. 4.3.4 A Kemmerer Sampler

(3) Van Dorn sampler

The Van Dorn Sampler (Fig. 4.3.5) is suitable if collecting discrete
samples at depths 2.0 m or greater The vertical configuration of the
sampler is made of acrylic plastic material so that it can be used for
sample removal.

A horizontal configuration of the Van Dorn Bottle, as shown in Figure

4.3.6, should be used when samples are to be taken from the bottom,
at the sediment-water interface or when samples are required from a
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narrow band of the depth profile. Sampler volume ranges from 2.0 to
16.0 liters.

The procedure for using the Van Dorn is similar to that of the
Kemmerer sampler.

ROPE

MESSENGER

MESSENGER

END SEAL—_| @
N=—H

™ TRIP MECHANISM

iND SEAL
END SEAL

BODY
(PVC OR ACRYLIC)

LJ——TRIP MECHANISM

~J - 0
END SEAL 5\_1
DRAIN VALVE

DRAIN VALVE

Fig. 4.3.5 A Vertical Van Dorn Fig. 4.3.6 A Horizontal
Sampler Configuration of the Van Dorn
Sampler

If a Kemmerer, Van Dorn, etc., sampler is used, slightly shake the
sampler before pouring out the sample to make sure that suspended
solids are kept in suspension and mixes with the water when transferred

(4) Sampling Iron

The sampling iron or multipurpose sampler (Fig. 4.3.7) is suitable for
taking samples in flowing streams or rivers. It is a weighted platform
attached to a rudder and equipped with clamps for holding sample
bottle. The rudder allows it to maintain position in the flowing water.
The platform has rings at the top and bottom where ropes are attached.
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One end of the rope is attached at the top ring. A friction release device
connected between the rope and the bottom ring holds the bottle in an
inverted position when lowered down the river.

If sampling near the surface, the sampler is simply immersed in the
water until filled then pulled back up. In deeper areas, the sampler is
lowered in an inverted position and then restored to the upright
position when the required depth is reached.

The advantage of the sampling iron is that the sample container can be
used directly to collect the sample and does not have to be transferred
to another container for shipment in the laboratory. However, samples
taken with this sampler cannot be used for dissolved oxygen
determination.

Ring for rope
Rudder attachment
\ e
X . Clarp o
botlle

=
(Ol
Weighted

Ring for repe platiorm

aftachmeni

Fig. 4.3.7 A Sampling Iron

(5) Weighted Bottle

The weighted bottle (Fig. 4.3.8) can be used to obtain representative
samples from a specific depth. The sampler consists of a glass bottle, a
weighted sinker, a bottle stopper, and a line that is used to lower and
raise the sampler during sampling. This sampler is more desirable than
the Van Dorn in some sampling situations because of its glass
construction.
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Once the sampler is lowered to the desired sampling depth, the stopper
is opened, and the bottle is filled and retrieved to the surface. The
weighted bottle closes once the sample is collected.

Washer Eyelel

Pin

Nu!

Li\‘ /.J
. ol 1)

1000-mi (1-qt) Weighted
Bottle Catcher

Figure 4.3.8 A Weighted Bottle

4.3.1.4 Sampling with Depth Grab Samplers

Mid-depth samples or samples taken at a specific depth can
approximate the conditions throughout the entire water column. Mid-
depth samples can be taken using the Kemmerer or Van Dorn
samplers. Certain construction material may preclude their use for
certain parameters. If volatile or extractable organics are to be
collected, all related components (stoppers, etc.) must be constructed of
inert material.

4-14



Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring

4.3.2 Automatic Sampling

An automatic water sampler can automatically sample water at fixed
intervals. Its advantage is that it can keep water sample in store for a
considerably long time for further analysis. Its drawbacks include the
cost and the requirements for maintenance.

An automatic water sampler must be installed at a point in a river,
stream or creek which has a potential source of pollution source and
thus requires monitoring of the water quality to verify if the source is
polluting the water.

4.4 Flow Measurement Methods

Stream flow or discharge is the volume of water that moves over a
designated point over a fixed period of time. It is often expressed as
cubic meter per second (ms3/s).

The flow of a stream is directly related to the amount of water moving
off the watershed into the stream channel.

Stream flow measurement is required in stream quality monitoring for
the computation of mass flow or mass balance of the different water
quality parameters.

The most common methods of measuring stream flow are briefly
discussed below. The use of each method is dependent on the type of
field information that can be gathered using available equipment.

4.4.1 Velocity-Area Method

This method involves the measurement of the area of the cross section
of a river and the mean velocity of water flowing through it, discharge is
the product of the two measurements. The area of the cross section is
determined by means of soundings at a number of verticals on a cross
section and measurement of distance of these verticals from a reference
point on the bank. Velocity is determined using a current meter, shown
in Fig. 4.4.1.

If the stream current velocity is high, the meter will not hang vertically
below the point of suspension but will be carried downstream by the
current. This will result to longer line paid out than the true vertical
depth and the meter is higher than indicated. If the angle between the
line and the vertical is about 129, the error will be about 2%. Wherever
possible, bridges are used as the measuring station.

4-15



Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring
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L TORPEDO SHAPED
LEAD WEIGHT

Fig. 4.4.1 A Current Meter
4.4.2 Float Method

One simple method of estimating flow in a specific area or reach of a
stream is the float method. It uses a float (any object that floats, e.g.,
guava, santol, orange, ping-pong ball, pine cone, etc.) to measure
stream velocity. Flow is calculated by the 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

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 that 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. (0.85 is commonly used if there is uncertainty
in the uniformity of stream bottom surface)

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

The procedures for flow measurement using the above methods are discussed
in more detail in Chapter VIII.

4-16



Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring

4.5 Analytical Methods
4.5.1 Field Test Kits

Field Test kits (Fig. 4.5.1) are easy to use
and require very little training or
equipment. The methods may vary but
most require adding tablets or pre-
measured chemical to a 5- to 10-milliliter
water sample. The chemical reacts with
the water sample, causing it to change
color after a short while. The
concentration of the chemical being
measured is shown by the intensity of the
color.

Fig. 4.5.1 A Field Test Kit

Field test kits are useful for educational

monitoring and as a quick way to identify gross water quality problems
but are not appropriate for studies designed to measure changes in
water quality or to check if a water body is meeting water quality
guidelines because they are not precise and accurate.

For example, a DO test kit can tell if the DO is below 8 mg/l, but
cannot tell if it is 5, 6, or 7 mg/l. It is also difficult to get repeatable
results as different people will see different colors depending on their
eyesight and the amount of light.

4.5.2 Meters and Probes

Meters and probes, also called “water quality checker” (Fig. 4.5.2) are
portable battery-powered instruments with a probe that can be dropped
into a stream to get a digital water quality reading. These instruments
are relatively easy to use, and are moderately expensive. Once
purchased they can be used over and over, and in the long run are
cheaper than test Kkits if measuring a lot of samples. These types of
instruments are available for a few water quality parameters, including
dissolved oxygen, pH, temperature, salinity and conductivity.

These instruments are accurate if they are calibrated frequently in the
laboratory. Calibration is done by checking the meter against a sample
with a known concentration of the parameter to be analyzed (this kind
of sample is known as a standard solution). If the instrument reading
is in error, the instrument is adjusted to match the correct value.
Calibration should be done using a range of standard solution
concentrations, to ensure that the instrument reads both low and high
concentrations correctly.
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Fig. 4.5.2 Meters and probes

A big advantage of meters and probes is that they can be used directly
in the water body, thus avoiding errors that occur when samples are
handled. For instance, when collecting DO sample, care must be taken
not to trap extra air bubbles in the sample bottle. The main drawback
is that good field instruments are not available for most chemical
parameters, including coliform bacteria, nitrates, phosphates, metals,
pesticides, herbicides, solvents, and petroleum by- products. In
scientific studies these must be measured in the laboratory.

4.5.3 Laboratory Methods

There are many laboratory methods, but the one thing they all have in
common is the requirement for specialized training and equipment.
Laboratory analysis is needed when the water quality parameters being
studied cannot be measured with field instruments, and when high
level of accuracy is required.

A few methods such as titration for dissolved oxygen can be done in a
simple laboratory. However, measurement of metals and toxic
chemicals require special procedures (e.g., AAS, GC, ICP, HPLC), which
are expensive and available only in specialized private, government, and
university laboratories.

For the field personnel, the important thing to know about these
methods is how the sample should be handled. Laboratory methods all
have very specific ways in which the sample must be treated. Many
require that the sample be put on ice and analyzed within a few hours.
Some require that a chemical fixative be added to the sample
immediately after it is collected. Others need special sampling bottles
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made from a specific type of material. In all cases it is important to
avoid contamination. Laboratories usually supply clean sample bottles,
and will tell the field personnel how to handle the samples.

For DENR-sanctioned monitoring activities, cooperating laboratories
must be recognized by the DENR and their methods must conform to
the procedures of EMB. If using analytical methods other than those
described in the approved laboratory methods, approval of the EMB
must first be secured.
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CHAPTER V
QUALITY ASSURANCE AND QUALITY CONTROL

5.1 Introduction

This chapter explains the various QA/QC indicators and how they are
used in ambient water quality monitoring. It describes quality control
procedures that are necessary to develop information which can be
used to evaluate the quality of analytical data. QA/QC terms are
defined and explanations on why, when and how QA/QC samples are
taken or analyzed are provided.

QA/QC procedures should be incorporated into any monitoring activity.
If deviation from the procedures becomes necessary as a result of
unforeseen field events, then justification for the deviations must be
documented in the field book. Alternative or new procedures not
covered in this manual or in the EMB-approved laboratory method
must be submitted to the EMB and approved before implementation.

The need to observe QA/QC procedures during any sampling activity is
emphasized to ensure that samples are neither contaminated nor
altered due to improper handling.

5.2 Sources of Error

Water quality monitoring involves a lot of steps and there is potential
for error at each of these steps. The major sources of error are
measurement error, sample handling error, and natural variability.

Measurement error results because none of the methods (field Kits,
field instruments, or laboratory analysis) provide perfect water quality
measurements. Measurement error can not be eliminated but can be
reduced by instrument calibration, proper training, and equipment
maintenance.

Another source of measurement error is the method's detection limit.
As chemical concentration approaches zero accurate measurements are
more difficult to obtain. If the concentration can not be detected by the
method, it does not mean that the chemical is not present in the water.
Most likely the concentration is less than the detection limit. The result
should be reported as the detection limit with a less-than symbol (for
example, lead concentration is <0.01 mg/L).

Sample handling error could be caused by contamination of the
sample during the sampling or due to contaminated equipment or
container, or because air is trapped in the sample bottle when it was
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closed after sampling. Improper storage and transportation of the
sample are other sources of handling error. This kind of error can be
minimized by closely following proper handling procedures.

Natural variability is often the biggest source of imprecision. When
measuring water quality, only a small part of the water body is being
sampled. Different portions of the water body may have different water
quality characteristics than what is measured in the sample. Likewise,
the water quality would differ according to seasons. Natural variability
is a basic feature of any water body and cannot be controlled. The best
approach is to minimize variability by taking as many samples as can
be afforded and by taking samples on the same time of day and at
different seasons.

5.3 Quality Control Methods
5.3.1 Equipment Calibration and Maintenance

All equipment used in the field must be maintained according to the
manufacturer’'s recommendations. Each of the field instruments must
be checked and examined before sampling to ensure that the
equipment works properly. For some equipment (e.g., DO meters,
temperature meters, pH meters) specific preventive maintenance
schedule and calibration procedure are required.

Spare parts such as batteries, probes, standard solutions, glassware,
etc. should be kept on hand. Spare parts for instruments used each
day in the field should be taken along in the vehicle.

Dirty or soiled sampling equipment can contaminate a sample and
adversely affect its representatives. Equipment must be cleaned
thoroughly after each sampling day by washing with a strong,
phosphate-free detergent and thoroughly rinsing with tap water
followed by rinsing with deionized water and allowed to air dry
thoroughly. After drying, the equipment should be placed into sealed
plastic bags until needed. (Note: latex gloves should be worn during all
phases of equipment cleanup.) Plastic beakers used to collect the
samples should be washed daily.

If multiple samples at multiple sites are to be collected with the same
piece of sampling equipment during a particular sampling trip, the
equipment should be rinsed at each site immediately prior to the
collection of the first sample. This is accomplished by first rinsing with
water from the same source as the water being collected for the sample.
However, care must be taken so as not to disturb the water to be
sampled.
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5.3.2 Field Data Form and Chain of Custody of Samples

Whenever project personnel collect water sample for analysis, all
associated field data and descriptive information must be recorded on
the Field Data Form (Refer to Attachment 5.1). This form must be
completely filled out.

All field and laboratory generated samples and data must be handled in
an orderly and consistent manner so as not to compromise their
integrity. This procedure is termed sample and/or data chain of
custody. Chain of custody (COC) is defined as the unbroken trail of
accountability that ensures the physical security of samples, data and
records. A COC form is shown in Attachment 5.2.

For each set of samples, including duplicate and blank samples
submitted to the laboratory for analysis the sample collector must fill
out and submit a COC form from the laboratory. The COC must
contain information on the project, the station, the date and time when
the sample was collected and the parameters for analysis.

Each sample submitted for analysis must have the appropriate label.

Upon receipt of the sample(s) submitted, the laboratory personnel
should check the sample labels against the information written on the
form. If there are any discrepancies the laboratory should inform the
sample collector or the organization’s quality assurance representative.
The laboratory then assigns a log number to the set of samples and
returns a copy of the form to the sample collector or authorized
personnel of the monitoring agency. The original copy is kept by the
laboratory for their records.

5.3.3 Quality Control Checks

5.3.3.1 Field Quality Control Samples

The test results of quality control samples taken in the field reflect the
precision and accuracy of the entire process, from sample collection to
analyses. Below is a brief description of field quality control (FQC)
samples that should be collected when appropriate.

(1) Equipment Blank (EB)

An Equipment Blank is a type of field blank used to determine if
contamination has been introduced through contact with sampling
equipment or to verify effectiveness of equipment cleaning
procedures.
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Laboratory water free of analyte is transported to the site and
processed through the sample collection device, preserved if
necessary and returned to the laboratory for analysis. Laboratory
water should not be stored for future use, a hold time of one week
is recommended.

EB should be processed whenever contamination is suspected,
with each analytical batch or every 20 samples. Corrective action
for contamination detected in equipment blanks is addressed by
laboratory users evaluating data.

Field Blank (FB)

A Field Blank is used to determine if interferences are present in
the field environment. This would include contamination from
sample bottles, storage, transport and sample preparation.

A FB is usually laboratory de-ionized water that is transported to
the sampling site, opened to the contaminated environment, and
processed as a sample (filtration, preservation, etc.). One FB
should be submitted with each analytical batch or every 20
samples or whenever contamination is suspected. Contamination
detected in field blanks would need to be evaluated by both field
and laboratory personnel.

Filter Blank or Cartridge Blank (CB)

A Cartridge Blank is used to determine if interferences are
introduced during the filtration or sampling process. Laboratory
water is used to rinse the filter and filtration apparatus. At least
one CB should be processed with each sample batch or whenever
contamination is suspected.

Trip Blank (TB)

A Trip Blank is routinely used when sampling for volatile organic
compounds. Volatile organic compounds are most susceptible to
this type of contamination. The laboratory supplies samplers with
a VOC vial containing acidified analyte-free water. The vial is
transported to the sampling site and returned to the laboratory
without being opened. Sample contamination from penetration of
the Teflon cap by halogenated solvents during transport or at the
site can be detected with a TB. TBs are logged into the data
management system and are assigned a sample ID number.
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(5)

Field Duplicates (FD)

Field Duplicates (duplicate sample, replicate sample) are two
separate samples collected at the same time and placed under
identical circumstances and treated exactly the same throughout
field and laboratory procedures. Results give a measure of the
precision associated with sample collection, preservation and
storage as well as with laboratory procedures. Field duplicate data
provide the best measurement of precision from sample collection
through analyses.

FD should be taken on 5% of the sample volume. Duplicates are
logged in as individual samples and can arrive at the laboratory as
“blind” duplicates if the laboratory user desires.

A field duplicate should not be confused with a split sample.

Split Samples (SS)

Split samples are aliquots of samples taken from the same sample
container after thoroughly mixing or compositing the sample. They
are analyzed independently and are used to document intra- or
inter-laboratory precision. SS may also be used by program
personnel to request matrix spike analysis for tests requiring two
separate samples.

Blind Sample (BS)

A Blind Sample is a sample submitted to the lab for analysis, the
composition or origin of the sample is known to the submitter but
unknown to the analyst. A BS can be a duplicate sample, blank,
proficiency sample, or an interlab comparison sample.

Table 5.1 summarizes the application of the different field quality
control methods.
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Table 5.1 Different Field Quality Control Measures and their
Interpretation

Method Requirement Ach?r%tia;?ce Corrective Action
Pre-cleaned | If contamination >Method Qualify associated
Equipment | is suspected: Detection samples up to 5 times the
2o |1persampiing | UMDY | somamnaton v,

trip if equipment cleaning, analyte-f

is not cleaned in 9, yte-iree

the field, and 1 water and container,

per quarter per Sa”?p'e bottles, "

project enwronm_ental co_ndl_tlons,

(For Autosampler, preservatives, shipping,

collect 1 EB each etc.

time intake tubing

is replaced)

or 1 every 20

samples
Field Blank | When >MDL Qualify associated
(FB); contamination is samples up to 5 times the
Filter or suspected. contamination level.
Cartridge : Investigate environmental
Blank (CB); L per sampllr_lg conditi?)ns, sample

. trip if no EB is

Trip Blank bottles, analyte-free water
collected .
(TB) and container,
or 1 every 20 preservatives, shipping,
samples etc.
Field Varies per project: | < 20 % RPD Qualify affected samples.
Duplicate at least one per or RSD* Investigate collection
(FD) or quarter procedure, sample
Replicate or bottles, equipment
Samples cleaning, etc.
(RS) 1 every 20
samples
Split Varies per project: | <20 % RPD Qualify affected samples.
Samples as needed or RSD* Investigate laboratory
(SS) analyses. Then, evaluate

splitting techniques.

*Relative Percent Difference (RPD) is used when comparing two results and
Relative Percent Standard Deviation (RSD) is used when comparing three or
more results.

Note: Adapted from www.gasr sec 03 2005. Water Quality Field Sampling, Quality
Assurance Requirement, December 2005.

L If the result of laboratory analysis of the sample for the specified Q C method is greater than
the MDL, it indicates that contaminant is not present and the test results are acceptable.
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5.3.4 Prevention of Sample Contamination

The quality of data generated in a laboratory depends primarily on the
integrity of the samples that arrive at the laboratory. Consequently, the
field personnel must take the necessary precautions to protect samples
from contamination and deterioration.

There are many sources of sample contamination. The following are
some basic precautions to be observed:

(1) Field measurements should always be made on site or on a
separate sub-sample which is then discarded. They should never
be done on the water sample to be submitted to the analytical
laboratory.

(2) Sample container, new or used, must be cleaned according to the
recommended methods.

(3) Only the recommended type of sample container for each
parameter should be used.

(4) Water sample containers should be employed for water samples
only. Containers that have been used in the laboratory to store
concentrated reagents should never be used as sample containers.

(5) Preservatives should be freshly prepared and dispensed with using
clean glassware.

(6) Recommended preservation methods must be followed. When
preserving samples, the possibility of adding the wrong
preservative to a sample or cross-contamination of the preservative
stocks should be minimized by preserving, in one operation, all the
samples for a particular parameter.

(7) The inner part of sample containers and caps should not be
touched with bare hands, gloves, mitts, etc. Do not put anything
in the sample bottle except the water sample and recommended
preservatives.

(8) Sample containers must be kept in a clean location, away from
dust, dirt, fumes and grime. Vehicle cleanliness is important
minimize contamination.

(9) Sample containers which have been sterilized for microbiological
sampling must remain sterile until the sample is collected. If the
sterile heavy-duty paper or aluminum foil has been lost or if the
top seal has been broken, do not use the bottle.

(10) All foreign objects, especially metal objects must be kept out of
contact with preservatives and water samples.
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(11) Specific conductance should never be measured in sample water
that had earlier been used for pH measurements. Potassium
chloride diffusing from the pH probe alters the conductivity of the
sample.

(12) Samples must never be left to stand in the sun; they should be
stored in a cool, dark place; ice chests are recommended. Keep the
empty bottles in the coolers for additional cleanliness.

(13) Samples must be submitted to the laboratory as promptly as
possible. The sample must reach the laboratory early enough such
that the recommended holding time for the parameter to be
analyzed is not exceeded, taking into account the necessary
preparatory activities prior to laboratory analysis.

(14) All sampling instrument, equipment, containers, supplies and
materials to be used in sampling should be packed properly in
clean containers before leaving for the site.

5.4 Personnel Qualification and Training

Water quality monitoring activities should always be undertaken under
the direction and supervision of persons in authority who have the
right educational background, experience and qualification in water
quality monitoring.

All personnel involved in data collection and water sampling activities
must have the necessary skills to perform their duties and must have
demonstrated understanding of the use and calibration of field
equipment, sampling procedures, monitoring forms and the various
quality assurance and quality control methods, otherwise they can
undertake sampling and related activities only in the company,
direction and supervision of a qualified officer or supervisor.

Thus, field personnel must be trained on every aspect of water quality
monitoring before assigning them to water quality sampling and related
activities.

The training must include expectations on ethical behavior and data
integrity. An effective training program should include actual field
sampling exercises with an experienced sampler. During this training
period, under the guidance of the trainer, the trainee should perform all
aspects of field activities, including preparations for travel,
maintenance of equipment, calibration, sampling, collecting QC
samples, and completing the necessary water quality field sampling
documentation, under the direction and supervision of experienced
staff. Training procedures, training records, and demonstration of
capabilities must be documented indicating the specific field task, date
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of training, and proper signatures. Qualification should be backed up
by certification that the personnel had passed the required training.
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CHAPTER VI
AMBIENT WATER QUALITY SAMPLING

6.1 Introduction

This Chapter outlines the procedures for collecting representative
samples from surface water bodies. It describes the necessary
preparatory activities, the minimum QA/QC requirements for sample
and field data collection, and the step by step sampling procedures. The
main objective is to ensure that acceptable field methods and QA/QC
procedures are followed when performing water quality assessments to
ensure integrity and reliability of outcome. While the methods are
prescribed, they are not meant to stifle professional judgment as field
conditions and a host of other factors may necessitate deviation from
the monitoring plan or normal practice.

6.2 Preparatory Activities

The head of the monitoring team must ensure that necessary
preparations were undertaken before the field work. Each member of
the monitoring team should clearly understand his role and his duty to
ensure the integrity of all field analyses and of the water samples to be
brought to the laboratory for analysis. The following form part of the
preparatory activities.

6.2.1 Travel Order and Travel Plan

Whether the monitoring team or personnel belongs to a government or
a private institution, the members must secure a travel order and
prepare a travel itinerary before embarking on field work.

The travel order would ensure that the activity is recognized by an
approving official and each team member is authorized to travel. A
travel order will protect the team members in the event an untoward
incident happens during the travel period or during the actual
sampling activity.

A travel itinerary will give the office an idea of the location of the
monitoring team at all times. This will facilitate contacting,
communicating with or locating the team in times of need.

Plan the route ahead. If monitoring the water body for the first time,
obtain a road map, check for possible routes and select the best route.
This can be skipped if at least one member of the team or the driver is
familiar with the sampling sites.
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6.2.2 Preparation of Sample Containers, Supplies and Materials
6.2.2.1 Types of Sample Container

Normally, clean sample containers for specific parameters to be
analyzed can be requested from the laboratory. Sample containers are
best provided by the laboratory to ensure that sufficient volume of
samples are obtained for the planned analyses and that the containers
have been properly cleaned and provided with stabilizing preservatives
if necessary. Figure 6.2 below shows the different types of sample
containers.

I
i N oy e
. I g |
. o '

(a) Amber and clear glass (b) amber glass jugs (c) wide-mouthed
jars
'-
- 7= ¥

(d) vials (e) plastic bottles (f) BOD bottles
Figure 6.2 Sample Containers

If laboratory-prepared containers could not be obtained, make sure
that the right type, sufficient number and properly cleaned sample
containers are ready before leaving for sampling.

« Ensure that there are enough containers to hold all the samples
to be collected for the specific parameters to be analyzed and for
the required number of analysis per parameter.
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Inspect all containers and covers for cracks and chips and for
cleanliness. Do not use containers with visible defects or
discoloration.

Do not use containers that have been used for storage of
chemicals or other liquids. All containers must be
decontaminated according to recommended procedure.

The analyses to be performed on the sample dictate the type of
sample containers. Plastic containers offer the advantage of being
less likely to break than glass but are not appropriate for certain
parameters.

For microbiological analysis, strong, thick-walled, glass sample
bottles with a minimum capacity of 120 ml are recommended.
The bottles should have screw caps of a type that will maintain
an effective seal even after having been autoclaved many times.

Table 6.1 lists the appropriate sample container and the recommended

cleaning procedure for specific parameters to be analyzed.

6.2.2.2 Cleaning of Sample Containers

Inadequately or

inappropriately cleaned sample container

may

contaminate the sample, thus great care must be taken in cleaning.
Clean the containers (whether glass, plastic or amber), and new ones
according to the step-by-step procedures described in Table 6.1.

Table 6.1 Sample Containers for Specific Water Quality
Parameters and Recommended Cleaning Procedures

Parameter to be
Analyzed

Recommended
Container?

Cleaning Procedures

1. Organochlorine
pesticides, PCBs
and organo-
phosphates

1,000 ml amber
glass with Teflon-
lined cap

Rinse three times with tap
water, once with chromic
acidz, three times with
organic-free water, twice with
washing acetone, once with
special grade3 acetone, twice
with pesticide grade hexane
and dry (uncapped) in a hot
air oven at 3600°C.

2. Phenols and
Phenolic
substances

1,000 ml amber
glass with teflon-
lined cap

Rinse three times with tap
water, once with chromic
acid?, three times with
organic-free water, twice with
washing acetone, once with
special grade3 acetone, twice
with pesticide grade hexane
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and dry (uncapped) in a hot
air oven at 360°C for at least

1 hour

. Arsenic, Barium,

500-1,000 ml

Rinse three times with tap

Calcium,
Chloride, Color,
Fluoride, pH,
Potassium,
Sodium, Specific
conductance,
Sulfate, Turbidity

Polyethylene

Cadmium, Polyethylene water, once with chromic
Hexavalent (depending upon acid4, three times with tap
Chromium, number of metals to | water, once with 1:1 nitric
Cobalt, Copper, be determined) acid and then three times
Iron, Lead, with distilled water in that
Manganese, order
Nickel, Zinc
. Mercury 100 ml glass Rinse three times with tap
water, once with chromic
acid2, three times with tap
water, once with 1:1 nitric
acid and then three times
with distilled water in that
order
. Acidity, Alkalinity, | 1,000 ml Rinse three times with tap

water, once with chromic

acidz, three times with tap
water, once with 1:1 nitric
acid and then three times
with distilled water in that
order

. Ammonia

Nitrogen, nitrate,
nitrite
Total Nitrogen

250 ml Polyethylene

Rinse three times with tap
water, once with chromic
acid?, three times with tap
water, and three times with
distilled water, in that order

. Phosphorus, total

50 ml glass

Rinse three times with tap
water, once with chromic
acidz, three times with tap
water, and three times with
distilled water, in that order

polyethylene or glass containers
(2) Chromic acid - 35 ml saturated Na>Cr,O7 per liter reagent grade conc.

H2>S04

Notes: (1) Teflon containers can also be used to replace either the recommended

(3) Special grade acetone - pesticide grade when GC analysis to be
performed, UV grade for LC analysis
(4) Chromic acid should not be used if the sample will be analyzed for

chromium
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6.2.2.3 Cleaning of Sampling Equipment

Sampling equipment that has been used at one site must be properly
cleaned and decontaminated before use at the next sampling site.

Follow the procedures below to clean the sampling equipment:
(1) Brush with a solution of water and phosphate-free detergent
(2) Rinse well with tap water until free of detergent

(3) Sampling equipment for total solids and pH analyses must be
rinsed at least three times with distilled or de-ionized water

(4) Sampling equipment for nitrates and phosphorous analyses
must be rinsed with 10% HCI then rinse at least three times
with distilled or de-ionized water

(5) Sampling equipment for DO, BOD and bacteria analyses must
be rinsed at least three times with distilled or de-ionized
water. If distilled or de-ionized water is not available, clean
chlorine-free water may be used.

(6) During sampling, rinse several times with the water to be
sampled before getting the final sample.

6.2.2.4 Packing Materials and Transport Containers

Prepare sufficient size and quantity of packing materials and transport
containers to hold all the samples securely during transport to the
laboratory. The following are recommended:

(1) Prepare separate transport containers for bacteriological
analysis. Samples for bacteriological analysis must be packed
separately from samples for analysis of other parameters.

It is advisable to pack together all samples for similar analysis
in one sample container to prevent cross contamination. For
instance, if six (6) samples will be taken for every parameter,
pack the sample containers for DO and BOD analysis
together, the samples for nitrate analysis together, the
samples for metal analysis together, etc.

(2) Transport containers should be made of sturdy materials;
should be suited for ice packs; and able to protect sample
containers and samples from heat, dust, and breakage during
travel. Heavy-duty plastic coolers are durable and would last
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longer. Heavy-duty ice chests and ice chests with wooden
support are also suitable.

(3) Samples for BOD and bacteriological analyses require rapid
cooling and need cold water in addition to ice or ice packs.
Thus, the transport container for the samples should be leak-
proof.

(4) Bottles containing samples for bacteriological analysis should
be placed in clear plastic bags to protect them from external
contamination.

(5) The coolers or ice chests should be double lined (a bag within
a bag) with unused and untreated heavy weight trash bags.
After samples and ice are placed in a doubled bag, seal each
bag with a knot or by gathering the top of the bag, folding it
over, and securing with filament tape.

(6) Additional packing materials (e.g., foam peanuts) may need to
be placed in between sample bottles to avoid breakage during
transport. However, care must be taken not to mix the ice and
water with the packing materials. Do not mix foam peanuts
with ice.

(7) “Blue ice” or other types of commercial, refreezable containers
are not recommended. The use of dry ice or other substances
that have a freezing point below 0°C is also not recommended
as this may cause sample containers to freeze and can result
in ruined samples and/or broken sample containers.

6.2.2.5 Field Books/Field Data Form/Chain-of-Custody Forms

Prepare a field record book and sufficient number of field data forms
(FDF) and chain-of-custody (COC) forms.

The field book should be hard-bound. Do not use loose sheets of paper
for recording field observations. Field books should not be discarded
but stored for future reference because they represent data in original
form and sometimes, later become invaluable.

The FDF is needed to record all field data and descriptive information
about the sampling site. The standard FDF of EMB is shown in
Attachment 5.1. This form should be used and properly filled out for
sampling activities done under the auspices of EMB.
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The COC is a form that contains information on the project, the station,
the date and time when the sample was collected and the analysis
requested. It is an unbroken trail of accountability that ensures the
physical security of a sample and includes the signatures of those who
handled the sample. The standard COC form of EMB is shown in
Attachment 5.2. This form should be used and properly filled out for
all samples taken under the auspices of the EMB.

The same forms may be adopted by other monitoring groups, modified
as necessary to suit specific requirements.

6.2.2.6 Checklist of Requirements

The checklist in Table 6.2 may be used to verify if all necessary
preparatory works have been undertaken and all materials, equipment
and supplies for sampling are available.

Remember to double check if all necessary equipment, materials,
supplies and reagents are in the transport vehicle before leaving
for field work.

Table 6.2 Checklist for Preparatory Activities, Materials
Equipment and Supplies

1. Paperwork
____Travel order and itinerary
___Inventory/survey of sampling stations
____Topographic map and/or thematic map of water body to be
monitored indicating monitoring stations and landmarks
____Road map (if monitoring for the first time)
__ List of samples required at each sampling station

2. Coordination

____Institutional coordination for travel arrangements, sampling
arrangements (e.g., boat hire) and transport of samples (if
requiring transport by air or sea)

__Notification to the laboratory on the expected date and time of
arrival of samples

____Laboratory has been provided with the list of parameters to be
analyzed on site including the list of QA/QC methods based on
sampling plan

___Verification of local weather conditions and feasibility of travel

3. For documentation
____Pens (not pencil, not sign pen), clip board
____Sample labels
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____Field notebook

___FDF, COC, Other forms (e.g., Garber index, survey forms)

____ Camera with film, digital camera or recorder for photo
documentation

___GPS

4. For sampling
____ Sample bottles and covers, preservatives, labels, marker pens,
trash bags, wash bottles, field laboratory wares (pipette,
beakers, Erlenmeyer flask, etc)
Sample containers/transport containers and ice packs
____ Ambient Water Quality Monitoring Manual
Filtering apparatus, filter paper (if required)
Samplers/sampling equipment inc. extension poles if needed

5. For flow measurements
____Meter stick (for depth measurements)
____ Current meter/float
___ Flow-measuring bobber/20 meter nylon line or rope
____Measuring tape
____ Calculator
____ Stop watch
____ Flow record form

6. For Safety
____ First-aid kit
____Rubber gloves, or disposable vinyl gloves, boots, etc.
____Material safety data sheet (MSDS)
____Waterless hand wash or hand wipes
__ Wader/wading boots
__Raincoat (during rainy season)
____Life vest (for off-shore sampling)

7. Transportation

____Vehicle with sufficient capacity for personnel, supplies and
equipment

____Road-worthiness of vehicle. Check battery, lubrication,
coolant, windshield washer

____ Sufficient fuel for the trip (either in the tank, fuel container or
availability of gasoline stations along the route

____Availability of spare tire, jack, wheel wrench, early warning
device, tool kit and flashlight

8. Double-check
__ Equipment calibration
___Itinerary against travel details on inventory
____Accessories for equipment and meters (including cables,
chargers and spare batteries) and consumables
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6.2.3 Safety Considerations

One of the most important considerations in water quality monitoring is
the safety of the field personnel. If possible, field personnel should be
trained on safety procedures and should be given safety instructions.
Safety precautions can never be overemphasized.

The following are some basic safety rules for the field personnel:

If the surroundings and/or the condition of the waters to be

sampled do not look safe, stop the activity and leave the site. Do
not risk your life; it is more important than the data!

If preparing for field work, remember to:

¥ Get at least one partner. Do not travel alone. A team of three or four
people is better. It is best if at least one team member has first aid
training.

¥ Obtain an approved travel order and travel itinerary. One copy of the
documents should be on file in the office. Bring a copy and leave a
copy in the house. Leave also all the members’ mobile numbers.

¥% Do not leave without an ID. Office ID is best. If possible, ID should
contain the name and contact number of persons to contact in case
of emergency.

¥% Listen to the weather report. Do not travel if severe weather is
predicted.

¥ Always inform at least one family member of the travel destination,
and expected date of return.

¥% Have a first aid kit handy. Know any important medical conditions of
team members (heart conditions or allergic reactions, e.g., to insect
bites).

¥% Wear protective clothing - field shoes, boots, cap, safety goggles,
gloves.
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In the field:

¥% Check maps, site descriptions, or directions to ensure that the team
is at the proper site.

¥ Get information from the local folks on the safety and conditions of
the water body. Better yet, get assistance of the local folks in getting
to the site and during the actual sampling activity. Abort sampling if
a storm occurs while at the site.

% If wading must be done in a stream suspected of being significantly
polluted, wear waders and rubber gloves.

¥ Do not attempt to cross streams that are swift and above the knee in
depth.

%2 Never wade in high waters. Do not monitor if the stream is at flood
stage unless required for specific studies, in which case, extra
precautions must be taken.

¥ Watch out for dogs, farm animals, wildlife (particularly snakes), and
insects such as bees or wasps.

¥% Never drink the water from the stream or lake or any nearby water
body even if it is clear and looks clean. Better bring your own water.
Wash hands with antibacterial soap after monitoring.

¥ Take extra care when walking in the stream. Rocky-bottom streams
can be very slippery and may have deep pools; muddy-bottom
streams are also dangerous. If one must cross the stream, use a
stick as guide and to probe for deep water. One or two or the
member(s) should wait at the bank to assist if the other member
falls.

¥ Do not walk on unstable stream banks. Disturbing these banks can
accelerate erosion and might prove dangerous if a bank collapses.
Disturb streamside vegetation as little as possible.

¥ If sampling from a bridge, be aware of passing traffic. Never lean over
bridge rails unless you are firmly anchored to the ground or the
bridge with good hand/foot holds.
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When using chemicals:

Ya
Ya

Y

Do

Prepare labels and clean equipment before getting started.

Avoid getting chemical reagents on the skin, eye, nose or mouth.
Never use fingers to stopper a sample bottle (e.g., when shaking a
solution). Wear safety goggles when performing any chemical test or
handling preservatives. Wear masks over nose.

Study chemical cleanup and disposal procedures. Wipe spills as they
occur. Return all unused chemicals to the laboratory for safe
disposal. Close all containers tightly after use. Do not switch
container caps.

not expose chemicals or equipment to extreme temperature or

direct sunlight for a long time.

6.3 Water Sampling

6.3.1 Locating the Sampling Site

If not one member of the team has been to the sampling site before, use
the topographic map or the thematic map prepared under Section 3.3.1

and/or

a road map to locate the sampling station indicated in the

sampling plan. Check the thematic map for landmarks (e.g., bridges) or

use the

GPS to facilitate locating of the sampling site.

6.3.2 Basic Considerations in Sampling

Ya

Ya

Ya

Ya

Remember and follow as far as possible the safety tips in
Section 6.2.3

Always collect samples starting downstream going upstream.

Take extra care to avoid disturbing sediments in the
immediate sampling area.

Collect the samples in accordance with the sampling plan.

Collect the specified number of samples per site from the
specified sampling point and depth.

6-11




Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring

6.4 On-Site Measurements

6.4.1 Measurement of pH

(1) Materials, Reagents and Apparatus

e Water Quality Checker or pH meter and probe

2 liter plastic beaker or clean plastic container
Extra supplies needed for maintenance of probe
Integrated depth sampler (for deep waters)
Extension pole (optional)

Field data sheet to record results

Procedure

@)

Direct Measurement

In wadable waters, pH can be measured by dipping the water
quality checker or probe directly into the river.

(Note: If the meter comes with instructions for use, it is better to
follow the manufacturer’s instructions).

(i)

(i)

(i)

(iv)

Calibrate the meter following the manufacturer’s
recommended procedures for field calibration.

Put on waders or waterproof boots and gloves. Locate the
main current of the stream or river.

With the meter turned on to pH mode, remove the storage
cap from the probe. Lower the probe at least 4 inches below
the water surface or halfway to the bottom if in a shallow
stream. Wait for the meter reading to stabilize then read
the measurement.

Turn the meter off. Rinse the probe/electrode with distilled

water, and put back the storage cap.

- T —" Figure 6.4.1 Direct

K]S measurement of
Temperature, pH and
Dissolved Oxygen in
wadable waters using
meter and probe (water
guality checker)

Source: EMB-Caraga
Region
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(b) In Non-wadable waters

If the probe cannot be lowered into the stream or river or lake,
depending on the situation, water sample can be collected using
the sample container, a dip sampler or integrated depth
sampler.

(i) Collect the water samples in accordance with the
recommended procedures in Section 4.3.1.1 for sampling
directly with the sample container or in Section 4.3.1.2 for
sampling with intermediate container.

(Note: Take note of the suitability and limitation of each
sampling method in selecting the method to use)

(i) Transfer sufficient volume of sample into a wide-mouthed
sample container or beaker.

(iii) With the meter/probe turned on, remove the storage cap
from the probe. Dip the meter/probe in the sample.

(iv) Wait for the meter reading to stabilize then read the

measurement.
(v) Record and then turn the meter off. Rinse the
probe/electrode with distilled water and replace the storage
cap.

6.4.2 Measurement of Dissolved Oxygen
(1) Materials, Reagents and Apparatus

If Using a Water Quality Checker or DO Meter and Probe

- Water Quality Checker or DO meter and probe

- Operating manual for the water quality checker or the meter and
probe

- Extra membranes and electrolyte solution for the probe

- Extra batteries for the meter

- Extension pole

- Field data form to record results

If Using the Modified Winkler Method

- Labels for sample bottles

- Field kit and instructions for DO testing (if using test Kits)

- DO sampler or home-made sampler to collect deep-water samples

- 300 mL capacity BOD incubation bottles with tapered ground
glass pointed stoppers and flared mouths (1 for each site)

- Pipettes with elongated tips capable of transferring 2.0 mL of
reagent.
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- Manganous sulfate solution

- Alkaline potassium iodine-azide solution

- Concentrated sulfuric acid, 1:1

« 0.025 N sodium thiosulfate standard titrant

- Titrator or buret

- FDF to record results

- 200 mL-graduated cylinder, 250-mL Erlenmeyer flask, magnetic
stirrer (if titration will be done on-site)

- Extension pole, golfer’s ball (as needed)

Reagents except for the concentrated sulfuric acid must be prepared
in the laboratory in accordance to the procedures prescribed by the
EMB-DENR.

(2) Procedure:

(a) Direct Measurement

1.

In wadable waters, DO can be measured by dipping the water
quality checker or DO meter and probe directly into the river,
in much the same way as the pH meter.

(i) Calibrate the meter and probe immediately before use.

(It is recommended to follow the manufacturer’s
instructions). Once the DO meter is turned on, wait for 15
minutes before calibrating. Do not turn the meter off until
the sample is analyzed. If the meter is working properly, it
can be used for on-site DO measurement.

Check the cable connection between the probe and the
meter. Make sure that the probe is filled with electrolyte
solution, that the membrane has no wrinkles, and that
there are no bubbles trapped on the face of the membrane.
Field check of the meter's accuracy can be done by
calibrating it in saturated air according to the
manufacturer's instructions. Alternatively, measure a
water sample that is saturated with oxygen, as follows.

(NOTE: This procedure can be used also for testing the
accuracy of the Winkler method.)

¥, Fill a 1-liter beaker or bucket with tap water. (A gallon
jug with water can be used for this purpose.) Mark the
bottle number as "tap” on the lab sheet.

¥ Pour this water back and forth into another beaker 10
times to saturate the water with oxygen.
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¥% Use the meter to measure the water temperature and
record it in the water temperature column on the FDF.

¥ Find the water temperature of the "tap" sample in Table
A.3, Annex A. Use the meter to compare the DO
concentration of the sample with the maximum
concentration at that temperature in the table. The
sample should be within the 0.5 mg/L If it is not, repeat
the check and if there Is still an error, check the meter’s
batteries and follow the troubleshooting procedures in
the manufacturer’'s manual.

Put on waders or waterproof boots and gloves. Locate the
main current of the stream or river.

Place the probe in the stream below the surface.

Set the meter to measure temperature, and allow the
temperature reading to stabilize. (This will take at least 1
minute) record the temperature on the FDF.

Switch the meter to read DO. Record the DO level on the
PDF then turn the meter off. Rinse the probe with
distilled water.

2. If it is not possible to wade in the water, an extension pole may be
used to get the probe to the proper sampling point. Simply secure
the probe to the end of the extension pole. Poles may be
improvised to make them collapsible and easy to transport. These
can be used for the other tests also.

(i)
(i)

Locate the main current of the stream.

Follow steps (iii) to (v) above.

(b) Indirect Field Measurement (Meter and Probe Method)

1.

If the probe cannot be lowered into the stream or river or lake,
depending on the situation, water sample can be collected

usi

Nng a sample container. Collect the water samples in

accordance with the procedures below, Fig. 6.4.2.

(i)

(i)

Carefully wade into the stream. Stand facing one of the
banks; do not stand upstream of the bottle. Make sure
that the water is deeper than the sample bottle, i.e., it can
be reached with both arms underwater.

Remove the cap of the sample bottle. Lower the bottle into
the water slowly, pointing it downstream, until the lower
lip of the opening is just submerged.
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2.

(iii) Allow the water to fill the bottle very gradually, avoiding

(vi)

any turbulence (which would add oxygen to the sample).
When the water level in the bottle has stabilized (it won't
be full because the bottle is tilted), slowly turn the bottle
upright and fill it completely. Keep the bottle under water
and allow it to overflow for 2 or 3 minutes to ensure that
no air bubbles are trapped.

Cap the bottle while it is still submerged. Lift it out of the
water. Look around the "collar" of the bottle just below
the bottom of the stopper. If air bubble is present, pour
out the sample and try again. An air bubble will produce
false, high readings.

In a clean work area near the bank, uncap the bottle and
place the probe below the surface.

Follow steps (iv) to (v) of the direct measurement
procedure above for measuring the DO level using the
meter and probe.

Figure 6.4.2 Collecting Water Sample for DO Test

If the water is deep enough for a DO manual grab sampler,
sampling can be done from a bridge or watercraft.

(i)

(i)

Follow the sampling procedures corresponding to the
sampler as discussed in Section 4.3 of the manual.

Follow steps (iv) to (v) of the direct measurement
procedures above for measuring the DO level using the
meter and probe.
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(c) Indirect Field Measurement (Modified Winkler Method)

The Modified Winkler Method involves filling a sample bottle
completely with water (no air is left to bias the test). The
dissolved oxygen is "fixed" using a series of reagents that form an
acid compound that is titrated.

Pre-measured reagents come with DO Kits.

Titration involves the drop-by-drop addition of a reagent that
neutralizes the acid compound and causes a change in the color
of the solution. The point at which the color changes is the
"endpoint” and is equivalent to the amount of oxygen dissolved in
the sample. The sample is usually fixed and titrated at the
sample site.

Three types of titration apparatus can be used with the Modified
Winkler Method: droppers, digital titrators, and burets. The
dropper and digital titrator are suitable for field use. The buret is
commonly used in the laboratory.

1. Depending on the condition of the water body, samples can be
collected either by using a BOD bottle according to the
procedures in Section 6.4.2(b) above or according to the
procedures in Section 4.3 for manual grab sampling with a
Kemmerer or Van Dorn sampler. In case of the latter, samples
must be transferred to the BOD bottle, taking care to avoid
introduction of oxygen while transferring.

2. Fix" the sample immediately following the directions in the DO
kit. Remove the stopper and add the fixing reagents to the
sample.

3. Immediately insert the stopper so as not to trap air in the
bottle and invert several times to mix. This solution is caustic.
Rinse immediately. An orange-brown flocculent precipitate will
form if oxygen is present.

4. Wait a few minutes until the floc in the solution has settled.
Invert the bottle again several times and wait until the floc has
settled. This ensures complete reaction of the sample and
reagents. The sample is now fixed, and atmospheric oxygen
can no longer affect it.
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5.

If the sample will be taken to the laboratory, it can be stored
in the cooler for up to 8 hours before titration in the
laboratory.

. If titration will be done in the field with an eye dropper or

syringe, follow the manufacturer's instructions.

0]

(ii)
(iil)
(iv)

v)

(Vi)

(vii)

. If using a digital titrator, follow the steps below:

Select a sample volume and sodium thiosulfate titration
cartridge for the digital titrator corresponding to the
expected dissolved oxygen concentration according to
Table 6.4. In most cases, the 0.2N cartridge and the 100-
mL sample volume are used.

Table 6.4 Sample and Titrant Volume for Winkler

Titration
Expected Sample Titration Digit
Range of Volume Cartridge | Multiplier
DO
1-5 mg/L 200 mL 0.2N 0.01
2-10 mg/L 100 mL 0.2N 0.02
10+ mg/L 200 mL 2.0N 0.10

Insert a clean delivery tube into the titration cartridge.
Attach the cartridge to the titrator body.

Hold the titrator with the cartridge tip up. Turn the
delivery knob to eject air and a few drops of titrant. Reset
the counter to O and wipe the tip.

Use a graduated cylinder to measure the sample volume
(from the "fixed" sample in the 300-mL BOD bottle)
according to Table 6.4.

Transfer the sample into a 250-mL Erlenmeyer flask, and
place the flask on a magnetic stirrer with a stir bar. If you
are in the field, you can manually swirl the flask to mix.
Place the delivery tube tip into the solution and turn the
stirrer on to stir the sample while turning the delivery
knob.

(viii) Titrate to a pale yellow color.

(ix)
()

Add two dropperful of starch indicator solution and swirl
to mix. A strong blue color will develop.

Continue to titrate until the sample is clear. Record the
number of digits required. (The color might reappear after
standing a few minutes, but this is not a cause for
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concern. The "first" disappearance of the blue color is
considered the endpoint.)

(xi) Calculate mg/L of DO = digits required x digit multiplier
(from Table 6.4).

(xii) Record the results in the appropriate column of the data
sheet.

Note: Some water quality guideline values are expressed in
terms of percent saturation. To calculate percent saturation of
the sample:

e Find the temperature of the water sample as measured in
the field.

e Find the maximum DO concentration of the sample at
that temperature as given in Table A.3, Annex A.

e Calculate the percent saturation, by dividing the actual
DO by the maximum DO concentration at the sample
temperature.

- Record the percent saturation in the appropriate column
on the FDF.

(8) Return the FDF to the laboratory

(9) If the samples will be sent to a laboratory, make sure that all
the necessary information for each site are recorded on the
FDF, especially the bottle number and corresponding site
number and the time the samples were collected. Submit both
the samples and FDF to the laboratory.

(d) Laboratory Analysis (Modified Winkler Method)

If titration can not be done on site, the sample can be "fixed" in
the field and then sent to the laboratory for titration. This is
preferable when sampling under adverse conditions or to reduce
the time spent in collecting samples. It is also a little easier to
titrate samples in the laboratory, and more quality control is
possible because the same person can do all the titrations. In
this case, follow the procedures for “fixing” as directed by the
laboratory, or the procedures below:

(1) Using separate pipettes, add 2.0 mL manganous sulfate
solution followed by 2.0 ml of the alkaline iodide-azide
solution well below the surface of the liquid, stopper with care
to exclude air bubbles, and mix well by inverting the bottle
several times. If white precipitate is formed, there is no need
to continue analysis, as this means that DO is zero.
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(2)

(3)

(5)

(Note: Some of the sample will overflow as chemicals are added, but
sufficient amount of the oxygen-reacting chemicals will fall to the
bottom of the bottle. The overflow assures that when the sample
bottle is closed, air will not be trapped inside.)

When the precipitate settles, leaving a clear supernatant
above the settled precipitate, shake again.

(Wait until all precipitate has settled because incomplete reaction
would produce false low readings).

When settling has produced at least 200 mL of clear
supernatant, carefully remove the stopper and immediately
add 2.0 mL of concentrated sulfuric acid using another pipet
and allowing the acid to run down the neck of the bottle.

Re-stopper and mix by gentle inversion until the reagent and
the precipitate have dissolved. This may take a few minutes. A
clear- yellow (low DO) to brown orange color (high DO) will
develop, depending on the oxygen content of the sample.

Following completion of this step, contact between the water
sample and the atmosphere will not affect the test results. The
succeeding step can be done in the laboratory.

Titrate with thiosulfate solution to a pale straw color using
another pipette. Add 1.0 - 2.0 mL of starch solution and
continue to titrate to the first disappearance of the blue color.

Each ml. of thiosulfate titrant used is equivalent to 1.0 mg DO
when the entire bottle contents are titrated.

If duplicate samples will be collected, label the duplicate bottle with the
correct code, which should be determined prior to sampling by the
laboratory supplying the bottles. Use the same procedure for collecting
a sample for titration by the Modified Winkler method.

6.4.3 Measurement of Temperature

(1)

Materials, Reagent and Instruments

Thermometer or probe

2 liter plastic beaker or clean plastic container
Extra supplies needed for maintenance of probe
Integrated Water Sampler

Extension pole (optional)
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(@)

(b)

(©)

Procedure

In wadable waters, temperature can be measured by dipping the
thermometer or probe directly into the river. The procedures are
the same as in Section 6.4.1(2)-(a).

If the pH probe is capable of reading temperature, simply record
the temperature displayed in the pH probe while getting the pH
measurement.

If a different thermometer or probe is used, use the same
procedure as in Section 6.4.1 (2) except that the thermometer is
used instead of pH meter. If using a thermometer, allow at least
one minute for the reading to stabilize. If possible, try to get the
temperature reading with the thermometer bulb beneath the
water surface. If it is not possible, quickly remove the
thermometer and read the temperature before it changes to air
temperature.

If wading is not possible, direct reading may still be done with the
aid of an extension pole. Tape the thermometer to an extension
pole and dip into the water at least 4 inches below the surface or
halfway to the bottom of shallow stream. Read the temperature
quickly before it changes to the air temperature.

If collecting samples using intermediate container, follow the
sampling procedures in Section 4.3.1.2 for the selected method.
Place the thermometer or probe in the plastic beaker containing
the water sample. Wait for the meter reading to stabilize then
read the measurement and record in the field data sheet.

If there is intention to do horizontal or vertical temperature profiling,
make sure that all the points where measurements will be taken can be
reached safely before even trying to do the profiling.

6.5

Collecting Samples for Laboratory Analysis

6.5.1 Sampling in Rivers and Streams

Basic Considerations

(1)

Get samples from the main stream, not from the stream banks.
Water from the stream bank is usually stagnant and retains
much of the pollutant from upstream drainage channel or the
debris carried along during high flows. Never sample stagnant
water.
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(2) Flow is well mixed at the outside curve of the stream making it a
good choice for sampling.

(3) In shallow rivers, grab sampling technique is appropriate.
Samples may be collected either by using a beaker, dipper, or a
manual grab sampler depending on the condition of the selected
sampling site.

4) If the sample matrix is homogeneous, the grab sampling method
is effective. If homogeneity is not apparent based on flow or
vertical variations (this should never be assumed) then use other
collection methods.

(5) The wuse of unpreserved sample containers as direct grab
samplers is encouraged, since the same container can be
submitted for Ilaboratory analysis after preservation. This
procedure reduces sample handling and eliminates potential
contamination from other sources (e.g., additional sampling
equipment, environment, etc.). Use of pre-preserved sample
containers is discouraged as the collection method may dilute the
concentration of preservative necessary for proper sample
preservation.

(6) If possible, use the actual sample container provided by the
laboratory for collecting samples to be analyzed for petroleum oil,
VOCs, and microbiological samples. This procedure eliminates
the possibility of contaminating the sample with an intermediate
collection container.

6.5.1.1 Sampling in Wadable Waters
(1) If collecting a grab sample directly into the sample container:

() Prepare a clean surface to work if preservation is required.

(i) Slowly submerge the container, mouth or opening first, into
the water.

(iii) Invert the bottle so that the mouth is upright and pointing
towards the direction of water flow (if applicable). Allow the
water to run slowly into the container until filled.

(iv) Return the filled container quickly to the surface.

(v) Pour out a few milliliters of sample out of the bottle, away
from and downstream of the sampling location. This
procedure allows for addition of preservatives and so that the
sample can be shaken just before analysis. Do not use this
step for volatile organics or other analytes where headspace
is not allowed in the sample container. Also for DO and BOD
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samples where introduction of air into the water sample
should be avoided.

(vi) Add preservatives and cap securely, gently mix and securely
cap container, label and place on wet ice (if cooling is
required).

(vii) Fill out the FDF and COC form.

(2) If sampling using a dipper attached to a pole, submerge the
container mouth first. Follow steps (ii) to (vii) above.

(Note: This procedure is recommended if the water to be sampled
has doubtful quality or visibly polluted).

6.5.1.2 Sampling from a Bridge

Sampling can be done from a bridge if the selected site is not accessible
and there is no better alternative.

Sampling can be done using any sampler described in Section 4.3, as
appropriate for the parameter to be analyzed. The procedures for
sampling are as described in Section 4.3.1.2.

Care must be taken to ensure that the activity will not obstruct traffic.
Park the sampling vehicle a few meters away from the bridge or
approaches. If leaning over bridge rails make sure you are firmly
fastened to the ground or the bridge with reliable hand or foot holds.

(1) Materials, Reagents and Apparatus

e Water Quality checker

e Kemmerer, Van Dorn, multisampler or DO sampler with rope
marked at 0.5-meter depth intervals and a messenger

e Plastic or glass beaker or similar container

e Rubber gloves

e 250, 300, 500, 1000 ml sample bottles, depending on the
parameters to be analyzed. Use the recommended bottle for
coliform bacteria, petroleum oil, AVFO and DO samples

e Acid for sample preservation, unless the bottles contain acid or
preservative already (the laboratory can provide pre-preserved
sample bottle or preservation can be done on site)

e Coolers with ice

e Field notebook or FDF and COC form

e Thermometer
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(2) Procedure

(@)

(b)

(c)

Stream Sample Collection

(i) Puton the gloves

(i) Check whether the stream is deep enough for the selected
sampler.

(ili) Follow the steps in Section 4.3.1.2 for the appropriate
procedure for the selected sampler.

If the volume of water in the sampler is insufficient to fill all
sample bottles, repeat the procedures for sample collection,
each time filling the beaker until enough water is obtained to
fill the needed sample bottles.

(iv) Add preservatives in accordance with instructions from the
laboratory as appropriate for the parameters to be analyzed.
If a preservative was added, indicate this in the label unless
the bottles are pre-labeled for the appropriate tests and are
pre-treated with preservative in the laboratory. If this is the
case, skip this step.

(v) Mix the sample well by inverting.
(vi) Fill out the FDF and COC form.

(vii) Place the samples in a cooler on ice for transport to the
laboratory. Make sure that the temperature is maintained to
4°C until the samples reaches the laboratory.

(viii) Collect additional water as needed to fill bottles for blank or
duplicate samples.

(ix) Label required number of sample bottles to be collected at
the site (sample site, date, time, parameters, preservative,
name or initials of person/s collecting the sample) as
described in Fig. 6.7.1.

Stream Duplicate Sample Collection

For QA/QC check, one set of field duplicate sample is generally
collected with every 20 samples collected. Collect the duplicate
samples in the same manner as the stream sample. Label each
duplicate sample as described in Fig. 6.7.2

Stream Blank Sample Collection
One field blank sample should be collected at least with every

20th stream sample. Follow the steps below for collection of
blank sample:
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() Using deionized water, triple rinse the sampler and the
collection beaker.

(i) Fill each bottle with deionized water from the sampler and
collection beaker.

(ili) Preserve each sample appropriately and according to the
parameters which are to be measured in the corresponding
20th stream samples.

(iv) Label each blank sample container as described in Fig.
6.7.3.

(v) Place the sample in a cooler on ice for shipment to the
laboratory.

(vi) Fill out the FDF and COC form.
6.5.1.3 Sampling from a Watercraft

A boat or raft will be required for deep sites where bridge or other
access does not exist. Try to maneuver the boat into the center of the
main current to collect the water sample.

When sampling from a boat or watercraft, take samples near the bow,
and going up the current.

Sampling can be done using any sampler described in Section 4.3, as
appropriate to the parameter to be analyzed. Follow the procedures
described in 6.6.1.2 both for the water sample, duplicate sample and
blank sample collection.

6.5.2 Sampling in Lakes

Lake samples must be reflective of the whole lake. To be representative,
samples must be taken at appropriate depths. Consider the following in
determining the appropriate number of samples to be collected per
sampling site:

e For lakes, reservoirs or wetlands with depth less than two meters
to four meters, a sample taken at the center or the deepest
section would be sufficient.

e For lakes that are deeper than four meters, determine whether
the lake is thermally stratified from the temperature/dissolved
oxygen profile.

o If the lake is not stratified collect three samples from each
sampling site, one at the surface, one at mid-depth, and the
last sample one meter off the bottom.

6-25



Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring

o |If the lake is thermally stratified, collect three samples; the
first one should be collected at the surface (epilimnion), the
second one located one meter below the thermocline (top of
hypolimnion) and the last sample one meter off the bottom
(bottom of hypolimnion) In some cases, an additional sample
can be collected just above the thermocline (bottom of
epilimnion).

(1) Materials, Reagents and Apparatus

e Kemmerer, Van Dorn, multi-sampler or DO sampler with rope
marked at 0.5-meter depth intervals and a messenger

e Plastic or glass beaker or similar container Rubber gloves

e 250, 300, 500, 1000 ml sample bottles. Depending on the
parameters to be analyzed. Use the recommended bottle for
coliform bacteria, petroleum oil, AVFO and DO samples (The
laboratory can provide pre-preserved sample bottle or
preservation can be done on site)

e Acid for sample preservation, unless the bottles contain acid or
preservative already

e Coolers with ice

e Field notebook or FDF and COC form

(2) Procedure
(a) Field (Lake and Reservoir) Sample Collection

()  Anchor the raft or boat before sampling. Put on the gloves.

(i) Rinse the sampler three times with the water being sampled
prior to collecting each sample.

(ili) Follow the procedure in Section 4.3.1.2 for the sampling
procedure for the selected sampler.

If the volume of water in the sampler is insufficient to fill all
sample bottles, repeat the procedures for sample collection,
each time filling the beaker until enough water is obtained to
fill the needed sample bottles.

(iv) Add preservatives in accordance with instructions from the
laboratory as appropriate for the parameters to be analyzed. If
a preservative was added, indicate this in the label unless the
bottles are pre-labeled for the appropriate tests and are pre-
treated with preservative in the laboratory. If this is the case,
skip this step.

(v) Mix the sample well by inverting.
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(vi) Fill out the FDF and COC form.
(vii) Label each sample bottle properly as shown in see Fig. 6.7.1.
(viii) Place the samples in a cooler on ice for transport to the

laboratory. Make sure that the temperature is maintained to
40C until the samples reach the laboratory.

(ix) Collect additional water as needed to fill bottles for blank or

duplicate samples.

(b) Field Duplicate Sample Collection

()

One set of field duplicate sample is generally collected with every
20 samples collected.

Collect the duplicate samples in the same manner as the stream
sample. The duplicate sample must be collected immediately
after the collection of the 20t water column sample. Label the
sample as described in Fig. 6.7.2.

Field Blank Sample Collection

One field blank sample should be collected at least with every
20th water column sample. Follow the steps below for collection
of blank sample:

(i) Using deionized water, triple rinse the sample bottle and the
collection beaker.

(i) Fill each bottle with deionized water from the sampler and
collection beaker.

(ili) Preserve each sample as appropriate for the parameters to
be measured in the corresponding 20 stream samples.

(iv) Label each blank sample container as described in Fig.
6.7.3.

(v) Place the sample in a cooler on ice for shipment to the
laboratory.

(vi) Fill out the FDF and COC form.

6.5.3 Sampling in Coastal and Offshore Waters

In beaches or coasts, samples may be taken by grab sampling following
the same procedures in 6.4 for on-site measurements and the
procedures in Sections 6.5.1.1 for parameters other than DO and
volatile organics.
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In deep areas, samples may be taken by boat or watercraft following the
appropriate procedures in Section 6.4 for on-site measurements or
those in Section 6.5.2 for parameters to be analyzed in the laboratory.

(1) Materials, Reagents and Apparatus

e Water checker
e Kemmerer, Van Dorn or DO sampler with rope marked at 0.5-
meter depth intervals and a messenger

e Plastic or glass beaker or similar container Rubber gloves

e 250, 300, 500, 1000 ml sample bottles. Depending on the
parameters to be analyzed. Use the recommended bottle for
coliform bacteria, petroleum oil, AVFO and DO samples (The
laboratory can provide pre-preserved sample bottle or
preservation can be done on site)

e Acid for sample preservation, unless the bottles contain acid or
preservative already

e Coolers with ice

e Field notebook or FDF and COC form

(2) Procedure

()  Anchor the raft or boat before sampling. Put on the gloves.

(i) Rinse the sampler three times with the water being sampled
prior to collecting each sample.

(i) Follow the procedure in Section 4.3.1.2 for the appropriate
sampling procedure for the selected sampler.

(iv) If the volume of water in the sampler is insufficient to fill all
sample bottles, repeat the procedures for sample collection,
each time filling the beaker until enough water is obtained to
fill the needed sample bottles.

(v) Add preservatives in accordance with instructions from the
laboratory as appropriate for the parameters to be analyzed. If
a preservative was added, indicate this in the label unless the
bottles are pre-labeled for the appropriate tests and are pre-
treated with preservative in the laboratory. If this is the case,
skip this step.

(vi) Mix the sample well by inverting.
(vii) Fill out the FDF and COC form.

(viii) Label each sample bottle properly as shown in see Fig. 6.7.1.
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(ix)

(x)

Place the samples in a cooler on ice for transport to the
laboratory. Make sure that the temperature is maintained to
40C until the samples reach the laboratory.

Collect additional water as needed to fill bottles for blank or
duplicate samples.

(b) Field Duplicate Sample Collection

One set of field duplicate samples is generally collected with every
20 samples collected.

Collect the duplicate samples in the same manner as the stream
sample. The duplicate sample must be collected immediately
after the collection of the 20t water column sample. Label the
sample as described in Fig. 6.7.2.

(c) Field Blank Sample Collection

One field blank sample should be collected at least with every 20th
water column sample. Follow the steps below for collection of
blank sample:

(i)

(i1)

(iii)

(iv)
(v)

(vi)

Using deionized water, triple rinse the sample bottle and the
collection beaker.

Fill each bottle with deionized water from the sampler and
collection beaker.

Preserve each sample as appropriate for the parameters to be
measured in the corresponding 20 stream samples.

Label each blank sample container as described in Fig. 6.7.3.

Place the sample in a cooler on ice for shipment to the
laboratory.

Fill out the FDF and COC form.

6.5.4 Sampling for Specific Analysis

6.5.4.1

Sampling for BOD Analysis

BOD measurement requires taking two samples from any one sampling
site. One is analyzed immediately for DO, and the second is fixed at the
site and sent to the laboratory for incubation in the dark at 20°C for 5
days then analyzed for the remaining DO after the 5-day incubation
period. The difference in oxygen levels between the first test and the
second test, in mg/L, is the 5-day BOD.
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(1) Materials, Reagents and Apparatus

The materials, reagents and apparatus needed for BOD analysis are the
same as those for DO analysis (refer to Sec 6.4.2) except that additional
black or brown BOD bottle is required for the second sample to be
delivered to the laboratory for incubation. If a black/brown BOD bottle
is not available, simply wrap a clear BOD bottle with a black electrical
tape.

(2) Procedure

The first part of BOD analytical procedures consists of the same steps
as the DO analysis in Sec. 6.4.2 except that at each site, a second
sample is collected in the same manner as the first using a
black/brown BOD bottle. This second sample will be incubated in the
laboratory after fixing at the site.

In taking samples, follow the procedures in Sec. 6.4.2 with these
additional considerations:

- Label the second bottle (the one to be incubated) clearly so that it
will not be mistaken for the first bottle.

« Record the information for the second bottle on the FDF.

The succeeding steps are done in the laboratory!. Usually, the first
bottle for DO is analyzed just before storing the second sample bottle in
the dark for 5 days at 20°C. After 5 days, the second bottle is tested for
DO using the same method that was used for the first bottle. The BOD,
expressed in mg/L, is calculated using the following equation:

BOD = DO1 - DO2

Where: DOa1 is the dissolved oxygen before incubation, in mg/L
DOz2 is the dissolved oxygen after 5-day incubation, in mg/L

Collect field duplicates and field blanks for every 20th sample following
the procedures described in Section 6.5.1 for rivers/stream samples,
Section 6.5.2 for lakes and similar water bodies and Section 6.5.3 for
marine and coastal waters.

! The above explanation is meant to give an overview of the BOD analytical procedures. If it does not
totally conform to the approved DENR laboratory procedures, the DENR procedures should always

Erevail.
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6.5.4.2 Sampling for Bacteriological Analysis
(1) Materials, Reagents and Apparatus

Any reused sample containers and glassware to be used in
sampling and analysis must have been rinsed and sterilized at
1210C for 15 minutes using an autoclave.

- Sterilized sample bottles with cover and seal to indicate that
they have been sterilized. Bottles should be pre-numbered at
the laboratory for the specific site to be sampled.

- BOD Sampler
- Beakers
- FDF and COC

(2) Procedure

(i) Collect the samples following the steps described in Section
6.5.1 for rivers/streams, Section 6.5.2 for lakes and similar
water bodies and Section 6.5.3 for coastal and offshore waters.

(ii) Collect field duplicates and field blank samples for every 20th
sample collected following the procedures described in Section
6.5.1 for rivers/streams, Section 6.5.2 for lakes and similar
water bodies and Section 6.5.3 for coastal and offshore waters.

(iii)Place the sample on ice, keep temperature to 4°C and transport
immediately to the laboratory for analysis.

(iv)Fill out the FDF and COC form and label the samples.

=3

Remember to wash hands thoroughly after collecting samples suspected
of containing fecal contamination. Take care not to touch eyes, ears,
nose or mouth until after washing hands.

6.5.4.3 Sampling for Petroleum Oil and AVFO Analysis
(1) Materials, Reagents, Apparatus

- Wide-mouthed glass bottle container with cover (not plastic) to
hold sample

- Glass beakers

- Glass sampler

- FDF and COC
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(2) Procedure

(1)

(i)

(iii)

Water samples for petroleum oil and AVFO are collected in the
same manner as samples for general analysis except for the
specific requirements for glass containers and samplers. Collect
the samples following the steps described in Section 6.5.1 for
rivers/streams, Section 6.5.2 for lakes and similar water bodies
and Section 6.5.3 for coastal and offshore waters.

Collect field duplicates and field blank samples for every 20th
sample collected following the procedures described in Section
6.5.1 for rivers/streams, Section 6.5.2 for lakes and similar
water bodies and Section 6.5.3 for coastal and offshore waters.

If the sample container is not pre-treated, fix the sample in the
field with sulfuric acid to a pH <2 or place the sample on ice
bucket, keeping temperature to 4°C. Transport immediately to
the laboratory for analysis.

(iv) Fill out the FDF and COC form and labels the samples.

6.5.4.4 Sampling for Analysis of Color

(@) Visual Comparison: Platinum-Cobalt Method (Field Method)

(1) Materials, Reagent and Apparatus

Calibrated glass color disks
pH meter
Filter

(2) Procedure

(1) Collect samples in clean glassware.

(i)

(i)
(iv)

Measure the pH and record in the field data sheet. Refer to
procedure for measuring pH.

Filter the sample.

Compare the color of the filtered water with the glass disks held
at the end of metallic tubes containing glass comparator tubes
filled with sample and colorless distilled water. Match the color
of sample with the color of the tube of clear water plus the
calibrated colored glass when viewed by looking toward a white
surface.

6-32



Water Quality Monitoring Manual
Volume | - Manual on Ambient Water Quality Monitoring

Calculate color units by the equation:

Color = A x50
B

Where:

A = estimated color of a diluted sample and
B = mL sample taken for dilution.

Round off results to whole numbers and record:

Color Units Record to nearest
1-50 1
51-100 5
101-250 10
251-500 20

(b) Spectrophotometric Method

Portable spectrophotometers can be used for analysis in the field. The
accuracy and procedures vary depending on the equipment. If using
such equipment, it is advisable to follow the procedures prescribed by
the manufacturer.

6.6 Sampling and Analysis of Other Common Water Quality
Parameters

6.6.1 Secchi Disk Transparency ><

The Secchi Disk (Fig. 6.6.1) is the only
equipment used to determine a lake's f
transparency. It consists of weighted circular N
disk approximately 20 cm in diameter
fastened to a 10-meter chain or rope marked
off at 10cm intervals. The disk is marked with i
black and white alternating quadrants and FK
must be heavy enough to sink easily. The rope f
must be made of a non-stretchable material. i
(The rope must be periodically checked with a —
measuring tape as it may shrink following i
several wet-dry cycles).

Fig. 6.6.1
A Secchi Disk
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(1) Materials, Reagents and Apparatus
e Secchi disk
e Field Data Form

(2) Procedure

To minimize interferences that can obstruct visibility, observations
with a Secchi disk should be made during midday, without sunglasses
and away from the shady side of the boat/raft or shady part of the

lake. The observer should look as close as possible to the water to
minimize glare.

a. Measurement is done from a boat or a raft. For stability,
anchor the boat or raft.

b. Slowly drop the Secchi disk down until it is barely visible.
Record the depth of the Secchi disk at this point.

b. Drop the Secchi disk farther down and bring it up to the depth
that it is barely visible. Record the depth of the Secchi disk at
this point.

c. Repeat the above procedure and average the two readings for
the final Secchi disk depth.

d. Record the Secchi disk calculation on the FDF and on the
COC form.

6.6.2 Total Dissolved Solids
(1) Materials, Reagents and Apparatus

e Conductivity meter/TDS probe
e Beaker or wide mouthed jar
- FDF

(2) Procedure
(a) Using conductivity/TDS meter

(i) Calibrate the instrument according to the manufacturer’s
instructions. It is better to follow the manufacturer’s
instructions for using the instrument, otherwise, use the
following procedures.

(i) Rinse the probe with de-ionized water after calibration.
(iii) Set the meter to the TDS mode.
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(iv) In wadable water, simply dip the instrument into the water

to be tested, following the same procedures as that for
salinity and conductivity measurement. Read and record
the meter reading in the field data form. Rinse the probe
with de-ionized water before each sample measurement,
and then follow the manufacturer's instructions for
temperature compensation.

(v) In non-wadable waters, obtain samples in accordance with

the procedures described in Section 6.5.1 for rivers/stream
samples, Section 6.5.2 for lakes and similar water bodies
and Section 6.5.3 for marine and coastal waters. Transfer
about 250 mL of the sample in a beaker. Dip the probe into
the water following the same procedures as (iii) above. and
read and record the meter reading in the FDF.

6.6.3 Salinity

(1) Materials, Reagents and Apparatus

e Conductivity meter/probe with platinum graphite electrode type

cell with temperature sensor or salinimeter;

FDF

(2) Procedure

(i)

(i)
(iii)

Calibrate the instrument according to the manufacturer’s
instructions using one calibration standard, either standard
seawater or a KCI solution, as applicable. The acceptance
criterion for initial calibration or a calibration check is that
the instrument reading must be within £ 5% of the standard
value. Use standard seawater (S = 35) when measuring
salinity in the open ocean or estuaries with a predominance of
seawater. Potassium chloride may be used in estuarine waters
with low salinity (S = 0 — 40).

Rinse the probe with de-ionized water after calibration.

In wadable waters, simply dip the probe into the water to be
tested, following the same procedures as that for temperature
measurement. Read and record the meter reading in the FDF.
Rinse the probe with de-ionized water before each sample
measurement, and then follow the manufacturer’s
instructions for temperature compensation. Salinity should be
reported with only one decimal figure.
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(iv)

In non-wadable waters, obtain samples in accordance with the
procedures described in Section 6.5.1 for rivers/stream
samples, Section 6.5.2 for lakes and similar water bodies and
Section 6.5.3 for marine and coastal waters. Transfer about
250 mL of the sample in a beaker. Dip the probe into the
water following the same procedures as (iii) above and read
and record the meter reading in the FDF.

6.6.4 Specific Conductance

(1)

Materials, Reagents and Apparatus

Conductivity meter/probe with platinum graphite electrode type

cell

With temperature sensor;
KCI standard solution for calibration
FDF and COC

B

%

Reminder:

Specific conductance should never be measured in sample water
that had earlier been used for pH measurements.

(2)

Procedure

To

ensure accuracy of method, follow the manufacturer’s

instructions for the particular brand of specific conductivity meter
to be used.

For most brands, the procedures are as follows:

(i)

(if)

Make sure the instrument is set up to measure Specific
Conductivity, not Conductivity. Perform zero calibration if
required by the instrument.

In wadable water, simply immerse the conductivity probe or
sensor at the selected sampling point. Make sure you follow
the precautions for wading.

(iii) Allow the conductivity instrument to stabilize;

(iv)

(v)

Measure the water temperature (if necessary for manual
temperature compensation) and record the temperature;

If the meter is equipped with manual temperature
compensation, adjust the conductivity meter to the water
temperature per manufacturer’s instructions;
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(vi) If the conductivity meter has a set of positions that multiply
the reading by powers of ten in order to measure the full
range of potential conductivities, set this dial to the correct
range in order to take a reading;

(vii) Record the sample conductivity measurement reading in the
FDF.

(viii) Rinse off the probe with de-ionized water. Follow the
manufacturer’'s instructions for probe storage between each
use.

(ix) For in-situ measurements at depth or with flow through cells,
follow the same procedure as above as well as the
manufacturer’s instructions. Immerse the probe at the desired
depth, wait for stabilization of the reading, and record the
value.

6.7 Labeling of Water Samples

Each sample for laboratory analysis must have a label to properly
identify it. Label format can be prepared in the office beforehand and
filled out in the field after the sample has been collected. It must be
ensured that labels are waterproof and will not be damaged if stored in
the ice cooler or during transport and storage.

If waterproof labels are not available, alternatively, the sample
container can be marked indicating the water body being monitored,
the sampling station and the sample number. In addition, the label
format should also be filled out. The information indicated in the
sample container should also be indicated in the label format to
facilitate identification when it reaches the laboratory. The filled out
label form should be pasted on the sample container before submitting
the sample to the laboratory.

The following are examples of sample and FQC labels:

Name of Waterbody: Pasig River

Station ID No. PR- | Sampling Site Description: Sample

01 1

Date Sampled: Sept. 7, 2007 Time: 10:10 a.m. Sampled by:

E.B.M.

Preservation Done: [INone Hl Ice to 4°C [ Nitric [ Sulfuric
1 Other

For Analysis of : | Fecal coliform

Figure 6.7.1 Example of Sample Label
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Name of Waterbody: Pasig River

Station ID No. PR- | Sampling Site Description: Duplicate

01 1 Sample

Date Sampled: Sept. 7, 2007 Time: 10:10 a.m. Sampled by:

E.B.M.

Preservation Done: [J None B |ce to 4°C [ Nitric O Sulfuric
1 Other

For Analysis of : | Fecal coliform

Figure 6.7.2 Example of FQC Sample (Duplicate) Label

Name of Waterbody: Pasig River
Station ID No. PR- | Sampling Site | Description: Equipment
01 1 Blank
Date Sampled: Sept. 7, 2007 Time: 10:10 a.m. Sampled by:
E.B.M.
Preservation Done: L1 None B |ce to 40C [INitric [ Sulfuric
1 Other
For Analysis of : | Fecal coliform

Figure 6.7.3 Example of FQC Sample (Blank) Label

Care must be taken to ensure that the label will not be damaged by
water or chemical spillage during handling and transport. Use a
permanent ink marker and a waterproof label, similar to the Figure
6.7.4.

Figure 6.7.4
Labeled and
sealed water
samples

6.8 Filling out of Water Quality Sampling Field Data Form and
Chain of Custody Form

Sample and data chain of custody form must be maintained
consistently for all field sampling and laboratory activities.

For each set of samples, field duplicate and field blank sent to the
laboratory for analysis, a sample identification form from the analytical
laboratory and a COC must be filled out.
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Upon receipt of the sample(s) submitted, laboratory personnel should
check the sample labels against the information written on the form. If
there are any discrepancies, the laboratory may contact the
representative of the group that conducted the sampling. The
laboratory will assign a laboratory number to the set of samples and
returns a copy of the form to the sampling agency. The original copy is
kept by the laboratory for records purposes.

6.9 Photo Documentation

If possible, take photographs of the sampling sites and sampling
activities.

Site photographs are helpful in identifying sites for future monitoring
and could also aid in assessing changes in the water body over time. By
photographing fixed stations or monitoring sites on a regular basis, the
changes occurring at the site are clearly documented. Take enough
photos on the first visit to the site to establish a complete photo record
of the site and its surroundings and describe the photo points in detail
in the field or record notes. The photos can later be transferred to a
computer file and can form part of the report. When included in
reports, photos would enable readers who have not been to the site to
visualize the site conditions.

Take photographs where there are naturally occurring landmarks such
as a large tree or boulder or bridge site. It is better to establish specific
points where the photographer will position himself every time
photographs are taken (photopoint). For instance, he/she can take
photographs from one side of a bridge or culvert during each visit to the
site. If there are no naturally occurring landmarks at a given site, a
photo point may be established, e.g., with a pile of rocks.

Indicate the date and time photos are taken. Captions are meant to
provide brief explanation of where the photo was taken and the
condition at the time it was taken.

As far as possible, take photo of the established monitoring station
every time sample is taken.

For a surface water station, take two photos; one upstream of the
sample point looking downstream at the sample point; and one
downstream of the sample point looking upstream at the sample point.
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CHAPTER VII
SAMPLE PRESERVATION, STORAGE AND TRANSPORT

7.1 Sample Preservation and Storage

Once samples are taken, they should be delivered immediately to the
laboratory for analysis. Delay in the transport of samples to the
laboratory could result in errors in the monitoring results. Thus, the
route from each sampling station should be worked out beforehand to
ensure that the transport of sample takes the shortest time possible.

If samples that were collected for bacteriological analysis will reach the
laboratory in less than 2 hours, there is no need to preserve. Simply
keep the samples in a cool, dark place. If it would lake longer than 2
hours to reach the laboratory, chill the samples rapidly to about 4°C by
placing them in a cold water/ice mixture inside an insulated container
as shown in Figure 7.1. They should be transported to the laboratory
in this condition. If the time between collection and analysis exceeds 6
hours, this condition should be noted in the laboratory report. All other
samples that will be sent to the laboratory for analysis should be
preserved within 15 minutes after sample collection, unless the water
sample containers have been pre-preserved by the laboratory.

If the samples cannot be delivered to the laboratory and analyzed soon
after sampling, samples should be preserved. The storage of the
samples at a temperature of about 4°C, preferably in the dark, will
retard biological activity substantially and minimize change in physical
and chemical properties of water samples. If refrigeration is not
possible, the collected samples can be packed with ice in an insulated
container.

Even if pre-preserved sample containers are used, additional
preservative must be available in the field whenever needed. If the
sample to be preserved will require filtration, filtration must be done
before preservation. Take care not to over-preserve samples. Ask the
laboratory for the proper ratio of preservative to sample.

Ensure that the recommended holding time for the parameter to be
analyzed is not exceeded by the time the sample reaches the laboratory.
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Figure 7.1 Samples Packed with Ice in a Cooler
7.2 Preparation of Samples for Transport
When preparing samples for transport, verify that the number and
types of sample bottles match the field logbook and the COC. Each

sample bottle should be labeled and filled out with permanent marker.

All comments and notes pertinent to the samples should be placed on
the chain-of-custody form and not on the sample labels.

The following do’s and don't's should be observed when preparing
samples for transport:
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DO’s

DON’T’s

a

Check that each bottle is
securely capped to prevent
leaking and contamination.

a Pack samples in fresh ice for

an

shipping with the volume of ice
at least equal to the volume
occupied by samples but
preferably twice the volume of
ice to samples. The amount of
ice necessary will vary
depending on the length of time
in transit from the field or base
to the laboratory and the time of
year. During summer, the cooler
and the samples should be pre-
chilled.

Keep ice/water and packing
materials totally separate.

Coolers should be double lined
(@ bag within a bag) with
unused and untreated heavy
weight trash Dbags. After
samples and ice are placed in a
doubled bag, seal each bag with
a knot or by gathering the top of
the bag, folding it over, and
securing with filament tape.

1 Do not use tape or paraffin on
lids or jars containing organic
samples.

f Do not send samples chilled with
“blue ice” or other types of
commercial, refreezable
containers.

Do not chill sample container
with dry ice or with other
substances that have a freezing
point below 0°C; this may cause
sample containers to freeze and
can result in ruined samples
and/or broken sample
containers.

Do not mix ice/water with
packing materials.

f Do not mix foam peanuts with ice
for shipping.

Do not ship nutrient samples in
coolers with samples that have
been treated with nitric acid
preservative. Contamination
from the acids used in sample
preservation may create false
readings for some nutrient
species.
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CHAPTER VIII FLOW MEASUREMENT
8.1 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:

1 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.

1 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.

1 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.

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

1 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 