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5-1 Background of the Soft Component
5-1-1 Natural and Social Conditions for Water Supply

The central dry zone in the Union of Myanmar (hereinafter referred to as “Myanmar”) lies across
three (3) administrative areas: Mandalay, Magway and Sagaing Regions. This consists of 93 townships
and 16,324 villages. The population is around 19.7 million and it accounts for 33.7 % of the total
population of Myanmar. The population density there is approximately three (3) times as many as the
average in the country.

The annual precipitation in the central dry zone is around 400-880 mm and it is mostly observed in
the period from May to October. The villagers depend on reservoirs sourced from rainwater and
shallow wells for their domestic water needs, which consequently sometimes dry out in the dry season.
In this case, the villagers need to use water resources located several kilometers away, which
obviously is quite hard work. According to the survey result implemented in year 2000-2001, only
7,760 (47 %) of all 16,324 villages have their own water resource.

5-1-2 Policy and Current Situation to Water Supply Condition

Based on the water supply condition above, the Government of Myanmar made the improvement of
current condition in the villages in the central dry zone a top priority development subject. Department
of Development Affairs, Ministry of Progress of Border Areas and National Races and Development
Affairs (hereinafter referred to as “DDA”) formulated a “Ten Year Project for rural Water supply
(2000-2001, 2009-2010)” (hereinafter referred to as “Ten-year project”). The Ten-year project aims at
“developing at least one water resource in every village”. The Ten-year project improved the supply
situation in the central dry zone to some extent, but there are still many villages in which one water
resource is used by many households and neither water quality nor quantity is sufficient as a potable
water source. Based on this perspective, DDA recognizes the necessity of sustainable water resources
development in the central dry zone. Therefore, DDA selected villages that suffer from water shortages
and formulated a “Five Year Project for Rural Water Supply (from 2011-2012 to 2015-2016)”
(hereinafter referred to as “Five-year project”) to complement the Ten-year project. DDA has set the
objectives in the Five-year project to construct 826 deep wells, and specified 110 villages in which the
improvement of water supply situation is to be given top priority and immediate attention due to water
shortage, poverty and so forth.

5-1-3  Addressing the Shortage of Quality Water

While developing more water resources to address the water shortage, DDA began dealing with the
issue of safe water supply, that is, the shortage of quality water. In the central dry zone, Mandalay City
Development Committee (hereinafter referred to as “MCDC”) is in charge of the water quality
analysis in urban areas of Mandalay Region, and DDA is responsible for analyzing in the other urban
areas and rural areas in the central dry zone. Therefore, the laboratory of DDA plays a very important
role for health control of the central dry zone.
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The groundwater quality in the central dry zone is strongly affected by the geological environment
from Pegu layer of marine stratum and so the groundwater in many areas indicates significantly high
salt concentration. Also, the blackish brown sedimentation frequently occurs since iron and manganese
dissolved into the groundwater are aerated and then oxidized. Arsenic, which causes problems in many
Asian countries, is not found in the central dry zone. However, high concentrations of fluorine and
nitric acid have been reported in the southern area.

Because a tiny amount of fluorine and nitric acid were detected by technical assistance project in
the central dry zone, changes need to be monitored.

The related government ministries and agencies to be connected drinking water established
Proposed National Drinking Water Quality Standards (hereinafter referred to as “WQS”) in 2006 as the
base drinkable water. This is composed of 28 analysis items covering bacteriology, physics and
chemistry.

5-1-4  Analysis Capability for Water Quality of DDA
(1) Actual Condition of Analysis Capability

The items and capability for water quality by DDA are organized in the following table. These
analysis items and standard value were made independently based on WHO Guidelines for Drinking
Water Quality and considering water conditions in Myanmar. As a result, several items are set below
WHO Guidelines, however, there are no epidemiological problems.
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Table 1: Analysis Capacity of DDA Laboratory for WQS

Classification No. Parameter DDA Standards {WHO Guideline* Unit Testability of DDA **
Microbial 1 Fecal coliforms 0 0 No. 100 mL™* B
water quality 2 |Total coliforms 10 0 No. 100 mL™* B
3 |Arsenic 0.05 0.01 mg L™ A
4 |Cadmium 0.005 0.003 mg L* C
5 | Chromium 0.05 0.05 mg L’ B
6 |Copper 2.0 2 mg L B
Chemical water | 7 |Cyanide 0.07 0.07 mg L” C
quality 8 |Fluoride 15 15 mg L” A
(healthitem) | g | ead 0.01 0.01 mg L c
10 | Mercury 0.001 0.001 mg L™ C
11 |Nitrate 50 50 mg L™ A
12 |Selenium 0.01 0.01 mg L” C
13 Manganese 0.3 0.4 mg L B
14 |Aluminum 0.1 — mg L” B
15 |Chloride 250 — mg L™ A
16 |Hardness 500 — mg L™ A
17 |lron 1 — mg L™ A
) 18 |pH 6.5-8.5 — — A
Che’g:f:‘l!n;"ater 19 |Sodium 200 — mg L™ C
(desirable item) |20 Suffate 400 - mgL" B
21 |Zinc 10 — mg L” B
22 |Calcium 200 — mg L™ B
23 |Magnesium 150 — mg L™ B
24 |Electric conductiviy 150 — msS m* A
25 |Total dissolved solids 1000 — mg L™ A
26 | Color 20 — degree C
Others 27 |Taste and Odor Not abnormal — — B
28 | Turbidity 5 — NTU A
Remarks:  * Based on Guidelines for drinking-water quality, Volume 1, 3rd edition (2004)
** A: Analytical items which are conducted at all times currentry (10 items)
B: Analytical items which have difficulties due to lack of personal skills and laboratory consumables (11 items)
C: Analytical items which cannot be conducted due to lack of equipments, infrastructures and personal skills (7 items)

DDA always analyzes only ten (10) of 28 items given WQS (“A” on the Table 1). About last of 18
items, 11 items (“B” on the Table 1) cannot be analyzed for reasons of lack of consumables or
personnel skill shortage, and 10 items (“C” on the Table 1) cannot be analyzed for reasons of lack of
equipment, improvement of infrastructure and experience. However, 10 items leave much to be
improved for their analysis accuracy.

A5-3



The Preparatory Survey on the Provision of Equipment
for Rural Water Supply Project in the Central Dry Zone

According to UNICEF, DDA members
attended a lecture giving instructions on operating
testing equipment when they received them. And
DDA has operating manuals in the local language
for testing equipment (see Photo 1).

However, currently, administrators do not
understand the manner of operation because they
did not receive instructions from their
predecessors.  Furthermore,  they  cannot
understand the method of real sample
examination that has a variety of water quality
conditions, because the manuals only explain how
to operate the equipment.

Therefore, administrators have done checks and
report instrumentally-determined values that
measure murky and brownish-red groundwater in
the central dry zone that have not had pre-analysis
treatment (see Photo 2). That is, there is a lack of
basic knowledge, water quality analysis techniques,
and directions on equipment use.

It is clear there is a lack of credibility for value
accuracy of ten (10) items that DDA check up
currently. It is difficult to contribute to the aim of
ensuring a safe water supply if this situation
whereby DDA can not get hold of real test results

Photo 1: Equipment operation manual
prepared by UNICEF

Photo 2: Water quality test. turbid water
sample was measured without
any pretreatments

is permitted. It is a task of pressing urgency for DDA to acquire basic water quality testing techniques.

DDA has a system to convey obtained well water at new well drilling points or repaired wells, and
to conduct water quality analysis. In the event of a problem, DDA will devise measures regarding the
well water, for example a ban on using the well. As such, DDA’s analysis data has authority and
responsibility, so it is a serious commitment for DDA to obtain exact data.

(2) Actual Condition of Materials for Water Quality Analysis

All materials for water examination DDA is using are provided from WHO or UNICEF. Details of
materials and lab equipment possessed by DDA are shown in Table 2.
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Table 2: Materials and Equipment Condition of DDA Laboratory

Classification Donor Equipment name Specification Using state
pH meter Bench use only. High accuracy and repeatabolity. Rarely use
EC meter Calibration method is relatively complicated. Rarely use
WHO Spectrophotometer Auvailable for various orgainic and inorganic items Rarely use
Portable coliform test kit Currently in use in the Township Unconfirmed

Equipment for water
qip Not so high accuracy. Available also for on-site

quality test M ulti-meter for water qualityf measurements for pH, EC, TDS and salinity. Current use
Portable arsenic test kit Auvailable also for on-site measurement. Low accuracy. Occasional use
Refrigerator freezer Use for safekeeping for sample water Current use
. Laborator){ WHO Chemical balance Weighing range: 0.1 g- 3 kg (approx.) Rarely use
instrumentation Hot stirrer Diversion to cultivation of coliforms currently Unconfirmed
Drying oven Temperature range: 5 - 200 degree centigrade Rarely use

In the early 2000s WHO provided materials, after that UNICEF provided further equipment (see
Figure 2). But the situation of their use in the past is unclear because DAD doesn’t have a system to
record. Now ADA only uses materials provided from UNICEF. Because it is more convenient
provided from UNICEF than WHO. To use sophisticated equipment from WHO, DAD needs
high-level of knowledge and techniques. Equipment from UNICEF needs few reagents for preparation,
so now a spectral photometer from UNICEF assumes ADA’s chemical water examination.

Though field observations show this spectral photometer lacks stability of illuminant and
poorly-reproducible final value. Presumably, this arises from handling misses and maintenance of
administrators. It needs building up method of operation and maintenance. The usable lifespan of the
equipment was taken up by mastering applicable operating instructions and doing basic maintenance.

(3) Actual Condition Operational and Maintenance in Laboratory

There are two (2) people doing water examination in DDA laboratories. One is a manager, whose
position is “Sub Staff Officer”, which has a three (3) year service period. Although he is an intellectual
with a chemical technology postgraduate degree from Mandalay University, they had no lectures on
chemical analysis.

The other is an assistant, with a five (5) year service period. He graduated from a chemical course at
Mandalay University, he also has received no lectures on analysis.

The actual achievement of water examination is 268 for DDA in 2009. Annually, the most busy
period starts in June and continues until September (see Figure 1). Other time in this busy period,
water examination is undertaken by only the manager. There is no plan to increase the staff.

As already mentioned, DDA has a system of conducting water examinations in the laboratory, but
they don’t draw up an inventory control of test reagents and management of water examination
without having an operation manual.

Especially, test reagent is ordered from UNICEF every year with considering actual achievement
previous year by DDA. There is some doubt; in spite of DDA lacking an administration system, how
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they got this information about test reagents.
It is necessary to make more improvements and buildup administrative control to correspond to the
planned increased water examination in future.

Actual result of water quality tests (number of samples)
0 10 20 30 40 50 60 70 80

I
Monthly
9 i average
- (22 samples)
H |

Jan.
Feb.
Mar.
Apr.
May
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

74

Figure 1 Actual Achievement of Water Examination at DDA Laboratory in 2009

(4) Necessity of Soft Component

Thanks to the technical assistant project on the rural water supply in the central dry zone, new
construction and the management capability of DDA was elevated. So, planning of increased water
supply is a marked achievement. On the other hand, already mentioned, it is apprehensive about
operation and maintenance system and water quality analysis method for the DDA’s laboratory which
assumes the role of securing water from new wells. In this Project new construction of water source
and water examination is inextricably linked. The Project will not contribute to the achievement of
DDA’s upper goal: “to supply water through the entire year and elevate the living environment in the
central dry zone” without strengthening the water examination system. And, about equipment
maintenance and administration, care will need to be taken not to have similar problems to WHO and
UNICEF, without considering about actual condition and adjusting system for management lab.

Consequently, there is a strong necessity for technical guidance on water examination by soft
component to make sure that the project progresses smoothly and it has a lasting impact.
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5-2 The Aim of Soft Component

The sphere of the soft component activities at DDA's water examination laboratory were considered
- in light with the current condition of the laboratories and according to the general steps outlined in
Figure 2 - to achieve the fundamental phase and accuracy level.

Realization of enlargement and reconstruction of laboratory, installation of special analytical
equipment is vital for achievement of acquirement of analyses techniques for 10 items and
implementation of various water quality tests, which are part of the application phase. Therefore, a
long-term commitment is need from the Government of Myanmar, because all of these components
need to be tackled independently by DDA. Moreover, as mentioned above, each component of the
fundamental phase has room for improvement.

Consequently, the target of the soft component is to support strengthening the structure and
improving accuracy of water quality analysis.

P Highly accurate water quality tests are N\
conducted sustainably

o—— Implementation of various water quality tests

N All 28 items of water quality test will be
able to be conducted

—— Acquirement of analyses techniques for 10 items

® Laboratory facutionality is improved

~
Implement by DDA's
independent effort

Enlargement and reconstruction of laboratory,
installation of special analytical equipments )

— Application phase =

Current system of water quality test is strengthened and

improved accuracy (Soft component goal)

Improvement of ledgers and manuals

Equipment life span is extended

Master operation procedure, maintenance and
management of the equipment

18 items of water quality test can be conducted

Acquirement of techniques for water quality analysis
(18 items)

Laboratory staff learns essential knowledge of
analytical chemistry

Sphere of the soft component activity |—/

Figure 2: Aim and necessary matters for soft component

( — Fundamental phase ]
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5-3 The Result of Soft Component

In accordance with the above objects, the results to be expected by implementation of soft
component are shown below. This soft component will be implemented to two (2) DDA laboratory
staff and responsible person. These laboratory staff is working full-time on water quality analysis,
therefore, there is no possibilities of a change in personnel. In addition, the contents of activities in
order to achieve each result are mentioned in detail in Chapter 5.

5-3-1 Result 1: Acquirement of Techniques for Water Quality Analysis (18 Items)

DDA staff may have mastered the basic techniques of water quality analysis with accuracy on this
result. The items for technical transfer are ten (10) to be analyzed every time (“A” in the table), and
eleven (11) not to be analyzed because of lack of techniques and equipment (reagents) (“B” in the
table) in Table 2, Chapter 1.4.4. However, “Fecal coliforms” and “Total coliforms” in the microbial
water quality are excluded, because the target of water quality analysis is mostly groundwater. And
“Taste and odor” in the other is also excluded, because equipment is not necessary for analysis.
Therefore, the items to be conducted in the technical transfer for water quality analysis are eighteen
(18). These eighteen (18) items are enough for groundwater development (groundwater source).

1) To understand the analysis basis for equipment

2) To understand methods of coordination and treatment of reagent
3) To understand suitable methods of pretreatment of reagent

4) To be able to analyze eighteen (18) water quality items

5) To consider characteristic features of water samples

In addition, after mastering the above 3), laboratory staff may be able to suggest how to take and
transport water samples to a third party (mainly drilling team). After mastering 5) above, they may be
able to recommend and instruct the correspondence to the villagers when samples are found with
highly contaminated water that may pose a health risk.

5-3-2 Result 2: Master Operation Procedure, Maintenance and Management of the
Equipment

DDA staff may have mastered the method of equipment operation and maintenance in order to
implement sustainable water quality analysis with accuracy on this result.

1) To understand the relationship between maintenance of equipment and accuracy of analysis
2) To master methods of equipment operation
3) To master methods of maintaining equipment

5-3-3  Result 3: Improvement of Ledgers and Manuals

The ledgers and manuals may be improved in order to consolidate the operation and maintenance
structure of laboratory on this result.
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1) To maintain the data for water quality analysis

1) To maintain the ledgers of equipment and utilization

2) To maintain the reagent inventory

3) To compile the manual for water quality analysis

4) To compile the maintenance manual for equipment

5-4

Confirmation Method of Achievement of the Result

The result item, confirmation issue and method in order to confirm the achievement for each

activity is shown in Table 3. In addition, the result will be confirmed upon completion of local

dispatch by the Japanese consultant.

Table 3: Objectively Verifiable Indicator and Means of Verification

Result item Obijectively verifiable Indicator Means of verification
1) Understanding of measuring principles of
Result 1: analytical equipment

Acquirement of
techniques for water
quality analysis

(18 items)

2) Preparing test reagents properly

3) Acquirement of pretreatment methods for
water samples

4) Understanding of quality management
methods for analytical results

e Training record
e Paper/practice examination record

Result 2:

Master operation
procedure, maintenance
and management of the
equipment

Conducting operation and maintenance of
equipment based on principle and
specification

e Training record
e Paper/practice examination record

Result 3:
Improvement of ledgers
and manuals

1) Managing water quality data properly

2) Managing equipment properly

3) Managing reagents properly

4) Conducting appropriate water quality
examination sustainably

o Data record of water quality test

e Equipment logbook, operation
record

¢ Stock book and usage record of
reagents

o water quality test manual
o Equipment maintenance manual

5-5 Activity of Soft Component (Input Plan)

Technical transfer on this soft component set four (4) terms in order to sustain consolidation of

activity. In addition, local personnel are not utilized on this soft component with consideration for

technical level of water quality analysis, because a Japanese consultant who has necessary techniques

for the activities of each term will implement it directly, as mentioned in the next table. Number of

times for dispatch by Japanese consultant is once (1), and the period is calculated as 1.13 months. The

Japanese consultant will report progress and point of occasion to DDA arbitrarily and adjust the

contents of soft component in order to transfer technique surely.
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5-6

Procurement Method of Implementation Resource

As mentioned above, this soft component is implemented by one (1) Japanese consultant directly,

therefore local resource is not utilized. The reasons are shown below.

1

2)

3)

4)

5)

S-7

Technical level of local personnel is not enough, therefore, conclusive technical transfer is not
expected in case local personnel are utilized.

Person in charge of water quality analysis in DDA is only two (2), therefore local personnel
except translator is not utilized.

Implementation by one (1) Japanese consultant is more effective, because the number of
equipment for water quality analysis is small.

Item of water quality analysis to be trained is small, therefore, multi training structure is not
utilized.

Priority issue for training is the basic of analytical chemistry, knowledge and experience from
local personnel is not utilized.

Implementation Plan

Implementation plan of Soft Component is shown as Table 4 (next page).

5-8

Output

The following reports will be submitted arbitrarily to JICA (in Japanese) and DDA (in English), the

implementing organization in Myanmar.

1)

2)
3)

4)

5)

5-9

Activity plan (JICA Myanmar office: upon arrival in Myanmar, DDA: upon arrival in Nay Pyi
Taw)

Activity report (weekly, DDA: on completion of each term)

Manual for water quality analysis (English, JICA Myanmar office: on completion of the 4th
term, DDA: on completion of the 4th term)

Manual for maintenance of the equipment for water quality analysis (English, JICA Myanmar
office: before leaving, DDA: on completion of the 4th term)

Completion report (JICA head office: after arrival in Japan)

Responsibility of Myanmar Side

In order to implement high accuracy water quality analysis continuously, aggressive participation

and execution of responsibility by Myanmar side are very important. The responsibility of Myanmar

side is as below.
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5-9-1 Responsibility during Implementation of Soft Component

1) Permission of inland transportation for Japanese consultant
2) Work space for implementation of the Project
3) Assignment of needed staff for the Project

5-9-2  Responsibility after Implementation of Soft Component

1) Continuous assignment of staff for water quality analysis and maintenance for equipment

2) Continuous budget for water quality analysis and maintenance for equipment

3) Continuous implementation of water quality analysis and maintenance for equipment by
utilizing output of soft component

4) Periodical monitoring for activity of water quality analysis
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(1) AFive Year Project for Rural Water Supply
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The Preparatory Survey on the Provision of Equipment
for Rural Water Supply Project in the Central Dry Zone
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