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TOM TAT

PINH GIA THIET HAI KINH TE DO O NHIEM BUI PMyo
PEN SUC KHOE CONG PONG DAN CU

O Viét Nam, thiét hai kinh té do 6 nhiém méi trirong khong khi gay nén cac bénh vé durong hd hdp chua
e tinh vao bang gia tri thiét hai kinh té, ma coi né nhir mét logi chi phi dn. Dé co thé dinh gid dwoc
thiét hai kinh té, bai bao nay thuc hién dia trén sé lieu nong dé trung binh cua toan bg dot quan trdc
trén dwong Lang Ha- Gidng Vé va dwong Nguyén Trai, Thanh Xuan, Ha Ngi véi nong dg PMyo 1a
0.318mg/m?, mizc bién thién dA 1a 0.168pu/m? va 0,366 mg/m?3 va dA 1a 0.216 p/m3 firong #ng. So liéu
phéng van dich té hoc cia 123 nguoi tinh nguyén thuge 6 nhém nguoi dan dé bi tén thuong, cac hé s6
bi - d6 doc ciia dwong cong lieu heong- dép g, cong thize tinh thiét hai duwoc ap dung cong thirc cua
Bart Ostro® vé ddanh gid hiéu iing tac déng dén sirc khée do 6 nhiém méi trirong khong khi.

Véi tinh todn ban dau cho thdy, nguroi dan song trong méi trrong 6 nhiém PMyg (0.3-0.4mg/m?3) phdi
chi tra tir 95 dén 118 dé la /ngwoi/nam cho kham va chiza bénh.

Ddy la nhiing két qud wdc tinh ban dau, con sé ton that kinh té do 6 nhiém bui PMyg i sirc khde cong dong
¢6 thé thdap hon nhiéu so Véi thyec té i con nhiéu yéu té chua durot thong ké hét trong nghién cizu nay.
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1. INTRODUCTION assessing the level of air exposure due to
In Vietnam, the economic losses caused by traffic to the health of the community in Hanoi.
environmental pollution, especially the traffic The scientific basis for this project is based on
air environment, have not been included in the the guiding documents of Bart Ostro®, other
table of economic losses, but considered as a publications*>6 and other countries'
kind of hidden cost. There have been some experiences™®. The calculated constants are
publications on the calculations related to applied to the cases that inherit the published
economic losses caused by environmental statistics in the world1234 to help readers
pollution®°, but not many and have not better understand the research of statistical
attracted the attention of scientists as well as excellence in large community

managers. Therefore, the World Bank' has Calculating the total economic damage
supported Vietnam to implement the project on caused air pollution®
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* The total value of economic damage, Tec
This calculation is only approximate, because
of many different factors, causing various
health effects and causing various diseases.
Theoretically, it can estimate the number of
affected people and estimated economic
damage of each element separately, then
summing them together. But this value is
always lower than reality, because of the
general public is only an approximate sense.
The total value of economic damage ware
calculed by the relationship of Bart Ostro and
otherst24> folowing such as:

Tec =) TidH; [1]

Where: Tec: The total value of economic
damage, Vi - Value economic loss of an effect
on the impact of air pollution. dH; - Change in
population risk of health effect i;

¢ The change in population risk of health
effect i, dH; 123

The estimated the change in population risk of
health effect can be estimated by the following
relationship as folowing?®

dHi= bi * POP; *dA [2]
Where bi = Slope from the dose — response
curve for health impact i, POP; = Population at
risk of health effect i, dA = Change in ambient
air pollutant under consideration

¢ Economic loss due to leave is calculated
from the formula, Ti%23

Ti = X number of off work days * 8 hours /
day * X wages / hours [3]

¥ number of off work days = £ population *
percent of adult * The number of restricted
activity days * RRAD.

Index of Restricted activity days:

A RRAD/person/year = 0.0114 * current
RRAD * dA (which RRAD = 3)

Factor 0.0114, RRAD = 3 are taken from
statistics epidemiological.

2. RESEARCHING METHOD

The total economic damage caused by air
pollution risks, which impact on human health,
are calculated from sources such damage:

- Economic losses due to lost work days

- Economic loss due to premature death

- Economic loss due to medical treatment,
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including the cost of treatment (medication and
examination), travel expenses, the cost of
training health care costs of hiring and other
expenses)t*

The estimation of the health and economic
effects  after  methodology of U.S.
Environmental Protection Agency (EPA) for
particulate matter. To estimating the economic
value associated with changes in air pollution,
there are factors must be determinated such as
the risk population, level of changing in air
pollution (PMsg). The range of upper changes,
central change and lower change are used after
publicated papers of Bart Ostro®.

2.1. Selection of the most vulnerable and
most at risk population 34

The study was caried out on the risk impact
from air pollution originating from traffic
operations to public health, particularly
respiratory  diseases. Key research are
vulnerable people, namely the objects are most
at risk, such as people living and working on
both sides of the road as sellers, motorbiker,
students, traffic police... on Lang Ha - Giang
Vo and Thanh Xuan, HaNoi (315 people)3.
The population of Ba Dinh: 241,200
(According to Statistical Yearbook 2015).
Population of Lang Ha-Giang Vo street
approximately 11,200 people. The population
of Thanh Xuan is 262,600 people and
Polulation ~ of  Nguyen  Trai  streed
approximately 14.600 people (the approximate
number base on of statistics of homes and
agencies along the way).

2.2. Equipment to PMa1o determination

* PMyo measurement equipment:

For PMy, we used the pDR-100AN model
manufactured by Thermo Inc., USA.

The instrument estimates mass concentrations
ranging from 0.001 to 400 mg/m?®,

The instrument has an accuracy of + 5%.

The concentration measurement range is 0.001
to 400 mg/m?®,

The monitor has an internal data logger which
can store more than 13,391 data points. The
monitor is very portable as it weighs only
0.5kg. This instrument’s performance has been



widely studied under different operating
conditions (Wu, Delfino, Floro et al. 2005,
Chakrabarti, Fine, Delfino, et al. 2004,
Muraleedharan and Radojevic 2000)

* Measurement equipment of Temp, RH and GPS
The performance of the particulate matter
monitors is highly dependent on temperature
(T) and relative humidity (RH) conditions. The
PMz2s monitor (model pDR-1500) has internal
sensors for T and RH. However, for the model
pDR-1000AN we needed to use external
climate sensors. We used the model U12-013
HOBO sensors made by Onset, USA.

The range of measurements are - Temperature:
-20° to 70°C (-4° to 158°F) and RH: 5% to
95% RH. This product can store up to 43,000
measurements of 12-bit resolution readings.
The sensors have an accuracy of Temperature:
+ 0.35°C from 0° to 50°C (+ 0.63°F from 32°
to 122°F); RH: +2.5% from 10% to 90% RH
(typical), to a maximum of £3.5%.

The resolution is Temperature: 0.03°C at 25°C
(0.05°F at 77°F), RH: 0.03% RH. The sensor
weighs 46g.

3. RESULTS AND DISCUSION

3.1. PM1, CO dust monitoring results on
Giang Vo-Lang Ha, Ba Dinh

This article uses the test results of the average
dust concentration monitoring of PM1o, PM25s
and CO at locations on Giang Vo, Lang Ha, Ba
Dinh district®. Due to the relatively low PMzs
and CO content, the research team did not
include it in this report.

Table 2. PMyo dust concentrations on

surveyed Lang Ha-Giang Vo road (Duration:
8/2014- 9/2015)

Street CO (mg/m?) PMy (mg/m®) | PMs s (pg/m?)
Lang Ha - Giang Vo 255 0318 9119
Nguyen Trai 2 0.366 101.63

VN Standard 052013 MONRE | 30 015 50
dA(GV-LE) 45 0.168 4119
dA(NT) 8.0 0216 51.63

(Source: WB Project®: Consulting services for

exposure and health effects for Hanoi
(Package 01b/HP3The East-West Center
(EWC), USA [Sub - Consultant: Institute

ofnvironment Science and Public Health
(IESH)]
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3.2. Determination of change in population
in Ba dinh district.

Determination of change in population is likely
to be the impact of PMyo pollution and health
risks in Ba Dinh District as folowing.

With population POP of Ba Dinh: 241,200
(According to Statistical Yearbook
2015).Population of Lang Ha - Giang Vo street
approximately 11,200 (the approximate
number base on of statistics of home and
agencies along the way).

With the averadge PMg is dA = 168 pug/m3
Change in mortality*?3

Change in mortality (Max) = 9.1x10¢ * 168 *
11200 = 17 cases of premature deaths

Change in mortality (Aver) = 6.72x106 * 168 *
11200 = 13 cases of premature deaths

Change in mortality (Min) = 4.47x10% * 168 *
11200 = 8 cases of premature deaths

The number of human deaths will decrease by
an average of 13 cases if the PMyg in the air on
Lang Ha — Giang Vo conformed to Vietham
standards. PMjo pollution levels. In Lang Ha —
Giang Vo streed possibility every year about 8
cases in minimum and 17 cases in maximum of
premature deaths.

Respiratory Hospital Admissions RHA 1367,
Change RHA per 100,000 people:

Max = 1.56 * 168 pg/m® (change in PMyg) =
262 (per 100,000 people)

Average = 1.20 * 168 pg/m? (change in PMo)
=202 (per 100,000 people)

Min = 0.657 * 168 pg/m? (change in PMyg) =
110 (per 100,000 people)

Change in total RHA = Change in RHA per
100.000 x (Population of Lang Ha - Giang Vo
street/ 100.000)

Max = 262 * (14600 / 100.000) = 29 (cases)
Average= 202 * (14600 / 100.000) = 23 (cases)
Min = 110 * (14600 / 100.000) = 12 (cases)
Thus, there are an average of 23 cases of
hospitalization due to diseases related to
respiratory dust pollution.

Emergency Room Visits

Change in ERV per 100,000:

Max = 34.25 * 168 pg/m? (Change in PMyo) =
5754 (per 100,000)



Average = 2354 * 168 pg/m® (Change in
PM3g) = 3955 (per 100,000)

Min = 12.83 * 168 pg/m? (Change in PMyg) =
2155 (per 100,000)

Change in total RHA = Change in RHA per
100.000 x (Population of Lang Ha - Giang Vo
street/ 100.000)

Max = 5754 * (11200 / 100000) = 644 (cases)
Average = 3955 * (11200 / 100000) = 443
(cases)

Min = 2155 * (11200 / 100000) = 241 (cases)
Thus, among the total number of people living
and working in Lang Ha - Vo there are an
average of nearly 443 emergency cases every
year involving the respiratory tract caused by
air pollution.

Restricted Activity Days- RAD

Change in RAD/person/year:

Max RAD/person/year = 0.0903 * dA = 0.0903
*168 = 15.17 (days)

Average RAD/person/year = 0.0575 * dA =
0.0575 * 168 = 9.66 (days)

Min RAD/person/year = 0.0404 * dA = 0.0404
* 168 = 6.79 (days)

Total RAD = (Change in RAD/person/year) x
(Population of Lang Ha - Giang Vo street)

Max = 19.50 * 11200 = 169,908 (days)

Aver =12.42 * 11200 = 108,192 (days)

Min =8.73 * 11200 = 76,017 (days)

Thus, there are an average number of about
100,000 working days lost every year due to
the labor-related diseases respiratory tract.

3.3. The total value of economic damage,
Tec

Economic loss due to leave is calculated from
the formula:

Y Ti = £ * number of off work days * § hours /
day * X wages / hours

¥ number of off work days = X population *
percent of adult * The number of restricted
activity days * RRAD.

Index of Restricted activity days:
A RRAD/person/year = 0.0114
RRAD * dA (which RRAD = 3)
Factor 0.0114, RRAD = 3 are taken from

* current
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statistics epidemiological

This calculation is only approximate, because
of many different factors, causing various
health effects and causing various diseases.

GV-LH NG-TRAI
¥ * number of off
work days 11.000 18.000
Working time/day

hours

Wage/hours
(4usd/hour) 4 4
Population
peoples 11.200 14.600
Index of
Restricted activity 3 3
days
Economic 94.285 118.356(
loss/person /year (USD) USD)

4. CONCLUTION

Being exposed to PMjo dust, these people will
suffer respiratory diseases, have to quit their
jobs and suffer not only health but also
economic damage. The paper has tested the
method of evaluating the economic losses of
the most vulnerable objects in the air polluted
by mobile emissions. Initial results show that
these people have to pay between 95 and 119
USD / person / year due to exposure to PMyg
dust. The calculations above are preliminary,
much lower than the reality, but it is a known
number of economic losses that can be
calculated.
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