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Table 6.3.7 - Typlcal calculation method for estimating seplage quantities

Populations

Populalion requiring otganised seplage collection and disposal service 1,000,000 %
Assumptions

A diy solids produced per person {glcepitaday) 55
B dry solids after reduction by digestion in septic tanks (g/capita.day) 34
c waler content of solids _ 87%
D no. of persons per seplic tank - N
E avetege size of seplic lank m3 4
F density of septage (Kg/liter) 1.024
Quantities of seplage '

G=Bx365/1000 Dry weight of solids accumulated per year {Ka/capilalysar) 12
H=G/{1-C/100) _Wet weight of sdlids accumulated per capita per year (kg/capita per year) 95
E=HA1 000 Volume of solids accumulated in seplic tanks (m3/capita.year) 0.093
J=Dxd - Volume of sdlids accumulaled per sephc lank (m3fyear) ' 0.7
K=75% XE/J ¢leaning frequency in years (75% = tanks cleaned when 3/4 ful : 4.0
Assuming seplic tanks are distonnected after sewers are installed

L:sPopulatiod DK no. of tanks lo be cleaned every year : 31,075
M=ExXx75% ___volume of septage removed for disposal m3/yeay (75%=collectable amount) 93,224
N=1/365 volume of septage removed for disposal m3/d n 255
O=N/population specific yield m3/day/capita ) 0.000255
Noles:

(1) Dally amount assuming colleclion 7 days per week, 52 weeks per year
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Table 6.3.12 - Impact of septage discharges at Wastewater Treatment Plants

Nhue River Basin:
2005 2010
1 Volume coliected for disposal per day (m3fday) 175 110
2 Septage loading
a) Seplage characteristics
8O0 my/! 6,000 6,000
SS my/l 15,000 15,000
b) loading
80D Kg/day 1,050 660
§S Ka/day 2,625 1,650
3 Plant Capacity (m3/day)
- zone 2 treatment plant 75000 75000
- zone 4 treatment plant 70000
- zone 3 treatment plant 45000

totai 190000

4 Increase in BOD and SS loading caused by septage
a) Influent wastewater charactetistics

80D mg/l 312 305

58 myg/l 300 300
b) Plant BOD load without septage (mg/l)

- zone 2 plant 23400 22875

- zone 4 plant 21350

- zone 3 plant 13725
¢) Plarit SS load without septage (mgfl)

- zone 2 plant 22500 22500

- zone 4 plant 21000

- zone 3 plant 13500
d) Percentage of total sepiage received at each treatment plant

- zone 2 plant 100% 39%

- zone 4 plant 37%

- zone 3 plant 24%

100%

¢) Increase in plant BOD loading per day with seplage

- zone 2 plant 4% 1%

- Zohe 4 plant 1%

- zone 3 plant 1%
f} Increase in plant SS loading per day with septage

-zone 2 plant _ 12% 3%

-zone'4 plant 3%

- zone 3 plant _ 3%

5 Comments

- Peaks day deliveries of up to 3 times the average can be expected. .

6 Concluslon
Treatment plants must be deslgned w;th extra capacity to treat high suspended solids and BOD

loads from septage - -
; investment cost for wastewater treatment plant includes 1% allowance for exira capacity
O&M costs include a 10% allowance for increased treatment costs

6- 108



Tabls 6.3.13 « Estimate of Area Aequired for Gla Lam Seplage Pond

Maximum Quartity of Septage Collected
Nhue River Basin
Gialam

Dong Anh

Design Temperature coldest month:
Awverage Annual Rainfall

Average Annual Evepivation Rate
Net Rainf@ai

Seplaga BOD;

1. FacuMtative pond
a. daily BOD Yoad (L, kg/d) is calcutated from: L=.001 xixQ
b, permissibie BOD surface Joading et 16°C (Mara 1987)
<. facutative pond area = /o

2. Hydraullc retention time
d. Volume of septage
&, Volume due to pet ralnfall = ¢ X net rainfall 7 385
. Volume of infivent
g. Pond depth
h. Retention time

m3/d
m3'd
mdd
celcius
mmfyear
mmpyear
mimfyear

kg'd
kg/d

m3/d

m3/d

days

6- 109

&5
183
34
102
166

243
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- Screening

SO BRI

Sfabilizaﬁon ponds {ofie of more}

(s ) Proces ——»@—»

Solids separation
e.g. Intermittent sand filters

* maturation pond

Stabitizalion ponds ' l

Flgure 6.3.12 - Typlcal Flow Schematic for Septage Waste Stabllization Ponds
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Sereening
Agquatic
treatment >
system
Digestion (astobic/anaetoble studga disposal

a) Agualic treatment system {ATS)

wet land of
* aquatic treatment system

—>®-— A

EEEE:

Slabilization ponds

b} Stabilization ponds with wet land or aquatic treatment system

solids sepasalion

e

Bio-disks or
rickling filters

sludge disposal

¢) Bio-disks or tfickling filters treatment process

solids separation
aeration tank

Digeslion {aerobic/anaerobic
sludge disposal

d) Activated sludge treatment process

Figure 6.3.13 - Flow Schematle for Typical Smali Septage Treatment Facllities
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Flgure 8.3,14 - Transition of planned septage collection populatien and municipsl sewage population

Zone 1 - Oid City Center
Pop (000's)  sewer seplic

1957 793 0 793
2005 750 280 470
2010 712 712 0
2020 690 &90 0

Zona 2 - Red River Right Bank

North West

Pop {000s)  sewer septic
1997 217 1] 217
2005 317 (1} a7
2010 352 35 317
2020 406 355 40

1997 2005 2010 220
Zone 3- Red River Right Bank
South

Pop (000s)  sewer seplic
1997 229 0 229
2005 2 0 221
2010 245 0 215
2020 248 248 0

1997 2005 2010 2020

Zona 4 - bong Anh Urban Area
Pop (p0d's)  sewed seplic

1597 14 0 i14
2005 237 95 142
2010 a4 154 160
2020 672 330 342

1997 20056 2010 2020

Zone 5 - Gia Lam Urban Area
Pop woos)  sewer seplic

1997 129 0 129
2005 144 0 144
2010 153 0 153
2020 328 328 0

1997 2005 2010 2000

* Zone 6 - Sub-wban
Pop {Xrs)  sewer septic

1597 762 0 762
2005 849 0 849
2010 908 0 908
2020 1,008 0 1,008
1597 2005 2010 e
Zone 7 - Ho Tay :
Pop (ood's)  sewer seplic &

1997 45 0 45 50
2005 49 49 ) 40
2010 54 54 0 233
2020 57 57 0 10

0

1997 206 2010 2020

W PopUation ' ' s
Cornected o sewer

- dp- Connected 1o septic tank
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Septage hauling luck

& [ ' ) Conlainmenl'wall
N
30 7o Y b | G‘\'ﬁ-‘
e Bl ) /2 2

(\éﬂ =

ES e _‘\-J'-,_ =
; e
Water supply ) )
for washdown ;
1:1 Slope
Septage wel well $ -
Pump intake ‘,ﬁ =
Flow to ) -
wastewaler =+ Grinder type
lreatment ) - transfer pumps
Iaciliti_es
THE STUDY ON ENVIRONMENTAL Figure 6.3.17
IMPROVEMENT FOR HANOI CITY | Typical Septage Receiving Facility
JAPAN INTERNATIONAL COOPERATION AGENCY ' :
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6.4 Strategics and Mcasures for Achieving a Clean Air Environment
6.4.1 Basic Concept for Plan Formulation
(1) Basic Concept

Based on the results of the cvaluation of the present air quality and future air
quality for the years 2010 and 2020, and in order to attain the proposcd air quality
targels as mentioned in scction 5.1.3, scveral countermeasures will have to be
implemented for cach type of emission source. The major sources of pollution in
Hanoi arc as shown below.

+ Domestic Emissions

¢ Industrial Emissions

»  Moltor Vehicle Emissions

The importance of these cmissions will increase in the [uture. This section presents
some countermeasures for domeslic, industrial and transportation sources of air
pollutants. A summary of proposed countermeasures are shown below.

Direct Measures for Achieving a Clean Air Environment

Scctor of activity Strategies and Measures

Domestic Promotion of gas for cooking in houscholds

Gradual elimination of coalfwood used as fuel in the urban arcas

Industry Promotion of cleaner production (including energy conservation) in existing and new
facilities

Development of process-specific air emission standards

Increase air emission regulation compliance by inspection and stack measurcmenls

Promotion of use of cleancr fuels (gas, low sulfur fuel oil) instead of coal and high
sulfur fuel oil :

Adequate stack design (height) to avoid rxccssive‘pdlluianl conceniration in ambient air
cven if emission are within standards

'l‘raﬁspnrlali(m : Unleaded gasoline
Low sulfur diesed (500 ppm) and gasoline (100 ppm)

Emission regulations for new motor vehicles (for example: Japan, EEC standards for
automobiles and trucks; Taiwan or Japan standards for motorcycles). Unleaded gasoline
is a prerequisite lo this measore.

Inspection and maintenance programs for motorcycles

Countermeasures for mobile source air emissions are not only direct measures but
also indirect measures. Indirect measures are usually aiming at solve traffic
congestion problems, while direct measures aflect Lhe emission at the source.
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Indirect Measures for Achieving Clean Air Environment

Sector of aclivily Strategics and Mcasures

Transportation Construction of read infrastructure (improvements to existing network and
counstruction of ring roads) to improve traflic flow

Better public bus system, with low emission buses for routes in the central urban
area

Tmprovemeats to traflic flow by better sigualling

Two-wheeler policy: 1o avoid traflic congestion and minimize construction of
infrastructure

Major improvement to stteet cleaning activities (water lushing, vacuum and
sweeping)

Improvement to road neiwork to elimivate unpaved areas on the side of urban
readways

Higher than standard ambicnt air TSP concentrations were identificd as the major
actual and future air quality problem in Hanoi. For other pollutants (CO, NO,, SO,
and PM10), the sitvation is estimated to be acceptable in most arcas of Hanoi.
Measures should, therefore, aim at reducing TSP emissions in the fulure and to
limit the growth of the loads of the other pollutants.

(2) Dircct Counlermeasures
1) Domcstic emissions

Domestic cmissions do not contribute greatly to total atmospheric pollution.
In a “do nothing” case and with further industrial development and increase in
traffic, the relative contribution of domestic emissions 1o atmospheric load
will decrease. However, in lower income high population density residential
areas, the use of coal {especially the cheap “pressed coal cylinder”) for
cooking contribules o deterioration of air quality, especially in the morning
when houscholds start up their coal burning units. The usc of coal causes
much more indoor air problems than general air quality problems. In fact,
some studies in Hanoi show that CO concentrations in kitchens and houses
using coal can reach levels up to 55 mg/m’, about 8 times the maximum
estimated CO hourly concentration for gencral air quality in Hanoi.

~ A major switching from coal to clectricity or natural or petroleum gas will
~ ¢vidently improve air quality in a ncighborhood but the main benefits will
certainly be bctler_in'door air quality and less exposure to toxic gas for people
who cook with coal. '
z;} _ With future cconomic development and family income increases that follow,
it is belicved that people who can afford it will switch naturally from coal to
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gas. For th¢ moment, it scems that the main obslacle to use gas instead of @
coal is the procurement cost of the gas burner or cooker. In order to

promote the use of gas over coal, the price of gas must be competitive,

especially for lower income familics. Banning the use of coal in the city

center is probably too drastic a mcasure unless other measures are put in

place to help low income families. A first step would be to climinate

gradually the “pressed coal cylinder” by industrially processed coal There is

actually no governmental program such as special loans or discount prices to

help familics in the procurement of a gas burners.

The main objective is to reduce the use of coal and wood in the Old City
Center area from 62% to 5% of houscholds. In the rural arcas, the needed
reduction would be much less.

2} Industrial emissions

Globally, industrial emissions from fuel combustion could increase by a factor

of 5 1o 6 between 1997 and 2020 if no reduction measures are implemented.

This cslimated increase is based on the assumption that new industrics emit

the same amount of pollutants per vnit of production than the old ones and
- that nonc of the existing plants will reduce their emissions.

A large number of cxisting facilities that submiticd EIA reporis have
identificd some measures to be implemented to reduce air emissions. The
challenge will be 1o implement them.

Measures to be applied to industrics can be divided into the following
calegories: emission reduction and increased diffusion.

(a) Increascd ditiusion or increasing stack heights

Increased dillusion, by increasing stack height, docs not greatly change the

contribution of a specilic source to general air quality in Hanoi, but can make

~major changes in the vicinity of a specilic industry. Even ‘with increasing

stack height within the limits of “good engineering practice stack height” to

minimize impacts on air-quality, a specilic point sourcé must still meet the air

emission standards. “Good engincering practice stack height” is usually

defined, following US-EPA, as the greater of either 2.5 times the height of

surrounding buildings or 65 meters. _ o

Some sources in Hanoi should probably incréase stack height even if they

meel the emission standards. . In the EIA process for cxisling and nicw : -
facilitics, air dispersion modcling can be used as a tool to establish the s
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required stack height 10 minimize air quality impacts in the vicinity of a
source.

(b) Development of process-specilfic air emission standards

The actual air emission regulations for TSP, CO, NOx and SO2 are gencral
and apply to all types of source, regardless of the type of process. Process-
specitic emission standards by type of industry should be developed and
adopted, starting with difterent standards for NOx and TSP for diflerent fucls
(gas, lucl oil, coil) and firing capacity of combusiion devices. An opacitly
standard for combustion devices can casily be implemented to assure that
combustion is cllicient and complete.  Enforcement of such an opacity
standard can be performed by visual inspeciion of the plume (“Standard Test
Method for Relative Densily of Black Smoke (Ringelmann Method)” -
ASTM-D3211) and does not require stack sampling.

(c) Increasing source compliance Lesting for major sources

(d) Promotion of cleaner production and cleancr fucls

Restrictions on fuel sulfur content in the urban arcas or specilic industrial
zones il needed.

Insisting on the implementation of the Best Available Technique Not
Entailing Excessive Costs for new sources or upgrading of old factorics, cven
il other techniques can mect the emission slandards. For cxample, low-NOx
burners for large combustion devices firing fucl oil.

3) Molor vehicle emissions

For motor vehicles, the major contributof for all contaminants in the urban
area, emission reduction will be required tor CO, NOx, SO, and lead in the
future.

Mosi of the countermeasures proposed here are under the responsibility of
various National Ministrics or Agencies. Countermeasures related to fuel
specification and new vchicle regulations are usually implemented at the
national level. | '

" (a) Unlcaded gasoline

';j Even if estimation of future general air quality docs not predict higher than
standard lead concentration in ambient air, unleaded gasoline should be
introduced for lwo main rcasons:
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* unleaded gasoline is prerequisile for introduction of end-of-pipe pollution %
conlrol devices such as oxidation catalytic converlers and 3-way catalylic
converlers used to control CO, NOx and HC [rom gasoline molor
vehicles, These will have to be introduced in the future.
* cven il lead concentrations are generally below standard in Hanoi, there is
no level for which no effects can be detected.

(b) Low sultur dicsel and gasoline

Actual sulfur specilication for dicsel fuel is 0.5% (5000 ppm) in Vietnam.
Moslt developing countrics have already or will in the future adopt a low
sulfur dicsel regulation ranging from 500 ppm to as low as 50 ppm in several
years. For gasoline in Victnam, there is no specification for sultur and the
sulfur content is probably between 500 and 1000 ppm or even more. Many
countries have already adopted or propose sulfur specifications for gasoline
around 100 ppm. Beside reducing sulfur dioxide emissions, these measurcs
also aim al improving efticicncy of end-of-pipe pollution control devices and
reducing emissions of conlaminants that contribute to fine particulate matter
(PM10 and PM2.5).

(c) Emission regulations for new motor vehicles

Introduction of more stringent regulations for all classes of motor vehicles
such as oxidation catalylic converlers to control CO and HC emissions from
molorcycles and 3-way catalytic converters used 1o control CO, NOx and HC
from cars. These regulations will require the introduction of unleaded
gasoline required for the pollution contro} devices for motor vehicles. These
regulations could reduce CO and HC from motorcycles by up 10 80-90%.
Based on the estimates for Tuture pollution loads, they would be required
sooner for motercycles since they contribute the most to CO emissions. 1t
takes many years belore these measures are fully effective because in the first
years the share of new vehicles in the fleet is not important enough.

Applying exisling emission regulation in Europe or Japan (or Taiwan for
molorceycles) for new vehicles would probably be quile simple since most of
vehicle manufacturers already can mect those standards.  Adopling more
stringent standards cxisting clsewhere would not cause too much pressure on
manufaclurers since the technical solutions already exist, but would require
some plant updating for vehicles manufactured or assembled in Vietnam.
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(d) Inspection and maintenance programs for motorcycles

The actual inspection of air emissions on a regular basis should be expanded
to inclade motorcycles. Based on the present and future estimates of air
emissions from mobile sources, motorcycles are now and will remain the main
source of carbon monoxide and possibly of hydrocarbons into the atmosphere

_in Hanoi. Also, the number of motorcycles continues 1o increase rapidly and
eventually a large proportion of the fleet will be composed of old vehicles
that gencrate several times the amount of contaminants than new vchicles.
This program would ensure that old vehicles emit rcasonable amounis of
contaminants and would keep ofl the sireet vehicles that cannot mcel the
standards. To implement this mcasure, the actual testing center in Hanoi
(Department of Transport) would have to be expanded or new centers would
have to be constructed. DOSTE, MOSTE, and the Minisiry of Transporl are
currently reviewing a project for inspection of motorcycles.  Preliminary
proposals were rejected because too many motorcycles would have to be
1aken off the street,

An inspection program for motorcycles could probably reduce CO emissions
by 30% to 40%.

Indirect measures were discussed in the “Urban Transport Master Plan for
Hanoi Cily” sponsored by HICA in 1997. ‘The Master Plan estimated that the
improvements to the road network and public transport system could reduce
air emissions by up 1o 25%. Indirect measures aim at solving the traffic
congestion problem and contribute to reducing emissions from motor vehicles.

Construction of road infrastructure:

¢+ Construction of ring roads to permil reduction in traffic in the central area.
‘+ Improvement to the general road network will avoid trallic congestion

and reduce the cmissions related to stop-and-go traflic.

«  Betler public bus system, with low emission buses for roules in the central
urban area. _

+ Improvements Lo traltic low by better signaling.

* Two-wheeler policy: to avoid traffic congestion and minimize
conslruction of infrastructures,

Public mass (ransport system: this measure was studied in the JICA urban
transport study, but the conclusion was that the benefit/cost ratio was nol
high enough, so il was not considered in the Master Plan for Urban Transport.

(gg : Road dust (1): Road dust duc to tralfic was identificd as onc of the major
sources of TSP in Hanoi. High silt (finc material) on paved roads of Hanoi is
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the main parameter to control.

Road dust (2): The two main types of technigues 10 control paved road silt
loads:

preventive controls: controls that attempt 1o prevent material from
being deposited onto the surface. Regulations requiring the covering of
loads in trucks or the paving of access arcas to unpaved lots or
construction sites are examples of prevention measures.  Also, many
side roads (space between the road and the buildings) in Hanoi are not
paved.

mitigative conirols: controls thatl attempt to remove from the travel
lanes any malerial that has been deposited. Vacuum sweeping, waler
flushing and broom sweeping and flushing are mitigative mcasurcs.
Current activities by URENCO includ water flushing on a regular basis
on the main roads of the urban area. Flushing pushes the material to the
side of the road, but a large part of it stays on a relatively wide band on
the external part of the roadway, allowing the material to be blown into
the air when a large vehicle passes by. Vacuum sweceping should also
be considered to remove fine material from the side of the street. %

6.4.2 Institutional and Regulatory Mcasures
(1) Seiting Appropriate Standards for Air Quality
1) Ambient Air Quality

The Air Quality-Ambient Air Quality Standards (TCVN 5937-1995) is set up
for conservation of air qualily. Compared with the WHO Standard, the level
of the standard is quile rcasonable, except for TSP. The standard for TSP is

quite hard to maintain in urban arcas. The Study Team proposcs easing of
_ the standard of TSP. ' :

2) EfMucnt Standards

The Air Quality — Maximum Allowable Concentration of Hazardous
Substances in Ambicnt Air (TCVN 5938-1995) was set up to control
emission levels to protect air quality. Every industrial laclory is required 1o
prepare suitable facilitics to meet the standard. -Vehicles which do not meet
the standard arc not allowed to be used. The level of the standard scems lo
be reasonable.
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(2) Reinforcement of Regulations and Law Enforcement

The overall approach 1o industrial air poliution control is similar to that for watcr
pollution. The five-fold approach is:

sciting appropriate cmission standards for all industrial facilitics

deveclopment of compliance agreements to bring cxisting industrial facilitics
into full compliance with standards

establishment of more punitive systems for enforcement

instituling a system of air pollution charges for industrial facilities

use existing and new EIA regulations on existing industrial facilities to force
new investments in pollution control measurcs

Many of the strategics and measurcs proposcd to control air pollution resulling
from transportation will require new regulations. The proposed programs include:

introduction of regulations to force use of unleaded gasoline
setting standards for sulphur content in diesel fuel and gasoline
cmission regulations for new motor vehicles

inspection and maintepance programs for motorcycles

It is likely that these regulations will have o be developed at the national level.
Although, it is possible the Hanoi City could develop it own regulations on
inspection and maintenance programs for motor cycles.

1) Shori-term measures: By 2005
(a) Mcasures against Indusiry Related Air Pollution

In short term, the following measurcs will be underiaken:

+ to develop of cmission standards for facilities

* toreview administrative penalties for violation of pollution control laws

« to complele pollution abatement plans based on EIA for all existing
facilitics _

* 1o strengthen inspection capability to ensure compliance

(b) Mcasures against Domestic Air Pollution

No regulatory measures are proposcd.

(¢) Measurcs against Traffic Air Pollution

In the short term, measures will be undertaken (o implement:

+ jnspection and maintenance programs for motorcycles
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2) Mid-term measures: By 2010
(a) Measures against Industry Related Air Pollution

In the mid-term, the following measures will be undertaken:

* the institution of air pollution charges for all major facilitics

{b) Measurcs against Domestic Air Pollution

No regulatory measures are proposed.

(c¢) Mecasures against Traflic Air Pollution

In the mid-term mcasures will be undertaken for:

* sclting standards for sulphtir content in diesel fuel and gasoline
* establishing emission regulations for new motor vehicles
3) Long term measures: By 2020

| (a) Measurcs against Industry Related Air Pollution

In long term measures will be taken for the:

* completion of pollution abatement programs for all facilitics

(b) Mecasures against Domestic Air Pollution

No measures proposed.

(¢) Measures against Trallic Air Pollution
In long term measures will be taken for the:

* introduction of regulations to force usc of unlcaded gasoline.
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