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Promotion of fechnology transfer related to Japan-Vietham Environmental Policy Dialogue
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In August 2020, a jeint ministerial statementwas issued at the éth Japan-Vietnam
Environmental Policy Dialogue, advocating the technology transfer for the construction
and operation of johkasou, and the improvement of the legal systemto support this.
Based on this, the Ministry of the Environment of Japan has ordered and implemented™ |
the work "Dissemination of johkasou and promotion of technology fransfer based onthe
Japan-Vietnam Environmental Policy Dialogue" from FY2020.

.

H X (Content)
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Background
Examination of performance evaluation test system for decentralized
wastewater freatment facilities in Vietham —

Examination of Estimation method of PE for decentralized wcsfewc’rer
treatment plants ) . B

1. &% (Background)

2) ChETOEFBAS (RF2EE~TIEE)
Implementation details and results (FY2020-FY2022)
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(1) Examination of performance evaluation test system for decentralized wastewater treatment facilities in
Vietnam
Delivery: Performance evaluation method for decentrdlized wastewater freatment plants (draft) B
(2) Examination of Estimation method of PE for decentralized wastewater treatment plants
Delivery: Estimation method of PE for deceniralized wastewater Tremmenm}ﬂms (draft)
(3) Training for officials of the Ministry of Natural Resources and Environment el
(4) Consideration toward the establishment of a Japan- Vleinumjmnﬁmlmng

wastewater treatmentin Vietnam
Delivery: Curriculum, textbooks (JapanesefVi e ‘]f‘fm\nmgfcr Vietnamese instructor
candidates
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1. & & (Background)
3) SEEDERAZE (Implementation Contents of FY2023)

(1) BERS B EKLAEEROEETERBACARREEREOFEICET IRHEMVED.
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(1) MOEJ willsummarize the study on “Performance evaluation method for
decentralized wastewater freatment plants in Vietham™ and “Estimationmethod of
PE for decentralized wastewater freatment plants in Vietham,” and report it to
MONRE.

(2) Follow-up to the establishment of the enforcement system for the Viethamese
version of the performance evaluation method cnd Estimdtionmethod of RE By
MONRE —

(3) Follow-up on preparations for holding NEW IraiRTAGCOUTSES T VICTITCITT Te—
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Debriefing session on
Dissemination of johkasou system and promotion of
johkasou technology transfer based on Japan-Vietnam
Environmental Policy Dialogue

Part 2 - Perfformance evaluation method

for decentralized wastewater treatment plants

26 September, 2023

Japan Education Center of Environmental Sanitation (JECES)

Part 2 - Performance evaluation method for decentralizes
Debrief

2. Performance evaluation method for
deceniralized wastewater treatment plants in
Vietnam (draft)

Topics
2.1 Outline of performance evaluation method

2.2 Issues and Future Action

ater freatment plants
6 September 2023

2
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Part 2 - Performance evaluation method for decentrall

2.1 Outline of performance evaluation method

Performance evaluafion method for dec alized wastewater
treatment plants in Vietnam (draft)
Content
. Scope
. Terms and definitions
. Type of testing plant
Performance classification
. Testtype
Constant-temperature short-term assessment method
Field long-term assessment method
Assessment method for maintenance
Evaluation method
0.Annex

Part 2 - Performance luation method for decentral atment pl
Debriefin eptember

2.1 Oulline of performance evaluation method

2. Terms and definiti

(1) PE, population equivalent Field short-ferm siress test

(2) Household type plant Field assessment test 1

(3) Normal type plant Field assessment test 2

(4) Low-temperature normal load fest Field long-term assessment test method

(5) Constant-temperature normal load fest Assessment method for maintenance

(6) Constant-temperature short-term stress test Sludge feeding operation
(7) Constant-temperature short-term assessment

method Half-day survey

(8) Field normal load test One-day survey

Part 2 - Performance evaluation method for decentral
Deb

2.1 Oulline of performance evaluation method

1. Scope
This performance evaluation method aims to appropriately evaluate the freatment performance of
decentralized wastewater freatment plants to be installed in Vietnam.
In view of this gist, the scope of the decentralized wastewater treatment plant to which this test method is
applied shall be the following (1) and (2).
(1) Products manufactured in Vietham for the purpose of installation in Vietnam, manufactured by
manufacturers other than Japanese johkasou manufacturers
(2) Non-Viethnamese products manufactured by manufacturers other than Japanese johkasou
manufacturers for the purpose of installation in Vietnam
Note: This (2) assumes, for example, that a foreign-affiiated company intends to install a product

manufactured outside of Vietham in Vietham, and in such a case, this test method is applied.

Parf 2 - Performance evaluation method for decentral

2.1 Outline of performance evaluation method

3. Type of testing plant

Treatment capability
(water volume)

Individual house 1.3 m®/day at Max.

Treatment performance

Type Building use (water quality)

Household type Refer fo Table below

All excep

Normal type individoar hotuse — (no limitation) Refer to Table below

4. Performance classification

Water quality item and criteria values
Classification BCD COD TOC TSS NH4-N N T-PN Coliform FOG
P (mg/L) (mg/L) (mg/L)  (mg/L) (mg/l)  (mg/l)  (mg/L) (Iml) (mg/L)
(AQ(f:y\;,):;l’; 25 50 40 35 4 25 ;2 1000 10

QCVN 14
(B type?
QCVN 14
(C type®)

Other®) X % % % % B X % %

30 80 45 40 30 3000 15

3000 20
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Part 2 - Performance evaluation method for decentral
Debriefing ses emb

2.1 Outline of performance evaluation method 2.1

ater freatment plan Part 2 - Performance evaluation method for decentrs

Outline of performance evaluation method

ter freatment plai
ptember

6. Constant-temperature short-term assessment method

A. Test conditions
Hydraulic flow
loading

5. Test type

Raw water
Testmethod Raw wastewater Raw wastewater volume temperature

Test method Period Test unit Evaluation item

Constant-temperature FIcwng in with Q in the inflow pattern in Y+2°C

short-termassessment Raw wastewater from

Planned
ww existing treatment facilities

Acclimation + 8 weeks amount, Q

or more (2 Test unit)
Acclimation+16 weeks

or more (1 Test unit)

(In the Short-term overload field test, the water

or
Constant-temperature  short-term volume is 0.5Q and kQ) X£1C

assessment fest

Water quudlity, sludge and

maintenance the water temperature of raw wastewater set for Constant-femperature normal load/short-term load test)

s the water temperature of raw wastewater set for Low-temperature normal load test

Acdlimation period

< onstant-temperature
Low-emperature normal load test | FOr chanaing Inormal load test

Acclimation+48 weeks
or more

Water quadlity, sludge and
maintenance A

Field assessment test 1 1 or more

1 2 3 4 5 68 7 8 10 11 _12 13|14 15 16 17
16weeks ~ p 16wesks ~ g

~ A = A Ay ~ B BC ~ G

C)-O-O-Q—t

¥ i
Period max.

B. Test period

Acclimation+48 weeks
or more

Water quality, sludge and

3 or more =
maintenance

Field assessment fest 2 16 weeks using 1 test plant

L O D D D Sl
8 weeks using 2 test plants -

Parf 2 - Performance evaluation method for decentralize Part 2 - Performance evaluation method for decentr

- : Debriefi . e : Deb;weﬁn‘
2.1 Outline of performance evaluation method Outline of performance evaluation method

8. Assessment method for maintenance

A. Evaluation item
About 40 items related OM of

7. Field long-term assessment method

A. Test conditions

Testmethod Hycfgaaugiiﬁglow Raw wastewater Raw wastewater volume

Raw water temperature Table 7-2-Evaluation-items-during the test:

. Influent of primary sedimentation Flowing in with Q water
Field tank of sewage treatment plant volume in the |nﬂcw pattern in
The minimum water

assessment
test1

mainly containing domestic
wastéwater, or sewage equlvalent to

this

Figure 1.
In the Shortterm field test, temperature must be
he water volume is 0.5Q, kQ)

the same applies

around x°C, including in
winter (12 weeks from
Decemberto rebruary,

the treatment plants are . § Applicant-[ Tester

evaluated.
Please refer to Annex 7

evaluation item

write-in- | write-in

column<| _column:

Were the tanks

fion, etc., against

P

their-own weight, and other loads?:

Wera he parts/members maintained in §ocd com:-lmn foralong period of
time without deformation, damage, or corrosi

Were Ihe parts/imaterials held in the specified position-and in the specified

roa - FEERin
ass&ssstment lessthan 0.7

2 More than Q

Flowing in with the flow
loadings shown in the 2nd
column of this table.

state? (Example: Floating and outflow-prevention of fiter media, etc. )
Wastewater similar to that discharged {Exaph 9 P )

thereafter)..
fromtarget buildings

Did the water in the- tank flow out from the opening or other piaces?
(Example: Exclusively for averflow from the opening due to-clogging of
biofilm)

Y'C is the water temperature of raw wastewater set for Constant-temperature normal load/short-term load test)
the water temperature of raw wastewater set for Low-temperature normal load test

B. Test period 48 weeksincluding a winterseason

Unless the cailing of the tank also serves as a lid, manholes (45 cm in
diameter) (if there are 51-PE or more, 80 cm-or more in-diameter) and is:
there a lid that can be sealed?:

Field norm Field ormal [Fietd shorttem IField nomal Field nomal
loadtost [sresstest~ [load fost- [Sresstest oo test(vinter) | load test

B. Evaluation method

Accimabonts 5 o0 s o 7o 11]iz 14 16 tefzo 21 32 2324 28 28 30 3z 330 8 40 4z 44 46 ap
77 |5~ efe ~ cfs ~ sfe, ~ cfA = Ades = B

For the items shown in Tables 7-1 to 7-3, the following two-stage judgment is performed

Water amount|

& fomomomeg T Lotomomcnct L

- If it is considered that the evaluation items are sufficiently satisfied, mark “satisfaction”.

O e . .

P Test period of Field assessment test 1

- It it is considered insufficient, mark it with “dissatisfaction”.
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Part 2 - Performance evaluation method for decentrall

2.1 Outline of performance evaluation method

9. Evaluation method
A. Evaluation criteria

Constant-temperature + More than 75% of all data for each
evaluation water quality item
satisfies the application value.
Complies with all management
performance evaluation items.

Constant-
LC LI CHTTCES T ol normal load test
term assessment Constant-temperature
test short-term stress test
Low-temperature
normal load test 8

Field long-term Field normal load test 14
assessment test 1 Field short-term stress test 8
Winter 6

More than 75% of all data for each
testing plant and evaluation water
quality items satisfy the application
value.

Complies with all management
performance evaluation items.

Field long-term Each plant
assessment test 2 (including 3 in winter) 36
(total of 3 plants)

Part 2 - Performance evaluation method for decentral atment pl
Debriefin eptember

2.2 Issues and Future Action

Content
1. Water tfemperature sefting method for constant

temperature short-term tests etc.
2. Method of adjusting raw wastewater quality
3. Inflow pattern of raw wastewater

4. Calculation method for overload coefficient (value k)

Part 2 - Performance evaluation method for decentral

2.1 Outline of performance evaluation method

10.Annex

Inflow pattern of raw wastewater

Requirement for the shape of test plant

Acclimationmethod

Measurement method for sludge and scum

Method of adjusting raw wastewater quality

Sludge feeding operation

Assessment method for maintenance

Scope of decentralized wastewater freatment plants applicable to this test method

Parf 2 - Performance evaluation method for decentral

2.2 Issves and Future Action

Debriefi

2.2.1 Water temperature setting method for constant temperature short-term tests etc. | 4

Raw watertemperaturein Low- 13+1°C
temperature normal load test

Raw watertemperature in constant- 20+1°C
temperature normal load test

A one-year survey of the water temperaturein
biological treatment chamber/tankat 19
Johkasou was conducted, The minimum value
and the median value of the water temperature
were as set to the water temperature of the low
temperatureload test, and the constant-
temperature normal load / short-term load test,
respectively. (Referto Column 1)

Water temperature setting method

‘Aeclmaton perod

chacgion

Lawsenperare nomalcagtest | £ S1GE0E

o oed st | shororm sttt

Aecimab

T
o iz 3 45 5 7 8] 5 10 11 iz iafie 38 w8 1

Panod mact 16 waoks Breeks 16 wesks

A~ A~ A A B~ & 8o

QOO O=OmO=0=t}

X£1°C (tbd)
Y+£1°C (tbd)
Proposal of water temperaturesetting

method in Vietnamese version test
method.
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Part 2 - Performance evaluation method for decentral atfer freatment plant: Part 2 - Performance evaluation method for decentral vastewater freatment plants
Debriefing session, 26 September 202 Debriefing session, 26 September 202

2.2 Issues and Future Action
2.2.1 Water temperature setting method for constant temperature short-term tests etc. | 5 2.2 Issues and Future Action 16

2.2.2 Method of adjusting raw wastewater quality.

Range of raw wastewater quality Raw water conditioner

Using Japan's experience as a reference, water temperature surveys will be conducted for sewage treatment facilities in

Vietnam, and water temperature data for pretreatmenttanks (sedimentation and separation tanks, etc.) will be used to set m“m- ltem pH sS COD BOD T-N T-P
the water temperature.
P (mg/l)  (mg/t) (mg/l) (mg/l) (mg/L]  (mg/l} , -
o sodium chloride <
1) Type and scale of wastewater treatment facility
1L Genoral Domestic wastewater treatment facilities with treatment capacity equivalent toa 5 PE (current provisional value of 255 341 278 34 45 4.1 . _
: 0.65m?¥day) to 1,000 PE (current provisional value of 130 m¥day). 340 455 370 45 60 S5 hydrechloric acid 2
2) Location of wastewater treatment facility 569 463 56 75 69
Since water temperature data will be collected from major regions throughout Vietnam, facilities will be selectedscas Methanol o o
to coverthe whole country without being biased towards a specific region.
3) Number of facilities o
Around 20 facilities Urea
1) A water temperature gauge will be installed in the pre-treatmenttank (sedimentation tank etc.) of the target facility, S 1D 1P O O O Phosphorus primary ©
and the facility manager will record the water temperature in the tank every day to collectwater temperature data for (mg/l)  (mg/l)  (mg/l) (mg/t)  (mg/l) (mg/L) potasslum
about one year (360 days).
2. Watertemperature ~ 2) Organize the collecteddata into (1) daily average water temperature, (2) average water temperature for every 20 wes Gl St e < AEE Phosphorus potassium ()
survey method days from the date of the survey, and (3) average water temperature for every 20 days for all surveyed facilities. 501 374 495 &6 6.05
3) Basedon the average water temperature for every 20 days of all surveyed facilities, the minimum value is set as the
3 RS : cellulose
water temperature for the test water during the low temperature load test (water temperature in winter for on-site

evaluation test In addition, the median value is set as the temperature of the test water for the constant temperature
normal load test and the short-termload test.

Parf 2 - Performance evaluation method for decentrall Parf 2 - Performance evaluation method for decentral

2.9 Issues and Future Action Debriefing session, 26 Septembel

- . Table 4 Data of all survey houses (summary)
2.2 Issves and Future Action 2.2.3 Survey on inflow pattern of raw wastewater
2.2.3 Survey on inflow pattern of raw wastewater
@ Representative family composition (the husband and wife, and 2-3 children), general
family 3

3 1) Target @ Aexclusive water meter for the house is installed and can be read 24 hours throughout a day. g G

< gs! @ There is no storage tank on a roof. &)

& i i i house i e z

% In Vietnam, there is no inflow pattern. @ There is storage tank on a roof, however, the owner is cooperative with survey, and consent to the -

= In the future, MONRE should conduct installation of survey equipment (water meters, efc.), and the structure of the house is sitable for =

Inflow pattern of raw > surveys of residential drainage and the installation of survey equipment C

3 2 L
was.tewater for s I I I accun,]mat? data,on d’?""“?‘* patterns @ Select about 20 target houses for survey. Priority will be given to housing without rooftop water
testing (5 — 10 PE) = 1 -l-l l I l of residential drainage in Vietnam and storage tanks. *
e determine the inflow pattern forthe @ In the case of housing without rooftop water storage tanks, T -
Set fime normal load test in this testing method. ¥ Conduct drainage one-day (24 hours) surveys once a week for 50 weeks (total of 50 time) per
house. 5 o
Figure 1-1 Inflow pattern of raw wastewater for testing (5 ~ 10 PE} 2) Survey v During the survey period, the surveyor will read the water meter once an hour and record the
method reading of the water meter. Organize the recorded water consumption data for 24 hours and
Table 12 o et o ra vastowater or et (510 P) LA I A R e s e :
=
Settr T 34 5 56 67 - @ In the case of housing with rooftop water storage tanks,
Inl tio of fnllm?;“i:(%) i o i i Proposal of survey method of inflow Install a water meter downstream of the rooftop water storage tank of the target house. In addition,

Niow.rato o aw. : pattern of raw wastewater for individual for the selection and installation work of water meters, please refer to i
wastewater for Set time 11~12 1 12~13 | 13~14 | 14~15 house. x| i T
testing (5 — 10 PE) Inflow rlbo (%) 3 3 5 0 ¥ @ Organize the data of each house obtained in 2) Calculate the average daily water volume, hourly

Set time 19~20 § 20~21 i 21~22 | 22~23 3) Data average water volume, hourly maximum water volume, and peak coefficient for the inflow water of
Inflow ratio (%) 10 15 9 0 . each house —
processing @ Organize the data abtained from the 20 houses. Calculate the inflow pattern and peak coefficient
of individual houses using the data in the "average value" column.
The table and figure shown in the right show a result of a trial calculation of the inflow pattern of I | 1 | - | | | [
4) An example individual houses using fictitious data. o .
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Overload
coefficient
(value k)

2.2 Issues and Future Action ~| 9
2.2.4 Calculation method for overload coefficient (value k)

In constant-temperature short-term tests and on-site
short-term tests, treatment performance is confirmed
using a water volume load kQ, where k is overload
coefficient and Q is planned water volume.

The overload coefficient k depends on the scale (PE)
of plants. The k of 5-10 PE is defined as 1.5, the k of

* In Vietnam, there is no data such as overload

coefficient k.

In the future, MONRE should conduct surveys
on peak coefficient of different scales (PE) in

484

Vietnam, and determine the value k using the

plants larger than 5-10 PE is estimated using the k of caloulation method shown below..

5-10 PE and the peak coefficient of the plant of that
scale.

1) Peak coefficient of different scale (PE) 1) Peak coefficient of different scale (PE)

5 Group Gl | G2 G3 Ga G5

Scale (PE) 5100 | 1130 ] 101-500| 501~

(100.24) (m¥d)- 0.85- (1.43- - (1313~ | (65.13-)
55 1.3) 3.9y 65)
(@6) Peak Coefa)’| @y az ¢ ¢ as

Group 61 G2 63 ot | e | oo
Scale (PE) | 510+ | 11-30¢ | 3160~ | 51100 | 101-500 ‘ 501-
Il

Calculation

method for (mA/dy (1.0-2.0)| (2.2-6.0 (6.2-10)| (10.2-20) (20.2-100)

overload
i Peak Coe.(a)¢ 6 X £ 36 30
coefficient (@) (@a) (@s)

(value k)

2) Fomular for k estimation 2) Fomular for k estimation

k =1+ 05X aila, (i: 2,3,4,5,6) k=1+05Xaifa; (i:2,34,56)
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Part 3 ~Estimation method of PE for decentralized wastewater treatment pl;

A Debri t:‘SeplEmbs! 2023
.. DEBRIEFING SESSION ON

DISSEMINATION OF JOHKASOU SYSTEM AND PROMOTION OF
JOHKASOU TECHNOLOGY TRANSFER BASED ON JAPAN-VIETNAM
ENVIRONMENTAL POLICY DIALOGUE

3. Estimation method of PE for decentralized wastewater
treatment plants (draft)

PART 3 - ESTIMATION METHOD OF PE 3.1 Importance of estimation method of PE

FOR DECENTRALIZED WASTEWATER TREATMENT PLANTS

3.2  Pollution unit load of domestic wastewater
3.3 Outline of Estimation method of PE

26 September, 2023 3.4 Issues and Future Action

Japan Education Center of Environmental Sanitation (JECES)
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Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
on, 26 September 2023}

3.1 Importance of'estimation method of PE

® The “Estimation method of PE for decentralized wastewater treatment plants” is based on the building use (housing,
office,/etc.), scale (total floor area, capacity, etc.), type of drainage equipment, etc. It is a calculation method to obtain
the treatment capacity (planned wastewater amount/pollution loads) of the wastewater treatment facility required in
terms of population equivalent (PE). Note that 1 PE means the amount of domestic wastewater and pollutant load per

person per day, and is also/called pollution unit load.
In Japan, 1 PE is 200,L/cap.day of wastewater amount and 40 g/cap.day of BOD load.

When designing”and constructing a building that requires a decentralized wastewater treatment facility,
> It is necessary to determine in advance the treatment capacity of the wastewater treatment facility required for the

building.
» A method is needed to determine the capacity of wastewater treatment plants for buildings with different building

uses.
» If a building serves multiple building uses, the required wastewater treatment capacity should be determined

according to the real situation of building uses.

In Japan, there is a standard “PE estimation method for johkasou (JIS A: 3302)", which makes it possible to easily
calculate the capacity of johkasou required for buildings of various sizes and building uses, creating an environment
that facilitates the introduction of johkasou. In order to disseminate decentralized wastewater treatment facilities in
Vietnam in the future, it is necessary to create a Vietnamese version of PE estimation method.

Part 3 ~Estimation method of PE for decentralized wastewat atment plants
Del ion, 26 September 2023]

3.3 Outline of Estimation method of PE

pes of target buildings and building use

S

Individual house

Housing complex

Dormitory

Hotel with meeting rooms and wedding halls

Other hotel

Hospital with kitchens

Hospital without kitchens

Clinic
m Restaurant/normal pollutant loads

Restaurant/high pollutant loads

Elementary/junior high school

Office (without kitchens)

Part 3 ~Estimation method of PE for decentralized wastewater treatment pla

3.2 Pollution unit load of domestic wastewater

ptember 2023

Domestic wastewater
amount

200 L/cap.day 130 L/cap.day
BOD: 40 g/cap.day BOD: 48 g/cap.day
SS: 32 g/cap.day SS: 44 g/cap.day
Pollution unit load T-N: 9 g/cap.day NH4-N: 6.0 g/cap.day
T-P: 1.0 g/cap.day T-N: 7.7 g/cap.day
T-P: 0.7 g/cap.day
BOD: 200 mg/L BOD: 370 mg/L
Goncentration of SS: 160 mg/L SS: 340 mg/L
pollution unit load T-N: 45 mg/L NH4-N: 45 mg/L
T-P: 5 mg/L T-N: 60 mg/L
T-P: 5.5 mg/L
» Drainage survey of individual houses
Drainage survey of individual « 24H-survey for 3 individual houses, 3 times
house per house
+ 9 composite samples for water quality analysis

Survey method

Part 3 ~Estimation method of PE for decentralized wastewater treatment plal
Debriefis ion, 26 September 2023]

3.3 Outline of Estimation method of PE

1. Individual house

A: Total floor area(m?2)
n=7 140=A>100

n=10 A>140 Rote

-ltisr yto ser ider how to calculate the PE for
a) housing with a large total floorarea for the wealthy class or individual houses in rural areas,
b) housing in rural areas without water service.
+If the number of family size is fixed at the stage of applying for a housing development plan, it will be
possibleto change the PE at the discretion of the administrative side.

Special individual houses

pe of individual houses Calculation formula

ixury individual houses n=5 200=A
n=7 400=A->200

large n=10 A>400 n:PE
A:Total floor area(m?)

floor areal : n=5 1-family house
) n=7 2-family house
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Part 3 ~Estimation method of PE for decentralized wastewater treatment plants

on, 26 September 2023}

3.3 Outline of Estimation method of PE
2-Housing complex

Calculation formula it for calculation

n:PE
A: Total floor area(m?)

Note: 0.059 PE/m?= 7.714 Lim2.day + 130 L/cap.day

7.714 LIm2day is the 75% value of non-exceedance probability of wastewater amount per floor area,
which was obtained by processing survey data shown below.

Amount of wastewater per floor area of housing complex
leE_day

Building A 48 43 48
Building B ! : i

— 10 100
BuildingC i 5 i

Water amountperfioor aera (Lm? day)

non-exceedance probabilicy

Part 3 ~Estimation method of PE for decentralized w r ent plants
i , 26 September 2023

3.3 Outline of Estimation method of PE
4. 0Office

Calculation ula it for calculation

n:PE

A: Total floor area(m?)

Note: 0.012 PE/m2= 1.57 L/m?.day + 130 L/cap.day
1.57 Lim2.day is the 75% probability of non-exceedance of wastewater amount per floor area, which
was obtained by processing survey data shown below.

Amount of wastewater per floor area of office buildings
L/m2.day

_ Lowr [ owe | oms
BuildingA 152 158 146
Building B 1.57 1.36 148

1.43 162 153

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
i on, 26 September 2023}

3.3 Outline of Estimation met
3-Dormitory

Calculation formula for calculation

n=0.83P < Formulal> n:PE .
P: capacity of the dormitory
or A: Total floor area(m?)

n=0.068A < Formula2>

Note 1: IfA/P is less than 12.2, using Formula 1
IfA/Pis 12.2 or higher, using Formula 2
to calculate n.

Note 2: 0.83 =108 L/cap.day + 130 Licap.day
0.068 = 8.85L/m?.day + 130 L/cap.day
108 L/cap.day and 8.85 L/m2.day is the 75% values of
non-exceedance probability of wastewater amount unit
load and wastewater amount per square meter per day,
which were obtained by processing survey data shown
below.

100 1,000
water amount (L/cap.day)

Wastewater amount of dormitory, L/cap.day

[ [oayi] oa2 | bays
79.2 85.7 87.2
104.6 66.2 74.2
110.0 127.1 102.2

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
Del i ion, 26 September 2023]

3.3 Outline of Estimation method of PE
5. Hotel

Building use Calculationformula Unit for calculation

a. Hotel with meeting [RARCEatS e
rooms and weddin s
halls 9 Note, a is the larger of a=g/Q and a=mg/C A: Total floor area(m?)
q: wastewater amount (L/m?: day)
m: BOD concentration
n=b x A Q: Unit load of wastewater amount (130 L/cap.day)

b. Other hotel C: BOD unit load (48 g/cap.day)

Note, b is the larger of b=g/Q and b=mq/C

Data are to be collected through drainage survey in the future
q: wastewater amount (L/m?- day)
m:BOD concentration
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3.3 Outline of Estimation method of PE

6-Hospital

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants

on, 26 September 2023}

Buildinguse Calculationformula Unit for calculation

n=a xB
a. Hospital with
kitchens Note, a is the larger of a=g/Q and a=mg/C
AT e n=bxB

Kitchens Note, b is the larger of b=g/Q and b=mq/C

n=a x A

Note, a is the larger of a=g/Q and a=mg/C

Data are to be collected through drainage survey in the future
q: wastewater amount (L/bed- day)
m:BOD concentration

3.3 Outline of Estimation method of PE

8. Elementary/Junior high school

n: PE

B:Numberefbed

q: wastewater amount (L/bed- day)

m: BOD concentration

Q: Unit load of wastewater amount (130 L/cap.day)
C: BOD unit load (48 g/cap.day)

n: PE

A:Floorarea(m?)

q: wastewater amount (L/m?- day)

m: BOD concentration

Q: Unit load of wastewater amount (130 L/cap.day)
C: BOD unit load (48 g/cap.da
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Calculationformula Unit for calculation

n: PE

= P: capacity of school
n=axP q: wastewater amount (L/cap- day)

Note, a is the larger of a=q/Q and a=mq/C

m: BOD concentration
Q: Unit load of wastewater amount (130 L/cap.day)

C: BOD unit load (48 g/cap.day)

Data are to be collected through drainage survey in the future
q: wastewater amount (L/cap- day)
m: BOD concentration

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
i on, 26 September 2023}

3.3 Outline of Estimation met

7-Restaurant

Building use Calculationformula Unit for calculation

n=a xA
a. Restaurant/normal n:PE
pollutantioads Note, a is the larger of a=g/Q and a=mg/C  A: Total floor area(m?)
q: wastewater amount (L/m?- day)
m: BOD concentration
n=b x A Q: Unit load of wastewater amount (130 L/cap.day)

b. Restaurant/high C: BOD unit load (48 g/cap.day)

ollutantloads
P Note, b is the larger of b=g/Qand b=mgq/C

Data are to be collected through drainage survey in the future
q: wastewater amount (L/m2- day)
m: BOD concentration
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4 Issues and future action Debriefing session, 26 September 2023

T T T

Individual house
Housing complex Collect data of wastewater amount and pollution loads

Dormitory by conducting additional drainage survey
1 Survey Procedures Office

Manual for Wastewater

Pollution Load Lot

Hospital
Restaurant
Elementary/Junior high school

Conducting drainage survey, collect data of wastewater
amount and pollution loads and determine the PE
estimation method for each building use

Collect data on floor area per house, family size etc.,

Lbunvandidasiifoses revise the PE estimation method.

2 PE estimation method for
luxury individual houses
and individual houses in
rural areas

Collect data on floor area per house, family size etc.
Conducting drainage survey, revise the PE estimation
method.

Individual houses in rural areas

New building category/building
reio G CTA VT T T BGET L [0 A use that are expected to install
buildings use decentralized wastewater

treatment plants

List up the new building category/building use.
Conducting drainage survey, collect data of wastewater
amount and pollution loads

Determine the PE estimation method




