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1. Introduction
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Figure 1 Map of Japan




1. Introduction

Outline of sewerage system\‘

in the City of Yokohama L
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Figure 2 WWTPs in the City of Yokohama




1. Introduction

Aging WWTPs _‘

®\WWTPs in service for more than 50 years

Table 1 Number of WWTPs have been in operation

2022 2012 2002 1992 1982 1972 1962 1952

-Currently (as of Nov. 2022) - 4 plants Chubu I 0 Age
Nambu | 5/

*In 10 years 8 plants Hokubu No.| - I

-In 20 years : 11 plants (all the plants) |l e ——

Kohoku | 49

s:za More than 50 years after
2 Tsuaki I (5 | offcring scrvices
=4 (as of Nov. 2022)
5 Kanagawa [ <4
Long-Life Improvements TE Kanazaws I
ibu -
~L Seibu 9 More than 50 years after
' 2 oiering services
Reconstruction Hokubu No.2 ¥ (2032 10 years from
Sakac No.| | 3 now)



1. Introduction
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Target of this initiative

&€ Feasible method for reconstruction of each WWTP

€ Total cost and Total term for reconstruction of 11 WWTPs
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

P

A long term plan for reconstruction

~

 Classifying reconstruction
Common matters
for all WWTPs

« Assessing amount of treated wastewater

« Considering new wastewater treatment facilities

Individually considered
1 at each WWTP

* Building feasible reconstruction steps




2 Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

(1)Classifying reconstruction -‘

€ Two stages for Reconstruction of WWTPs.

Stage 1 Stage 2
Targets: Facilities Before 1980 Targets: Facilities not included in Stage 1
Obijective: Reconstruction by 2050 Obijective : Start after 2050




2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

\

(2) Assessing amount of treated wastewater

Wastewatar flow
m3

350,000

Population
decline in 2050

¥

23% decrease in
average
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Hokubu No.1 Hokubu No.2 Kanagawa Chubu Nambu  Kanazawa Kohoku  Tsuzuki  Seibu Sakae No.1 Sakae No.2
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m Currentplanned waste- m7 Estimated wastewater
water flow (m3/day) = flow in 2050 (m3/day)

Figure 3 A comparison of current planned wastewater flow and estimated wastewater flow in 2050

Stage 1 of Reconstruction: current planned wastewater flow.
Stage 2 of Reconstruction: wastewater flow in 2050
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

=

(3) Considering wastewater treatment facilities

.-| Existing characteristics |._. —.-.- Items for consideration |._._.

Wastewater treatment method Wastewater treatment method

Effluent quality General scale

Surplus land The method of minimizing footprinti
- Multilayering primary sedimentation tanks

- Deepening reactors '

Feasibility of networking
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

i

(4) Building reconstruction steps

Ensuring alternative functions of wastewater treatment

Surplus land or No land ?
Yes - No
' Networking with other WWTPs
Building a new facility on surplus land or
other techniques

v

Dismantling old facility
And
Ensuring new surplus land to build new facility
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

Characteristics of Chubu

M

y Exsting wastewater Wastewater
w Boundary | 9 treatment capacity
of the premis treatment method (m3 / day)

Train A Conventional activated 44,650
sludge process

Train B Conventional activated 46,250
sludge process

total 90,900

€ Effluent standards : High (Tokyo bay)

et L @Possibility of networking: No

N .. £ @ Surplus land: No
Figure 4 Chubu WWTP
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

& Train A : stage 1
€ Train B : stage 2

Classitying of Chubu W

]
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oarny. gy

Special high—voltage

Eruany
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tandby generator

- — — rain B's blower.
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Figure 5 Classifying ofChubu WWTP
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

\

B capacity

Step 1 Increase of Train

& Wastewater treatment process (New V

train B) : Carrier-added activated sludge g Lk | 15 Ay || |

process

¥ \Wastewater treatment capacity of

Train B :

46,250 m3 / day — 69, 375 m3/day

1.5 times more
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

L ——————

Step 2 Reconstruct Train

€ Reconstruct Train A half by half V
While Train A is operated WaStewat‘i;:;ef‘;f;‘;nt capacity \& | s EEI? . _
Train A (half) 22,325 \ -
— New |fm= =
Train B 69,375 f === Train A D - |§" \
i >
Total 91,700 N [’
Required wastewater treatment capacity 90,900 . T n w
& Wastewater treatment process U - -
I v

(New Train A):MBR ] NN -
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2. Basic Conditions and Matters of Consideration for Reconstruction of WWTPs

B

Step 3 Reconstruct blower

& Build new blower

“ New Train A’ blower
€ Dismantle old blower e Mok @@
. . —= Ll:Lu T
@ The surplus capacity of 34,875m3/day == | [ =
: . : j o\ D g )
will be utilized in Stage 2 Train A blower | == i
. | S -
Stage 1 of reconstruction is completed Wastewater treatment capacity / / e %
(m3 /day) X —
Train A (half) 56,400 — D - ‘
Train B 69,375 ,
Total 125,775 ] l\N |
Required wastewater treatment capacity 90,900
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3 Project Cost Estimation for Stage 1
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3 Project Costs estimation for Stage 1

€ Project period

: 31 years
& Total approximate
project cost

: 270 billion yen

& Project cost/yaer
: 8.7 billion yen/ year

S ———————

Yearly cost
billion yen

25

20

15

Yearly transition chart of estimated project costs for reconstruction

Big difference depending
on the year
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2051
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2053
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3 Project Costs estimation for Stage 1

Averaging out

¥ Revision to reduce

the processes in 2030s

@ Securing financial
stability and sustainability

S ———————

Yearly cost
billion yen

20
18
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12
10

S DBk N ©

Yearly transition chart of estimated project costs for reconstruction
(After leveling out)

Not more than 12 billion yen / year at maximum
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2053
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3 Project Cost Estimation for Stage 1

4 Conclusions

21



4. Conclusions

S ———————

In Yokohama, aging of WWTPs is getting a serious issue.

decision of WWTPS’ reconstruction

- Classification of WWTPs’ facilities into Two stages and setting up of the amount of treated
wastewater and the target year for development for each stage

- Establish of the specific reconstruction steps, cost, and term of Stage 1. based on the existing
characteristic of each WWTP

-Summarizing the estimated cost and term for Stage1 of 11 WWTPs

- Averaging out the estimated cost for securing budget
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Thank you for your attention.



Reference

(2) Planned amount of wastewater to be treated ‘

Million people Forecasted population in the City of Yokohama
We reviewed the adequacy of the current 40
planned amount of wastewater to be 3.74 million people
_ 18 Currently adopted value for 2024
treated (predicted value for 2024) '
"
36 340,000 people
decrease
& Forecasted population 24 \6\
Currentlv adopted value for 2024 - Stage 1 of reconstruction project —
u y pted valu 35 s to be completed 3.40 million people |\
3.74 million people in 2050
Estimated value for 2050: 3.40 million >0
people 2.8
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
- 340,000 people decrease Source: Policy Bureau, City of Yokohama
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Reference

S —————

Categorization of Stage 1 of Reconstruction and Stage 2 of Reconstruction
*Reasons why the facilities were categorized into the ones developed prior to 1980 and others

(1) Revision of Anti-seismic Design Code

- Japan Sewage Works Association published guidelines on anti-seismic measures for sewage
facilities (1981)

- Anti-seismic design specifications for highway bridges were issued (1980)
- New Anti-seismic Design Code was incorporated into the Building Standards Act (1981)
(2) Regulation on materials

- National regulations were drawn up regarding the salinity of concrete materials (1978)

Based on those facts, the facilities were categorized into the ones developed prior to 1980 and others.
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Reference

S ———————

Other factors changed in accordance with consideration of planned amount of wastewater to be treated

- Sanitary sewage amount

It will be determined based on the prediction for water demand (Source : Waterworks Bureau,
City of Yokohama).

-Commercial water volume / business wastewater flow

The current planned volume will be compared with the current state, and be adjusted to suit the

current state.
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‘
A model of a building frame

(=]
o

| B ¥ rEmim T
* Height 46m X width 13m X depth 6.5m R G G s ) (I
- The amount of reinforcing steels T
was estimated as 105kg/m? based | _ == il
on past cases M e
' ' —F { Tﬂz}ggm
- Steel sheet piles were used as a el v |

temporary earth-retaining method [ | ’ ‘ ‘ | H J : H L s

[ - T PHCAL (9600) L=6.0m

m—
l B
Pyl iz P-15.600m
1B §. : . ‘
I[: ! i || - ?}}?IKPJ-IS‘SUUm H"—[i—gél §T
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- Stake foundation
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