Oo0oooaod
Tech. Rep. Natl. Inst. ISSN 091513314
Rural. Eng. Japan

1120201

googd

gooobooboboobobooboobooboooo

gboooboobooobobooboobooo U
L0 ettt ettt e e e e e e e e e e e e e e e e e e e e goog ... o1
gooobDooboboOoNPOODOODODOO g
goNPOOUODOODDODOOODOOO g
L0 ettt et e e e oboobooboboboobooboobooobono ... 019
gbooobooboobooboobooboooo O
g—oobgoooboobooobevMd oo —0O U
L0 ettt ettt e e e e e e e e e e e e e e e e e e e e goog ... (135
goooboooboobobDbooboooboobooboo g
0—oOooooboobobobobo—o g
L0 ettt et et e e e e e e e e e e e e e e e e e e e e e e ooog ... 45
giIsiobogoobooboobooboooboooboooo O
L ettt e googogooooboobgooobooboo ..., 61
gooobooooboobooo U
L0 ettt ettt e e e e e e e e e e e e e e e e goooogooog ... arl
gooobooobobobobboobooobooboobo g
L0 ettt e e obooobooboboooboobooobono ... 81
gbooboobobbobooboobooboon O
U—ooboobooboobooboobooboonoo—0O U
L0 ettt ettt e e googobgoooboboobgooobgooo ..., (91
ooooboobooboooboooo g
P gooooooooooooo ..., (o1
gbooobgooboboobooobooo O
L0 ettt et e e e ooooboobobbooboobuoobooboo ... M3
gboooboobooobobooboobooo U
L0 ettt ettt e e e e e e e e e e e e e e e e e e e e goog ... 27
ooooboobobobooboooboobo g
L0 ettt et e e goooboooobooobooobono ... m1
gboooboobobbooboobooboooboobooboobooobob O
L0 ettt et e e e oooobooboboboboobooobooboooo ... (183
gboooboobobobooboobooboooo U
L et e goooboobooboboobooobooobooog ... 97
goooboooboobobobobooboooboobooboo g
gooobooobobobobboobooobooboobo g
L0 ettt et e e e e e e e obooobooooboobono ... 205

0016l 30

Jdgubobobooboboogdd



oougoouoon 2020

gooogbn
gooodbn
gooogdibn

goobobdn

goooobd

googoooo

goooooo

o [

[]

L] ]

[

O O 0o 0o o o
OO 0o o 0o o 4

[]
[

[]

[]

N [y I I Iy N By A
O O 0o 0o -og-go-goo-goo o™
O O 0o 0o -Oogoogoo-goo80o-d
N [y I I Iy N By A
O O 0o 0o -og-go-goo-goo o™
O O 0o 0o -Oogoogoo-goo80o-d

[]

0 ogd
oooon

goowsgoooobod

[

[]

[]

0 ogd

Joooon

oooisgoooomm

Joooon
oooon
Joooon
Joooon
oooon

O O 0O 0O 0o 0o 0o 0o O
OO 0O 0o 0o oo 0o oo



TECHNICAL REPORT OF THE NATIONALQ
INSTITUTE FOR RURAL ENGINEERING

SATO Hiroshill
ANYOJI Hisaoll
MIYAMOTO Koichild
KOMATSU Masarull
KUDOU Kiyomitsull
SAITO Genyall
OHNISHI Ryouichill
SHIGYO Moriyukil
HATA Kenjill
TAKEUCHI Mutsuo

No. 202

President
Executive Directord

Director,
Director,
Director,
Director,
Director,
Director,
Director,
Director,

Department
Department
Department
Department
Department
Department
Department
Department

EDITORIAL

of
of
of
of
of
of
of
of

Program Management and Coordination
General Affairsd

Rural Planning

Rural Environment

Regional Resourcesl]

Agricultural Environment Engineeringd
Hydraulic Engineering

Geotechnical Engineering

BOARD

Chairman :0 MIYAMOTO Koichil

KUNIMITSU Yojill

KAMIMURA Kenichiral 2003, April0 Julyo O
OSARI Hiroshio 2003, Augusto 0 O
MASUMOTO Takaoll

YAMAOKA Masarull

KIRI Hirohidell

TANI ShigerulJ

SATO Chyuichi

Editor :



goooo 202
710800 2004

71

Joooobogobouooobogo

oooofooooo®

oooo

I PP PP P PP PTPTPRTUN 71 OU000O0ODO0OD0D0 ciiii e 75
I PP P PP PTPTURTUN 72 I PP PP PP PPUN 75
I PPN 72 I PP 75
PP PSPPI 72 I PP 76
I P PP PP PPRPTUN 73 I PP 77
I PSPPI 73 I PP 77
I PP 74 I PP PP 78
PPN 74 OOODODOD0 it e 78
PSPPI 75 OODODOD0 ittt e 79

SUMMANY oot 80

0 oob

gopboooboboboobobbolz0oooooog
oboobobobooooooboobobobobobo
oboobobobooooooboobobobobobo
oboobobobooooooboobobobobobo
ooboboooobbooobobboobb140bboO
obobobobooooooooboboobobobo
oobobobobooooooooboooboobobobo
goboobboobobooboobboobooboba
oobogooboobobogisgioconoooobooooo
goboobboobbooboobbooboobobg
000ob140D4500 000190 0050000000
goboobboobooboobobd

ggboboooboopoobooboobbooboboobn
goboobboobboboboobbooboobobg
gobooboboobbooboobboobooboba
gobooboboobbooboobboobooboba
gobooboboobbooboobbooboobog
oobozoo3loooOoooOoOooOoOooboOoOooDoOoOg
goboopoboobbooboobbooboobog

oooooooocooooo

goisoo0o0oood

goooobooooooooooobooooooboOooooboa
ooooooooon

oboobobobooooobooboobobobobooo
oboobobobooooobooboobobobobooo
goboobbooboobbooboobbooboo
OO000OO0OD0O10a000o0055/0 000000000
oooobgbDile94mm20020110000bogonog
gbooboobooboboobobooboboob
20030 00DbOo0oobobooobDboOoooDbloab
oobomwooomogostbooonoooooogn
goooobobobbobbbodoool40000004040o
0000000062003 00000022% 00000
oooboooooooooboobobobobo2003t
O000000O00DOODOOOO0OOOOTable 100
oboobobooooobooooboobobobobooo
gogoooobobbbbobobooooooooobobbo
gbi1400bobo0obpboooboobobooboobb
goboobbooboobbooboobbooboo
goboobbooboobbooboobbooboo
goboobbooboobbooboobbooboo
goboobbooboobbooboobbooboo
goboobobooboobbooboobbooboo
goboobbooboobbooboobbooboo
goboobbooboobbooboobbooboo
gooogo
goboobobooboobbooboobobommoo
g3j0obgobobooobooobooboobooobooo
goboobobooboobobooboobbooboo
ool oooooboobooboobooboobonDo



72

gooooooooono2020d 020040

Tablel OOOODOOODOO
Characteristics of conditioning processes of sludge
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Natural drying facility of sludge with drying bed
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Table3 OOOO0OOOOOOOO
Constituents of naturally dried sludge
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Structure of experimental sand filter system
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Natural Drying of Rural Sewage Sludge with a Drying Bed System

NAKAMURA Masato and YUYAMA Yoshito

Summary

The annual amount of sludge generated in small-scale rural sewage projects is about 600 thousand ton. At
present, approximately only 20 % of the sludge is applied to agricultural fields.

There are several ways of conditioning sludge before application to agricultural field. In this study we
focused on natural drying with a drying bed system. The drying bed system is almost free of maintenance
cost. Chemicals and fossil energy are not required and the dried sludge can be directly applied to agricultural
fields. On the other hand, this system has a problem with unstable periods during the drying process because
the system depends on solar, wind and rainfall conditions. Therefore we investigated the characteristics of
drying the sludge at practical treatment facilities. Techniques to accelerate dehydration and to improve han-
dling of sludge were also examined.

The results of these experiments indicate that inserting polyethylene non-woven fabric between sludge and
the sand filter, then taking out the sludge after one or two weeks and breaking the sludge on concrete have
three benefits; 1) shortening dehydration time, 2) improvement of handling, 3) obtaining sludge without sand.

Keywordsld Renewable Resources, Natural Drying, Application to Agricultural Fields, Cost saving, Fecal
Coliforms, Drying Bed
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