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system DB (X))

201147 10 H 7T 77V BIERE A LE KPR,

2011 4% 11 H The 8th International symposium on sustainable water and sanitation
system % LIPI 3L R TA LR R T « SR UAZ TR

20114 12 A ~AuvhFay =7 M AMIT Information Workshop % 3 [5]5Eis.

6° Forum mondial de 1’ eau, December 20-22, 2011 &0

201243 A~/ EA TSR K 7 4+—F 2T Sustainable sanitation for
rural and urbain areas in sahelian countries % BH{g

2012 4£ 7 H Global Innovation Summit T LWWE Y R AET VT DWW THRE

2012 4£ 8 A SAFE AND SUSTAINABLE SANITATION WORKSHOP (Finland, Tampere) 2T
Pk

2012 4E 8 A Dry Toilet Conference TH T3 F (10 {4F)

20124 11 A Global Social Business Summit (Z&01. FHLWE IR AET /LIZ-DON

T

WK AT Ffee af Etefﬁ:/\fzizéiéﬁ [ PE KB Bl — 7 7 a e =F—a itk
% BOP A/ _X—var a2z — , 2013 FEH HEEZ U —2 77 /ay—"74—F 4, 2013 4 11
A 15 H, b=

0144FE3H 74T F TAMK, Z2 XL TEKRY, Aalto KFLICEIT A
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31.

32.
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37.

38.

39.
40.

2009 4 11 AdRER PV AT ATV TAU4—0 F—T =0 T Rmoy s w2l
2009 4 12 A Ab#iE KF=—JICA A2 R YD A4 S EER : Hokkaido University NEWS
LETTER (248

2010 4 10 HALMBERFEI ATATEVTAV4—0 F—T =0T RP Y Water and
Well-being % F8/g&

2011 4F 10 Bt ERF VAT AF YT 44— 2712 TC 2nd Ameli-Eaur International
symposium on sustainable water and sanitation system

2011 45 10 HJb##iE K2#12 T Workshop on Application and diffusion strategy of
Sustainable Sanitation (BiLfi# - 17 /) B i HE(E ) 2 BRfE

20124 11 A BEETHSLEIASE/NER IS T/NF4, 5, 6FEEZRRICT T 7D FEh iz b o
EIEE. AT b0E B OAIEE L7235 MUIZDOWTE 2.5 | EET A2 L hE
2012 4% 11 H SEAnBEBE M @ B AT T, SCRO @R, 24 Z %52 How to attack the
Cycle of Poverty? Challenges from Water and Sanitation sector | &#H ¥ 53 % 3

2012 4 12 A AbiEE AL AL B S TRt 1, 2454 & %1542 [How to attack the Cycle of
Poverty? Challenges from Water and Sanitation sector| &4 5 E % i

2013 4£1 H TICAD V AT m = 7 hF A~ M Touch to Africa —7 7Y 1D ZARMEIZ fit
%~ TR

2013 4F 3 A H AR dbiFa X 2 B B PIGEES [T 7 U DB LT ANebeZ
DERFE—ALD KHN DT 7V I ~OE fk—) O8] - 3EE, 55

201346 H TICAD VIZTHARA Xk (Integrated Water Resource Management for Food
Security), JEBa 3. BonsFOFBANED YouTube IZTABIILTWA.

2013 £F 10 H LB R AT TV T 1 - 4—27 < LRT 7V I#F5EE (HURNAC) o Ry
UL [77V 0 TIET DAL ROFEET-H~D2 B3040 KOT 7V i ge v T — 7~
(BN, dEHEESR, JHEBIZ, e R B E AT o7

2013411 A kil T/KEfhsRe FTBREMRT, AKBE A EHINE) 2347 ey =k
DIEENZABIT.

2013 4F 12 A ~IABEE Mm% 2 ClHow to attack the Cycle of Poverty? Challenges
from Water and Sanitation sector] &9 %35 & S

2014 A 1 A JbvEE b vEE BRI B P EEE RIS CTlIHow to attack the Cycle of
Poverty? Challenges from Water and Sanitation sector] &84 53 1E % Fhi

201427 H—10 A: EEEIL 2 1TorML —IZBDIAHLEMEROA K] Try=
ANDINE SN

2014 -8 A ZE ST  BiRE EEOK AL EIRBIN Y =7 —a & 48
I

2014 4F 10 H: #IEHITAM B RIHEIZ T ey =/ MO R EFE T

2014 4F 11 H : 55 53 [BIBEREARIF I RS OFEH ST T, Hilfo 2 RE-—IZ OV CREE.
2015 4 2 H 1 R Tl

2015 4E 2 H: ZH MY AT AH T = FLIR TV =IO R AR

Wgsh, 7% F 77V EN

41.
42.
43.
44.

45.

2010 45 3 H 1st Ameli-Eaur workshop @ Bifee (BSERERS, B AR KEEZHFF)

2010 42 74 TR TAMK (2B DA E

2010 £ 9 A 2"  Ameli-Eaur workshop O B

2010 9 H  1st Ameli-Eaur International symposium on sustainable water and sanitation
system DB (X))

201147 10 H 7% T 77V B3R E A LE KPR,
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2011 4% 11 H The 8th International symposium on sustainable water and sanitation
system & LIPI & 3L[E TA VR R T < SRR AT TR

2011 & 12 A ~Auayb7ay =M AMZT Information Workshop % 3 2] 5 ii.
2011412 H 20—21 H 6° Forum mondial de 1’ eau, December 20-22, 2011 |{Z%&
mL, 7at=r—a Al oW TR

2012 4 3 H ~ /LA CRfESINI- AR K 7 +—F 12T Sustainable sanitation for
rural and urbain areas in sahelian countries % Bife

2012424 H5—10H Ro—= 20— vayy MEPEAKROM 7 E#E S

20124FE 5 H8—10H ho—=22U—ri gy AR RARALAIZONT

2012 4E 7 H Global Innovation Summit T LWWE TR AET I DWW TEHE

2012 4= 8 H  SAFE AND SUSTAINABLE SANITATION WORKSHOP (Finland, Tampere) 2T
BV RAET NEZNE X Z DB RPN (B RER)

2012 4 8 A Dry Toilet Conference TH T3 F (10 {4F)

2012 4£ 10 H 10 H Bobo I~ EFU—rav” RARIvEEZR DL Aok, V=T D
PSAEy M ANERER. T = 7 NOREEL K O 3 D3

20124210 H 24 A ho—=2 2 U—ray” EHa RARM LI HONT

2012 4F 10-11 H  SIAO2012 U RANAL S V7 ORI % BT

20124 11 H Global Social Business Summit {Z&M. HLWE Y R AETILIZDOWN
THIE.

2013 4E 11 A 15 HA: 2013 AEFH HERES ) —2 T 7 ) u—T 3 —F AZBWT, THg alhee
e H 2 DGR YK E BN — 7 7 e =7 —2a 1285 BOP A/ _—var %
BN — ) 2.

2013 4F 12 A Ay NFREMITT — 27 ay ™ aRAR, FROEEEHRIZOWT

2014 = 1 A TAXT 77 VBINKEREBARBRE 77att=7—yay, KEHEIZOWN
THAIT

WI4EIH 74T K TAMK, #o_XLUTRKRY, Aalto RKEFICBW TR
201542 H 16 H, 21 A T—H VR AD L —=2 2 Al IRARNA L OFRE, HERFE
e ]

2015422 H 17 A, 18 H Ay hRRERTY—rayT [FHE~=2T7 L EbllcL
oA DML, PEKAVER, BRIz oW T

2015 422 H 20 H 7%t 7y VBONBEGRE & MY —2rvay PEKALER, 2
VIRARNAL, BTIIV T TANE—D AT I AT OUNT

R—bX—=L TN TV EE

F—LEES A 35 [FIBAE

970y =7 NOHPIZ T VST 7 7V idE e ik & (R ERRENOLOE R, 5% E
HD A FIRAE) .

T CEND K ER S DA D | Ha RAMU ML OIED J7 | 292 EHPIZ T Y 7. =
AU, 77U BT I VBIR O REY R AR VIS ALz 0.
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§ 2. eV MER (B R UEBETEITH§ 5 ERARTL)

COVEL [ PA=PEL]S: 1]
(-DEXRIVETN: BB RAKEMR+TEOHEV ], TREERUIHKLE+EBHETIL, S8HET
)|

HLWERBIR Do v 7 NI AT Ry N — I ~DEAEZR D72 L, BT UTZ K DA BT 5.
FARBITCIE, P DL 720 8L O AJROT A LB K R, fkF & & IR F B o - 8953 5]
AT, AR AME LR AV B AW S L2 BT, — 7, BEKLBEITIE, mEilicks
B COMER PR D3 HNC I, HRFBEOETIRIN, KEFIH, WEMAEMIC IR 27 &3
ERRELT AL IR, £/, BAHRIE T, NQBEICRERENHDLIEITINZ, (V7
TEOL UL ZENRBHDHZEND, AT AT R OET VER 2 IZHET 5.
(I-2EHETILEHHETIL

BHETIV:K—2. 10L57, WO AR OF7) AT AT LERETDH. KRUAT A
X ZDBERBAMIIA-DUIRZ /Sy BEE G IR BT DR A RANME AL, (1-2)EHE K E
T BEAVER S ALER KRR 325 B R E WAL R A, (1-3) R P K& KIREL, 8 RO B0
K EZELT DRI AR K B - A = ) WS, ZO Ik B SN L, HFKH
KIBIZLD A1, K OEEKALEE 2T ADFLAE HIZE D Multiple Barrier TOJEGBRAE) DAL
BN B2 F M 572D DU-HI A7 G FIETHD. 22T, MBI KIZ5 BRI S 7= R & Fy
RUTHITH AT 27DIZHWD. £z, MU EHFEDOMOH T /KRAREH L72iE 33t 3DV A 7 %
INSST D7D, FHFEMLUOBREED BEERETHH. AEAET VORI IREII NS
AODHFHMHFRELZ DV AT D KX DRV AT AOREZ THD. FIEFEBRIZEIVT AT LELT
DIZEL, BREMA~DT 4 —R 072479,

K ] B
%E < ” a5
MHEIK BHAFIA
2 tEne
YT

~

l VAR l. EHK

BENA
K—2. 1 EfETIL

WMBETIV: T NAXT 77V OEHEREL, (DURITIVEFETINER, LRLHS CEIREIN
55 (EEHERE, {BIED= L RAME), (2) HPEKIZaI2=T 4 27—V THKL, ARLIEE, 2
FEHEMZ WD, (3) 7" A7 Ry U —7 TRUKSNDKIEKIZOWTIE, S HERO A Ak
TR D, #HET NVARETD. K AT LOHAMBHFE B, MK ZEKT D/ A E=
AMEKT AT LTHD. HERD T KB MR EZ I TS, FIHIE HOKI70%03E B iz O H]
Tdb. LRI AT LOEIAMEDPZEESN2T UL, WA OMEH K ITEE L. 22k, (K=
ORI AT IEGEDFHIIN A, LIRIER B CEMIANI MR R 2 IR 35 T A B ER 72 51k
ELTHAT L AREMEDO MRS M 5. LIRIEE, AEIZBIL T B ARDOEINNFET D05, Zh
SOTET 7Y F5# E A~ H O ATREMED R S L TH %,

TNFRFT T NRESND T~V HUELTIL, A AT LRI ESNDRERRBHIZEY, LR
G AIZHEROHR AR RN ZASTUKWRHEIZ A L TS, D7, AT T TR
T, HEPEAK D REVBIA 2 D D720, UREMEDKZ 3 BEL , MEPE K 2 /L8 - A5 A
TLERETD.
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ol
KK ey [T ) i
REE

%BHJ(
M — 3

i\ DE’EHFK%K
AT

H—2. 2 SMHEEFIL

(Q)FH=ISEM-EEALEERL-TOOIIMER

(2-1DBEABRBEED, ThEHARHEICERT S

AR D BARSCHAFE D7D DEEFR AL EAMTOBEANFRIE CRELELTHEE 2N, KT
1Y =7 MIF RO B FELAEE L ECOMERLETHLIEND, MADTZDDE T RXAET
IVOREEE RN Z T2, Fie, BTET VERBNET NV TIIA 77O EA VY, HoEL
ORI, 72BN B (BATET L) LEFRL (B TTET V) OFEWDRHLIEND, Z0E NG
g Bl oTcb DD,

-BHETILEBHETILOBEABRE (RPEEREIHBHESOEABROEL)

ek, AARZIILD ET DN IEHEFENT 51T DK - fi A i % DB ARG X3 R BRI LD BUR
REDGE, MBS RS- Thu sk 5l - ik - MERFE BLA T o C& T, &2, 2O D &S
IEHRRBUSDDOMB) G, G BUNOER, FIHE Ao THbh TETnd. AEROM
TREEITL L ORFEITZFE R AL P RBUF O NI BIR O TITHOI TS, £z, ZOJ57 1

P, BRED K& RO K - fi7 A ik O 5] « HE% « MERFE B0 H S TE A,

Freph, BHRIOF RS L CTOK AR OB ATBUF (g H5) 8 I TET
BY, EeiizE, AMHERIZBOTOZOBUN FERO I MABEFSI TN,

— 77, BARIZBTDEACRE D X572 55 B i sk DB ANIZH - T, BAOHEITE A DORRIZD
7ERLITWA. 727121, MAZFETHI A2 HINZ, B 82 R o« U5 BO I L0 320
S TNB.

FROIIRINETOKFAERBEANEIEE T VX T 77V X0 T2~ L Mg O BLR
(R&FE 1, A 7 TR, TP - T EF O IT 8 F 2 AR 7 - B ) < VA, 725 NS ha%l%ﬁ%
7T OEENIRDL) ORI L, BT T /AT DOWTIE, BURFF 3808 A2 WD 2 L3 Al
BAILHIWI LT, — T, BAEICEBWTE, ZIVETOK - FEMEGE A TIERERL TS
FHTHLZEND, FTIRBEADTDDOE /zx%wv%‘ﬁw ST LT,

- BRHETILEADEZOOESKRAETILRE

TNXFT T 7Y DREFHI T, HiEE W%ﬁ@‘ékm 13896 Y% FRE L ied TR, 2>, Bl
SR MU Z R T35 N B Y MU SO AERRICBE TS FEL TOZRVIRILTH
5. MZT, PR OB ET MZIZRANHHZER, EIZIK EDWHWLIHEETHWOLTE
MR ENET VA ZOEEEH TERNWEOHIBING, fAMRZ E DXLIITEANT D0 DOHEMKZ
DLDPIFTEX G L2 D B 2, AT AT 2N T DME D LNE YV RAET LA
T 72T —~ UL BT T2, T70bh, BAET VI OWTIROD LI T 7 a—F ik
BEDT:

(1) Analyze user’s value chain
(2) Include sanitation units into user’s value chain
-> motivate them to manage it by themselves

(3) Design the linkage to agricultural activities

- create value from sanitation
(4) Analyze market of vegetables

- maximize and stabilize user’s income
(5) Estimate the income by sanitation units

- show direct merits to users
(6) Make a financial plan
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- realize and drive this model

(7) Design sanitation units

—> adapt technology to this business model

@EHRBE—1 JOCHLDOBIRELEZDERE

OFa=DEYANOYEE:

Tulx O BELLTIED W, HRERW 2 EARa 7 e Lz~ Vs 2@ S LK

AT AT LOBRFE L FEFERO NI ZE DB AN LT 2262 ARET 2.
ZLC, LD BEEOLE, ROASOT UM YN #E T 5. T7ebb,

(D)
@)
PAFESND.
(3)
(4)
S5,

YV HRO AT I & L7k - B A S AT DRAE T VDTS NS
TV HUIRO AR T U i & LT K- A AT L (BT V) D96, MK EE T LA

KA AT DOMFFERAFE M O E BRICHE DD BIRE R /1 - Bdfrsm L35
I IoK - AT DEH AT DI 170 T b GO P R AT T IILHRE

ZLTC, TN ERE ORI R EIFHm A& ISR DO IR ESIL TN,

Résultats attendus Indicateurs GERLFEE)

Moyens de vérification (FRRIEEE)

(1) H LoD BATHIBI S & LK - S AT LA(BAE T VDRSNS

(1-1) Le colt du matériel de confection du
réacteur et de I’interface de la toilette a compost
revient & moins de 100 euros.

(1-1) 1 fiche d’estimation du colt de revient et
1 manuel de construction, d’utilisation et de
maintenance destiné aux usagers

(1.-2) Le colt du matériel de confection de
I’interface (sol douche) et du matériel de 1’unité
de traitement reveint & moins de 150 euros

(1-2) 1 manuel de construction, d’utilisation et
de maintenance destiné aux usagers

(1-3) un guide d’utilisation du compost, des
urines et des eaux grises traitées est réalisé

(1-3) le guide d’utilisation

(1-4) Un mode¢le définitif de traitement de 1’eau
potable par filtration sur filtre a céramique est
realize

(1-4) 1 manuel d’utilisation et de maintenance
destiné aux usagers

@)~V HUROH T s A LT K - RS AT A ERTET V) 056, MPKBEET v

PSS,

(2-1) Un modéle définitif de traitement des eaux
grises est realize

(2-1)
1 manuel d’utilisation et de maintenance destiné
aux usagers

(2-2) un guide réutilisation agricole des eaux
grises traitées est realize

(2-2) le guide d’utilisation

Bk - AT LDOWIFERRFE K OHERHE PRI HE D DBIMRE ORES - Bl 3 £ 9%

(3-1) Au moins un artisan local est formé a la
conception des toilettes & compost et des unités
de traitement des eaux grises

(3-1) Au moins un atelier de formation et les
coordonées de I’artisan

(3-2) les usagers sont formés pour 1’usage et la
maintenance des ouvrages d’assainissement
(toilettes a compost et unité de traitement des
eaux grises)

(3-2) au moins un atelier de formation par site
pilote et un guide de maintenance

(DI T2 AL AT DB AT DO 17 07T b BB PR AT T IIVMER

SN%.

(4-1) La capitalisation des 5 années de recherche
est effectuée

4-1) - 1 rapport final - 1 atelier de restitution, les
publications d’articles (revue a facteur d’impact)
des chercheurs de 2iE et d’Hokkaido; - les
communications internationales de 2iE et
d’Hokkaido ; les échanges de chercheurs, de
doctorants et d’étudiants entre 2iE et Hokkaido
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(4-2) un modéle économique innovant relatif a | (4-2) 1 rapport final incluant une simulation du
I’assainissement en milieu rural et péri-urbain | modéle
est proposé.

@7ur = I DIERE
(DT~ LD A - i A UK fi B S AT A(EATE T V)RR SN J IO T
R E AN AIEE 34> ThD. P.2~P.5 O7 0/ NEEOEI R REE HWT, 1
LD ERAIZ DOV TR T 5.
(1-D100 =—r TOILRANA L —Aflikg L~ == 7 L CiEAfl
QY =F—ar EWHELEMBEARE 1.8 t@~==7/L 1. HIEHLZIOC, AEB ITERS
Tz,
(1-2BEMET VHD 150 = — O MK 2=y fh>~v =27 /L
Q@EATET L AMBEKREHE I 5. EICRHH LIS, 2o MiT124—nZERKL T,
~v=a T B HEIN TV,
(1-3)aRAN, JR, MPEKUEKOFNHTAR—>~=2T )L
@B EHMNBERLEOEMET VIO RICIVO~=2 7 WITRLEZENS, FIHOD D~
=27 NABNHAEBESR TV,
(I-DKBGE BTy VA K 2 E >~ =27 L
OMKEMIZFRIH L2, KRG LAIMMEE Ty 7 EABIZED, KIGE, KIGEEEkE
BITHRHRALL FICTERZ LA B FEIERBRIC IV L 0D, £, o AFEEVICOW T,
JEE B AR NI LD PRI K BES S0 IE S, BHMZEIRN f[iE THDHIEMEIESNT
W5, 2, T=a T WS HESN TV,

(2) [~ L HIUIS O F T HUs 3 A L= K - R S AT A (BT V) DO 5, HMEHEK BEE 7 L3
BRSNS, ITDNT
Q-DHEHAK B D T N—~=aT /L

@ TET VMR E RN, OB THET LV EIHEEROKENRDY, v~ =2 T APHESNT
W5,
(2-2)MEHE AR ALK D SR H >~ =aT /L

O@REEER N, @FTET NVILERROBELHY, v~ =27 VRHAESHL TN,

(3K - BE S AT DORFFERR S K OHERF B BRI BE D D BARE DREF7 - Heffins ) B3 11>\ T
B-D)D 7 b a IRANA L ROMEHE K AL ER A B CUED Z - Rk N BLHIE AR

QU =7 —Ta EWHREMNR U, EIEFEGHEE OB TO/ERIERR SO R T 7V FERESE
BROM L, MEHEK QB E O W RIERIZBE W T, BAFEOX v/ U T BT 7 M Thive. £
72. O~==2 7 WITRLTZa VR ARA L~ =27 VI, MUOIERRICE DA Z bt S Tn
5.
B-2) =Y —RMEHDOIFEZ T CNDe—>~v=aT VT —I gy

DREFET NVIFEFER, OF v/ 0T 4T Xy T A MURLIZINT, 7SAMay bFRICRLT 3
EEMEDT — 7 ay TN ERES I TN,

DT TK AL AT DB E AT DIZOIHIZE 17 00 T b3 OTE DA AET VR RS
5. JIZoONWT
(A-1AToIT b FEROWFFERER— LRI S - 58 2, & FUFEEHE, 4

@F v/ T T Ny T A MIURLIZINNT, FHFFEE O B ANHE, B ~OR 5 (L
G 2 44, 7 3 4), 330 LR RN EfS LTS,
4-2DE TV RAET VORI ol —as fE R

OHERERFEMBHEBIORLIZIONG, TAxT 7770 2 SHIRIZHOWT, EVRAET VD%
2 M (Facilitating Organization DFEEE, ~ A7 07 7 AT L A5, BFE OGN TUR) Bt
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W5,

(AR BIE—2 JSTREBELZOERE

JST LA vy /7bo BAZ, ik BiE2X—2. 31T . EEEER vy 7ho BIEIC
LI, A7ar e v JST jERL B ALY~ V2 S LK - AT A5 BRSE45 |
ZLIZHB. if_, ERN O BEEELT, THARROKO L EIREE R T D AT DO E A F K
\ZEOTET 7Y B MR DK - AR RN EF G- L B AR OFH sl B2 =7 — a7 L
SND. | ZEEFRELTND.

B TIX100%DENFELELL T, (1)~ /L HiUs D AT S @ & LK -Fi A AT A(BATET L)
PAZEEND, @)V~ LRI OFR T HI A LKA AT L (#FHHiTT V) 0oh, MHEKE
HEF ANEREIND, (3) Fii-loK-HES AT 25 AT AT DI - 70y S 5% 8T
BV AT LEAREZ T D, O3HEBEZHIT TS, U L0407 7Ny MEktisL, ERR7 R
FN3)EA)DS 100%ERLE DAY AT AOIRRITHIELT-H D THS.

FNZENDOEAIZHOWT, 100%ERDOT-DDEHELT, FRDOE TNy MRS UT-FEEEH
K—2. SIZIIEEITREIIN TS,

MOHEH DS, ERDNFBEIET1I00%EIIE 2 RWEB 25T 5L,

o HARDK AN E A DI OV TOIREEIT7223, KRS, L HNCBIT DB ERIC
ONTORFIEENEE U RAET NVESDIRNTULK ZENRER THD.

. /J\D@%‘EEF7J<$7J<W+$/£%Elz!mFT7kJ:é74’ﬂ7m/l%m%u%%f%% . Bk
WIS, BUROBEKEDOIEEI/ N DR EZBHELE 752824, AARDSEBRERT
1%, IANE IR 80%HETHN CEDHINRIILTODEMETHS. .

D2HDIHTHS.

Thbb, ®-2.3 O K -FHEVRATLA+EELRB+ESR - M+ RER D OBE -
EWrs 7 U AR E MM L A EVRRAET VR 1370V oV NEROBEITR LTI
BERREAL, X T, KRS AT A, BAET IV (M, IR, MR + BN, #7421
%I DM KEE K+ FHRHDOET ILRIRRTE WD, ZLT, ZRUCED, TEDR0W HEERW
BERI ARSI~ VHIRICE S LK AT AT AEBR TS, 1V BEEZEK TET
EHIWrLTNA.

Mz T, 7oy /b0 L BETHLHHAILMBISESL-ETIIL O BREZHESE, HRXE
DRETHAEHAEELR KORATLOERIAV T EFDOMBIEICEALE-ETILERETS
(HANIVETIL, BRETILE). | 2L TBXREOKORERELZERTIVRATLORARL
AMBRIZKYBB7ZIUAhEBOK - HEREHEICFELAERROFERAGEL Y =FT—3 T
TILHBMEEIND. 1T Th, AT Y= MNIK-EAEDOEMFEMIAL I e 52 HZENT
XTEV(§4 7ol DOERNEROE, 4. 0Fad=/ Mk (1-3)UEONE ST
P7ay =/ e a S MR), TOMBREL THARZIRELE T O7 77 5247 SR k3 3
(BREREY=FT—2 3 DETIVERERE k26 4 A~Fp29 4 3 A) WO TORR
LTWA. ZOFEET, IAXTI7MATHE T, A RR T OM5EE L B ARDFEEIZLY
EIREN ALY =T — 2 g DR AR LI ET 2L D THY, T~V HUE TORERZ o i
ICEBSELLOTHS. UKD, 7al=7ho B B> CRER— 5% Tl &
7ZLTWAZEITARA.
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rEHELI TR

BV ZERI VLT RE UESAEISES Uit K « BEIRT LAZRHET D,
6 SEE Y 2 T EMEICES LS | I8 Y RT ABADBDTHS « H#H7 P HibEiSES UieEaKESE
EFIVEREHRTD
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DEVMEMINZOWT, TOHEMERT D810k, WY KE A ERIREITHIZ L%
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NTWDLZEEEIE LGSR EEZEZOLN, FMNTOI R AN M LROPKLE S 2T
LDOBN, Eh, RMOMERIZEDHFESEZED TN ETRWIZENIEH T 58T
HD WD AT Z LR

B-6)FELHE—6: ARFTEEMSD Y =T —LaviE RO RIBE (FRREED D EHRERE
#ERBLEVARVFHEFRICKED Y —T—aVv iR EADRMEETIL)

T — I, RIFBSAEM OISR RO FIEE B 2 556, (DRE, QfERE, R~ E, (3)
AETE K, 47‘%7~/a/, A~V AT I, B)NABELNISODRALINHS. ZhHDoh,
AENE3. ATEHK, =7 —Tar—B. JEYME—REBRZ, BEAR LR LOIFWNEXGIZ,
P=F—a R TR DAAT Y I IOHERILT-.

(1)Burkina Faso ®OIBLIREEAM

(1-1) WHO DA% LTV V% Burkina Faso O4EER, %955l DALY i (YLD fif, YLL f&) &%E 1S
R AT, FHIE D RIRIE S A HE A

#4—1—11C Burkina Faso O FAMEICEDIEL#4L, DALY fEZR 7. FHUEICLHIEL R BE
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A/ N1 0.06% (1K), 0.24% (5 BEARTw) E7a>TA. HHKE DALY filiX 817000 A-lZDiE5.

% 4-1-1 BukinaFaso M THIEIZLHIET-FH DALY {E BifilX 1000 A, FE7=I1E 1000 & (WHO, 2012 kV))

All 0-4 5-14 15-29 30-59 60-69 70+

Total Population (A) 16460 2921 4596 4560 3746 413 225
Death (A) 10 6.9 0.8 0.5 0.7 0.3 0.8
DALY /(%) 816.7 651.1 66.9 38.7 38.1 9.6 12.3
YLL (%) 780.7 626.7 62.8 35.5 34.6 9.1 12
YDL (%) 36 244 4.1 3.2 3.5 0.5 0.3

(1-2)DALY {# (Disability Adjusted Life Year) 2R D EIICHFEENS.
DALY fi (Disability Adjusted Life Year) IZk DX FHHEEND.
DALY (c,s,a,t) =YLL(c,s,a,t)+YLD(c,s,a,t)
YLL(c,s,a,t)=N(c,s,a,t)xL(s,a)
N(c,s,a,t) is the number of deaths due to the cause c for the given age a and sex s
in the year t.
L(s,a) is a standard loss function specifying years of life lost for a death c at age a
for sex s. L(s,a) are given in the Table (Amexx Table B) in Global DALY methods
2000-2011 (WHO).
YDL(c,s,a,t)=I(c,s,a,t)xDW(c,s,a)xL(c,s,a)
I(c,s,a,t) is number of incident cause c for the given age a and sec s in the year t.
DW(c,s,a) is a disability weight of the cause c for the given age a and sex s.
L(c,s,a) is an average duration of the cause c for the given age a and sex s.

(1-3) Dose—Response DEAfRE, FHRUEDHMIFIEMEL, AN OHD— AN Y70 DFFFEMAY D2
T ROHER

#4—1—10 DALY , YDL & T, 7 A%F 778025 FFUE D RIS AE A4 HE 3
5. Disease Burden {28 T, HIROFERITOMild, @Moderate, @Severe, @Fatal ® 4 &Iz
S, O~Q@DIERIZOVT YDL, @25 YLL 2FHESND. FHIEICOWTHRBEDE 2T
HEDTFER, £-4-1-2, 3 Zf37=. ROMERLY, FHIEDOIIEREIT— MR 0.36~2.7 [B] (4
), 1.4~10.2 [8] (5 mEA) SHEF X7z,

7o, bORTICIER T 5 L, AEIE 2921 X10°, FHRIFEIC L AHFEHIL6.9X10° TH VY, (2)HE
T BT 5 EEATE O FHEFSAERIELE 4, 000~30, 000X 10° Th o7 Z &b, FHIE %3¢
L9596, FICELMERIZ L. TX107%~2.3X 10 LHERI 5.

#=4—1—2 {§l—1:DW=0.200, L=10days=0.03year &L1=15 4 (Moderate ZFETE) DIEE R

Al 0-4 5-14 15-29  30-59  60-69 70+
YDL 36 244 41 32 35 05 03
I 6000 4066.667 683.3333 533.3333 583.3333 83.33333 50
Ic”a‘ziznt No-per 36450 1302217 014868 0.116959 0.155722 0201776 0.222222

#£4—1—3 {§l—2:DW=0.060, L=5days=0.0137year EL1=BA (FTREMNFNIFEEFEILLTOENEETE) DfEE
R

Al 0-4 5-14 15-29  30-59  60-69 70+

YDL 36 244 41 32 35 05 03
I 4379562 296837 4987.835 3892.944 4257.908 608.2725 364.9635
L”:F:i:”t No-per 66073 1016217 1085256 0853716 1.136654 1472815  1.62206
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WIZ, — NHT-VOEMZIELD, — BHT-VOFRIEMR PxafH L, Px)b—[RIHT-0 D 2T
BEHERTD.

7 HIEL Dose THOEETHE, FMOFIERIEIT— B H7-VOFRIEMESR P[] H L 365 H
DOEEL CGHRESNAZEEZRHL TPxaF 9 5 H 75, £L T, IRD Dose—Response D BEHREFIH L
T, ~BHIVOERFEREHE T 5.

FIERER A Pll, Y =R% Pinf, Y%L T DME% Pill/inf &7 5&

Pll1=PinfxPill/inf
Pinf=1—(1+D/B) «
Pill/inf=1— (1+nD) "»

a=0.33, 8=139.9, p=8.23, n=69.0 (Teunis et al. 2010 International Journal of Food
Microbiology 144:243-249) # W CHE LR 2 FRITRT.

N A D— A— B Y7200 EFEEIT 1.0X 10°~7.3X 107 OFFHERY, 5 MM Tl 1.7X
10°~1.3 X 10'CFU LHER STz, 7288, 5 iRl CRBEEPZAHLOLNTNDHDIE, Dose—
Response DEAREFMBBINZRDIZH OGN TE LT, RIUEGREFERICEDLTHW 2oL
HEMEND. Z2TIE, AT ERBEEEZZAELLZLICRY, 5 A CIIR — &8 I T5 3 DK
YR X FIERNELIRo TNDIEERBL CNDHEE 2 D.

R4—1—4 —A—BH-YDRBEDHE

P D%
Incident=P*X365 (CFU)

5l—1

Al 9.97E-04 4.23E-01

0-4 3.81E-03 1.65E+00
f5il-2

All 7.29E-03 3.10E+00

0-4 2.78E-02 1.25E+01

(2) FHMEIZDOUWT, FENLOEREEEOET ML
X 4-1-8 IZRBREEDOETT NERT . KOBRIKICOWT, BHICHIT D8 EE~DEFHERL
WEAEYIREZZNEI V, C. NT~DfE &, IBEL V,, C, FIE~OfE &, BEZ V,, C,
ET5L, KORKOIG, B (FREEHL BRI D) B ORIFEMAEY ~O F#FER D 1T
WDIDNEFHRIND:
Dr=V##Ce+ V*Cop+ Vih*Ch
A IR IRIEZ Crpes L, RS COWEREZNEIL 0, 1y 00 &THE,
Dr=CFeces * (Vixne+Vuxnp+ Viaxnn) =MFoodX CFood = MFoodXNFX CFeces
ETED. ZZT, Mpgoq TEMIBEUR(R), Croor (B IR FIEY) 2275 T E (CFU/g) TH 5.
— 5, HFKHIRIEAEIRE R Co, ARG B DT IREDWERE n LT, KRHORER
Dy 1%
Dw=MgxCc=MacXneXCreces
LT HIENTE,
PRFEREDIX
D=Dr+Dw=MroodXnFXCreces + MaXncXCreces
LHEESND. BT IAFOEE M= 1500g, A HKE R M=1500g L% E TEXHIEND,
D=1500x (nr+na) XCFeces
ETHILNTED. M APIE I EDIREE ) 10°CFU/g FREEEE 2 DL, RITED Table5 O 5 j A
DBEEL LI R (RFERIT 1.7 X10°~1.3X 10'CFU)T5&,
net ne=11~8.6X10"°
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TR0 L, ARG E ORI 5 X 10 FEE LFHHREIND.

Ground
Water

Hand
®4—1—8 F-Diagram REDIL—F

Q) FVAER: =T — v a fas% B8 AN LA R Bl s VA TERKR

Y =T —al i B A LD R TRARNA U BT DR RS EM DO RIE LT 5. 378b
b,
EER (1 1) D A5 s FAM A W B A TR AR A LA SR 35 O R A= D ATEAL)

o BBEORKETITHIREE DLW E & AT IR EHGE R D,

o FEBEEOWNCLY, BIELEIME T T 5. (Dose-Response DEIFRIFBUREZ DB/20)

o RIEBOITICEY, FRIIEICEDEEELAD 5. FIEDHID, FHICELMRIZIIREE D
YY)

LV U EER LT,

(4)>F VA DM A DALY fEA 5 L L CE .
Y=F— g VERINF— A TIE, IR R MEFHT S EROEEEROERRYER A
4 FFRITC104IC R 572 DIC B /e AR EE RO TS, 2D 104 E WO fERIT 4RO =2
RANRY HLUFOBRERTH D, 202 E K ERRESAEY O RIEL T 8Log F2E T
H5D.

% 2T, 8Log DRNEALEEEFTH AL ARA N M LOERFEL DALY EORRZHER T 5.
Tebb, ERRAOICBWT, FEEPREAEDIRIE Crees & 22 R A b b L KL Ex%
UNTT, fhgs OSSR 5 R AE IR

AvCreces = (X X 10'8+(1'X)) CrFeces

AW TRBELZEETAZLICLY, xE DALY [HOBUEAHER IS, fii R4 Fig.3 IR T. ZHic
X0, ML O D 100% 12357208, DALY B2 FIFAZER TN EN 5.
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1.00E+06 M
1.00E+05
__1.00E+04
&
g
E’ 1.00E+03 l
3
1.00E+02
1.00E+01 P S
1.00E+00
0 0.2 0.4 0.6 0.8 1 1.2

FMLERE

K4—1—9 bLERELDALY OEER

HARD 5 ik A TSI 15 FRIEICLS DALY I3 33.7 X 103 4F (5 sk A<l A O 5368 X 10°), 3724
B, 0.006 -/ N THD. 7NF¥F 77/ DOBUR 0.22 4/ AH H AR B DL ~UZ T HITIE, 2Log D
RNEALRB A B ETHD, AR THERAEY EE 1/100 (IT20ERHDH. ZOT-DITNE
72 IRANMA L D L A FH R T HE 99%E VI EE72 5.

RE: V=7 —TalfiziEAD DALY B2 5 2 D RAFTLIZRE 3, RO RAS-.

® 20124FEDWHO OF —# 10, — NH7=0HF MO FRUEFRIERIEUE 1.4~10.2 [BIFLEE (5 %A
fiti), THRPEFRIERFOBIEER (FHES LH L FRERIELD) 1L 1.7 X 107°~2.3X 10"
HER ST,

® JK-BNAWMLTORFMAEYREFERIT 1.7X10°~1.3 X 10'CFU (5 A LB s nr-.

® HEFENLOFRFMAEN ~DBRBREKEDTT MEEITV, FENLK - BIHA~OFRE G DT
I R A OABRIEER 13 1079 FRE S e S 7=,

° z|:7°my;ywsﬁ%ﬁtn/f;w/rwﬁt&#& DALY fEDBIFRAHER L 7=/ (X4, 1.
8), DALY EAAEITE TSHA-DITIE 90%% 82 5 A A K RBALIETHY, AARLFRL
TFHIEIZED— ANY7-0 DALY fi 0006 /) NEEERLT DI, 99%DE M RPN NETHHE

DFfERAEAFT=.

G-NEEBELGRE—7: /MOVFREDTTIT I TRILF—70— @I KB EREEMEO ST
(1) AfgHroH

TraY =T —ar VAT MBI T A4 720, ZNFETOER T, WIS A A A T
EVIOBLEDDE D RBLUATREMEZ R L, B EMIICE R AET NV VI THIREIRE LT, A0F
T, FOLTRESN- 7 /et =5 —2a v AT ADar v B I RE VX AET LD T L —
LZOWT, BIFF AR E X R REVHBLED, B &2 T 7.
(2) Jik

Koogondiesse D/ Ay 77 —Thb E ROMHED/r— 2T LR ELTE I Ty 7 LT,
SIS T U T UREHERE K ZZ D FEFETTWBIEIRS T UA ], (2>LJT<<E%<“ETJF7}<%:£HL\T_ 3%
FEGEATWIRGE T B MR GE VA ), G)UIREHEHE K ZE W THE SRR Z AL, FE54IEF
LTIRGETDIFEERIETIUA 1D 3 2L, ZNE~TVT L 7a—0H(MFA), /K, 235, VT
DONTOEFE T —5H7(SFA), BLORT L —7a— W EFA)ZERL7-. MFA 33X SFA ©
F == A%, JFAIE LT, F550Q013)ERUELDE AV, EFA [ZOWTIE, WSt o &30
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BETAITEENTNDIEND, 2013 424 AND 2014 4E 1 AITH T L 7= TE BN FRA O fk
AL, EETRE 2 D0 — | CHAR 9D METs ([ S - 822 T, 2012)% VT, &
IHENC D=L — R A B HEE L.

IINTARE ROFMICIX, El-DEFEIREN CHOBEEAFEITERL, MEELL COBPAEN (R4
—1. 1), &L CoEHRAEME (X4 —1. 2), =3V F—I b (EPR, X4 —1. 3) ZHV .

YRy ~7 | N i%%@{ﬁﬂﬁ[kg] S
EIRAEPENEE) = o EElE] (F4—-1.1)
e . EPER DAE[EURO | -

% M (&88) = —

B PENE (4 8K) k] (H4—-1.2)

L% —[Keal]
EPR= AT H V¥ —[keal]
() FEMTHRER

MFA, SFA OfERICHESWTRINLZ, BHEE OEIFAEEZFR4—1. 5IRT . B¥EAFE K
LG, 77t =7—al v AT ADOE AL THESRTIEN TELHR AL, KT 0.1%RE, %
LT T~10%FE LHEES . ZAUTKIL, BIRAEEMEIL, Bk VA TIE, BIRAEN
(BT 1.26~1.30 1%, G/ EFEM(SE8)T1.12~1.15 fFICR 5 HEESN, ADSHHEZ H/E
PEMEDH MBS IFRFESNDRE R L7207, — T, BT TIVATIL, BfEi7eiR7EM(F &) D Hifil
IEEWSOOD, EFEREDOLDONDIN, fERELTERAEEEWE) T 1.00~1.03 £, &4k
FEME(488)T 1.04~1.07 fFIcEEFo 7.

EPR (HEHFHAAL) 1, BRS T VA2 4.34 THHDITKIL, BF3EARGES T VAT 4.41, FHERTET T
VAT 4.37 LTI+ AL#ESNT-. T F 77V DR TRI-FRC, B A OB ED
80%LL ETHHZLEE X DL, Him BT EPR 28 1.25 22 T IUEEELTO B B 21345
ZEITIRBNY, FEBRTIE, AR AI2E EPRIO ML EAREELWE— %IV b TA. EPR %
10 [SIESITAHEVIEIRTIE, AP TRELTZWTHOY T4, RESEBNTHZETE LG
EZ2 67,

TNXF T NN T EPR BMEWRENE, JeEEOIN b A =R F—2 KEHR AL TKE
HEPERAT TR R EL T EPR DMEL R D r — AT B0, ZH T IRE T 2B IROME & 2D T
PN EITRIRTHEEZLND. BlZIE, SFA OFERNLEMM~DRBHEMEEEL RDE, AR
DOREREFEHEL LR TR IS RIEDOMGEEL 2> TWA(FEL— 1. 6). ZONEEHE TR E O BRI,
Tt =T — g ko TR LOZEIRED 5 I ETHY, 7/t =F— a0 DO LDt
Ko ToORNEIRIT DL TEH LN E DS,

ORI E S E2 DL, TAXT 77BN, APEMk Lo FRELTUL, 77 at=
T—arOBNILSTGEIMFEARREL T &R E, T3 134880072 m COBIRAEFEED N
PSR ER I, BREIRE CORNEFEST- LT, REAITEINEROBMBIE I HRER LT,
EPR & & TV EWST= RN, — DA TREEZ NS,

(X4—1. 3)

£4—1.5 ELFVAITHBFTBHITITILIO—DOEERIELEREE M

TR ey F VA FaWFEy A
Tu—ZEH R | GREREM | Tu—ERR | GREEM
RNR WE | ek S e | 48
W) & 0.0013 1.26 1.12 0.0013 1.01 1.04
K 0.0012 1.26 1.12 0.0012 1.01 1.04
EH 0.11 1.26 1.12 0.11 1.00 1.04
V% 0.13 1.30 1.15 0.13 1.03 1.07

*HUR S FVATIIT DG P PEMER 1 ELTLEDfE

£4—1.6 BROFRBERAZEEFRRESLVTIAY T—avIc kb HHBTARERTU v IL

N P K
FEIEFEYEIC LA e e A &lkeg/ha/year] 370 81 307
BLIR COBMMA~D 5 F 5 N\ Blkg/ha/year] 173 33 190
K245 kg/ha/year] 197 48 117
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| 77 u =F = a AT L AU FTRER T L v L [kg/ha/year] | 38| 96| 28]

B-8)XEELHR—8: TILFFI7VICETHI14/0ILYrOBRRITOVTOME
TNFXFT 7 DBITORAT Iy M AT KIOWTER, X5, 7Ly ORNFIZE TS
ATV, IROFN R AGT.
® HTO~ArulLy D EEREL TRDO3ODHS. OATATERER (MHE, SGHRE),
@87, @®NGO.
® V=T —TalFHEIBNC N—r =L THEMED®HSHDIE, FAARF (T ZEDILA
ISEN YR — A |, 54) Ziniare FEPFT, AME (TREBIZCE #F W2 Association Meres
Educatrices (AME) |, 3CEVE), $817: “Caisse populaire” (4@l ) 2381 F HaLiz.
® < ArualLTvbh® Améli-Eaur Project ~Did 7> TCORE E R EL T, aANEFHEARTE
AR DT ADD T BT

B-NEELHE—9: BERODAEFERAOGCHARBDOHEI R T LODERE
RO AETERESC, (LRI FEEDIES T AT LD ERERTEDZ L2 AL, BIRE oM

BIRIR, NGO, BEEEAEEFIAR, R, BERMEMRE, a7 72— N2 DA%

E 2 —NHIROF AT,

O A xDREVATLLAFIMETLO/NHRE.

o  [ZIME RIS OBIRIRTEHEN S DN, — 7 TIEFT R ASAY — | DSHUTTTE LR O 5% Lt
KA STV,

® TVl CIIFERORE L AT LM OBUR R EiREZ BN L2V ENEE LD,

®  TNXTFT7VDN A O T iR HIFFCES.

® T IUUIDRBEBRNATOYz/NIBINTELAMMT 74 —LRDHIENT, TNECEFEBOR
STKEBICEREEB A - A N — I HIAATEZ 8205, 2B, aisir it &
DL LEZFEZTIRT DHRAN X L DBR N BT 5.

B-10)EELHE—10: KPATLEADHIBIELTEARETILOSHTOBRE
()T NFF T 7B D UK AL FE D ELAR
FEEEKEIRATE KA R K BTG A ERERT R L DL, —#Da3=—2 T, MLANEY
DALFRZ B FZALERN DX A %2 5 2 T URIEE SEE 2 VTS IR R DAL el 335 13 A
DFHZEESIVTODRRIENFRE. AR, [FIEDLHEE TR LB HER TE D D NLGIZH DY, Bk
LT TTIRNNT 22V EVOBER B DD A [RIENZ I H USRI DUV T, 2006 FIHlES I
72, 2015 FZANT T EFEFEIXHLL OO, AREAEON b EIRREOUGE - EIROA 2T H7e
E, UIRALEE O EALFRIZ B 32 B IX E I AFTEL TR0,
(2) BAIZIBIT D U R AL D ] 2858 DR
® TR C—HATAR: RS DAL TR AL DY (B HY) LRk CoFaflx
® WG 33 FOVEWRERIEHIER : LIROIEER O FF Il = L8 AL 2 o H 2372< B H
.
® B KERLIE BB AF I LA R EEEOREAT. HilRTAE I L5 URALER S BRLG
® EN 5 FEDIHWHRIRIELIE, W 8 EIC LR AFE O HHlT A O JFHIANE A . 35 05 3
Al BEFN 4 ARSI A R A (R ZEAR B D3RR ST
® UJRDOWEEDHTHTAFT B H-58b - N 29 M E DOIEFRHE, HFN 46 F-H]E D FEFEM DAL K
ONEHRICB3B L.
(3) KA AT AOFEHET VM OVER T T /L OB AD T8 (B 70 i FE 16 00 BN FE R
DI IR AREEDE A Z DN TEERET L)
® JEBIRR Sy DIYEICHWT, TAFF 77V TS BB O KRR, KM O3t~ 4k H %
WCBAT 277V 5 15 &le, BEAAMILEIO E RO EMEMNED LI TN,
® [ ARDIUE(TILEEGHHEIZ K S BRI O N E R Z E D HEOHIEF6 142 A 22 H
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JEMOKPER SR 2848 ) LILERL T, TAXF TV OREAEICHERE AN O FEUHETH AT
W, BATOTNVXF 77 CINETEHIN TWAILEEETHE, HAMDIERO 43
X7 EE 2D,

o S%E, AHOT Y/ NCHET I RAND WERBR T — 4 WMV EAHZ, TIF T
R TORBICHELZENNELEZ L. ZOBE, AAOEHEL 77 TExnIE, JuZEEL
WeEZD.

BT T BT DHEAKRIR S IEIZDONT

® HARIZHEFEMKDOKEREMELL THIERDLDITEDHILTWRVN, BIfE, HATEIER
FHENTOWABEKE D, —oD BRITIRAEEZBNA.

® /-, AT FAKMERG OB K O BRI IS BRI B RN REL b -7, AP~
DOHEKIEHEZ SOV TR, BB DO KA, KBIOEEE R ~OHEH IR 455 11 5RITH
ERDD. ZOBEEDEID, JEHT 2402, Hbi~OFEEFHET 20 A b TRET
5.

AR LB TE T DRI DWW T

® HAIZEBWTIE, HiFHOoZLWHEREICE DD FKIEEEEMMBEEL T, BAT/KE
FEMMPERL NS, 5%, 7T 77 2B W T AR 2951285720, FREER
MDA ELE 2, TAX T 77 OBREZBETHE, BEIZ T /KBRS, HERE IS VIP
TR R E OGS EFT> TS ONEA 28, AR EIZ ) Z LN BIL E 2 5.

® F7z, HARIIE, F/KEICETHHANIEHREL C, E LEWNBORR ST, LA
A, BAR FAGEFEMSENFETD. TXF T80T, BLHOR M2 £ 2 Tl
THFZEL, Bt om EEXNDHRNNEEE 2D, ZOR%E M2 DS LT, EEK
BRESE IR QIE) NS 2 Hb.

® I/, HARTIE, FARKEZEHL WA HIGREZESE, FTAEFEICHEOLEELE
& BETHIAARTKERE D, 20D FAKEICEDDHIRO Ry T — 74k 72> TE
D, FAGEDZFHIEEHOMERE PSS SO~ = o T LSO E B O ERR, E~DEFES
AT TS, ZOXH72A %23 T 7KE BE RO O Ao L 700, B AT
AT AGEBEROm FICEBRL CTX7-. T3 F 770080, B4 5B R <mF 52
FERE, (2608, AR OUGEITE T 53y N — ik 2L b EIFA20ONEFELNEE 2D,

G-INEELGHER—11:TLXFIO7VBFKEITIRE
KB ek ¥4 % Integrated Water Resource Management for Food Security &L CTEURH)
WALESTHZED L T OIS tg S5 52T VX7 7V BUNKE IR L T To7. LR ICE OB E %
ALY
TrEA:
Integrated Water Resources Management for Food Security in Burkina Faso
BIRE:
Contribution of Conjunctive use of Water Resources and Used Water Reuse to Food
Production
=l ok
. This vision is contribute to
o Promoting African Green Innovation
o Attacking to Poverty cycle
o Protecting Environment and Global climate change
Key concepts — 1 Effective and wise use of three sources
e Effective and wise use of three sources
o Precipitation
Current main source
Seasonal variation
Storage capacity is limited
o  Ground water

- 48 -



[SATREPS #& T 75 #]

Not well managed now
Large storage capacity and distribution capacity
o Used water
Constant flow rate
Should be coupled with urban area centralized and rural area
decentralized wastewater management system
Key concepts — 2 Conjunctive use of surface and ground water
e Conjunctive use of water resources is
o  Effective use of surface and ground water
Key concepts — 3 Agri-business & rural small agriculture
e Water resources management should contribute to both a big scale
agri-business and a small scale rural agriculture.

Urban model is for big Agri-Business Supported by wastewater reclamation & rain

Rural model is for small scale vegetable farm of each family by used water

® Urban water is reclaimed by treatment plant
and then recharged into groundwater system

SODIS and

m Potable Ceramic
I membrane
Low cost Gray water Soil
Composting Urine Treatment
Toilet and reuse

l Compost 1
vy Ty v Agricultural
Use

Hakkaida Unive

X-4.1.10 REHMER

G-1)XELHR—12: HERED-HOEANFHIEE

2011 4 10 H 29 HIZ Workshop on Application and diffusion strategy of Sustainable Sanitation %
HEE R T T HT I 77 DT L. KU —r ay %, 7ud =0t )1# - HifE
FAZIR o QN IEET WA FE R FIZ(BOP BV R A, NGO, EHER W /172E ORI L O Rad >
7 2 ) BARE, RS REOTD O &7 MOV Cilinm 3 A7 DI BfE ST~

B W B o QW& (B 4), 7ay /A NN—BLIOVRA (1T 4) OEF 22
MBI, 22T, Q7 uy= 7 0@, BV RAEF M R)Dar 7 N, @k - i
DO EFTIED FIEIZHOWT, TOETVRAET IOV TDEmaITo72. 41 I1% Friends of
SATREPS _EBIOEHIIRY — 7L ayFICBW Cilma ikl L QO ZERAE SN,

BT =7 —2a B VRAET USRS TEEIZL T,
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% —4. 2. 1 Predominance of helminthes eggs and protozoan cysts in feces collected (n=30) in Ouagadougou.
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Ascaris lumbricoides 46 276 204 +61.54
Trichuris trichiura 19 163 117 +35.09

Ancylostoma duodenale 11 82 65 +27.64

Schistosoma mansoni 4 74 53+13.43
Hymenolepis nana 0 53 34+744
Enterobius vermicularis 0 21 12 +2.35

Strongyloides stercoralis 0 17 12 +1.04
Cysts/g of protozoa

Entamoeba coli 950 1406 1256 +217.65
Entamoeba histolytica 740 968  854+136.78

Giardia lamblia 0 6 2 +£09
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DT 4 — KNy 7 EED.

INABEIZ X DK AT ARG TFEOMNL T, RO =—7 i i ch s TEARICZE
T B/NORTKE OGRS, THROTKEZ A v 7 7ay=y MBI D FREEETIE]
DOFEFREATV, o VHI AT OB HiEERET 5.

(€)]72:]

G-NFELHRE—1 EEEMEELM (High Rate Settleable Algae Pond : HRSAP) R F R4
— L REREEBZEGL, I EE~OEREICLVOEKEDR LEERYEIEDFELE
HERR

AEEE XA BV TR L7 B B RO B 2 OS5 7 1ZRELTWAD. R LT
B DOBGE TR OB WESE 2 RN L, OB Z RN T v 2T 7 5
EVIHBIUEEZERS®H D, 2L - T, BERWORNENEE D, ALBUKF OBREYE %
HI T~ 230 R 230> T 5.

TNFXF T 7V OEHR Ouagadougou NORTKHL, FLIETI K7 ) EVERAKL, N Eh e iE,
NI W% 5 2 TEEZRAESYE, MEZIRA LU THEM 301, BEEMIRE 200mg/] £7e5F TR L
DHARF A — )V EEREE CRERZPIME LT, U F 27 —/L D HRSAP (2 L5 EBR Tl -4.4.
HZRTE9IZ SRT10, 15, 20 H DZEINENDIEERSRA T, IWREMEBEEOERITRPIL, L% D
FAEKD SS 1T ASTEREBE D ER AKE 50me/1 % T -7z,

SRT108 SRT208 SRT158

& C_— >
<€ > 1€ > 100

| )
| |
1 1
150 : : %
] )
| I | -
= 100 ' ! 50 R
E ' | ~
: | AU SS:50mg/L?
50 + 25
. :-.\ ‘e ..\o/o.vl*...o ..ﬂ..d\.'
o .'~ ~. 1 * : 0
0 10 20 30 0 S0 60 70 80 90“")
> —> B&EXK
X-4. 4. 1 SRT &0 HRSAP FiHi/KEAEEKD SS HFFZE 1L (A FREZE, € :HRSAP JiHi/K SS, @:B4E

7k sS)
G-DEELERE—2 FHEOXEHE-NEKMERE SRT ORERES, ZEEOREFHERTEL,
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NAOyrRBREEFRE

PERDER LUK BR AW A REE HRT & B E RER SRT 23[R — CEeEOHH A HIH 35
FEEFFS TR T2, TR S B Y 2R k35 28128 THRT & SRT A7 il T &
LIt ZDT8, MUK OSFEIEIEIR /2 I AZ LN Al RE 7 o T

HAKE SRT HOHEKTORIFIEETFE (D-N), 577 D-P)EEZX-4.4.2 TR
SRT10 HDOHFE1E 20 B L CELDEME BIMEFH L TEY, ZIUTENELD NP
AKPIVEFHHSN TS, 207, AKPIZEGET S NP 1, SRT BNEWIEED7e<{7/2>T
5.

X-4.4.3 1% SRT O EEM 5| &/ EERLTEY, AIRFIEEMEL THIE kW&, €13
FKFD SS AT Z T8 THD. SS DFREZRME SRT10 HTlE, SRT20 HIZHE~_ 3 FLL ED
B2 AN T HZENTES., BN LZEEDIL, AF T AEURE DT=b DAY EIREL T
EHT&5.

10

SRTOEME
=XREEREOHEM

59 W D-N
56 53
}E. 479 W D‘P
~ 4
251 332
23
| ﬂ
0
RAK SRT108 SRT158 SRT208
X-4. 4. 2 SRT &0 D-N, D-P MRE4HE
P 2EORBEER
I wdan A RYERHIE =R
SRT108 | SRT208
|
300 qa#:
e AX‘A :
AR
200 1
234.6(mg/day) ‘e’
100 b e
)
oll/l 11/16 : 1221 12/16 12/31 1/15 1730  (day)

X-4. 4. 3 SRT #DEIURAIAELZERYE

(3-3) FELRE—3:HRAPIZKBLASK B4R

X-4.4. 412~ E9IZ, SRTZ20 H 510 B IS SH DL > THRAPNDSSH A L7z, AL
BRI FR D SSIF A FERE i T REZR50me /IR E CZEE L T2, WEAK I D LASHR FE | X8 H oD HE
HEAKZAEL T1omg/1E L7223, ALE K B CIlIsia i Z AR SR E TH 50.5mg/12 5 12 Flal>Tu
7. HRAP [3HEHELDILDDNTHEVHRT, SRT THLASHEEA0.5mg/ILA F &I HZ LN TEI .
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HRT8d HRT8d HRT4d
SRT20d
-— SRT10d SRT10d
A oﬂ:o 09
200 | & * -3 08
§ | L 34 Y ”’? # 55 in HRSAP
E 150 { "~ ‘ 0.6 'g
2 05 g SSin effluent
100 ! 04 @

{ , 03 2 LAS in effluent
(OF~ o o L= 02~
= T Y o e O 4
0 { & wy L 0.1
0 v

0
0 20 40 60 80 100 120

Days)

X-4. 4. 4 SSLASO IR HRT SRTD %

G-DEELHRE—4 LNEREDROEE

R F A — )V OHRAPZ TR JF B O TH 73 3 R 2 feRR 9572912, Ouagadougou® SE44 7
TR A B LT ERAMNRT LTI LD R, VANV AFRIE ChO R T 7—MS2. Q B Z W H
FEBREIToT. BB CITERINRO BT RITINZ, BEEA~OWAE, HIRFEIRDODFIZ OV TRE
fliL7=. The UV (254nm) photo flux density in Ouagadougou (23T BB A N7 2/ (254nm)
D& A FE1E33]/m?/s F£721F Imicro mol./m*/sTdH%. HRAPHIZ I 1T HERIMRITHRAPD /K
%0.3m, HRTSH, 12FFM D H 5 2B EL TEDT-.

[X]-4.4.51% E.coli NBRC3972% H\ 7= FFHEBROFE R THD. 4Loglh LD D3RR D50 Fe
2o THEBILTZ. OuagadougouD SR MR & 7 H U JEE 245 L 7= SR AMERIH 7 2R C R B ISR L C
4logbh EDWEE RIS RSN,

0 2000 4000 6000 8000 10000
1e o
W M ™
0.1 * Without UV radiation
o 0.01
£
@
< 0.001
° UV radiation
0.0001 *
&
@
0.00001
UV dose which equjvalent to HRT 8 days

Average integrated UV Dose in HRAP(J/m?)
H-4. 4. 5 £ RBHOFERVENERBAEFREE LR RIGOE KR

HBEEIEO RTELEB KA RN I D RTEALERK,, BEAE~OR AR A O R/RE
BRI DAFAEIZ R 2 RN TE L E LK, B B RO B RFERIC LD NELEE K DT
SDEME LT, KW OARTEE B KL BRI AR FE DO BIfR A [M-4.4.61~ 7. G RIE(LE
K AT BRI 12330 511,51 /day A EERL, 2 A B T3Logbh EORIELDN RIAENS. ok
HARTERICFT 5L T DX BIRFEIK, THY, B OB WM R K I3 L,
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RGN R KT 72,

2
>
& . -
.§ 18 K;: Irradiation
’;E’ - o o o o o o a K;:Adsorption
Sz and predation
o3 1
§= s Kj: natural decay
2
S
-§ 0.5 . 2 Ky: Total
=
= 4

0 a = = - ’

SS(mg/L)
0 50 100 150 200 250

M-4. 4. 6 KEEOFEBLERERERGRREDRER

KIBHE 77— TIEMS2, Q B LK, KNIEFIT/INEL, KPS HEEIR SRR E MRV A2 2h B
DTN, K DMEXHETL0.1~0.51/day THY, HEENRITHIFFTE o7, FEEEDOHRAPTIX
pHZRLL E&HDT=H, NaOH TpHZIZR - CRIBRD REREAT S 70 e K-4.4. 717~ 3. pHITIE2
A C3Loglh EDOARIE LRSI, BRI/ HmRE R,

0 05 1 1.5 2 25 3
10° (day)
-
10*
* 5550(mg/L)
2
2 10 + 55=100{mg/L)
2 10° i $5=200{mg/L)
10+ y =0.4297e 364 R
R? = 0.8946 .
10

X-4. 4. 7 MS2EHDpHIIZHITHRFFZE(L

G-5EXFELRRE—5 INORHEHFKEKATLERNFZHEEHN—32R)

AT DM -2.2 1TRLT2IDNT, URIFUEE B CIUEER, LIRAVERY BRI (JREHARE, 15IRD
I ARAME) L, MEPEKIZTIa=T 4 A — )V CHEKL, B EEEREBICH WD, LL, B
DOEELE IV BEE DFIT0%IZDIED (HARDH)) . Fo, TAX T 77V DA% DR E H
i A LTRSS, T40km O TFKE BEHEHEERIC 35 (8 CFA 770 O3 &, 2L TRV
FER Lo TWNA.

HATI, AMERE THEMREO FREL TN FKEZ A7 7 ay 7N BEDLNTEY, 8FX
TR RN EESIL TS, 22T, FRCAARD I Ay VELETR | 2 FEHEL, Y~ L g~
Mzamatliz.

o JAyIEELIE, TEKO T T, RHSO/KIEZER], MIESEA2FHLC, BEN->5HE TH
TTFKEEZLZAMHETIHD | THY, HALSFEBR TIITAN K S0 EHEI CZ 2653
RSN TN,

® JNXF TV A~DumEM
o [M-4.4.8 DI, BUEDOHEKEE D EHBIZHEHE KK E 27X ET 5.

o EEKIZEHL TCWARWEREIZIE, a2 RI=T IV FAKE THWOIDE 2 7 (RHNCE 21X,
HERTHHIE) 2eD.
o /NAREKOFIA:ONEA IZ ¢ 400mm & ¢ 160mm, FKEE~DHEEFFHIZ ¢ 1256mm &L TWA.
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H ATl NMERE 100mm (FEKE TEIBIE RS 3m LA FOSEITH&/NVER%E 7Tomm) EL
TW5., HEHEKDHDE K THAHZELEREL, 100mm O/ OEEOFIHANE 2 H5.

HHKEKE
K—4. 4. . 8 BRKOHKBEBRFHKBEFAL-HEEKEK
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4. 5 RAKERFEMNBART—L
(DHARDRSLY

BRI PBIKNRIET DT NXT7 7 YO LD PR E EEICBSOCRIHTRE.:, ERT X
W= A LT L LRWKEE Y 2T AEBIRT D, 2072, KT LF—LtET 3
v 7 A E A DRIV AT HTOWT O 21T 5.
(B RERES &

HWHRRZFIZBWTC, 7oA ORI ERRZIT, BIHICTO % 2iE 23M79.

IR ) CHELH IR O A DR EALEE T 5 K56 7 - /N AR IS E 2 B 5. 2072012, Fq/i
R, TEE PR E I TS,

HERTHAE TIL, #FKRZ EERKFLEL THREL TOAZEND, i FARDILRIZOWTICHRFEE
BED, %ﬁ“é@lﬂﬂ%’%uﬁﬁ AIREK B, ML DRI E 72 8 a5 2 DO T KA E1T).

LEEBHZETIE, O PRFAEICE S, ebKITEE FE3® b A odAkEL, 7%
77 BT @ﬁkﬂﬂd BIGEHEICRE Y, a8 300m LANICETe 300 AICECRIKZ G 27- 0D 2
TLEZZD. BN OKIZE FIZHH I KREERH DI EEL, BEIKIZES FICERD! fﬁéd:
LT B2, KK IZEER L7V, ARAFZEIL SODIS 2 RAUL L, Fa/KHL S L7 5 P AT Iz
BRI ELNDIOICT D, EBIT, BT ABEM AR bEDLIET, Hzmr”ﬂf“ﬁ@%@mﬂz%l
B, ZZTIERBEYEICEINEE - 60°C~T0 CITIMEI /K Z AT A=, (RWE ST TOEME
MNAFETHY, KN ZEE AW EAREZITVD, N RR T8 Ao TSN AJE I L5
Lz — BORSNI-FER O THIEBEEE 2 TS, ZOLH7RMEE TIE, KA ZE G 9
Zﬁ'ﬂ/\ IZBWTRAETAIRANI T 7o) I3 AU W ZERN T RSN, #ERE IR T Ty A

BEIEN E R R RS2 D.

Ziijiitf“&i, KGN L DHE BRI LD AW AR B OEDZET, L0EWMAEM DR ER%E

ERT AL HIET.

€))%

G-NEELRE—1 BEKRGEHFK, ZHPK, HRK(F=0ith), READKIZY) DK

BHZEinEL:

2 [\l KBRS (2010 4E 9 H, 2012 4E3 1) X0, RO X570k etz

A EVEEHT REHITK) dug well:¥BENEL, RIGHE, RIGERENZBmHESNZ. Ln
L, Z<OFETHEIKELTHIHL T .

B) MNURACTHF (GEEHTAK) tube well: ¥ RS, HET, KIFESSKGEESHRHEN
DHEENI RS> Te. EKEL TlELTZKIE Tho.

C) Rys/kuhizk barrage: EEIMED CTEL, AT LT AN —=IZLAABNTERD T, KiGH,
RIGE RS L, BB DKIREL TITEL TRV, FENIAIKEL TEES>TWODIED,
JEDOMORERER KL ThlEb 5.

D) J/KiEZK ONEA:JFUKOIZRMGE, KB M ST, HRNGITE TR S
7, BB EL ClEYITHHZ LM MRS L.

E) ZEEEDKIR water pot: FEEH DA TIE, KIFIZH R CTRIGEBEREN LR L TRY, Mt
WX DIB YR E CND T LD RS LT

F) H#1ZR/K surface water: fFAHEM), 7 A= NEENEL, SHKEL TOFIHITITEEZE S
BZENGy T,

G) HIFAKIZOWTIE, HEMEERIREN EAL TCWAZEICERRLETHD (K—4.5.1). Fiz,
BIIVIE LD TANADREICHE LY 5257 V=7 A% 0.1mg/L 75 3mg/L F2FE, Wb
T DOWNTIE2me/L 5 25mg/L DO ThHh o7~

- 68 -



[SATREPS #& T 75 #]

NO,-N d)
IIIIII

G-1,G6-1,G-2,G-2,G-3,G-4

.Ziniare

L Ouagadougou

5mg/L

l 10km |
K—4.5 1 #WFKFOBBEEREE

G-DEELERE—2 MB-SIV I BOERMEERNEERICTHES
I LB ANV AD M HRh BeaMeiR 45728, coliphage Qb Z AWV INEAFER 21T 7=, £7=, ©

JVABIDY T 7% AW T, AIBICED 77—V DR ENFRERFIL, ROFEREET-.

o EIIIBEEAHWEEAICIT QB 1T KT 1.3log FRERETHILENAIRE THHI LD THERS
Tz,

o T0CTMEAEATHIZET 1 43 LANIC 4.5log LA ERIELENDZ LD HEZRESNT-.

o Sy 10kDa DEIIvIEE W52 CalNO,), 2 100mgCa/L #IN$ 24T 3log
P QB ZBRETHILNTEDOIENHERI L.

o, BTy oL, RIDEHY (TR RV —& L BSA) G T RAKERWT, KA 20C,
40°C, 60°CIZE LS/ T, BTV AR ERE T T2 A, LT Ofima137-.

o TNAXUERY—HIE, —ENRaaAR L TUWER, FORBIIKIEIZ)HE T 100nm & —
ET, INEFKEL TETIvIZEABLT-EZA, KIBIZH )b E T, ZE LT BE i i xR
L7=.

o —J, BSAZHWTERELI-LZA, KiED ERLEBICanARR BSA ORI KL, B3
VI IEAEIZ LD BSADRERLEE KL, LoL, BOEEFLEI, 20°CE 40°CTIIEDYA RS
NIRRT b DD, 60°C TIERIEITAR F L.

o ZDOIIT, FUKHFIZEENDHEMCE ST, BRERE, BT 700 7 REN BRI DT ED 57

7.

@-)NETELHRE—3 :BIFEIIVIRYN I L 3—DEEMEMRENY, BT
1) E7Iv 7Ry M (CPR) 2L D KIGH %D A

X —4. 5. 21T 8T7IvIRy A AilRgeE VT, AREREZITo7-. KM—4. 5. SICKIGHERD
WZRIBHE 77— QB DREFERERT . RIGHEIEAWEALE)D 15 57 TR 1.5-log DFRER
ZRLTEM, ZD%, AR ORRIEEEBIZEREZR 1.1-log FTOHIWEKR T L., KIFE 77—
QB b, EERBALAND 15 73T 1.1-log DEKFRERE/RLIZN, TORITEHITERELEDKTL,
0 DHRITIFIBRERNEaLpoT-. ZOIIHT, AWBAMREZ IR ERNEL, TORK T T DM
MEONTT20, BTz CPE My RICKIGHE DB T D0 E 0D RREIToTe LA, WAEITRAD
Nipholz. ZOZEND, CPEICEARIBREERGHE 77— Q B DFREIZI, AilaHD NI A LA
S OHEREDMB)\NTWDZEDRIB ST,
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K—4.5. 2 ©53y9RykAiB2% (CPF)
— [ [

-y — QB Time (min) 75
- o= pH

7.4
7.3
7.2
71
7

I .
49'*'T‘~~? .
—-A_

pH

A 6.9

6.8

20
-;-:'é\?/
~ A

”~ ~ -~

A N\
\ 67
A 66

0.0 6.5

Log (E. coli or Qf) in filtrate

B—4.5. 3 CPFIZ&PRBHEABEI7— Q8 DIRER

2)CPF O7 7V 72X B5m DK T

—4. 5. 4{Z CPF S EERAM R LIZ 56 O Sl L Fi@ K B OBRZR T, Ko 10O
FRIZHT L CPE OfUK D ASEMERE TH D, 2 DF —HI%, CPF I ICAib% 7.5cm #& 359, FeCl3
EEHIMLUTHATHY, SR 50 R E TR ABMEAME T UL, 2, KA o#
HEVS TNAZECEMERRNEL 2D EEZLND. £Z2TC, PO E A EI% bem IZ T
7eeZA (Ko7 —43), KEHERILF I ORI LV EL, HEEO 2/ T &7
o=, BIRINSEBRMEIME T LZ. 22T, EBRELTABLEZEZA (X PT —44), &
PN E LR T L. HRBICHOWIK TABLIZEZA (M5 —45), #HLU CPF [ZH~T
FPED 5T% IR T L7, 2D XHIT CPF X 5 72 A AEE TH D)3, AiEOfkREE EHITHIFL
DPAZEL, FRMEME T T 22N THS.

1800
S===_1Vugin CPF: Pure water
1600 | © 25and7.5cm FeCs
A 3 Sand 50cm: FeCl3
= 1400 & 4 No Sana: FeCl3

* 5.No sand PW

0 50 100 150 200
Filtrationtime (min)
H—4.5 4 »@KEDEHEL
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G-DEELHR—4: KBEHE 253995 LR AERICKSRET

Ziniare @ Barkoundouba FHZ3VNT, KEGEVE FIWZINEVEER, 5307 AR EiFEREZIT-
7-.

a) TAXFTTFNRITHEHFER (INEAFEER)

21E 123 TC, KEBEE W INEVERR, W NS BT 7 AR EBR AT o7, Iy /A S
BRIX, Ay MIX ThD Ziniare ThiT-o7-.

TNFFT 77 T AT ARERAR 2 7 (i B ey = 17 — 7 Ciidk, 251), MSR RaAZY—~
v7 (MSR 84, B, 6L), WA (Duran, 1L), ZHWT, KBEEICEDINEEREZIT-7-. 22
UFIT R AIRBEE TR E AN, K —4.5.5 I[TRTINEREEDOT NI —FD E(RIZ 7 ERuAXY
— w7, KGO EZLER (Solar Collector) DHULMRIZELE LTz, ZOEEGRIE, BAR—/L
DOFEHENZT NAIMTAELT, RIRTRUNCBAKZETRAD K 2@ b 7= C, EFICEMTHHZEMN
Fischs.

(b)

(a> \3 3 T ,‘.\-v

X-4.55 AGERIZKDMEEE (RVEY, 0RFAAR)—/39%, (c)Duran #i

b) 7T T 7B LB ERR (BT 7 Al EER)

ARARE 0.1 pm, £E 10cm OMERETIV VL AT, [X-4.5.6 (TR T A2 E TEBRAIT
STz, AL, KGEUZEVIMELTZFEKRSZ 7 (RaAZ)— 3y 7)) 2K 3mDOAKRD LITHEL, % 2=
WZXVIEL THBIT o7, AR EI, M2OFANIRT IV =22 T, TUHNNRTAIT
FOEFICHHIL7Z. E58iE, KEBEINIE SR LR U< Barkoundouba, Ziniare. T{T > 7.
Barkoundouba Tl¥, AF/kih (Barrage) (ZiTVW SR F O k2 V-, #EF KL, iz o iFKHé
DIRNISTEY, HEL TN ([4-4.5.6).

R :
a) KBEEVINEGER

-4.5.7 ITfERA T, H A KOKIRIZ 28°CThH -7,

PRI IR AETIT AN ENEBHL DO RED->7HOO, 11:00-11:30 EHIZIE, B H &K
TL, 11:30-12:30 EEIZiE FE72 B S EAMEI L7228, 12:30 A OV A HEME FLZ. 3FEOR
DL, EIEE A H - Duran HOIEEITH - ELKIE D EFEENELS, B &N
1000-1200W/m? & KWL, B HBISUCOKESEML, BHE 600W/m® FREETKT
TAORFREHAE, 1 ZIE—EDKIBEZ R L. ZOZEND, B R D TEBE/LRBERZ THHIENDND.
Duran L ClE, H&EIZIE, KIEK 70°0CETLEAL.
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fa, it 4

N KfIE: ~3

MNELS3VIIR
(®30mm x 450mmL)

«:’A] Wy ‘ﬁy-‘f',-'r":
ARE: ~ 40 NTU
E. coli: 95 CFU/100ml
Total coliform: 2745 CFU/100

E-4.5. 6 53V IESBRBREE

ZHUZKIL T, 25L OARVZ 7Tl BlELAmAKRIE, KUR (32°C) Kb 0MTmu 36°CT
BoTz. Fiz, FaAXU— o 7T, KBRS0 CET EH L. ZbdHh, irb EHAREFLRIT
251 DRVE 7 THHN, K305, I RKEFD B 5 & FROEFE T, K% 10°C EA-SE579012
X, K9 3 BRI TA. — T, RrAXU— Ry 7 ClE, 10°C/h THY, ZOZEND, JFKKIRD
30CHEEIZ, BIFEKIRZ T10°CET DL, IERPFEVEFRETS, FIRITK 4 KDDL Z2EM 0, i
By CEBICEBN RO EWEENEEND.

[X-4.5.8 1%, KEGEINEOHT# TRIE LT RIBE, X OKRIGEESZ T . RVZ 7, KRB A
) — R 7T, KIEDZEIEINS0°C, 36°CTH-7272012, KIGHE, KIGEBEEDIZEA T RLT
W2, KIEDS T0CHr<IZ R ZE L7 Duran L ClE, KIGERE TR 1-log, KIGHE TKI 2-log DiE
MBI,

ces IO (W) - VIS8 (R) w—=Duranfi (R + S¥AR)
—EMNaE — N8 2].:]
80 1600
70 1400%
60 12003
§ 50 1000'5‘
g 40 800 2
£ 3
8 30 - } 600 ¥
20 400 T
s
10 200 2
0 0

9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30
Time (2014 June 11)
K-4. 5. 7 KGRI DMENERR G£:2014/6/11 BEhEEEEEY)
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Total coliform + E. coli

10000
£
8 1000 U o m}
~
5 .
£
g 1
3
(v
g 1
~ L
= Not
8 detected O
- ih = = 5 A%
T > > T )
X o 4 @ ]
@ 2 X

M-4. 5. 8 KIGHMEICLSIKEEFHEVKEGE DR

b) EIIv 7 A IR

T TII0 7 ABOAHIEFHET, AEBIAE S H)T 1L/ min THY, 20L OKE AT 5D E 3 HEE/-IE,
20 0 CTholz. M—4. 5. 9T EIIvIAWMFEBROFERZ/RT . AlEEHIE, AEKEEEDIC
B2 W2 LTz, K9 151 OJFKEABUT-BeME T, YHIDOPHD 80%LL F L7728, FED i
EATol-. WL, K —4. 5. 10T 2B AR 72 AW, BiRlAIA A TIET S
FETI o7, ZOFRER, K—4. 5. 10(b)D I, @miEEOW K ERINTHEEH12, K—A4.
5. AR LTzEY, WO ERIE T 52N X7,

12 1
G
N\
{ 77
1.0 «quee. 1€
(a) - t‘\ %“f(’ rﬁf’:’.‘ W%ﬁ b) “%&%‘ﬂ
(A ST 7 7%
0.8 - Helge " e, e
(J
© 06 - 1
~ = S —
) FHRS T(C X B EN
0.4 -
0.2 -
0'0 T T T T 1
0 5 10 15 20 25

Cumulative filtration volume [L]
B-4.5. 9 €33v05iBER

() FEAs b, PR, K, Ak

X-4. 5. 10BBAHRRL TICKBH %S
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| D

F-4.5.1 (ZEIFF K FK) EABKDKEZRT . WENRESN, KBEHREREALLTET
WL XFL TN,
K—4. 5. 1 EHFK (BEK) RUtESIvIESBKKE

EH K 52 38 7K

pH [-] 7.75 8.2
EE [NTU] 36.9 0.04
DOC [mag/L] 1.97 1.4
UV3s4 [/cm] 0.018 0.019
NOs-N [mag/L] 2.02 1.97
T-Fe [mg/L] 0.008 < D.L.
T-Mn [mg/L] 0.004 0.003

Al [mg/L] 0.04 < D.L.

F [mg/L] 0.33 0.34
ARBE [CFU/10ml] 9.5-17 N.D

FTEH:

O YWIFHE DO HEAIRITER T DI ENTE.

® HIMNIE L7z, SR HIEICI D RGN K DMEER T X v 7 IRARERE, 7
X T 77 VEHONRA 1y MK TITo 2.

o HIHIOWRIND, MEWEOBRAC = LT —F THWEB LRI 27 %, BSREDEW
TN — DRI Z LT, lHIZBWTYH 10C/3h OFETHIETE 5 Z &M
%%T%k”—ﬁpmaﬁ&k%ﬁ%w@w Bt Fu A& ) — "y 7TiE, $10C
/h THKIBA ER L7, Zo%E1E, FARKIED 30C, BEKEZ 70CE45E, iR
ﬁ@ﬁ4%@(%%ﬁ)&%méﬂt T0°CIZHIET 5 Z & ¢, KIBERHITK 1-1og,
KIGEIEIH 2-1log RIE(L S 7=,

® KIGRIZELDZMELET I v 7 ABOMAELEEITHI Z &, KEDOLEFHIZXLY, 3nm
REOR IICRE LTZFAEND, SUWIE TABBREL eo7-. 72, KBEXIC X
HMENE VT 2 w7 AWOMEBEEDEIZE Y, KIGE, KIBEREE HISHRERALLTIC
B CTEDZENAEETHD Z N REINT. FAKFOBWEIZLIVAE LTI v Y
BEE, LA OR 7T, @SR FETHEET 52 8T, Yo imfiE % EE 3
D EDHEND BT

(-DFELHE—5: EIIVvIRYFOBRMAELZ DAL

Akl T, BB O AZE 2 - T30 7Ry NRIEL Z DL REREAR

F-4.5.1 ODIDNTHRD D 4 FIEOVTIv IRy M MEL, TO AN, #E - FR A Yk
EMERGI L. 2ORIETEITR-4.5.11 OLH5ThDH. MERBRIZE W T, ey NERE T

FHL TODEERK GRIEF NS0 K Z 7% - & L TWDHK) 2 V.

b) BTy IRy NEPE R REME DR

TNF T T NAFAETDHETIv I TIHITB W TCRED A REMEZETT 5720, LT HED

RN ST ON =W (= g G Yl
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x-451 FAELI=EIIVIRYE

Clay Sawdust Grog

Filter (%) (%) (%)
A 93 7 0
B 90 10 0
C 80 5 15
D 85 7 8
e
EAW S -
(1) Clay and sawdust (2) Clay, Sawdust, 3) Press into a shape by a

Grog and water mixture mechanized press with
purpose-built moulds

C 9

sieved in a screen of 4 mm

=
|

(4) Drying during 4 to 5 days
(5) Firing at 850°C to 1000°c during 10 to 11 hours
(6) Cooling

E-4511 £53voRyrORIEE

iR :
a) fht, BB ORI EE X -7y 7Ry NREE Z D YEREREAT
%—4.5.2 (ZAIMEDTRIRE LT, Al E OW EREFAE T . AEPEIIR Y MO ZEFRFELZE DR E
\CBMR T B TARESNZD, BT DOEIE D720 FilterG Tl /NS Hilds iE L 7e~ 7=, @75
uﬁr“ ELTC, 1—2L/H BIBESNTNDIEDD, AEEIELT 4 DY S, 3 FEIZAIE D A
Ty ThH-o7-.

WIZ, £-4.5.3 12340y FFEJE TERAF - L CUOBEICERK O 7K BRI E s B v, Seo 87
R —1(2010 42 9 H, 2012 3 A) I RLIZEIZ, AL TODEEIKOEEE (Turbidity) , K
EREER (TC), #EMERIGEREEL (FC), B.Coli ®IRFELY,, T A KIVEEIML TWDZEMRfERS
7. bbb, KO TRV THERENEL TWD LN MR SN, ZDOZLI2XY, I
FoKZH T 258125 ->Th, ¥ 739 7Ry M XML D M N RO ST,

F2-4.5.4 1T ETIv IRy M EDBRME AT L2/l oA n 3. RO R, FEEMRAEwbRE
PEDERY R A TRIS. llog, BREMEDEVVR YR B T 2.3log DFREMTONTZZERNDND. Z
DOZEEY, TEHF KO RIZHT-0, KRy ae AW =AEKERHT252E08 AR RESh
7-.

b) BIIv IRy NEFE A REME DG

BREETNANXT 77 THWAZENEG b HRICERL, Hit78%, HAi%22% DK Tt
TIvI R NDORIEE T NXT T 7 TITo02. 728, TNOOFEEMAEMBR EVEIXIS % EE Th -
7o, 23A Ty N BETIXME  FPRRIR V5 Yo 52 TR K (FR—4. 5. 30KE) Z VW TnaZ
END, ZOREDBREMETRWEHIKI L. BIEORET2X—4. 5. 121277

WIZ, Ry hOSWEEH (777 DA B E LA E OMERR) IEERETL, 77y 77 BEOHE
{Z1% Bubble T ARER AL, AiEd I E DT Of G 7ot @ 2 ELT-. K—4. 5. 13l22hbo
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A, RN I~ T

£-452 4EBEORY+DSiEM%

[Min, Max] [Average]
L/H L/H

A(93%C, 7% S, 0% G) 1-1.3 1

B(90%C, 10% S, 0% G)  1.5-2 1.8
C(80%C, 5%S,15%G)  2-2.5 2.1
D(85%C, 7% S, 8% G) 0.1-0.6 0.4

F-453 /1 MOYFRETHLSNA T80 KKE

Cond  Turbidity TC FC EC
Parameter pH [uS/em] INTU]  SS[mg/] [CFU/100ml] [CFU/100ml] [CFU/100ml]
Min 6.07 150 35 1 215 155 85
Max 7.13 245 8.8 6 657 596 362
Mean 6.5 197 5.6 3.8 456 347 252
SD 0.35 29 2 1.9 139 122 75

x-454 EIIVIRYLONEN
Filter R Total Coliform (%) R Faecal Coliform (%) R E coli (%)

A 99,96 [99,66-100] 99,97 [99,5-100] 99,93 [99,15-100]
B 99,44 [98,5-100] 99,73 [98,9-100] 99,57 [98,65-100]
C 99,72 [98,3-100] 99,86 [99,56-100] 99,8 [99,15-100]

D 99,17 [96,43-100] 99,68 [99,13-100] 99,69 [98,72-100]

] |

Preparation of pewdered Sieving rice husks at 2mm Wizing elay snd rice huvks Miing clay amd rice husks
elay and ssmving and water

Ratio: 78% of Clay (with IP 32 %) and 22% of rice husks ﬂ

I ey |
-i {

o e =

Surfaca finishing, stamping Filtar press with ce ment Fiming slay ard rice hushs
wnd dryjing Fichd and warter fo cbtain =n

hampoganacous cantistency
B—4. 5. 12 RyrOBMBBAIEOHT

Filters stacked for firing 500 C
during 8 houn

.76 -



[SATREPS #& T

%+ Bubble test for detecttion of cracked filters during the firing
e

< Flow measurement usind a T device;

B—4. 5. 13 RybDFHHEHER
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4. 6 EXERBMBMART—L

(MAERDHSL

AT — DI ET LTI LD

(1) JR -2 AN ARG - 2 3,5 D T R B O FR N LD EREHIAEE OKE - 70— 7 7 1EW)
B %

(2) IR AT D+ B 4 E 4 A - T BREE S O BUR « Bl U A ERR 2 &
HEFEURAET VRO O BB VA OIER - F-l A 5.

()R EME A %

AEMNET VT, MEPEKOLBKZ RS L OUR O AP NT, BHA~OEEZIT). T~
JVHIR Gl B K B CBE TR I S\ 28, JROFI IO BEEOER- NSNS, KiEH
(282 LR O IEO YR EESCH 5y W RE 1156 T 215, THEMEO EWEMIZOWT, ZDTf
B RREr 2281280, WO AKE BREEMRINZTTY. F72, BIEMOTSMY, WIEARED
HEEET VARSI LINAGHE 21T 5 Z I k0, BEEHAN & AN OMBIE L 217, HrLwn
EURAETIVERFHI OIS 5.

IO, WINZ, TR AN - JROEFEEPE~DH MO & HEPEALIR KRR FH o
Te D DRV ~JVERTE &N o T iR TR & R L OB 2 /Ed 5. E£72, IROFIHTT
Ly - EIRMEO BEERE, (EMBITA D = XA & Vo 72 EICE e, F7z,
HABMEDE W EEY 70 ERERFIAmOFTEZITV, BRI - B EE - BIRHH

Ok, B % BE LT-mIEAR R ORBE A~ L e,

7 VRN BT DR E kT 5 M8 & HIRoEEERIC L AMEN TERRE Y A
T2 5720, SGEMOFEFECAEM T A S OE 2 B C PRI RRGET L7212, EEFEIC
BOHMEFET VERE T =X Y 72TV, RIEEREZ SN L, KESPHAT & OEHED
HbllZala=T A —DOERNPANH - RIS/l RE R R v AT LD AR 2T V%
RETDH.

€)]52:2
G-NEBLRR -1 EFEIVRRANOLERBRHR - ENRRHDNRERR
BUHICOAFR AR SIS, bk, bR AR, MyEnas 2 T, avBAMNAL
ERELTZ T Tary mRANAERR L, THa RARD BHEAREFE R EZ, fbElBRis L oMb
SIMTICEDFHIL 72, Z DR R,
® BLNTZIL R AN AIRO A A SEHA B DU LA B R DUE DI TED (%
-4.6.1 ZMR).
® H[ONIcar RANIMM AT EMEL, ERIEDRITRERD12%RE TV IEM=FEITA
UL D 55-T5%fREE L, Vo OfEGRE D23 Em (0-4.6.1, 3£-4.6.2 /7).

R—4. 6. 1TVRANEMICTEBIEAH L RIWEE (CEC) LERIKE (Water retention) DEAE.
CEC [cmol/kg soil] Water retention [%]

Sandy soil 2.6+0.3 30.9+3.5
Sandy soil + sawdust compost 3.6+0.1* 40.243.0*
Sandy soil + rice husk compost ~ 3.5+0.3* 40+£1.0*
Sandy soil + biochar compost 2.9+0.2 36.7+3.3
Sandy soil + corn stalk compost  4.4+1.9* 39.6+0.1%*
Sandy soil + vermiculite 4.7+£0.4%* 35.9+43.1

*Significant difference with sandy soil (¢test, p<0.05)
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£—4. 6. 2aVRRMNRERE)DOATY T EEIZKDERYAH R SUIZBRHER

sawdust rice husk biochar Positive
control

Transportation

N [%] 7.9£+0.5b 8.2+0.5b 7.9£+0.9b 65.6+4.0a

P [%] 1.6£0.2b 1.84£0.1b 2.240.2b 3.0+0.3a
Fertility efficiency

N [%] 12.1+£0.7 12.54+0.8 12.0£1.5

P [%] 52.74£5.7b 59.0£3.2ab  72.7+4.9a

Alphabetical letters show significant difference (Tukey HSD test, p < 0.05)

Pcnntmi
3 1 F'l:um‘r[:ul
=] = NLu-r:tru:uI
= :""n.a
o 2 M-control E:
@ o O
= 3 =
ek >q
B b g b 50
[=] ad
|
S g @ .;} & b
‘*b\? ﬁ ‘(@\“639 \}" ‘{\ c':':bd g,d: d}._\'h .:\b\) .‘:Q}("". ib,:g-_.\‘\
-ef’e? N & & o e@"f’#m“‘ & e

K—4.6.1 aAVRADEZEREEYVEBRAEZRHA-OTYTFERRR

B-DEELERE—2 aAVRRAMIERFETIHBERMAEOLIRP TORFLEREEE

ATy NERED AL RANA L SVFF T2 ARG C RO 2 AR AN 2B FRER B THiAEL , B3¢
DIE~OFEFEAME 28 EOFEAM (2013 4 10 A) 726NS, HHEHR TOGE R Lla] B PN 24 8)
(2014 %4 A) ZHIELTZ.

2013 4F 8-10 H G 0A 77 OEI VB MEZHELT-L2A, & 4.6.3 DIHZTLRAL
JLBRIX D B TR B S STz, ZAUTREREORE N IRF LS Bk 4 230 M S LTZEB 2 b
5.

B1-4.6.2A (TR TJOIZ, LHAFEE HET O KRG, FEMEKE, LB TEIIR RIS L1
BB LFDOARTEAERE EEITF RN 5.840.4x107, 4.7+0.4x107, 4.140.4x107 (1 /day) &45
%a”wi ZRICT I HTIC R R TR S MEERE O BN BE T, U TKRIBE D=
T EZEDPBDOLI, YILERTHEMEEMEERE XA TP COMMERIRNZ LR E
mt. FIRIGE &V VERTED 90% AIELIRFE] (Too fE) 1XEZ I 17£1, 2442 (days)E B HISH,
ZNHOMEIX WHO BRIRFFIHATART A TSNS 25+5 (RIGHE), 35+5 (FILVEXRTH) L0
Koo Te, ZORERIDT VT 77 VL ZE R BEICB WG E R E IS LI 20°C BED
WHO fEXLDE R NZEDVRIBENTZ. — 7, ARUFE = RANE RO BIN 45 HMo#E; HigE g
THBERBDII RGN 2072 (1X-4.6.2B) .
SOICARERGE A FIVC, RARTE (LA AR ANEI 31T 5 25 CERIVEES) LT E ~DV
ATl AT 72 (4-4.6.3) . RFEA~ORBERBITHALFF O RAS~OEHE T AL, FEE,
BHEL, BRECEED HIPRITE ~O TR L, ZNE N OR DB IR SCMEE S L. &
D BBRIITVFELOL X AERAIEL, LA S HHERBOF R HRBEL RO, LEA
HE1gh =0T E T 5 I EITAIICIC TS, LY ADFERTEE &3 — %@*”ﬁw:% SCHkAE A
ﬂ%’ut PILEFRTH LB R OERFFAIRGRIT TN TN CHES L DALY10® EIc/ %45
7.7x10% & 1.0x107 & LT, ZOFER, RATFALLELO= L RAMEIEIZ BV TIE, BREOVLEXT
BLOE BRI AT RE L0 &L, HEE OV VERTEYI AT LR % T El>72b 00,

79 .



| D

[SATREPS #% 1 # it 5

B HUEGR Y A7 ISR E LS Eoo T2, ZORERIY, 7% 77 Vi ZEEIZB W TH IV AR
TEACALBRD BN RIB STz,

Pl EofER LY, 133 ToR IO RTEAGIZEHTEL, FEERFOTRIZIC ) ISR E N EEIC
(AT DA BEMED RIB S, RATE(LALEE = 7R AN B Tl S M ONE B ~ DY) A7 <
725 TRISNDZEND, B TOa RANIHARNCATE LT A fE 32 & OV EE DS RS
7.

z&—6. 4. BFVIE—HHEYOKREEH

NoF U C C+U NPK
E.coli n.d. n.d. 102+154 88+117 n.d.
Fecal coliform  n.d. n.d. n.d. n.d. n.d.

NoF: #EREALIC, U:JRMIAEK, C:= WA MEIERK, C+U: a AR A b+ RFENER, NPK: (=2 ARk AL X

Time after amendment [day]
0 10 20 30 40 50

z - ¢ B
2z o e A 5 49 &
.:ji "“'“g-{. .8 A o ¢
= 1 A -\--\"""l:._ § %’ 3 s ° & s
o - & " & e
® & 8 S 3 N ;
b L4 H“‘--u_ﬁ . E E & 2
=g & 4 R & s
= E e g = CNPH+T
g '“*-,.3 2 1
5 3 * 9
o L4
E 0o a (5] o a a o
0, E col o Enemcorel 4 Saimonelis 0 10 20 30 40 50
- Epemcocsl -———- Sal aimonelts Tirne after amendment [day]

K—4. 6.2 .%'CO):Iz:‘hZFEEiEHm”"‘%ﬂ‘EE(M&bUI El 200 (B) DZEE) (2014 4 4 B RANERR

Farmers CONSUMS S
= 1m
T o
g 2 g g
E m E m
= i = i
i T ] q
Ty | D C S
= @
]
o
S 10 Tt
o
Bard i s
B
E 1 O
o
[
& typcal O worst
— — TR-szlmanellz ------TR-ascaris

K—4. 6. 3 KRUEAVKRAMEIRRDEBEEEELHBEORLEYRY

B-)EXELE—3 ROBEFBEDHL

PROJ AR 3 L O RO B R A T T 8%, 13 VA B A WAy MRS I CREM L,
Hi E SR EL 2 B S IR L7238 A 100%355%%7}@)18Ei@%ﬁ%ﬂziﬁo@f:. N/PEEiZ 4T
DILFLKIZISUNT 16 BLETHHIEND, RFFFEIZIBO T RER AL SRR Z T TS
ZEDGYIN, VRICE S R A S AT LT B A BN,

WIZ, JRETVARAND G FAZDONT, Ay NERELD EUS IR IR ET R AN AL,
éc.%ﬁlfa \CCHIERBR AT o7, AL, Ao —=UH~6AES), 4277 (TH~9H#E),
NI TTT (9 ~12 HHkES), A (11 A ~2 A JHE) 23R U7, &R o Ji A 2 1 3 4% il A BE v /e
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| D

BN N LY, fRAFR9 L/ m?, 2R A 2 kg/m?, {LZAEE(INP:K = 15:15:15)200 g/ m®, &L,
AR X (NoF) , JRIEAEX (U), 2 RANMEAEK (C), IR+ RANMEAEX (U+C) , {b AR A
X (NPK) O FLALEE X A SRR T 7. ZORER, BEOINET U, C, C+U THEMEEXIZI~FE

W<, WTND IR RD H D MR LT (X—4.6.4) .

RyXe— b VTR R O LA T DL, MRERX X —=IUH#% FHECIX U, C, U+C Ko

ECIIAEIINPK RIDBF EIZEmNo72h, W EA 77X HEEICB W TR BERZET LN

I, SRV EC AoRL7Z (R —6.4.4) . ZORERLY, R EIC B W OIEEERICEES L

TN, BRI RAKIC LS TR L, EEEROU A (3D TRWEE 2 Db,

P bFEDaE,

® JROEFNITIDIEEEDRITE DY R TR OB RE IR,

o (EMDEF/BEREICAE T T H0ONL R THS.

o JEIEMDOAERERELNAE T HLOGERENT /0 THIAEL 72 5 S ERh R A G D0
1/\

° /\4’D/I\%Fiﬁ%%néﬁf TIEFEFEMEE ORIE ThHI KIGE RSN T, i

BIMHZDEEZHND.

® LT, IRONMAEFIEZNED &, Ay NEREDDEONIARTEIR THO Ry —=, A7, T
T C, NPK ALZEIRE LRI DI ER GO, R ETIT 13 EC 12 8% 5.2 700,

® L ARANEDYAMHRREI DR WEM EOFH T2 8ICEY, KR BRI ED FLIAD S,

Zueehini Okra Chili pepper Eggplant
o0 00 10000
a T a
B000
1500
a ab
B0
£ 2000 L b
= 1000 ab 3
rab b 4000
1000 l
I ' r ) | I |
{ I
g - 0
NIZIF U C CHINPK HoF U ©C C+UNPK MoF U C C+=l NPK HoF U G CHU NPK

K—4. 6. 4 REAVRRADAMEDTMIIEIZ & HFHE (RIFDFES :NoF: fEIBZEL, URDHA, CAVRAD
H, U+C:REQRAMERE, NPKALZ2AER FEAE)

R—4. 6. 4. AR FHEXVF—_LRFEAIIRBER T IEOYEILERS

No-Fertilizer Urine compost Compost+Urine NPK

After Zucchini cultivation

Organic Matter

[mg/g-soil] 21.2+7.3 18.3+2.0 21.8+2.5 19.7+3.1 17.2+1.8

pH (1:2.5) 7.6+0.2 7.340.1 7.240.1 7.1+0.2 7.3+0.3

EC (1:5) [puS/cm] 750+96bc 1188+175ab  962+36ab 1101+253a 536+42¢
After Okra cultivation

Organic matter 15.9£1.9 19.8+4.0 19.7404 182420 16.6+1.9

PH (1:2.5) 5.9+0.9 5.7+0.3 6.120.3 5.8+0.1 5.0£0.6

EC (1:5) [puS/cm] 165+17 160+55 168+46 24749.2 241+£15

TNT 7y MR I A B 2% 7R 3 (Turkey-Kramer test, p <0.05)

G-DEELGHRE—4 HIKOEAFIAO-HDONERTRERE
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Vel VA T O/EMIL S B R E 5L E0(18, MEPIARLPEIEE I DA E RN DR E A fia
RETHI ez ALz, MR ILE ORI T IEI, 2~y T2 Wi 5 3 25 BRI T 7.
ZDRER,

FEEER DYV L LAS OB 358700, PeiEPeAlL 0.4 ¢/LILAS EH I 0.08 g/L)LA
T, LAS 13 0.02 g/L VA _ECTHEZRLEN B Z57=(Turkey-Kramer test, p < 0.05) (X-4. 6.
5A).

— 07, RE~DOWREVEHIE LAS OFBIIHIFERIVE KEL, WINLIERAIEE 0.1
g/L(LAS &AL 0.02 g/L)LA L, LAS B2 0.02 g/L DL ENWSAERLENERILHZENSY
mo7=(K-4. 6. 5B). F£7-, REICBWTIRETAIL LAS O " FHZ 158, Wihojk
FETHA B 713 72<(ttest, p < 0.05), VEETEANC LD ELED EERIL LAS & 251
5.

A

B
100 4 XY a X xy 5 -
o) b T
Tos0 S a4
= K=
2 &0 = 3
o fo]
; 40 T 2
o 20 § 1
& o
TP LDO1; LDO4; LDL  LD3; TP LDO.1; LDO4; LD1  LD3;
LASO.02 LASD.08 ;LASO.2 LASDG LASOO2LAS00S;LAS0.2 LASOS
H—4. 6.5 3EEFIS LU Liner Alkylbenzen sulphonate (LAS)IZ kA FH EAE(A) LB REZE®B)
B EFMIER, 5:LAS MIER, f##R: KEK.

T8 LD ERBIXEBERIETDREEEZRL, LAS EBUEIL LAS EZDREEZRT.
R D7 ILI7RYEMET B E EZ RS (Turkey—Kramer test, p < 0.05)

VR TER B L O O WA IS E END TG ERI O ~D 8%, R NRBRIZ L0 FHN
L7z, s~y B, o BERh T A yREE, 3 eh R s AR R, 3 pH
KO SN T A B E IR AT 7.

VRl eR ST Y 372 LAS ZPTEREICIHFEL, 182 HWoRy MEEFISTIMA SRR
OB NE I LTS R, o~y i BN BRI E S RO AR E T,
—[a] B # BT 1.0 g/L(LAS 0.2 g/L A1), 2 [8] H #RE5HC 3.0 g/L (LAS 0.6 g/L f134),
LAS LR X ClE—[m] H 35T 0.2 g/L, Bl HFHEGRFT 0.6 g/L EPEAIMLEEX LRI T2~
72(X—4.6.6).

T EEREE R I ZPETEVEA] LAS OREY) ~D 5228358 iR L0 H 1K<, 60-200 mg/L LA =T
FHER LIS, UL TR T LAS Bofishbsi-o B zxons. —JF, H-EHICE
B s B o e H-ans e, 13 pH O EFICIDMENREENEL LB 2 b, EH
7GR O, FREEABENMELE 2 Hib.

. A
2 JabTx a Xa <
I I_l n bﬂ |
0.6

T™W 0.02 0.06 0.2 W 0.02 0.06 0.2 0.6
aWM OLAS BWM  OLAS

bl = [
[E Y S )
o
o
<
o
o

. €

VT EEREIRE (g]
S O W = O D
Yt L ERE IR E (o]
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H—4.6. 6 EEEFIELAS OEFGEAICKIATY T EHEIEE~ADEE. (AFKE—RB, B)EKIE
—[@EAB.
B EFINIEX(WM), B:LAS LIBX(LAS), #H#R: KEK. EEOHIEIL LAS BEETT.
RF D7 ILIT7RYMEIHETHIF E ZE% T T (Turkey—Kramer test, p < 0.05).

DL O MEHEARFERER FHDT-0 D LAS OILFREEEIZOWTEEDHHE, IRDLHITA.

HEBE/K B SR DI 0 CHRIEVEA B S S TEPER] (LAS) ORI B EY AT A3

LAS OFEM A BB E KT D IE A7 e AR 13 1 Ome/ L LHEE ST
FHHEERRIZEB O TE LAS O A HERcR20, BEMAKF LAS 23 0.2g/L LA ClIAEY
EBEHELRZN

TR RITINT, R E O R FEEERED LAS Bz M I A B oA YL 1 L0 b
23, FEREKH LAS 28 0.06g/L LA N CIIERFEERRISEEL 52720,

FHEEREERICRB N T, HEEK B LAS 1328mg/L LA T CTHIVZIE LM 45 o + HE B ~ D e 2
ZHZ 720,

B-B)EBLHEE—5 TILXFI7VIZEITEHERHEELIRATAI

I ARARNA L O =D DITIIIE OEEH (N 2 —F =— ) ZAEZE T DM E R DS, AP
T RARA LINSD FEM R LT A S LT OB IOV TR ET T 5720, Bl
AEYARDBH D Ziniare TOE O FEEMRIZHONT, BIERVHEZIT 72, ZOREER,

Ziniare DEFEFRZ ORI FARTT/L— ME, O/ EF D EHEESERZF A, BOERDL—h.
@B EZZ )N Ziniare Market (ZEETY, 2 TN EEF LRI DG 21T79/0—h, O i@
DIFELTZ (IX—4.6.7) .

I ZEE DD E WIS Tl A R & B> 725 5, Zinjare Tl h~h, #~%F¥, XvF—

______________________________________

Vegetable — R
g 5 T Broker 1
Farmer ¢ 1 I

- 1 - S
AN ' 0 I“\b i
=l fmm——————————————— 1 \\-\ —————————— !

! Consumer A i E': 2 1 Retail ‘: Consumer i

1 1 1 il H 1 1

i market

| ginls Lo & gl An i

: { retal T P ST :

H 1 1

! ! Retail E | : :Wh lesal N e i

i I market 1 ! 1 | Wholesale | Retail | i

i N ! E i ! market l<:|: market i i

| §5 1 i g i

1 ]l o =mmmeme—— i : N e 7’ :

! NI T S ¥ - P . :

I = :Negot|at|on H | u % ! Retail ! !

i — ! place R — ) 1 I market | !

\ N J J \ N ! J

N e e e e o o o o o e i P N e o i o o o o B o o B o S B B o o o 1

Ziniare market Ouagadougou city <:| Vegetable

<:Imoney
X—4.6. 7 BROBERZR

AT (Ziniare) FEREZEREIZ 331 DKM IR ILO B & B0 S B3B8 LY FAO OFEREK BRFHE, LR
MHOENLESE, Vo BICED, G TR mEOHEEE T o7, o, B ML RUESR M, BZEO
HRAT Y 2 — VEERE NI B UIERIERRDOET VAREL, BE (o——) BEEDHNIS
OB T %7 T

BREDERBATY a—)b, BRSO RESA:, EAERECHE B AR AN E R LT
TERHERET VEEELZ(X —4. 6. 8).

W ZRDFE BN TL AD T BHEH SIAMEHEKIZ LY Ziniare Tl 2.3-4.4 m?, Bobo Tl
2.9-6.9 m’ DEFEN ATRELHERIS -, —FR6 ALAE 5, BFRITI\ N THES AT RE 2 i
FEIT1FEE (13 %Y —/L—h=yR) &7-Y Ziniare TiZ 14-26 m?, 17-41 m* OHIE HE G
AFEND.

] 55 i BR COLE, ~—7 v N COE RIS ik 2B BT 5L, ZOWmIEARRET V&%
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L= BRI DD EFE DI ITH K T, Ziniare TR 23€/capita, Bobo T 33€/capita F£fETH
D(—4.6.9), —FHE6 NLARETHE, Ziniare THI 140€, Bobo T200€ F2EL HEL DL
7o ZOREDNY 2 —F = — L BRSO IUIEIX—Z %872 Ziniare THJ 250€, Bobo T
300€ FREEE RFELDILD.

Il ol el el el ol el

Crop land maje -
Forseli- sorghume———— -
COnSUMpEON COWpEd

ground nuts ————o—eoo—

millet ———————————

Near dam lake pug tomato G
For cash vegatables - onion @ e ]
House garden Okra @—————
Self ~consumption chili pepper @————— I

& cash vegetable

okra i
zucchinip———— . <hili peppe————
—— EEEF.MI-” —

K—4.6.8 WHEKRETIL

Sanitary garden
model plan

&0
%Ef i B Ziniare
.gé - OBobo
il 1

0

Dlreu:l.mmme total mane:.-' Directincome | total man&y

Impact of shower room Impact of shower room & toilet
—4.6.9 BRERAFANEN)1—Frz—22E~ADTHR—T70—FE

(3-6) XEMR—6 FTE~ADEEEEZERLI-KEBRLEYGEDER
PR e 2 IRAR R AU K ORI LY, BFICHEOER—N R ESND. 22T, fHO kgL
ZOEREIHNZ DT O 2O R WE R AR A - ii:%@«& E BN (B ARERND
R TR Ay M ANESERBZETORE, @FFEIE /7 DM AKYEEEY VT ML DERE )
%%%(Hmlmw{mifﬁﬁ)&iﬁeqﬂm YL AR T AT LD HEORER, 725
Uk7/1/«*\'ﬂ‘77’/0)7«@7k1'¢75:ﬂ%\71/::11/~/a/ ZEY, A ERA AU Y7 IR it B
(M TRINE:) 2R 7=,
PLED T~ EREEZE L KEREEY R EYRIIZHOWT, ZNETOT 7a—F %K
—4. 6. 10ITFLD 5.
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Dry season

Salt accumulation?
DFOEress ¢

rainy season

- Absorption by cleaning crag

- leaching by precipitation

Capacity of salt remaxval? [8

K—4.6. 10 HE~OEERHET=F) T LKL CBREEMCEIDK - EHERT T a—F

B :

@Eﬂﬁa_ PRIGEARDS#D) » L3~ T O TN
JROMBFIFEAZMEDIK L TH, 1 27—V (3 [Bh#EEEEE) Tl AT ~OFE TR oN7
VDS, RO TSR I B ST,

® Ay ARNTOIREFAEMEPEK A H L5528V T, Na 280 F A OB AT
PREVEHEFEKL _tlf%T EMENENO ([X-4.6.11 2 HR)

® Ay MANCONZER %O THERIE TIX, Na FHEBLO SAR NI oo
7273, —4[3?733;2“/**5@*?—‘ (EC OHIIN) AffEid iz (1X-4.6.12 &)

® Ay ARNTORFRIE TIX 3 SAR O _EH-NEEF RSN

® [T M L OWLAERE IS BN L AT DRI A VEAR R A T Z & C, K BEE L
O NTT MK DBRE A WIRF CE 5.

50 - M greywater " urine

Lt

K Ca Mg Na
.—4. 6.11 EH DR

N w S
o o o
1 ! !

N
o
1

Estimated input [g/m?]

o
|
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2 0OBefore (Jun) BAfter (Oct)

1.5

lasndi

KB1 KB2 KD1 KD2 BK1 BK2
X-4.6.12 WEFIERD SAR EOEIL

SAR

ERRE S DRKBEGE NV T N XD BREN R ERR LS 2l — 2 a S KDY 7 R i H E o #
TNXF T 7Y OMEBEEIRE LT VT DA ZERIC I, B R 1281250 —Y 71285 Na
PrEENEERE RIS ZEN RSN (X-4.6.13)
J:nﬂ@éﬁﬁft%%/::Ll/“—/a/f%%f)iiiwk/\ i*nvi;v~vay%?/v%%%w:.
TNXFT TN BNT, BZRIZREHINL, ZRICRKICEVIE &2 es 35T Ve Ial
—arl, k A*ﬁ%@bmﬁﬁfﬁmﬁﬂi&f5 76g- Na/mz(ﬁ%kbfél 82L/m?) Z157-. 72712
L, ZOW BITRE IR R I LD Na & (6.95 g-Na/m?) & T [aHhE B &7p o7 (X
-4.6.14).

ZZC, CaziRINL, NadD HENSOPEHAEHET D HIEARFILIZME R, Ca% 14g/m* 23N
TAHZLIEY, LERRE N B A EUDZ L Ei TEAZENHLMNE o7 (K
-4.6.15).

- Control - Planted
§ 300 § 300
g;—; 200 leachate | g;—; 200 uptake

= §_ = §_ leachate
s O 100 | — s O 100 I I
E é oI E é . I I 5
@ 0 L T T T 1 Q 0 T T T
(. | ..
© 02 04 06 08 © 02 04 06 08

= Cultivation time (week) < Cultivation time (week)

X-4.6.13 MEEZEELI=1TmERYMIVILH LABIEERERIZHITS Na DREE
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E

~.

2 651 | 5.76 g/m2

= : .76 g/m

S /L input

o) 6 - -

% & removal
S 55 : : .

z 55 6 6.5 7

Na input (g/m?3)
®-4614 >Ia2L—avIckdMKIZES NalREE

7.5 7

" )
—Removal
6.5 1 14 g/m? Input

Naamount
(g9/m?)

0 5 10 15 20
Casupply (g/m?)
(1-4.6.15 Ca HMIZ&S Na BREZEDHEM

G-NEELHR—7: RAFXRTIVT7EDLIBPTOES

ZNETOREICLY, B CIIHI~ TV T EOEE N LN ZEMB DNz, EFELO—HIT
JRFNBHEHSNADZEDD, JROEZEFFHOBIIIIR T HROH~TV 7 P E-IZIEA TS
EWNRESND. T TR CIXR P BRI~ TV 7O B COBEZTHE T 5244 B I,
- RN TOEELOFEBEZFHELZ. TORKE, 7oty , F=—Xx, EUAZI, 177
R AT R COOMIEN BTN, R ATV, TIVTAR—R, A7ax, WAT 7k
VAT HER OGN E ST (K —4. 6. 16). HERTOSRIENENSTZERLDHS, R
X ATV, TITAF—h, A70X NI YINEN~DOBAT IR SIS, VAT 7 N U THE
WA FER~DBITIM SN o1 (R —4. 6. 17) . — AT TR O AR M E 3 5 A3l
Wi EEICRBITINAZENHRESIILTWDR, W A7 7 M D X HE SR NMEWS DT
FE IR IR T UAZ OV IZ DWW TOHE RUITA IR VAT 7 N DSRE AR HEL R8T
Lol JRR O —2E LT, BKMEDE L, TEERmEDOWEH D MNIRA~DWERE X LD,
EORDBIENLETHS.

7, W EAE L CRBRIC B A EORBR AT 7o L 24, BN E LK T L.
BT, AV ARANBMUL HBICB W CRBROREBREZ T o 72 L 24, ERLO S EMEES LT,
P EOFERID, PreT )7 O B SRITAVI SN E DL OB ERIN T2 TREME SRR S, =
VIRANRIMZE AEIEER B ED, i~ TV T O fRIMEESN =85 2 T,
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7 ERE [ug/g-dry]

Hh EERI< S

| D

SATREPS #& T #1 #5

= 05

S

&

0.4

_‘E?(" ——aOn¥xy

i =R HAIY

w03 J \ " - %%

E: \ [ == 7 LT AR —b

ﬁ\ 0.2 \ \'F =B ARIY

4[; T —o=HILTFRFIY

E I VAT 7RI

i o1 AoO%y

H 'k \kﬁ

0
day 0 day 7 day 14 day 21 day 28
—4.6.16 MIITIVTEOLIESFEHNE
80
h

60 I
m &:87.5 ugiim

40 @75 peihm
I &58750 pgiRin

20 = fBTERI30 pgiRin
> FBTERI300 pgilin

0 : -:-[% , -l _Tﬂ_ . . il . » fBAERI3000 peifin
c) c) K X ) r) ) -)
% NY / / 7 z) NY %
<& ;\") Y x y K < <
\')O . 3 Pin *2/\\ A< /)4 ) )r/)
& A R

HM—4.6.17 HRIIVT7EDEY EA~DBITIE

.88 -



[SATREPS #& T 75 #]

4.7 BHETLVEEERT—L
(MHEEDRBL
ARG TF — DT FEFEFEBRIC LY BT T L 2R OB OG22 e T 5.
(1) Ey 7L RE
(2) thamz sk
(3) AU ARAR R« HEHEK D R A B

(4) R
Fo, INDDORCREEFM LT A — R\ 7 D7D OIFHIEBAATD.
QR FER 7 &

FREFEFRNiEX DFRMER, 7 NAX T 77V ENICREL, VAT AELTORE T4 PR REHm 72
BT U — NI IO F MO ATV, BeE S OTENHLETT).

FREERR T, 2 RAMEBIG O HIEN B BB Y D2 AL, KT, HRIES ARGk
EVHTTRARA L D EARMERE DR AT . MEPKLBZBIL T, AMA B~ 2R3
L. FIHEZE~OT U r—NZED ML, 2 RAN, BAKDOSZ MR, BRI O RE S
OMITTD.

e, AURAR, IR, HEHEKOEEERI I TIXE ORI SERER 5 ONIIE /0 xR O A FMEE gt
THIELHEERHA ThD. ok, FILERGITOERE DD TEETHLEDHMNG, FEIEE
BRI, FERE B E% 0O Bl AR FE RTREME DR F4E D FERE R E(H LTS AT DO FRTFARIZ TR 53
7oA HE T 5.

(€)]2:]
G-NEELRER—1 NMAVLIFI—DREL, HENOFMAEETT

Ziniaré @ Kologondiesse #f, Barkoumba ¥, Ouagadougou N ® Kamboinsse £ D& &t 3 #7431
oy MEAREED (M —4. 7. 1), &FF2 iy, A6 o Mmyh7 7 —%%EL. BEICH
720, FHRTOT > —MNEA (2010 4F 9 A SE5Hi) BLONEMBEBVFRE (D5 RE I, ~Mayhr
7V —DEEFEI LT, ZLCEDO B AR R B, FHEET- T2 RICGERATELS
7-.

T RARAL, HEHE K AL PR SR 36 I OVHEHE K IN R & JR O TR itk DX 8 & BRRI IR 572
b, & O FEREE W, KRR, BEAERE), ML, KR0S, EOMAETHRIZ OV TR
L, IV RANAL, HEPEKLBEEE 36 LUK G FRPE IR AR — AD B E LR EH 2 T o 7.

Barkonba village
| Ethnicgroup : Peul

Kamboinse village
Ethnicgroup: Mossi
Population: 9,338

#+| Kologondjesse village
Ethnicgroup: Mossi
No. of household:104

Im.

4. 7.1 81Oy SAk

G-2)XELFHR—2 /1Oy EERBANS
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® U URARMALIE 2012 45 HETIZ 3 4F 6 HHFICEREE KL, N —=0 P U —Tvay Tk
Fha L7, ARE7eRI AL,
o R HEBIURIERME N ¥V — L —LbRRICRBLKZ, N—=2 T —2
Tav 7 (201244 A 5, 6, 10 H) ML=, AEAIZRFIHZBIG L. HbE T, R 1
J8 DR AKBLOF KDY TV 7 BAhE LT,
® CEREITT HETIT3IA 6 O ATICHREL, BHIBFSEE 1015 FEH A4 F T ThHER TV
Mo, B A LT
(QFREBVATLOEHIE
B ATERERICE Y IV RAMNAL Lo v T — L — A TR 2 DM EL TRE L. SERIT
¥ — b — LI DAL IR E L.

—

" it

g—v 5 L ; i

®—4.7.2 /\*fI:IJ ::x%éht:u-kZHvrl/(E}EE 7{55_%)
)= —LEEE-EEYW EEA-R), ZEE(EEA-FA1)

(b)AVERARAL

TERDBHPAL DRI E DB Lo NH AL 2 5 KIS, FEVA ML %2 1 FREICHRELT-.
Lo MBI AV R R IR R 2 0 R ISR E L, # EEBIcH DL AN —TRERSES. W hohk
AUH PR R AR O B2 -6 FH L, 300 | X ERRE | ZJRIT R 2o 2 IR EA LR LT~

H—4. 7.3 SNAOvkAMRESNEREMIALEIRAR AL
FUREE), RRSHRES (), b LAEE (h)

F7-, X-4. 7. 417713912, Barkounba D S Ay MiEE 1 4RI, BT a IRARNAL 23R
BLIZ. B8y MER IIA AT LB THDHT20, HEE OB IS 2 720 D% (ZZ T LL
TETERESIEET D) 2R T2 BT OT A, REMEIZOWTL, 7RI D5 L NITEN AT
DOFEERHOCTHRFIL, T8k - BB HEE /07270 n 89, BIRMIZIE, Ko NiszET, &K
INOREENRRECHE T, MUIZIENTTREENOL D B> TEOEEEBE S MICBEIT 5
RELT. KEZTDHRTLVOEEIL, U], iz B O —EOBLENDLI RARA LRI EF U
XEFEL TN, BRERHIC Ay b7 70 =00, TLeRNA TR DEINLV EWH RS
0, BEx, TOLHTEIZRMLEICHIEL:.

BRIESE TS 1 0 ARBLIZRES T, (DEITL CRELIZLeDAREEBELNR RV, Q)78 %)
uom (B)Z DA, REAT2UTZRD, (TN TV O BRI 2R AU MR L7e 3B R, [
WO FIL, =GB M) Thor. R, MEEVORE S CIIENT D4 Eh, 2O HIEL
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LPHREHET DL, PREONLLTW, HFHHNLLT WV, O 2 HTHoT.

E-4. 7. 4 AOYMFAM-BESNENIRETILLE T
@7 —IL—L (HEHKNIBEE B LU RIVESRE)
ST —KIMER R T AT T B Z o 7 I\INEEL, RITIRZ L ZICEERAT LI v U —

J— LA E U A IR AR B I OB W EE AR DA 0 (A& 2)&i#%T, AZIh
HEREEIZA T DIz L.

Wl

E—4.7. 5 /SAOvhA M- RESNERERBLIS T ——L
ST — LAAEEE), BR LB E— S LU T —kEBEKDRAS(LD), B+ BE-BaLU
IMIEKIR IS 2(E4), B IRE A (R ), RINE S (T

(DEE

BFZEOFREL T 20-30 m* FEEZfELRL, X OMEZRELZ. —FH O 136 H ~9H
DORFEFEHEL, B FHOUEM N TECODHEPFE K LRTFIR 2 U7z, SIS RIIFE RO E

YAV, Kamboinsin 4 2 F 5 ;47 7, Kologondjesse £ 2 i ;47 7, FA, Barkoumba £ 2 FKJiE;
N a=t= oyl
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E—4.7. 6 &RECRESN-ZE
FOSBEVFRERE (£), MEKD SRR 25 A~DISHA ()

(-NXEBLHE—3 ERMITT7—YavTDORME
(2011412 H 19 @ Ziniare Kolgonguesse #F (Z°/V3E), 12 4 20 B Ziniare Barkoundouba #7 (<&
TFE), 12 A 21 H Ouagadougou Kamboinse #f (B38) CTU—Zav 7% 3 BB L=, (2)2012
4 7 5:6-10 B GEPEAKIZOWT), 5 H 8~10 H (MMLIZHWQ), 10 A 24 HIZITEEHNT B2 A
T DR UIZDOWCR == 7T — 7 gy 7 OB L.
(3)2013 A/ Ay "EREANT T —7 Lay 7% 2013 45 12 A 23 BIZBE. Ho R T BilBrE ]
Ay NEHERE, HRAP EiRBREISOMREEE T LT-. 2 HRAN, JROEEZIRE B IZLTHHW,
R BB AE R ORI A T -7
(4)20154F-2 H 17 B, 18 A Ziniare D251 C, HAE L BIRO S MEa% O HEIZ OV T —=27D
— v ay T BB

FEANIT4. OB M.

B-DEELERE—4 VKRR AL, #HHKLEI=yFDOEERERLBREROEKAE

FT, ARV RFENOFLNTRETRAND BB 3 T AT Tk e (e —4. 7. 1)ITR
T RAFIRIZ6 Ay NERE TN ZRERLZED [ TV 75T ol AR, RERIBEIL 2.4-4.4
(Mean 3.6) mg/L THOEV AL 0.4-1.2 Mean 1.3) mg/L Tho7-. ZDHEHE Vo HERIIAT
PREDBARL, PRAFIR TIXIRFB DT =T IR GRSV TRAF R IC KK R T 5700, 2%
FIREIMELS T2 ENRIREE BN, FT, BRIFERF TRV ER~Y T R T LEDIXT )V
DEFEN, FRCTAD) THETRZLOT VR EN G ENTNDHIENE, B ICESTA v
Bzob. E6IZ, IBE RAME OFRIE CHLRIGEIIRFIR BRSNS, FEEDa 233D
72 IRIRI AT DARNR THAHZ Lo R L=, — 7 TERAREE A 20.7-37.1 (mean 28.1) mS/cm,
Na 213 0.8-2.3 (mean 1.3) mg/L &<, ZTNETHOLN TWAIDIHE P EEIZIEESLETH
D.

F—4. 7. 1 (OVRREINLFONT-RIFRDOHARK

Min Max Mean STDEV

pH 8.6 9.0 8.8 0.1
EC [mS/cm] 20.7 37.1 28.1 7.1
Total N [g/L] 24 44 3.6 0.7
Total P [g/L] 0.4 1.2 0.7 0.3
Na [g/L] 0.8 2.3 1.3 0.7
K [g/L] 0.4 1.2 0.6 0.3
Ca [mg/L] 2.0 26.3 10.9 9.1
Mg [mg/L] 2.0 32.8 10.1 11.5
B [mg/L] 0.5 2.0 1.1 0.6
Fe [mg/L] n.d. 1.3 0.3 1.7
Zn [mg/L] n.d. n.d.

Mn [mg/L] n.d. n.d.

Cu [mg/L] n.d. n.d.
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E. coli [cfu/ml] n.d. n.d. - -
Total Coliform [cfu/ml] n.d. n.d.

F2, INETABY NEEED Eﬁ-%ﬂt?(ﬁﬂ:&&fiﬁu@z/ﬂ“xw)%fit%ﬁ EJZ/\%HEE A
MIHTOREREFR -4, 7. 2ITELDD. ERFITAFIETOM HBEEIC Iék%z%ﬂ, EC &3%7
IV 134 3y FERE CTO BB AR RIZNDEZANEL, FINDOXAIL I IVREN R DL
EZ oD, FEMEMEEEITEKESL pH IZHDEEZ DI, REOZEL KED Tz, —EoH
7V 5IE Salmonella sp. <C[EI HUPIAS R S, 20 FIZE O TIXRTR O LBV AR TEALALEL )N 5
EEZOND.

F—4. 7. 2. ’MOYFRENSELN-OVRADOYIRIL S, RO HER, EFEREMEYD
Min Max Mean STDEV

Physical properties

pH (1:20) 7.7 9.2 8.8 0.46
EC (1:20) [mS/cm] 0.5 2.1 1.7 0.53
Moisture content [%] 20.3 59.9 324 11.2
Volatile Solids [g/kg-dry] 504 884 726 163
Chemical properties
N [g/kg] 194 586 26.9 16.4
P [g/kg] 89 1158 49.5 325
Na [g/kg] 035  4.86 2.59 2
K [g/kg] 4.19 3213 19 1.56
Ca [g/kg] 516  29.75 16.68 1.26
Mg [g/kg] 1.89 2633 12.31 0.83
Fe [mg/kg] 967 7691 3637 1331
Mn [mg/kg] 67 487 239 8.6
B [mg/kg] 5 44 16.2 0.56
Zn [mg/kg] 35 548 283 18.4
Cu [mg/kg] n.d. 51 27 2.7
Biological properties

E. coli [logl0CFU/g] 195 872 3.78 2
Fecal coliforms [logl 0CFU/g] - - 4.4 3.55
Enterococci [logl 0CFU/g] - - 5.82 4.32
Salmonella (log10OMPN/g DW) n.d. 3.31 - -

Ascaris (eggs/gDW) n.d. 27 - -

B Ay NFEFEOMEHFFK DK E A FK—A. 7. 3ICEEHT=. COD, TN, Na A EL,
ZHUTT YT — L — ATRET DR TOINEDIEEREEL, [ROBAN B THLHEEZD
5. EC X SAR OBUEIXZINETHOLILTND, TEMARRICHEL 5 2 DR EJ0HIRS, Bz
D ~DFEDIRNEEZ NS, — 5, FEMME DR Th 5 R M5B IR i &<, WHO
TARTANCLD A7/ E AT VIT @ MEZ R Uz, ZHUBUR DA S 8 O A b 2 #55E D fE
FFEBA RS, KEHENDRWZENFRESE 2 L.

F72, 3K 5 L LERI L 728 v T DNT, A A v SRR EHE & komatsuna
(Brassica rapa var. peruviridis) ZHWI=RIFRBRZE. WITNLOLEKE r—A L[
A F o FETERIS R S-S Cng/L REE.), FFHEFEIXR LN o7z,
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F—4. 7. 3 Ziniare NMAVFREIVFEON DM HNEKDKE

Min Max Mean STDEV
pH 7.1 8.4 7.8 0.4
EC [uS/cm] 473 1523 849 281
COD [mg/L] 42 195 79 46
total N [mg/L] 10 77 33 19
total P [mg/L] 0.1 7.6 2.1 22
K [mg/L] 21.6 45.0 32.7 10.2
Ca [mg/L] 28.4 42.6 35.7 6.9
Mg [mg/L] 3.7 222 124 5.8
Na [mg/L] 234 106.2 61.2 23.6
SAR 0.7 3.0 1.8 0.7
E. coli [cfu/ml] 4.E+01 2.E+04 3.E+03 6.E+03
Total Coliform [cfu/ml] 8.E+02 3.E+05 5.E+04 9.E+04

(3-5) XELHR-5: BHRHBEHER
2012 4 6 AN5 2013 4 3 AT T, BINEIVZ IR B L O AMEDEK Z F - B Sk b% 03 SE5IE
FREGHFCHEFES NIz, BT, FLREFEN A ELILOZRINL, XNy Enay, 477,
FAD ZHPRFEES I, HERITA 7 TRREEESN T (K —4. 7.7) . EiEEE AL 8IS T
L/LT@kioDTzibé
FIZE T BN B (5% B — BERR D) [ 1L AE MEHE K M F Sz (R HROAE )
o RITKBHA OFEHIBW TR T-VHISL &2 = E’/\Tfﬁmﬁﬁut
o WEOTFTABIOAVIHIET, Euiéﬁiﬁxé’%ib(l 4.1.8), FhHE— Nﬁﬁﬁw_
s WEOAIVTZ, NUEBRIVEETILEE LVLEBTNEL, ZINTH7= (BESEOAE R, V&
— XM [X-4. 7.9,10)
o MEOFAFEHIEBNRDS TN Z O ENEL, IF LN E IS0 7= (]
SRR, INET —4 ) -V RENEEINS. VARGTREL Car RANMERO FEB %
B UERHD.
o HFRIECEXOEAMEIK M EEIVL D7, 2 —5mPOVERTRIRE Le o7,
o BEREPIONESOF S ICEIORENRA (K4, 7.11), BIEMOAHTRAN L

H—4.7. TBERIKERERN-2E H—4. 7. 8RILYBEEB T+ ADE (20125108 BE

(2012F7R#&)
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©—479 445 (8)LFA(FA) (2012610RE%) H—4710455(£) EFA(H). (2012610AEE

18 K—4712 BEEOFIU5HIE. (201351 AR

I=N=4

K—4.714 822DA 55 EE. (201281 A5

I=N=4

—4713 82 EDFHS5HIE (201251 AR

INFEDIEHR L [FIRFIZ, BIHITN AR H61T 2 IR 36 KOV A MERE K 2 2 B 3200 5G 36 O 40 &

T2V T B FRUTRER, IROLS b Re G

Bl S Ay M A RO HEXY EC & SAR D3 #r a1 T o7k F, EC 1dkBs 4 12 [FSS LI
DY, SAR ITAIEZICFRSES LT EIAICH -T2 (M —4.7.15) . ZOZLXY, JREHE
PEKZ AV ZFEOREE TIE Na OB ERERITRONRNEOD, ZOMDITF A DERH
UL AA (C1) AHEEZDH 2 ATREMEARIES V. ZOBAIIEA Y MRERD HAFHNTH DL
HLIL Tz,
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EC SAR

1200 ) ex

1000 I
— 15 ]
£ 800
L
2 600 = Jul - = Jun
— m Oct uSe
< 400 P

200 - 05 1

0 0
KB1 KB2 KD1 KD2 BK1 BK2 KB1 KB2 KDI KD2 BK1 BK2

K—4.7. 15 "MAYrFANMIEITIMEHFRFAZARO LFEL P

2013 4E 4 A LB/ INEE TH AL ST RO EVVEFEIZE S 25 C UL T2 Moy N REE
I CEERELT-.
o T CEF M LD ERTINE AR E LT, SR e O iR Ry — =g 5E (Y
-4.7.16) .
o T CEEME N FTORDMBRITRFONL ST AT Hhs (X-4.7.17)
o ATV BT HIEE S A D F REIT O 1 A PE (4-4.7.18)
o TUaTALANDRBEFIH LT, NI TU LA OIRME (X-4.7.19)

ZOHRDOET VLY, Xy —= I ITr— Vi CIRFES IR Tob D DR N DA
1y MUAANDFEREIBL DT L, M TTUNER I — VTG TRES I Z L, FERET
B B ST AT — V2 B BRI TR SN E DRIRFES IS LD 07> TS,

[X-4.7.18 FADHH (2014 4 7 AHiiE [R-4.7.19 NIHFL LA DM (2015 4£2 1
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DLk, RAay NERERR TOBIEICIY, ORESMNOV R — @RI fE R R 25 07
=TT A TR, BRAERE, BLEIN A, CHUBET 28 FIEDA B T A7 IR
ZRIETZENRIERES, 4.1, AESERFIN, BUR 31K 7Y, Facilitating organization |2 23+
Wi~ —r T4 T DY R —MERER VLB THHZ N RS L.

728, X-4.7.20 137 (2013 A 1 A) 0D A ay "NEREOFE T ThD. BLFIZBWTH, EEMN
HERFSNCWNBD DD, ZOIHZRRBUT RN OFERICHBISI, 77 ah =7 —a Ok
WILABDN D> OHD.

®—4.7. 20 BFEIIEITH/ 1OV (LDOFEE

(B—6)XELHE—6: H=T—aviEREADAV IR

Ameli-Eaur “ A7 LDELAA L /X7 N GBI RIS/ TBI Db EH 25 BT, AIERF R
1T-72 2013410 H, 12 ADOTiidEDOD L, 20144 4 H(§.%), 7 A(MZ), 10 H([HWZ, T©),
12 A2, @)D 4 [B1FEE (FEL & Te) . fHA ClEkt41%, Ziniare 11, Kologondiesse #7353
Ay b7 7 —2 LI My T 73 —2 #F, Barkoundou A/ Ay b7 7IU—2 fitH L
Ay v T 7IV—2 i, OAFF S T LT~ AWM, 72 BFFNIEEL, ZOo2H O] 5:30~
" 9:00 FTORFMIHIZOWT, 30 IR MH OKE ANE AZIEEN 21T > T BIE LR
FRUT- (AR " F 2o 21E) . HET, 30542 — VDG, aRERBRVEIZ A% C, AiE
FEHREIZBE T 2 E 17 fE RONEEI T 7.

Q)34 b7 7V —I2B1F5 Ameli-Eaur 27 LG HOHE N B4y

Peri—urban @ 1 #FZFRNT, WTINDORABORMLBLO v —FEDOERII R AT, G)RO
B LA T F o AT I LIF R T1T9, (i) Ameli-Eaur 3ZE OB F T HL[ETTTH, EWH&E Sy
T 7=, Peri—urban O 1 #HH5TlE, RADFIZWRNIENEL, FRNLEHETT I TCOT 1
TRERBTS> TN, 7255, Ameli-Eaur RNV THEEE LIZWEMIZ OWTH IR CHEEW %
7272, 54 A4 DB FIHE HOBYMOEFNENI N EWEE X, FROD 147200, BFEEEH
EWEED RIS HUWEE S LA X -,

(2) AETEREEAE

[X-4.7.21 \ZRERO—FlZRT. 2L, Kologondiesse FFDRKFEHEIZDOWT, NZEEFLFD MLk
EIToTbDTHS. MBIIE T BEE D, EERFRIO RKCERBEDFEL T ELCSIVTNDIEN
DD ZHUIKL, BRI FEEE (2 TR AT COa AR 1ITE 0T R A Z<hT 7
E7R0, OO & 7RIRENS b, RIS, BEISE (A FZMe —VIRTE, HrolLzifiskkto
WRFEZRE) B Z TG, 7035, BF 3 (LA EY) HihE ~DKRRLVEDITENT, 30 HfoBlE 17—
2OV TIIBLERSIZD, FEFICE WD, ARV 27 OF —H ECIRIEEAEHER TER N
REDORHTh 7.

- 97 .



[SATREPS #& T

Rainny season (Total N=1672) Dry season (Total N=1488)

miscellaneous

personal - study

religious la study
> school play miscellaneous pers.o.nal ~~—
activity
sleep
. la
eating play
communicatio
communicatio n
n work for cro|
school P

vegetable work for

livestock
work for
. work for
livestock

vegetable

religious
activity

work for work fm_'
other purpose commercial

X-4. 7. 21 RELEEOAFHMBLEER

[X-4.7.22, 23 |2, FILFIROMIZLHIO AR A B LN B LT2b 0% R T IZTILS
b, BRI ICLE ORI NS TOBDITH L, BROBRYRHTELA L BHICE>T
TN TWBZERNDD. Fiz, BRI RO FHEENL S L L b FERE R, b, FZ,
WAL HIT, FIFELED H R EES AR L.

religous ~ R@iNNY season (male N=656) Dry season (male N=482)
activity play personal study
. miscellaneous personal miscellaneous
activity activit:
sleep y play rest
eating
work for  housework eating
commercial
work for comml;:nlcatlo school communicatio
vegetable n
work for
livestock work for
rellgl?us —livestock
activity work for
work for housework vegetable
other purpose
M-4.7. 22 MELEFOEFHFOLEREM
igodk@iNNY season (female N=1016) Dry season (female N=1006)
activity personal miscellaneous .
play - miscellaneous
work for activity slee | study
other purpose __school | P persona o
activity eating
housework __ eating play
work for L communicatio
commercial communicatio

n work fbr crop
work for - \\{vork for
vegetable livestock
work for
work for vegetable
livestock religious housework work for

activity commercial

work for
other purpose

®-4. 7. 23 MELHFOEFHFOLER(Z ML)

(B—=7)XELGHR—7:E33vIRy IRV KR EBDRE
Kamboinsé, Balkoundouba and Kolondiessé @ 3 DDF D/ XAy NFEEE 6 £, FOMOFEEE 7 EiF

IZ®—4. 7. 24D 197087307 Ry MR E LTz, SRELIZbDITEIIv 7742 ——ThHY, T
FLOB OIS TND.

* 1 unit of ceramic filter

e 1 storage bucket with a lit and a sipgot

e 1 support for fixation of filter

* 1 brush
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* 1 cup for drinking
e 1 manuel for safe use and maintenance of filter

F7o, RERHIIX—4. 7. 2518 T IOIERICH L T —Ivay 7 23 L 7-.

Bg-4.7.24

B-4725 £53voHyrRIAOEODT—53vTORF
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4.8 #HETIEIEERF—L
(MAE DS
AWFFETF — DT EFEEBRICIVE T T V2R OB LT 528 % BRYET 5.
(1) Ey 7L RE
(2) thamz sk
(3) MEHE AL K D B 3EARIMERE
(4) BEHHE
QA REREF
2UE TR T A AT AF T T o 7 SRR MK WUER IR AIY S AT W% A FE R
EUTHRERR - IEHEL, AT AL L COMAE TNl b NS T 7 — ML= BFEO R 1T,
Beffrdlag S oW L E17T5.

(€))%
G-NEELFR -1 REXRBRTSUMNEHERBELZSH-

2B DA 128 BT 2 —REATW, MK DR AEBRZFHAE L. BESCTHEESROM HKEE D
TEFEALIE 1140/ N - B Tho7ehy, FAEFRDO HOHPEKIZOWTIE 81 L/ A H Th-o7-.
G-DEXELERE—2 RAERTISULOER

ZOHEEL ST, FEIFERT T LT, Kamboince F¥ 2 7 SANDOZEAEO—X#H (FE 40 4)
OIS AT AMEHE KA IR, WL T 54U K & 3m®/ H @ HRSAP A @t3% 45247, [X-4. 8. 1
\ZHERR L7= HRSAP AMED K27~ 9. FT2, A uayh I T O 70— — 2 X-4. 8. 21T787.
TR A4. 8. LIIRT LBV THD. EHaRMI3K-4. 8. 20 BV THD. G HEAX-4. 8. 3IZ
R

R IZBIHOR DU DO T2 OOH B Z1To70. 1 DT O e 22— Z3RE L
72HDTHY, AILL THESILTCWD T TAT w7487 E RN NIZJR CRFHIA T, BRI A
HKOERISTZDDEDTHD. HH—D>DOL BRI, 1B O RS S A2 R T 7 a—T ~KEHL
AT I TR, KA VAT TSR L= 2 Tdh D, AT TEAHE/NDH 10D T3 1
ERRELZN, FEHEANETE, MLIAL S X CIIKR OIS ZELRE T, FEED2KIZE)
RHNARDOIRNTZD THD. W AR R TIELER OB T30~ 7.

X-4. 8. 1 RIIEEHEHRE
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Sludge drainage

O Pump

&

T algae
p—

Sedimentation tank

HRAP
Imhoff tank bt ;
agricultural
reuse
7\ Return algae
./
®-4. 8. 2 RqAYrISorTA—I—F
£-4.8. 1 "(OYNTSUrDIET
Water Depth |Reactor Volume |HRT SRT
0.3-0.4m 21-30m?° 7.5-15days [10—-20days

#=-4. 8. 2 HRAP/ A/ AYR TS DB K

HRT days | SRT days | Water depth | Return algae | Rotation speed of mixer rpm
m ratio

10 20 0.3 0.5 Tested

E-4. 8. 3 2iE DA/ \2Xv>2/XRAA HRAP /A1 Ovr TSk
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(3—3)XFELFHE—3:/ravr TS5 rDKIBE T

TNFFT TN BITBEINIZE TILAED B 3o 7R AI R LTZHRAPD Aoy b7 F |k
(ZCHEPEK DAL S8R 35 L OVBH 6 B[N H AT REZe HRAPHLFREE E O B R RE 12 B 3 2 /K BREE
a7 o7-. BEfFOHRAPIZ-4.8. 4@ R T L7 SR VB O R A L T AL 2o ieg
IERHESTHY, BIRIERDSEL 2. 2O %S EE TOHRAPE A FILRL, 33TD
HRAPIZK[E, A ATV 8 DSl E CEIRS LT, X T 77V O fay b7 N CI-
4. 8. ANTRT I, IGH 7RI ) —NEEZFIH LR 7N a—T 2R EL, Fa—7
W CHTARDIF H— OKIEZ IR T 5720 OB Z[RliRSE 5281285 T, HRAPIZE —72
KRFELECELD LD THD.

H-4. 8. 4 (aHRAP /NK/LENEHH LIRS ThFa—T#RA =

HRAP A By b7 ORI %, HERIRIIEA Lk A 2 (LS CRIE L. KBS I o0 o
SRR CREWT 7 TANZ 3 A, P AT 12737, §13678A 2 M CrEfeitd 2 W Tt 2 1 E L7
fEBAM-4. 8. 5ITRT.

(A)EIEEEE90rpm
rotation speed = 90 rpm
Power=122W H=23cm

.« « <«

G )
T - =

FEMIZ0.1m/seck®  0.1m/sec 3m 3m 2.5m
B) [E1#5£7150rpm
rotation speed = 150 rpm

« <« «— —
<
<

q
l*l
Vi

o Power=218wW H=23cm

«— & € « <
— < < < <
—_— e Mixer — —_
— — 0 — —
—dny, —_— —
—’ —’
MEMIZ0.1m/seckM  0.1m/sec 3m 3m 2.5m

-102 -



[SATREPS #& T 75 #]

C)[E1#5%k180rpm
rotation speed = 180 rpm

Power=273w H=30cm

“—  — «— ——

\
T
i
=

\z_‘_’ = Mixer > —y
— — e — =
———_ — —_—
e —)
REMIZ0.1m/seck Ml 0.1m/sec 3m 3m 2.5m

M-4. 8. 5 WHEEEHEKRDEBVNZRIERRESI DL

A)~C)DIHJEIZENE 4, 0.082, 0.144, 0.180m/sec THYB)EC) 1Ll FHHRAP THEL LS
50.15m/seclZEEL TWAEHIMTE LD, Tz, TIEMEIBIENTERE L 72\ 2D O KT 0. Im/sec T
[BIHEFTIEIB),, DS TITA 72725,

ZDZEND, SBRIDORT TN a—7 % WA+ 72 R A F L WA Z e RS L.

(8—4)XELME—4:/ 1OV TS ONEKE LE A A

HRAP /SA vy T ZURDFEAIK, ALKRT7 527K, HRAP S22 7N OpH, BE5ARE L,
KISEE, NSRS A FR—A4. 8. 31”7, HRAP WTIT A EAEHICEY pH 28 9 DL R0, A
TN ENLOND. BREEAT L DIEEIZL->T EC K FLTVWA. Imhoff tank (21% HRAP
FORRITBIRDITEAL TSI, pH D EF-R0 EC IR FAARLNA.

ZNETOEZA, FAEMMIE OFIE ChHORIGHEITMR TSI TRV, 2 HRAP AL |22
FES DI LD59 T VA VK EIZRDEZ AN RKENEE ZHND.

FIMBKEFE ST R T AV =2 al Bl CORIFI BN THE LWV HEEEV MRS TR
W ([X—4. 8. 6).

#&—4.8.3 HRAP A1AOYrISU D KE

receiving tank imhoff tank HRAP
pH 7.03 (+0.09) 7.74 (+0.26) 9.66 (+0.19)
EC [mS/cm] 5.25 (£0.71) 3.74 (£0.87) 2.61 (£0.14)
E.coli [cfu/ml] 3.8x10% (£1.5x10%) 7.0x10 (£1.2x10%) n.d.
Total coliform [cfu/ml] 8.9x10% (+5.6x10%) 3.6x10% (£2.6x10%) 2.2x10% (£2.0x10%)

—

4.8. 6 HA 7ka)l~“"y7°5§5§£~>:<7‘-«a)ﬁﬁﬁi
RER K% AN A 7 TR R A R H P K& a he— L EUCH L. SIS E LD
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(1) KR, QEHFKEHD2ZYITHS (K—A4. 8. 7).
TR IV E ()R] % T680~760kg/ha, (2)EH: 7 /K % T310~500kg/ha &
ot

.

) 4. 8.7 HA mbmt\i%%s%
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4.9 X/ TATRAYTAVRF—LA
(MHAERDRLL

AR T — 2, ILFERFIEE B TR IEE R AR, & FoF9EE o A AHE, M AR, KEHAI
BT 08B v 7 — kb, KEEEICE TS L —TIHE S AT 28R, HiiFE I Ea—X
R, MR I ARE, EEEL R YUY LB, B —, U= ay T BEE BET .
(2)BARERES =

B0/ T LORE T, ALHERFECTEMTOVATAFT VT FHE T 0r T LEDHHE,

A B —F o MM A Uz @R R ORI A 2R R A7 LRSS 7 0T AOREEE G
T 5. £z, 2E IR FENAR 5O ORI %A A A[IRFIEE DY T 5708 O R ARG 5.
e, V=0 ay 7, YRV LEFMET D, KT =T LD LR EFRITB O TUHEBZITV,
AKFODx VNDORER, BEARE 2 O O T 5.

()R
G-NEELRE—1:7—0av T

1" Ameli-Eaur workshop, 2010 4= 3 4 9 H:20104E 3 A 10 HIZ 1st Workshop “AMELI-EAUR”
project % Ouagadougu, Burkina Faso TRAEL7=. KU —2av 7 1% JST-JICA Research Project
“Improving Sustainable Water and Sanitation systems in Sahel Region Africa: Case of Burkina Faso”
DX I F T EZHBENE DT I, MIRTET NX T 77 RKEE, 7% 77 VB EER KETR R
&, 2E FROBHROLE, 534 BB LT.

2" Ameli-Eaur workshop, 2010 459 A 15 H—17 H :A—7=7"TClx, 7FF 77Ok
AR DO A (Dr.Sou & Dr.Wethe) 84 RO T 1Y =7 DF —aL v F R ThH RN, “IRE
TRWIZEET B ERE TV, ZTET LD (Prof.Funamizu, Prof.Takahashi) 23 TiiL7=. D%,
TODT N—T1T533%0, 2iE (CHITHIGENFHE, LM, THEEEICOWTRFEIT 7. &%
2, e RAFEEL, Y7 7 —T7 L) —F—, Far= MR, 2iE o0 TREERO FIEIZS
WT MOU O TEEFEL, 18 HIZHAFSEY —4 — (Joseph & Funamizu) 23 YA 2177,

3" Ameli-Eaur workshop, 20114E3H 29 [ :6- DD Ry ZZ-DUNT, BFZERL 570 5 NI YR AE B ORI
FERHENCOWT, TV BT —iar T, fEfllRigz L7z, My 7id DA RARNAL, 2)
JEATET VMK B AR LR, BB T T VMY KB AR, )= AR AR, JR, MEHEAKLERK
R, 5B KBS, 6)ftaT AT A

4th Ameli-Eaur workshop, 2012 423 4 22 H : B 557 Vv —7 (L WAL, MK, BEERIH,
HIRBERG, fE A7 2) 00, 2012 FEEEDOWFZEEHBEIZ DWW TRED DY, FamaiTo72. £, 2011
AR KA B W THER L T2 2 40 DALHEE K AT DAFFERIC DN COHE
-7

5th Ameli-Eaur workshop, 20154E2 H 19 H : &322/ L — 7 (R ARA L, MEBEK, BRI,
HIRBERG, fE2 AT 2) 00, &EHRERHY, FamaiTo7.

@-)EXEBELGRE—2: EE RO LB

Ist Ameli-Eaur symposium:2010 4£ 9 H 21—23 HIZ/NU® Espaces Vocation Haussmann
Saint-Lazare TR, AN LRI LT 2iE @ Dr.Girard @ Welcome Address 2>3585FY, 7% F7
7Y B A K &R E Ms.Sondo, JICA 77V AHBFTRMAI, JST RYFEBEFTE)IKD
Opening Address D%, 2 HIZH7-0 8 By iar 23 thOWFIERF N ThOIT-. ZMFITT L *F
77V, BROMT 4 TR, TTUR, ARRLT, HIEOFREGE 36 40070, ZhERD
WFFEH OB IEWNOH Y =T — L a B L R B R M Thi-.

2" Ameli-Eaur symposium : AL 1%, SR ICBWTEES VAR T A (2nd Ameli-Eaur
International symposium on sustainable water and sanitation system, 2011 4% 10 A 28 B (#L1%), 2011
11 H 2 BARRUT, NURD)) BB, FLIRO UV ART T MIE T NV FF7 7 3K F]
24 KE Minister Laurent SEDOGO (2% (2720 2. B CTlAIEE K2 KB TR 7 5
HPid @ Welcome Address 735380, 7 V%7 7 VEBUREZE KRS Minister Laurent SEDOGO,
JST 43 £%, JICA ZEEEC D Opening Address D%, 6 Evial 21 fEOBFIERE M TN, A
VIRTT MFALHFE R FET AT ATV T AT 4 — 7 DT EO—BRELTHBES N, Z<DIbiEE K
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oA, RSB, ZINEOEEIZETHY, TAFT 77, BARDM SFRH L,
XTI, TIA, =T, BRTTIUH, T TTF~T, FamUT O S EOEE 123 4035
IMUTZ. RURTOYURPT AL, ZNE T RAMY N L O L [FF eI A2 b Rk L F2 L TX
Te AV RR T RPFEINGE (LIPD EOIAEIZLY, AR, AR T, 77V OWFEF L8 D
M HEAS A B L CRIfESZ. SV RY T ATIE, 390 keynote DdhE, 3t al 18 EDOHFSE
FRMTONT-.

BEELHR—3: % 6 AHFKI+—3LTIDDEEZEEM

P ARAR IO FER: A7y =7 EfET 2012 45 3 A 23 HIZ Sustainable sanitation for rural and
urbain areas in sahelian countries SFET A VR TAEZBIMELTZ. KAXUNTIL, 70y OFE
NDdé, 7a= 7 ARG ITNZ, Dr.lsabel Martin Garcia from CENTA (Spain), Prof. Bellefleur
from ENGEES (France)b 12 C, perspectives after 2015 (end of MDG)? &%/ SR ILF 4 AT
avwEFERL, M TR TOI. 7k, ZINE 1T 40 4 Th-o7-.

JBoR T NR T T 7 VBN O ER T — AR O IRANA L DO FEY KR 725N T ay =
IR DRAS — %R LT, %77, 2iE DRERT —ATIE 2iE OKICEDAMIEDOE T 4 A s
=, ZDOHIZ Prof.Maiga D7 a7 MNEIT, FHHEIZ DT IR AR LIFSEREIT, Ynoussa (245
MEHEAALERAIFZE4FR T, Mariam (28D PR « R AR« MEHE K LB K O 2265 R ZERR A M T =

JICA DA IA~DS)N: JICA HIERERBE R T D KA /7 B2 31T D JICA OEFA A [1IZE 0
T, fARN Ty =7 MZBTBFIELTTVY, Mariam EHEEL EHIZ S RILT A Ay a2 B0,
(B-DEELFE—4:TICAD V IZBLWTHARARURERTRERM

2013 &4 6 AR CRfES7- TICAD V TIEVARA Xk (Integrated Water Resources
Management), JB/RZEf. 7 /X T 77V KEKREDTARARXUNTHE. 15 L OB NEGT-.
(3-5)X B R —5: Africa Water [IZEULVT, 3DDEEIEEE.

2014 4 6 A 12 H~14 HIZ Ouagadougou TBAESILT-, AfricaWater |23V VT, 7B =7 DAL
REHRTHEEBIZ, Ameli-Eaur &y aa24ef, B L. £, PARAXUR, MUEDRR
21T o7-.

(B-0)FELMRE —6:E/KIHETE AGRO2014IZT SATREPS vy al a it E - BE

2014 45 11 H 24 —26 BIZ@E A RIS IWA (EFK I E) D AGRO2014 (2B W Ty
2 EAREGE R LT, RPERITT 20 ROERRREIToT. Fio, RAMRFREL THIERAFE D IR
—Jvay T BT
G-NEBLGHRE—7:TLXFI77VERERRELIZD—V a3y TRk

2011 4F 12 HICEFEEREZITISODFIZEBWT, 70V =/ D& 2 EEDLH72ZEa4TH0E A
I 5728 D information workshop Z& &t 3 [HIBAMEL7=. 77, 2012 F 4 B MEHE K ALER fita 5% & AKF, 5
H, 10 Ha RARMALVE ARFIZ training workshop Z& & 6 [IBAEL7-. BAf&EIRFTIE Ziniare
Kolgonguesse #f (7 /L&), Ziniare Barkoundouba #f ((£3#&), Ouagadougou Kamboinse ¥} (&3
e

AT HA=arV—rvay7NEE, (1) BEEFH  Mariam Sou (BL#EE~D R Seydou
Dicko), QBNZL AR DA K ILE 7 vy = 7 N BIF B (M-4.29 /), AT ANZEZ DR O
WA . 7 = A—42— (X-4.9.1 28), RAX 2L 70V MNH B LU H AR TO RV A
BT = A—5—, I ARARA L E T g A= (EFR Seydou Dicko) (¥-4.9.2 Z ), R
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X-4.9. 2 F(L DA

2012 4F 4 H 5-6-10 A GfEHEAKIZOWT), 5 A 8~10 B (MM LAZ DWW (250 O FH 5 112 B
THV—I a7 EBELZ. 10 A 24 BIZIZEENT A2 A7 DM UIZOWW TR —=0 7T — 7 Vg
7 DR LTZ.

F7-, 2013 5 12 H 23 BT A ay  NFRERIT T —Ivay T &g, U—2 ay 7 T, v
7RG IS Ay NEEEHE, HRAP LRBREIGORELEM L. a2 RAN, JROJEE
hEEZBIZLTHOW, fEANTHERRSRER OB E T, ik BT —7 12000, BAE
FIDA) R, T AV, EUT-Z L%, 2T 4 Ay arLThbolz.

—4.9.3 D=3y DHF

20154 2 A 17 H, 18 HIZaRARNAL, MEEKMEREE R, BT 778y ORI « HERFE LI
BT AERMT KT —r ay 7 2B LIZ. £7-, 2O ETIhbOlizx DMk A H o & B4
FHALTHH-T-. IURARNAL, BEIIv IRy MIOWTII A 1y NFRE6EF4 B DSk 15
Zlbirote. HMEHEAALBREEE (O TIE 6 R ARF AR 32 L 7o 7o, Ak L7212
O TR OEY THD:

(D) AR eDBE: BEICEF RS, MEITHTZDICHEKDOMSRNE S THD
) TNOBENT—anii< ((EH1045) IZHDHTD, KPRE
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28188 Barkoudoubadt{Zimare)

g ¥
|

H—4. 9. 4 20154 2 ABMEDT—0SavT DT

B-8)FELMRE—8: AFDBARITI—H a3y TRl

R L, MEPEKQLEREE B 48 O B B SOMERFE FR O 72D 121X, #ulsk (7)) 1B DR A S A D %Rt
WBLLI0 7, ZZT, MU D EEF T MITEEL TN, SRR DM #EL 29,
130, BURARE S TN TZIR A S AR LG - HERF R PRI B 3727 — /2 ay 7% 2015 4R 2
A 16 H, 21 HD 2 [AISEfELT-.

ZDRFOFE %X —4. 9. 51T

ot

®—4.9.5 201542 A Iﬁ&d)ﬂ—ﬁbﬂ%ﬁkﬁﬁ@—b’zavﬂd)ﬁ?

B-9FELRE—9: TIXTHFALLULICERIAV Y ILAV M EBRAEHICEAHIEERE
~DIFHRE

TNFX T T 7V B R EKFE OK AR Y R CMRL, BEKFIENOHENE LN
MO LM ~, KT a Y= TR LT BT T V- BT L O k& T 5720
DU—ray7 % 2015 4 2 H 20 BIZBIfELT-.

T—vay 7 O F-L—4. 9. 61TRT.
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G-10EELZHR —10: BERAREFICEHLBERE~DIFRIRH;
WDIIIMERELS, 7o =T —arOEZ T, v/ DB FRELZHALE.
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assessment associated with post-treatment of compost from the composting toilet, 9th ITWA

International Symposium on Waste Management Problems in Agro-Industries, November
24th-26th , Kochi, Japan

(12) * S.K. Sossou, M. Souw/Dakooure, N. Hijikata, B. Kamdem Djmou, A.H. Maiga, N. Funamizu:
Maturity and hygienic quality of composts produced with various bulking agents in composting
toilet for agriculture reuse, 9th IWA International Symposium on Waste Management Problems
in Agro—Industries, November 24th-26th , Kochi, Japan
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Japan

(17)A. Michinaka, H. Shigemura, R. Kawasumi, H. Yamashita, E. Takashima: Potential of treated

-123 -



[SATREPS #& T

wastewater reuse for agriculture irrigation in Ouagadougou, Burkina Faso, 9th IWA International
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Principal of toilet

The composting process produces compost from human feces in aerobic condition. The composting
reaction is result of the biological activities of microorganisms, so the most important points are to
supply oxygen to the microorganisms, to keep suitable moisture around them, and to spread organic
matter — feces — on the microorganisms. To achieve these requirements, particles like sawdust or millet
husk etc. are used for composting matrix, because they have large surface area for growing of
microorganisms, capacity to keep water in their micro pore, and anti-agglomeration property. The
mixing process homogenizes the microorganisms on the matrix, organic matter and water in the feces. It
also changes the air in the void space of the particle layer to supply oxygen and to remove emission
gases, carbon dioxide and water vapor. Ventilation system supplies fresh air and removes emission
gazes on the particle layer. If people put much water, such as urine and body cleaning water, the
composting reaction will change to anaerobic reaction which makes bad odor owing to accumulation of
water to make anaerobic condition in the composting matrix layer. To avoid this problem, there are 2
solutions; to install heating device to increase water elimination rate from the matrix layer and to
separate the water to decrease water load to the composting reactor. In rural area in Burkina Faso, there
is less electricity and the cost is huge for the people. So, the separation system with a urine diversion
toilet bowl and a basin for body cleaning water is feasible for the people.

The toilet has reactor under the toilet bowl, because using gravity force is easy and definite to transport
feces into the reactor. To mixing the composting matrix, there are several types or mixer; mixing screw,
rotating box mixer, fluidized bed etc. In this system, the rotating box type is adopted owing to the most
low cost type. To rotating the box, 4 transmission mechanisms, such as bar, lever mechanism, link
mechanism and chain transmission, are been trying in Ameli-eaur project.

The toilet system can be divided into 2 parts; front and behind of the toilet bowl. In the front
part which we call “interface side”, people can see, touch and feel, so that this part strongly affects
evaluation of the toilet. This part should be easy to keep clean, bright. On the other hand, the behind part
which we call “reactor side” is required to be simple and cheap. Therefore, white color is prevailing in
the interface side to make cleanliness and black color is in the reactor side to hide the mechanisms from
the people. The material of the building of the toilet is still under discussing. This is the most expensive
and affects impression of people. Cheaper materials are good from the point of view of the cost, but
evaluation should be low. The interface should be well decorated to make good appearance and to
protect its structure.

OVERVIEW OF TECHNOLOGIES

REACTOR

Figure 1)a)i) shows the typical shape of the reactor. It has a hole to put feces, a cover to close
the hole, a rotation shaft, a connection to mixing mechanism and another opening to withdraw the
compost in the reactor. The hole is closed by the cover when it low part of the reactor during rotation.
The cover is connected by the flexible material like gum sheet. We used hinge but it was easy not to
work, because stack of the organic matter and small powders in the mechanism. Cylinder shape is best
shape for positioning since the distance of the reactor wall doesn’t change during the rotation — it
prevents missing of feces from the hole, but it requires high accuracy of the manufacturing. So
hexagonal prism or octagonal prism are better solution, since the distance between its circumscribed
circle of the cross section and the hole is smaller than quadrangular prism (see Annex 1).
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i

Figure i) Composting ractr

MIXING DEVICE

BAR

This mechanism is the simplest mixing device as shown in Figure (1). It has a bar and 2
ratchets. The bar is connected to the shaft of the reactor through the ratchet. The ratchets allow moving
of the reactor to one side. When people push the bar, the reactor rotates. In reverse, people pull the bar,
only the bar returns to original position owing to the ratchets. The weakness of the system is that it
requires long movement or many times movement of the bar to the people. For example, people need to
move 1m for one forth rotation with 1.3m of the bar (See Annex 2). The second weak point is the noise
of the rotation. The ratchets make big noise and the shock of the rotation reverberates.

Figure (1) Bar mixing device

-149 -



[SATREPS #& T

LEVER MECHANISM

Lever mechanism gives solution of the weak point of the bar type (Figure (2)). It has same
parts of the bar type and link mechanism with iron plates to increase the rotation degree for one
movement between the bar and the ratchet (See Annex 3). The weak point of the mechanism is that the

load to the iron plates and fulcrums of the links is too huge because of the leverage. This mechanism
doesn’t solve the problem of the noise.

Figure (2) Lever mechanism

PARALLEL LINK MECHANISM

Parallel link mechanism provides silence rotation, one time movement and solidity. It has
parallel link of the iron plates and connection to the shaft of the reactor (Figure (3), See Annex 4).
People just rotate the handle and the reactor synchronizes with the rotation of the handle. It requires
very high accuracy for its manufacture. The operation test is undergoing.

=

Figure (3) Parallel ﬁnk mechanism

CHAIN TRANSMISSION

Chain transmission also provides silence rotation and one time movement. It has two pinions,
chain and connection to the shaft (Figure (4)). People need to rotate the handle one time after defecation.

The difficulties of this are deterioration of the chain and adjustment of the synchronization between
handle and reactor.
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Figure (4) Chain transmission mechanism

CONNECTION OF REACTOR TO MIXING MECHANISM

There are two models of the connection. The key sweated on the shaft to connect ratchet and
other has connection plate (Figure ii)).

£
Figure ii) Connection mechanisms
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PLATFORM

When we choose squatting type toilet, the reactor should be under ground level. The platform
combines 2 functions; cover of the reactor side and support of the toilet bowl. It should support weight
of the people to get on the platform and be light for easy to open the access to the reactor. It is made of
plywood and iron tube support (Figure iii)).

Figure iii) Platform and its support

URINE AND WATER COLLECTION

To separate the urine and body cleaning water, the urine diverting toilet bowl and basin for collection of
the water are installed on the platform (Figure iv)). The urine is collected by a tank put outside of the
house through the tube (Figure v)). The water is also discharged to outside.

Figure v) Outlet and tank for urine collection
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VENTILATION

The ventilation system is installed to make air flow from interface side to reactor side. The odor of the
excreta and ammonia doesn’t come to the interface side from the reactor by the flow and a few flies
come into the toilet. The system adopts natural ventilation with PVC pipe (Figure vi), see Annex 6).

Figure vi) Outlet of ventilation tube
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MAINTENANCE

POSSIBLE FAILURE

BAR TYPE

The ratchets are easy to broken. Check the switch of the direction. If it isn’t good, change the
ratchet.
The key sweated on the shaft detaches. We need to re-sweat it.

LEVER MECHANISM TYPE

The plates of the links are warped. Try striating the plate by tapping. If it isn’t well, ask
fabricator to make same plate. Then change it.

The ratchets are easy to broken. Check the switch of the direction. If the ratchet doesn't work
well, change it.

The key, which connects the shaft and the ratchet, is easy to detach, although it is sweated on
the shaft detaches. In case of detach, re-sweat them.

PARALLEL LINK MECHANISM TYPE

The connector, which is sweated to connect the shaft and the rotating mechanism, can detach
from the shaft. In case of detach, re-sweat them.
The link mechanisms are fabricated precisely. If

CHAIN TRANSMISSION TYPE

When tooth jump on the chain and the pinion gear may happens, adjust the length of the chain
by removing a piece.

REACTOR

The cover to withdraw the compost in the reactor opens to stack the rotation. Close the cover.

The flap may stack with the composting matrix or the shaft. Remove the matrix or check
rubber sheet, which connects the flap and the reactor body.

The high moisture content of the composting matrix will erode the wall plate of the reactor
body. If it happens, change the reactor with same shape and size.

TUBES FOR URINE AND WATER

The tubes for discharging urine and body cleaning water detach. Re-connect them.
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DAILY MAINTENANCE

CLEANING

The toilet booth and toilet bowl should be cleaned frequently with sweeping and wiping.
People can use small amount of water for cleaning. Flies come to feces attached on the toilet bowl.
Don’t spill water on the floor. The water will get into reactor side to result in poor drying rate of the
composting matrix. Sometime, it causes bad odor and bad composting reaction.

CHECKING THE COMPOST IN THE REACTOR

People check the composting matrix in the reactor every month. To see composting reactor,
people can remove the platform plate. It allows seeing inside directly. If the composting matrix is more
than the shaft level (people cannot see the shaft in the reactor.), remove the compost from the reactor. If
the compost is too wet (people can see water film on the surface of the composting matrix particles.),
check the water load into the reactor or reactor side.

TIMING TO WITHDRAW COMPOST

When people need compost to fertilize their farmland, they can withdraw the compost from
the reactor. After withdrawing, the compost need additional treatment (the protocol is to be determined.).
Half of the reactor should be filled by composting matrix.

CONTACTS

Fabrication of toilet system
E.CO. L

M. Compaore Issa

Tel: 70 27 00 24 /76 47 04 04

Construction of toilet building and repairing
Nikiema Vincent
Tel: 78 98 48 53

Toilet bowl

Transformation et Confection en Matiere Poluester et Prestations de Services
M. BANDE Abdou

Tel : 78 84 19 83
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ANNEX 1 DISTANCE BETWEEN RACTOR AND TOILET
BOWL

The circumscription circle of each polygon can be considered for calculation of the distance
between the reactor and the toilet bowl above the reactor (Figure 2)). The nearest level of the toilet bowl
to the reactor is tangent line of the circle. For a quadrangular, the distance is calculated as follows;

The distance CD in figure 2)a) is calculated by CD = OC — OD. Here, each length is obtained as
0D = r cos(45°), OC = r, where, r is radius of the circumscription circle. Then, we get the equation
for quadrangular as:

distance = r — r cos(45°) 1)
We can apply same calculation for other polygons to get following equations.
For hexagonal:

distance = r — r cos(30°) (2)
For octagonal:

distance = r — r cos(22.5°) (3)

7 = \ 77 - _‘\ s - t\\
f \ / ! I{ \

Quadranguiar hexiagonal otagonal

Figure 2) Circumscription circles of the polygons for composting reactor

A
D
r
h
45°
0 B

Figure a) Illustration for calculation of distance on quadrangular
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Grey Water Treatment Facility (rural)

1. Introductions

Fig.1

b

Overview of gréy water treatment facility

- This facility makes waste water from laundry and shower into irrigation water. This facility also can
collect and store human urine as fertilizer. Thus, this facility is one of key components for
Agro-Sanitation, which will provide you irrigation water and liquid fertilizer for agriculture.

- This facility consists of (1) shower room, (2) slanted soil chamber, (3) urinal, and (4) urinary tank.

- Slanted soil chamber can accept laundry and shower waste water and treat them through soil
chamber. Effluent water is suitable for irrigation; it does not contain phytotoxic components, such
as detergents ), and also it has low health risk.

- Shower waste water goes directly to slanted soil chambers, which can change grey water into
irrigation water. Laundry water can be discharged from inlet on the slanted soil system.

- Urinal in shower room is connected to urinary tank at outside of shower room.

-1
(107 m] BLine 1 (Corse + fine)
6 BLine 2 (middle + fine)
5 BLine 3 (non-sieve) -
P -
3 —
2 —
1 S
\
0 T a, —
- Tap water Raw 094m 188m 282m 3.76m

- Fig. 2 Root lengths and soil chamber length (Ushijima et al. 2013)

- Expected benefit:

»  Users can obtain irrigation water at near their house, through a year. It will contribute to users’

income increase.

»  Users can get convenient shower & urinary room

- Expected disadvantage or risk:
»  Users have to bring laundry waste water to slanted soil chamber, but it makes irrigation water.
»  Users have to do additional work for urine management, such as tank replacement, but it

makes fertilizer.

» Inappropriate management may incubate mosquitos.
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2. Construction
2.1. Basic Design

- Basic design is shown in Fig. 2. The size can be modified according to following instructions and
each user’s specific situation.

TOP VIEW

]

i1 I
0

‘ l Uringtion bowl

Fig.2 Basic design of grey water treatment facility

Laundry and kitchen GW
Disposal

Drain from l

Shower room 2nd soil chamber

(0.20 m width
0.10 m depth)

1st s0il chamber
(0.50 m width
0.20 m depth

Storage
tank

Fig.3 Slanted soil chamber
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Fig.4 first soil chamber odiﬁ from baby bath

Shower room: There is no definite regulation of size, but if you cannot keep sufficient space
for shower room except for urinary, good cover for urinary bowl becomes necessary to avoid
urine dilution by shower room.

Basic size of slanted soil chamber is 1 (L) x 0.5 (W) x 0.2 (H) m for 1* chamber, and 2 m (L)
x 0.2 (W) x 0.1 (H) m for 2™ chamber (). This is suitable for 5 persons.

1* chamber must be replaceable, and users have to replace it every 1 month. Therefore users
have to keep more than 2 sets of first chamber. Large baby bath (length of about 80 cm) is
available as 1** chamber, by putting small holes (Fig.4).

Slope of the 1* and 2™ chamber bed has to be set 1/20 strictly. This slope is important; no
larger slope, no smaller slope is acceptable. Even if you increase the capacity of slanted soil
chamber, slope must not be changed.

Storage tank for treated grey water must have 50 -100 L, which corresponds grey water
amount of 1 or 2 days.

Urinary bowl: ceramic bowl is the best to keep clean and to avoid smell, but if it is difficult to
buy urinary bowl, you can make bowl-like shape by concrete (Fig.5). In any case, urinary
bowl should be set on little bit higher level (10 - 50 mm, see [Fig.5)), in order to avoid
collecting shower waste water and rain water, those causes urine dilution.

Urinary tank: You can use commonly used 20 L plastic tank for this . If 5 persons used
this facility, you have to replace the urine tank every 4 or 5 days. Urine should be transferred
into another urine tank, which has 50 -100 L capacity and cock (.

Urine has little health risk, therefore urine should be packed in transparent bottles and be
served for solar disinfection.

Fig.5 Urinary bowl shaped by ceramic, with little gap from floor level.
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Fig.6 Plastic tank for urine storage

HEEH R - 3
Fig.7 Another urine tank, urine transfer, and solar disinfection.

AT

2.2. Planning
- Determining specification
»  Capacity assessment:
< First of all, please check the number of your family members or amount of water use.
< We recommend constructing one unit for one wife, and put the responsibility of
managing the system to that wife.
»  Determining the size
< Basic design of grey water treatment facility is suitable for SE)ersons (50 L/day).
< If larger number of persons will use one unit, (1) width of 2" chamber, (2) frequency of
cleaning 1* chamber, and (3) storage capacity has to be increased according to the
number of persons (e.g. if 10 persons, all of (1) width of 2" chamber, (2) frequency of
cleaning 1* chamber, and (3) storage capacity has to be double).

2.3. Material

- Floor of shower room: Please use water sealed material, such as concrete or ceramic.

- Wall: concrete brick is better. If you use traditional brick without burning, please note that
traditional brick will supply the sand into slanted soil chamber and it enhances clogging. In this
case, you may be required to clean the 1** chamber more frequently.

- Slanted soil chamber: water sealing material must be used. For the first chamber, please prepare the
plastic box (larger sized baby bath is one of suitable material). The second chamber can be built by
concrete brick and concrete.

- Soil: Sieved sand (1-10 mm). For the basic design, about 100 L of soil is required.

- Urinary: ceramic is the best but concrete is possible.

- Urinary tank: plastic tank. 20 L jerry can is recommended.

2.4. Construction
- Slanted soil chamber
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»  Slope of slanted soil chamber is quite important. First, you have to get exact horizontal line by
a sprit level tool (even if it is primitive one, it is no problem), and set the slope from this
horizontal line.
- Treated waste water storage tank
» In case you don’t need irrigation water, such as in rainy season, storage tank should have
overflow. Therefore putting overflow connected to vegetable garden is recommended.
- Shower room floor
»  To collect shower waste water sufficiently and to keep clean the shower room, slight slope to
drain is necessary.
- Urinary tank
» Dig a hole to the ground in order to set urinary tank. This hole needs to have concrete wall or
at least ridge on the inlet (Fig.8), otherwise sand will enter into the space between hole wall
and tank, then tank will be buried. If you install concrete sealed hole, it needs drain in the
bottom in order to enable rain water to escape.

Fig.7 Frame of hole for urine tank

3. Daily Use
3.1. Shower
- When user takes shower, user must cover the urinary bowl to avoid discharging of shower waste
water

- Users can use soap for washing body.

3.2. Urination
- Users should not use flushing water. If users want to wash the bowl, they can use minimum amount
of water, or temporally disconnect the pipe from urinary tank.
- Defecating on the urinary bowl has to be avoided. Disposing the toilet paper into urinary bowl
should also be avoided.

3.3. Laundry Waste Water
- Discharge them to inlet.

3.4. Irrigation Use
- Take treated water from storage tank and give this to vegetable.
- To avoid incubation of mosquito, please take water every day. If you found mosquito larva, please
remove them or cover the water surface by oil to choke them. Pesticide use should be avoided.

4. Maintenance
- Cleaning the shower room and urinary bowl: frequently as possible.
- Taking irrigation water: every day is better.
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- Replacement of urine tank: before tank will be full. Under basic design, every 4-5 days users have
to do this.

- Replacement of 1* chamber: every 1 month or when clogging was observed. Used soil in 1*
chamber should be left on the ground, then dry well and sieve it if dry season, or wash by rain if
rainy season.
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HEEH—-5
Guide for agricultural reuse of compost, urine and greywater originated from resource
oriented sanitation
Version 08.22
Outlines
1. Reuse of Compost
1.1 Selection of matrix
1.2 fertilizer efficiency of the compost and the amendment amount
1.3 Maturation period and inactivation treatments

2. Reuse of Urine
2-1. applying way and amount
2-2. pathogens disinfection

3. On-site reuse of greywater for domestic garden.
3.1 Available cultivation area (in a case of Burkina Faso)
3.2 Management of domestic detergents

4. Reuse of urban greywater from middle scale collecting system.
5. Management of accumulated salt in soil surface
1. Reuse of Compost

Human feces are one of available nutrient sources for crop and vegetable production. Composting
process with organic bulk agents (so called matrix) in composting toilet promotes to stabilize organic
matter of the feces. The pure feces or dried feces also contains the fertilizer elements, however, readily
degradable organic matter in the feces may inhibit plant growth in cultivation soil, since the readily
degradable organic matter inoculates high population of heterotroph bacteria and the bacteria would
cause high concentration of NH4-N, O2 consumption and CO2 respiration CO2 in soil which result in
plant root damages. The matrix in the toilet enhances the aerobic decomposition of the organic matter
by dispersing the moisture and solid organic matter in the feces, exposing the mix to more oxygen and
providing living space for heterotroph microorganisms. The decomposition leads to increase inert
organic matter such as humic acid substance. The humic acid substances in the compost contribute soil
fertility represented as cation exchangeable capacity and soil buffering action after the amendment. The
composting process also contributes inactivation of enteric pathogens from the feces. However, the
compost recovered from dry toilet still has a potential to include pathogens derived from infected
persons, which raises the possibility for users and famers to become infected. Therefore, adequate
maturation and safety treatment handling is necessary to reuse the compost for agricultural fields.
Following manual sections described about (1.1) selection of matrix, (1.2) fertilizer efficiency of the
compost and the amendment amount and (1.3) maturation period and inactivation treatments.

1.1 Selection of matrix

® Small particles of agricultural by-products such as sawdust, rice husks, millet husks, corn stalks
(1-2 cm cut), rice and wheat straws (1-2 cm cut), cotton fibers, coffee husks, peanut shells and
bagasse are available for matrix of the toilet.

® Supplemental blend of biochar particles in the matrix is optionally recommended for deodorization,
nitrogen recovery and stimulation of plant growth, if it is available in locally.

1.2 fertilizer efficiency of the compost and the amendment amount

® Compost produced by the toilet can be recognized as good soil conditioner which modified soil
fertility and water retention.

® The fertilizer efficiency of the compost is 12% of total nitrogen and 55-75% of total phosphorus.
Thus, it would be recognized as good phosphorus supplying source.

® Recommendation for single amendment is 2 kg/m’, but that for supplemental use with nitrogen
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fertilizers (e.g. ammonium sulfate or urea fertilizer) is O.5-1kg/m2.

1.3 Maturation period and inactivation treatments

® [f Ca-lime is available in locally, it is highly recommended that 700 g of the lime is add in one
composting toilet, mixed well in the compost and keep 10 hours before removing the compost from
the toilet reactor.

® If ash is available in locally, it is also recommended that XX-YY kg of the ash is add in one

composting toilet and mixed well with the compost before removing the compost from the toilet

reactor.

Compost produced by the toilet has not phytotoxic factor after 10 days maturation.

Humication of the compost is still progressed after 15 days maturation.

At least, 2-3 month maturation in closed place is recommended in terms of inactivation for

helminthes eggs and Enteromoeba, when the compost was not treated with alkaline agents or

heating by solar or another energy sources.

®  [fsolar collecting heating system for compost maturation is available in locally, it could shorten the
maturation period in terms of pathogens inactivation.

2. Reuse of urine

Source-separated human urine is generally known as good liquid fertilizer, in particular good nitrogen
supplying source for crop and vegetable growth. The source-separation from human feces let the urine
safety without enteric pathogens contamination. However, the reusable source contains high Na+ and
Cl-content which may adversely affect the plant growth. In some cases, enteric pathogens from the feces
may be accidentally contaminated. The reuse handling would need to be care about (2-1) applying way
and amount, and (2-2) securing the pathogens inactivation as an option.

2 1. applylng way and amount
The urine can be recogmzed as good nitrogen supplying source

. The applying amount is highly recommended to be adjusted with a consideration of crop nitrogen
requirement. For instance, 1-2 L/ m” of urine application is recommended for nitrogen sensitive
crops such as beans, 8-10 L/m® of urine application is recommended for normal crops and
vegetables.

® Frequent application is recommended for the fertilizer efficiency. For instance, 3 L/ m® x 3 times
application for one cultivation of normal crops and vegetables.

® The urine application should be start from 2 weeks after the germination to avoid young root
damage, since the young root is sensitive for high salt contained liquid.

® [t is better to apply the urine just before daily irrigation, avoiding direct contact with plant stems
and roots.

® Combination applying with phosphorus supplying source such as compost or ash is recommended
for stable and high yields.

2-2. pathogens disinfection

® X - Y month storage in urine tank is recommended to inactivate pathogens. Urea in pure urine is
hydrolyzed to ammonium accompanied with pH increase.

® Solar disinfection treatment for 1-2 weeks is optionally recommended.

3. On-site reuse of greywater for domestic garden.

Source separated greywater is available for irrigation source. The separation reduces organic matter load
and pathogenic contamination. Since the irrigation sources also contaminated enteric pathogens and skin
pathogens at low concentration, raw domestic greywater without any treatments is not recommended. In
a case of the on-site domestic reuse, however, the probability of the enteric pathogens are lower than
neighborhood greywater collection system. Most of restriction guideline such as in USA and Australia
has not mention the criteria of pathogens indicators for the domestic reuse. On the other hand, the
greywater possibly contaminates domestic chemicals such as detergents. The detergents may adversely
affect plant growth, available soil microorganisms and agricultural ecosystems. In a case of Burkina
Faso, furthermore, the available water amount strictly limits agricultural activity and the greywater
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amount decides the available cultivation area. Therefore, recommendation of (3.1) available cultivation
area, (3.2) detergents management was noted as following sections.

3.1 Available cultivation area (in a case of Burkina Faso)

In a rainy season, there is no limitation for cultivation area. But the greywater application would help as
supplemental irrigation for germination and a break in the rain.

In a dry season, 2.3-4.4 m” per one daily user in Ouagadougou area and 2.9-6.9 m” per one daily user in
Bobo Dioulasso area are available for cultivation are by complete greywater irrigation. These areas are
corresponded to 14-26 m” per one shower room unit in Ouagadougou area and 17-41 m” per one shower
room unit in Bobo Dioulasso area.

If there is another available water resources such as deep well the area can be expanded.

3.2 Management of domestic detergents

®  Anionic surfactant in laundry detergents, which is possibly contained in domestic greywater may
affect agricultural ecosystems.

® No-effective concentration of the surfactant is 10 mg/L in greywater as a direct adverse effect on
young plant roots.

® In soil system cultivation, the surfactant of 135 mg/L would not affect the plant growth.

® In soil system cultivation, less than 60 mg/L surfactant would not affect an activity of nitrogen
fixation by symbiotic rhizobium with beans.

® In soil system cultivation, the surfactant of 28 mg/L would not affect soil microorganisms such as
nitrification bacteria.

® greywater contained the laundry detergents potentially increases soil pH in long-term. Therefore,
compost amendment or gypsum application would be recommended to increase soil buffer action
and the neutralization.

4. Reuse of urban greywater from middle scale collecting system.

Compared to the on-site domestic greywater reuse, the reuse of urban greywater from collecting system

possibly has higher hygienic risks. Represented as an urban agriculture, furthermore, it is speculated that

raw eating fresh vegetables such as lettuce, cabbage and cucumber possibly cultivated in the urban.

Therefore, it would be recommended to follow the reuse guideline by WHO which has stated a criterion

of Escherichia coli of less than 10° in 100 mL in the treated greywater as an indicator of enteric

pathogens contamination. To reduce the pathogenic contamination in the vegetable products, integrated

irrigation systems such as drip irrigation systems or subsurface irrigation systems might be hopefully

connected to the greywater treatment facilities. In this point, parameters for clogging in greywater

would be also vital. Since land use is limited in the urban, an intensive agriculture such as frequent

cultivation and high input of chemical materials is also expectable in the urban greywater reuse. in this

words, nutrient and mineral salts may accumulated in the soil. As a summary of the section, therefore,

important parameters for urban greywater reuse is noted as follows:

® [t would be highly recommended to follow the criterion of hygienic parameters stated by WHO
and/or other guidelines.

® Drip irrigation or subsurface irrigation is also one of option to reduce hygienic risks.

® (Clogging parameters in greywater such as suspended solids, BOD, phosphorus concentration
would be vital when the irrigation system is involved.

® Accumulation of undesirable minerals in soil may be also needed to be care.

5. Management of accumulated salt in soil surface
Both source-separated urine and greywater contain salts represented as EC, Na and sodium adsorption
ratio (SAR). In semi-arid and arid area, particularly, plants demand much irrigation and the salts are
easily accumulated in soil surface due to high evaporation in the area. In Burkina Faso climate, the
monitoring and management are also recommended.

® |t would be highly recommended to involve a lie fallow or cleaning crop such as sorghum

cultivation in rainy season once per year.
® |t is speculated that the rainy season lie fallow and the rainy season sorghum cultivation are enough
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to remove accumulated Na amount in three times continuous dry season cultivations.
® [f the soil EC and SAR is more than 8 mS/cm and 6 after rainy season, it would be recommended
to change the cultivation place or rotate the land use.
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Training workshops of the pilots families: utilization of

composting toilet and gray water treatment system

1. Purpose of the Information workshops

After the information workshops, we have planned trainings’ one for all the pilots families. During these
workshops, the pilots’ families have to know the sanitation technologies of the Project, its utilization
and the behaviors to avoid when using them. The workshops will be held as follow:

2. Organization of the training workshops

21 Number of workshops to organize

Three (03) villages were selected in the area of Ziniare and Ouagadougou, to be pilots’ one. These
localities are:
- Barkoundouba

- Kamboinse
- Kolondiessé

It has been decided to organize six (06) workshops for all the pilots’ families. It means that we will do
one workshop per family.
2.2 Duration

Each workshop lasts half a day. For both workshops in each village, the time is divided as follows:
- 8:30 a.m to11:05 p.m: training of the first family
- 3:00 p.m to 5:35 p.m: training of the second family
The workshop will be held in two (02) parts:
- Presentation of the sanitation infrastructures, its use and functioning
- Feedback of the participants
2.3 Materials/Tools

The main tools for the training workshops are
- Drawings
- Installing material (composting toilet, shower room with urinate bowl and the grey water
treatment system) in concrete
In a participative approach, these materials should help the families to know the technology, its use and
the behaviors to adopt or to avoid when they use it.
24 Animators

Two animators (a man and a woman) will conduct these activities per village. Both animators will speak
in Fulfulde or Moore depending on the language spoken by the pilots’ families.

We will organize pre-training in 21E for the animators. This pre-training will be lead by the Researchers
of the Project.

Here is the agenda of the pre-training:

This activity will be held few days before the first workshop. It’s intended to provide suitable
information to animators about Ameli-Eaur infrastructures in view of the preparation for the Workshops.
After the pre-training, the animators will check a presentation.

| Schedule | Activity | Responsible | Cost
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8:00 to 8:30 Presentation of the Sanitation
technologies:
- Composting toilet Per diem/Animator -
- Shower Room Mariam SOU, 40 000f
_ Urinate bowl David MOYENGA
- Grey water system Ryusei ITO - &
Ynoussa MAIGA Per-diem/Trainer : OF
Coffee for the break:
83010 10:30 | Utilization of the sanitation 18 000f
infrastructures
10:30 to 10:40 Pause Total : 58 000F
10:40 to 11:00 Behavior to avoid
11:00 to 11:20 Use of the drawings and the | Seydou DICKO
agenda of the workshop
2.5 Pre-communication for the workshop

For the activities, we have met the pilots’ families during the survey about the design of the
technologies and during its construction (before the training). It’s important to involve them in the
planning of the workshops and to know the precise place/venue for the activity. Each family has to
choose the period (Morning or Afternoon) of the training.

3. Workshop content
3.1 Activities

Schedules/Village Activity Costs
Morning- (1* | Afternoon-(2™
family) family)
8:30 to 8:40 3:00 to 3:10 Opening session Drawn pictures:
8:40 to 9:10 3:10 to 3:40 Presentation of the technology 200,000f
- Utilization of the technology
- Functioning of the technology (T.he pi.ctures
- Behaviors to avoid will be print by
JICA)
9:10to 10:10 | 3:40 to 4:40 Fed back of the participants Animators :
- . 10,000f/day/
10:10 to10:15 4:40 to 4:45 Closing session Animator=
10:35 to11:05 5:15to 5:35 Debriefing with the animators- in 2IE 60,000f
Total :
260 000f

3.2 Agenda content

Opening session
The Responsible of Améli-EAUR thanks the pilot families for their availability. After that, the animator
will present this new step of the pilot test of the project: installation of the infrastructure in the pilot
villages. The project starts each practical stage in the rural and periurban area.
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Presentation of the technology
In this part, the animators present the sanitation technologies of the Project. The pilot families will see
the technologies in concrete. They have also to know how to use each infrastructure. We should have to
explain the functioning of the infrastructure, specially the principle of “don’t mix”.
All the behaviors to avoid will be listed for the pilot families according to the functioning of
Améli-EAUR’s sanitation infrastructures.
Feedback of the participants
In this section, the animators discuss with the participants about all the presentation. The pilot families
have to ask all questions related to the technology.
After that, it’s interesting to have the answer of the participants about all the questions. These answers
will be completed by the animators or the members of the Project.
Before the next part, two members (1 man+1woman) of the pilot family will replace the animators to
explain the use of the technologies and the behavior to avoid for its well functioning.
Closing session
In this section, the animators will thank all the participants and give them the next step: installation of
all the infrastructures in the three (03) pilots’ villages
Debriefing
At this level, we must evaluate the activity, its strengths and limitations. In order to improve the next
workshop, a debriefing can see the limits and correct them while leveraging the strengths. This activity
met the animators and members of the Project to analyze the present animation, and limitations of each
workshop to correct them in the future
Estimated costs of the three workshops

8,000f + 260, 000 f = 268,000 CFA franc
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HEEH—7

Manual
for Drinking Water Supply System
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Filtration flow overview

Raw watar

System configuration
1 Raw water tank (>10L) 1 set
Raw water hose (=3m) 1 set

Membrane housing (Includes ceramic 1 set
membrane and valves)

4  Filtrate hose (1-2 m) 1 set
5 Drain hose (-2 m) 1 set
6 Support stand 1 set
7 Manual pump for backwashing with 1 set

pressure gauge
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Membrane housing

5. Drain hose
Filtration valve (V2)
Drain valve {V3)

3. Membrane housing Pl — ot iy e

Raw water
valve (Vi)

2. Raw water hose

6. Support stand

Valve control

« Knob - Flow direction: Orthogonal -> Closed
+ Knob - Flow direction: Parallel -> Open

.
o

Flow direction
Flow direction

e
-
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Set up for filtration

B ey TR

ak e -

S 1. Raw "ﬁl 1.
o water Tank

10.

Assemble “Support stand(6)", and
set up “Membrane housing(3)" on
it.

Connect “Raw water hose(2)",
“Filtrate hose(4)" and “Drain
hose(5)" with “Membrane
housing(3)",

(for Filtration)

Fill raw water in “Raw water
tank(1)", and connect with “Raw
water hose(2)"

Put “Raw water tank” on a higher
position (ex. On tree, or on roof)
with about 3 m height.

Open “Raw water valve (V1)",

Open “Drain valve (V3)" for air
releasing.

Close V3 after raw water comes
out from drain hose.

Open “Filtrate valve (V2)" and
start filtration.

Collect filtrate in clean container or

bucket.

Close V1 and V2, when you stop
filtration.
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Backwash procedure

1. Make sure that water remain In
“Membrane housmg{B " and all
valves (V1, V2, and V3) are closed.

2. Connect “Manual pump(7)" with
“Filtration hose(4)".

3. Pressurize "Filtrate hose(4)" by
pumping ué: until pressure become
around 150 kPa.

Manual pump(7) 4, Prepare a container or a bucket at
the end of "Drain hose(5)"” for
collecting wastewater,

5. Open V2 and V3, and conduct
backwashing.

b. After backwashl"ng, dispose
wastewater, and disconnect “Manual
pump(7)".

Appendix: Ceramic Membrane Filtration

Monalith structure
Membrane filtration cail

{aﬂ-l-”/

Separation layer
Nominal pore size @ 0.1 pm
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Filtration mechapism,
" v

L ;
L J

Raw water is fedginto the channels of
ceramic ffem E‘E? feed purﬁ.
Whole wailr is recosisred as fillhate.

{ﬂﬁﬂﬂhe'ﬂ.ﬂtrﬁ'ﬁ. >

Backwashing gepcesiiexfoliation)

Filtrate H”””‘”"

S3B1))H

Cake layal, formed on the menibrane, is
exfoliated from the surface by high
pressure backwashing.

Backwashing process (discharge) + + * + *

Raw water

Dead-end filtration
(Duration 2-6 hr)

Cake, exfoliated from the surface of
membrang, is discharged completely by
air flushing.
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Backwashing mechanism

Filtration process

Raw water is fed into the channels of
ceramic membrane by feed pump.
Whaole water is recovered as filtrate.
(Dead-end filtration)

Backwashing process (exfoliation)

Cake layer, formed on the membrane, js
exfoliated from the surface by high
pressure backwashing.

iajem Fupysemspeg

222122
YYIT I

Backwashing water

Backwashing process (discharge) _*- * *_* -*_

Wastewater

Cake, exfoliated from the surface of

membrane, is discharged completely by ~ Applied pressure © max. 500kPa
air flushing. {Duration 2-20 sac)

Backwashing mechanism

Filtration process

Compressed air

Raw water is fed into the channels of 4.5 5
ceramic membrane by feed pump. 4 "S- b
Whole water is recovered as filtrate, (o o e ey
{Dead-end filtration) . S &
— Eu
; T z P € =
Backwashing process {exfoliation) ® < =
= -
Cake layer, formed on the membrane, is g > < 2
exfoliated from the surface by high = @ =
pressure backwashing. 3 > < B

e TR X 2

Cake, exfaliated from the surface of Wastewater
membrane, is discharged completely by Applied pressure : max. 200kPa
air flushing. {Duration 2-3 sec)
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WHEEH—-8

Manual for grey water treatment facility
(with urinal)

Ver. 2014. Aug.

Complexaf;

= Urinary bowl & tank
-Shower room

- Grey water treatment system

~lrrigation Water
- Fertilizer
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Overview (2)

Grey water treatment Urinary tank
Facility
{Slanted soil chamber)

Shower room

Urinary bowl

Traatment

Irrigation water tank

Overview (3)

BLlife L | Corw + hine )
&7 WLl T [mddie < finae)
BLine 3 [non-shave}

3 Fotoxicitylevel B 2N
Growth inhikition l

4 :
o+ I = ' h

Top wilter  Raw 094m 1BEm ZHE2Zm 3I76m

-

Germination test by vegetable seeds,

» Phytotoxic components
will be removed by slanted
soil system with sufficient
soil capacity.
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Planning

Planning (1)

e

e T

-

¢ ~ Basic model is designed for

S persons
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Planning (2)

~ Ifyou have big family...

s s gy

- -

- L.
Y

----------
-
=
-
~

Waitai 2 T

Y Childran: ™,

T@@@@ 1 ety

———

One facility for one wifeis recnmmended

Design of grey water treatment facility
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Basic design

TR R
Utnit]rmy]

Lnit m] . Unit[rm]

Drairto
slanted soil chamber
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Slanted soil chamber Laundsy and ktchen G
. —l'— Shower GW
[.;.D ?Sﬁ%ﬁl | Ll .:u.anmr.n"wmm
T - 020 i depth )
&mge_ .
tank

B 1" chamber

Skpe of chamber bed 1720

]
Jem _Idr:‘hinbw

I'm

Tl
2 chasnhor _| - L6 oy

—

27! chamber
Im

Measure g 23t Rornzd nla e
by spett leval

1-4 mm sieved sand

Irrigation water tank

~ Not for drinking water, but sufficient quality for irrigation
~ To avoid mosquito larva, take water every day
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Urinary bowl

—

rine only

v
ate
to drain e R ey

» Don't dilute urine.

[SATREPS #% 1 # it 5

~ Avoid shower waste water and rain water to enter urine

bowl as possible.
Urine tank

_ ﬂs]t._c'fig t_;_h&té for tank
< Sandburesa hole

~ Plastic jerry can (~20L)
~ Transfer to transparent bottles

for solar disinfection
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Daily use and maintenance

Daily use
* O PO e

Urinate only|

Soap = no problem|

Laundry detergent - no problem!
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Maintenance (1)

» Cleaning the shower room and urinary bowl: frequently please.
» Taking irrigation water: every day is better.

Maintenance (1)

o 7

» Replacement of urine tank: before tank will be full.
Under basic design, every 4-5 days you have to do this.
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» Replacement of 1st chamber: every 1 month or when you
observed clogging. You had better to have one more 1st
chamber with new soil, and just replace. Used soil in 1st
chamber should be left on the ground, then dry well and sieve
it if dry season, or wash by rain if rainy season.
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1. @AM

Ko == T OUIFENE, AV U OB 36 R EENC T, AKE AN S 72 88T O MEHEK & Lt
UK & L CHIAT 2 5A BT 5. AKERRS O Ml TIIMEEK 03 4 BT mugic
RN, BLEEZE U CIUET D Z LITRETH S.

2. Mgk O

BRI -1 ISR T L DS, HEHEK TP O KRB E R ET D120 A7 U —, [k
ARETRIREY R T D0 Ok, BET T 7 OBk TIHRBEAMG L, A
a2 Z el SE5 &L b, REKRZ RE LSS5 mlseEmAR, BE77 7 L2k
T D EEY A R S, TEREME O BT e EeR A mEEEII R E T D & &b, B
IRE R O FIAE D 72 b — TR O E B W) % SRIMHEH 3~ 5 72 O OB B DAERR S5 . &l
WHAMARIZIZ L — A N T v 7 IROKEE CKEZ B S & CREEZIREAT 2720 OB 3%
5. SREIEEFEIIEHI R LR A KT OB & &bt TLEET 5.

FEE

AD)—=>

x9Y

Lkt REMSE
FE—A Wy ERAK

RRLR

._)l ¥ R
AAKLT  RE

33 3]
B-1  E e O R Rk

3. MRk O

JiEX OREE XL T ORI ET S,

EX[E T AMERN S oG L 325 2 &

MARMEDM B CIE S 72 ETRAKSCH T AR AZBL LT 2@ A3 2 &
JERELIZWHEICE S 70 EIE R I E 2 i = &

MK 2MEAT 2 5A X REFIZFHBK BLL EOKEDHERICHA L2 WLEZ 5 2 L.

4. FrEikeE, FHEKE

4. 1FHHEIKE
MEBEK 2 ISR 3 2 GBI IR O 7KERE FH &, PR EE AR L U CEHBKREEZRET 5.
AERLHF LS D AKIE GHELFRX LIS DS DKDOEE) N HEBITFDOAELEET5.
AL SR DK B B EKE m3/B), R, e & OKENERR O FF K B IXRE R R K
K (m3/R5fE]) &3 %.
ARk = (OKEK B 6 KR+ I FK BB E) X HIEEINERH

H SRR & 1X, A ST KE K e EDHEHEKIE R IZ AT 2 EEG 6,
MEHEAKIEE RN CIRZE, AR ETHADT2HEZEZLGINWZbLDTHL. R aE AT 1.0
E L THED 2O, WM Ll KA LB RS & 72 B 72, FHELEE X IR O ERE % 5 8
LT, FERTRDDZENEE L.
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Ffl R Ak B = (KB 7K IRF AT e R P /K B+ R KR PR e AR KR ) R T R R IR 25
PR AR 2R b A SEIUERZh R L A TH 5.

4. 2 HKE
Eﬁ%mkbf%#m@ﬁim%%wé%émaﬁm %%1 \ZF &7 BT EICHEE
FHRBLENDED HIVTWD N, ST O 5 A HERE X mEVCERENIET D8
BIMZ B TWND.

FOIEFENIEETREAKEEA L LU, ERSCTHEOBFEE D Z25IET 57200 TDS o~
By, B End D08 OMPK CTRIBE L 725 Z L1370, REEFIIIEE Y & L CTHEAEK
HIZERET A2 ENEFE LWKEEATH D.

F-1 HAEKOBEKE

A RO | ABEHE®  |SS® pH®
B /L /100mL_ |mg/L
IR E R <1 <10°
JEHIBR 2 <1 <10°
mEER <1 <104 <50 <7

a: WHO GUIDELINES FOR THE SAFE USE OF WASTEWATER, EXCRETA AND GREYWATER VOLUME IV
EXCRETA AND GREYWATER USE IN AGRICULTURE, 2006, p63
b: Water quality in drip/trickle irrigation: A review, E S. Nakayama and D. A. Bucks, Irrig Sci (1991) 12:187-192

FHETEAKE TS ESOKEHAEIC L > TRELS ER D, r=7dmE0F 7 VH#IKIZEBT
5, BETEEK, VEEPEK, IREHROMEBEK, REHDFUKOKE « KEZFK-2 17, FHHK
Em FIFEM7-0 65.5L/ A L7z, KEIXEREIZ/ZR> TN, mﬁﬁﬁmféé a=)

ZiE— Aét@am&ﬁﬁ%fé&%z%hé®f KREHE OREITE D172 5.
?5% 2 MK OKE
Parameter Unit Kitchen Laundry [Combined |Source
Amount I/d 55 56 65.5 875
Temperature ° C 20.7 20 18.3 23.4
pH 8.1 94 8.4 7
DO mg/| 2.17 3.98 1.16 3.5
BOD5 mg/| 445 449 455 13
EC US/cm 974 13695 1247 323
Salinity g/l 0.45 0.5 0.55 0.2
TDS mg/| 800 993 981 223
TSS mg/| 1255 1090 775 2
Org. content mg/| 1200 870 545 1.6
Inorg. content mg/| 80 260 220|n. d.
TP mg/| 7.59 9.02 8.28 0.04
SRP mg/| 3.82 2.717 4.96 0.05
NH4-N mg/| 2.13 5.29 7.32|n. d.
NO3-N mg/| 3.68 244 1.97 3.49
NO2-N mg/| 2.63 8.61 2.71|n. d.
FC log cfu/ 100ml 7.05 5.49 7.04 1.19

Household greywater treatment for peri-urban areas of Nakuru Municipality, Kenya, J. Raude, B. Mutua, M. Chemelil,
L. Kraft, K. Sleytr, Sustainable Sanitation, Ecosan Club, Issue 1. 10/2009

ﬁﬂ*%f%%#ém%%@&bfil%mﬁﬁémwﬁﬁ,Mm:ﬁ%ﬁ@m:n<&5_
LTHDHN, FEMPIKEZ T L L TZTANDIGEIIIERHAKE L TXEDOH HKEIZ2D
:kmﬁkhfﬁw.UV%%%ﬁ%@kﬁof@ﬁ®%%ﬁ§ﬂﬁ?féﬂ%ﬁ%ﬁkhf
AN

KRB E R HAEM: RSB RN DO - D ICEE R RIE L 22 50, 2 IRENHTHIE
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N

P THEE K O BEME £ TARIEILT 2 2 &N TE 5. ZEDOERPRKEIZIEAT D
GA I ITmE R EMN ORNTELEE 2 B LT, WRENRZIRET DLENDH 5.

5. A7 J—v

LK 7 [E T S DLt o i s M LIS AT D &, BB OESS R 7O FIA L 72 5720,
W ORNCA Y V— Z&ET 5. A7 V—2OHEIE 20~40mm & L, fEXFREREZOLV
—X TRV BRI HMEEETD.

ERBENZ BT D L AKBOKNN EFH- L, AKBKEN SRS DERAH D10, A7 U —
v AT U TN BRI DR R 2K AR ET S

6. L

T EE S B W CERE O A RIEME 2 D B 72, ml ISR S Y 2 H T S
7o, Rl AR E T 5.

B OB OE BB E 2D Ip T80, A VRT A I RERELT D, AR T7 X7 0%
M2 TR L —2D% 7 NIZIEE L BTRIEILD 2 SDOREZFF> L DO TH Y, TREST I
2~4 WEf] O /KBRS AO TR R CREEHT 2 . TBIRIMEERII R AT D158 % 4~12 A DErE T %
KEET D0, BT 2 X 5 ICRFEIEZERMEEICITE T 570, REIEED BAEGRE
Iz CRREHT 5.

CrosE BECTan olan

X-2 A R TE T DS

FXEF, EESE EOFEMIT

Imhoff Tank,

http://www. sswm. info/category/implementation—tools/wastewater—treatment/hardware/si
te—storage—and-treatments/imhoff-tank

PHBROZ L.

7. ol KUY EEETREH
R~ ==2 T /VOEEEEmIEL, -3 12/~ L7 Advanced Integrated Ponds,
http://www. sswm. info/category/implementation—tools/wastewater—treatment/hardware/se
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mi—centralised-wastewater—treatments—1

EURLTIZHDOTHD.

Haw Sewage

EMuent

-3  Advanced Integrated Ponds DAL

FHE

AD')—=>

RBUL R
REAK

MAKRLT

@
33 31
-1 mEsEEmm oK ()

K~ =2 7V OEEEEEr, K-1 & M-8 2T 25 &

WL T A VK3 1T R0,

SR T A DNK-3 12iE R0,

-3 @ Advanced Facultative Pond 2370 (A4 VAR T7Z 7)) 1Zh->TW5,

X-3 ® Maturation Ponds H3[X-1 {ZiX720>.

X|-3 @ High rate pond OIFHEEEIT/ N RAMTH Y, K-1 IFPHBREHKTH D.
EWVSTIEWVWRD S.

O EE L T KB RO R T 4~8 A CEXEH L, BT R 10~20 A CiEHRT 5. #kE
TRt O K ER A TR R 1L 5 BRI CH 0 Th 5. IERIARNM TS &, md it
D pHIZ 9L RIZ ERT 57280, JREAROARTE(LIL 6Log LA EXHIFFCTE 5.

O~BDHE R LS D, KIEEE DOMOFEEIZ OV T,

@HOOO
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http://www. sswm. info/category/implementation—tools/wastewater—treatment/hardware/se
mi—centralised-wastewater—treatments—1

EREMTS.

EEEEM, 3 X OBIHILIBM O W R RIIU T O LB TH 5.

O FEIRXTS A L OFHRE ; {EkD High rate ponds (ZIXEIEDIRIEN 2L, FEFEAILIMH O 7K
PRAAROURE IR 1~2 AT, BB OBRERIT 50~80% T 7=, KELFAHE R %2 5 R
2L, BEHOREEITI 2 EICE - T, LRSI B O & & BRI RIS R S
EAF 72 BT BED FTRE & 72 o 7. SREW OFREZRIT 90% L, E2 I Tx 5.

EESRULIE D D O DEK EITIMAKED 50% ZIEHE L T 5.

© RRBHT A ORE  BIHIRIE T A VBT T2720, s s PN 0O ek R P A il AE 5
HRENAET D, EEREE (1) N> TEIEWIRERH 2R ET 5 Z & THlfET 5.

0 — CH(R;AP;HRAP ( 1 )

O : ERIER R, Cp p @ FIREREEMNEEDIRE (mg/L), V p,p ¢ G BEARE (n),
Cpy : REEERE (mg/L), K-1 D7 A U ERALIESE Copp EELY, Oy - REIEES
xPhE&|E (m'/day)

BEERERERIE 10~20 A & 3257, B THEELHAKRFIZY URERDEE LT
0, RERNENSBGTE S, —J0, B THITENFEAD S OMBYRERNE LY, HER
LBK 24525 Z E N TE 5. SR CITALE K T OSBRI 50mg/L LLTFIZT 5 Z &M
HIECTH L0, ERWEEERER 20 B T 50mg/L IXEMAIRETH 5. ALELK H O RREY I EE 3
IR E IS U WP CEERE R 2 B RO L D iR AT O .

@ AvKRTHLTDEAN

Advanced Facultative Pond (X F/KH OEY) % Fi5h 23 CILEBRET 572D DMk Th 5. M
PERIT TKIC g U CRRBIIRE MR 20, MR OFNA VR 7 & 7 TOREYERR
ETHTTHS.

@ Maturation Ponds D&MW ; Maturation Ponds [FALE/KF OREMZRETH E L BT,
RIERDORNE LD BT 21T 9 figk Th 5. kB Siviz mlseanh I+ 22 By e bR =he
AT HIE, HHEKT OIREARES TARIZEHAD RN Ll D72, Maturation Ponds
THEMETED.

® UL X D3R (kOB EIEI T EE -1 TR X 9 228 R OB TREN
WCIEHZ £ U S8, #NOIRE, BEOILEN IEE21T-> Tz
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BE-1 /N EARRRE O 5]

Z O OBRIIFFEL TH Y, B ROBES/ N RVOMER EORBEEE Z LT \Wiew,
BARE FETOEFKITIEL Bdolz. A~ == 7V TR Z - N AR R T
5.

X-4 12~ 9 X D1, MOEFHICEEDOE ZHOIAR, TIUTED N HEET L RNEHRY Zie.
ELENICEONRITENA VX7 —RZ2 AT 2B ZEE L, BEENIOKEZG X
AT HIZEHRSE 5. WEE & ZTEET 2 OB OIS BEZ 7% T, BEZEA
TARAMZENHAMIZ O K225, ds, BEENOKEZMUHT Hm CiE##r iz 2
&, MEE EEICmARAE LRI R VX =03 8K 9 5. #5520/ S0 EFRERO Z &
FE DO THEMBIITE AT RELT 5.

EEEEM DS Ty N5 M, KIE 30cm, M- 0 O AE) B 13w/m’ TR
% iEHR L7354 ORISR O 6] 2 X5 (Z/RT. ERFEEEIEL 0. 18m/sec THE L X5 iiiE
0.15m/sec & Llal>7-. A Af vy N 7T 2 MITHO a2 —F —#TO T 3L X —HH 5K %2 Bl
T o728, A RERRIT LN TS, A FEOHFIZ L0 iR PR O/ S KBERMITYH
TN F HIN TS, 72751, HA FEEEFE&OALE TIER X RIS oo -o i,
Rk, Ay T RTINS 500mm O FEE A IZAME 400mm DA T —Z T DR
BAEEE L., A _RT—RENRICEL T2HIFE R XK I WM LT 503, B
EREZZE LT, WULRNE, (T REEDHHLDOLT 5.

FmEE
fryve
DANIES id
i &

-4 PLAHEEE O E 5 1A

-194 -



[SATREPS #& T 75 #]

Average velocity 0.18m/sec otationspead=180Tom

Power=273w H=30cm

«— — <
Ixer e—l r—l
o) _— —_—
S
e —
Red arrow indicates 0.1m/sec 3m 3m 2.5m
less than 0.1m/sec
Veloci Point 1 Point2 E1 St Pont3 Pointd4d Point5 Point6 E2 S2 Point 7 Point 8 |

0159 0212 0164 0268 0266 0217 0121 0133 0142 0341 0229 0173
0205 0218 0134 0026 0105 0134 0192 0214 0175 0015 0136 0165
0.166 0159 0278 0169 0112 0129 021 0124 0322 0209 0155 0315

(-6 A my 7T OFEH

Liffman &% computational fluid dynamics (CFD) Z# MW\ T, L —R& +T v 7 RKEEDOIEIR
EREIL, -6 D e glnT XHica—F—HoWEfEss 2 Lick->T, [A—OFATR
NFX—T, HS TH—RMEEHFLZENTEDLHI LERLTWA, AIETHIUE, HOFIR
IZDOWT HaX e B CTRETT 5.

-

Fig. 5 - Normalized flow speeds at the surface of clockwise flow in all geometries, in which red is high velocity and blue is
low velocity. A scale bar is provided in relative units with “1” representing the maximum speed value and “0” representini
the minimum speed value. (For interpretation of the references to colour in text, the reader is referred to the web version «
the article.)

-6 HOIIR D i b DB

Comparing the energy efficiency of different high rate algal raceway pond designs using computational fluid dynamics,
Kurt Liffmanx, David A. Paterson, Petar Liovic, Pratish Bandopadhayay, Chemical Engineering Research and Design,
91, (2013), 221-226
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