BER—5YIraVR—RUMETEE






J41)EVE
A Ot IJKERXRFEREEE
E{HFE

Y2 hbaAviR—x2 FETEE

TR 304F 12 B

INTFRIO=¥) VoK%t
BED+—32—#4%A&tt

7w Ap Ve i (V4 AV FANZ - $-%-22 i

A-5-1



(1)
(@)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

74 U EVE A MuvTAKGEKGIRE G HEE
V7 haryiR—xr hMiHEE (R)

H X
DA N N N S L I - (P 1
VT R AR R N D R 11
VT R AR =R RO 12
TR AR DR T I o e 12
V7 har A= FOTEB) (BAFHE) . 13
V7 RavR—=R 2 bOFERY V= AOFETE 17
VT RAVR =R MOFRE TR o 17
VTR MO 20
R MR D B . e 20
V7 havAR—R OIS EERE 21

A-5-2



T4V EVE A hrv T kERERE R E
Y7 baymR—x hitE
() Y7 bravE—XY bERHETIER

AKrZvav=zr MI, 1FEAEO®T T —URNBEUNCIE - LE SN TWRWA bk
IZBW T, MCWD ORI —ERAKIETH D 6 >OMIBD ¥ 77—V 2 UUE L Tz
BT D720, Cebu MNIZE T T —VHWEETZ b (BLF, STP L)) ZEEZTLHELD
(2B 7T — VEMREEOMMIEL T 5, UKD EROBAERE L A ek THE
W OKERERSE BT D,

Ta Y=l MILERRRSOEM OBfiZ Db D5, MCWD IZE > TORERHETH
L, BT UL, IUE - K - AKALER - BKTBIR T — XD 7 B O T et
AEHTHY | M ORAHEZ T T, BTV OFHIITE R, TDH, AT
mymahﬁi\ma-%ﬁmﬁﬁ:$ﬁbf\?77~vﬁﬂ7mtx_%éﬁ¥%ﬁ~
ERTFIEZEH L, ~— K& Y7 MNlENSOUREEZH D,

B, A7aT s NMIBWTHER - M oE - #EEHE (0&M) a5t 75—
PR O FERHERIIC 72 D MCWD OFREEZ LT O X 5 12845,

1) EBFT—VORHEINEE

A7y b TE, R-1LIRT L DIT, 2025 4125 400mY/ H O 77— & INE - AL
22 E2Fm LTS, #400m*/ A2, A7 mP =27 FTMCWD MBI - T 5 &
TT—URAETH D, Fio, 2030 FITT w7 brtRHUROILEIC STP A BNk
L. FHEIRER B 2K 750mY A~ S ® HFE TH D, FBI STP DN TiE, ATr Y
=7 hORIZHIOTa Y =7 FELTRBIESND TETH D,

#-1 BT —URHEIEE

2025 4E 2030 &

A AERKE | KEHRE | B | KERNE | KEFERKNE | A

SHHIERE (m/H) 321.38 71.07 | 392.45 34991 396.44 | 74635

H o JICA A

2)  MCWD O& 75— VNHEEE O ZBAH]

MCWD OBEFHEEOF NI EKEFETH D, BT T — T &G TG KB R 3I TR
DEBNO—>2>TH DN, 7 ry =y MR OHETE | 77 — V54D 700mY/ AL
ThHDHZ LKL, KELHEE TEHELEEFO® 77 — VW FEH,IT, PPP FEE N FEhE 9
% Mactan & D& 77— VEE « LEEEZFE (FEJ) 150m3/H) LRy,

A-5-3




[@ PPP F73/3. DFBO 2K CTRME ﬁ@%%bfbé%@f&@ ¥ 7T = DOINLE -
Wi AK « ARALER « Bl KI5 YR & — WLy HOT BB ADTNTERBESEA~TRTND,
%@kaWMDi\Wﬁ\mm%mﬂﬁ@77/%@% L AIB IR — & OIEHREE O
FEHEER L T OT, FELEERICEMT DERHESCRE TR0,

Flo, BT T VB ORMRIZR DT T 4 v I RIRNEHEINTE LT,
MCWD (21X, © 77 4 v 7 27 OFE - ME - B HES - BRESIT - SRR
AIREME - BIHRIBIEE OIFHRIZE D KEIUEE R &7 2 2 — L OAEROKIENI AR & B oD F il
LIREETH D,

2018 4E 3 HEI(E, B 7T — VIR D MCWD DYEE K OSEA ORI, DL TIC 2
=hs,

- BT UEHa =y MEOBRMEE TR, FECENICHEYE A E X PPP
DEFEE & OPE L FEH L T\ D

- BT UL OV TR, FKERMEIC ERET AR THERN OB E NS,
Z D78 MCWD O _E/KIEZKIFE IOV T, MCWD ASEHE IR A i L T\ 5,

- fFEH. PPPEHEEENIUE - W LT-v 7T —VBEZMRAE L, FEED OxHhZ 525K
WL TXH D,

- BTV T T o NONERM OB IIRBSHETH Y | EiE - HERE T
RSO ELETEMBIND, TO7=H, MCWD 1L, 1Ei5 « HERFE EL O FHE O
=2V 7% G LTV,

- %ﬁ%#ﬁ%(uT\Kntw5)®$ & B Fﬁﬁ%@i&ﬁAﬁ@ T %N
INTWHToH, MCWD (21X, ZBEROAKEIS U T s E iR 1S O R 0Tg
BREAS AT B3 T2,

ZDlH, A7rv= s hTiL, mﬂ-%ﬁ@@%&%ﬁmﬁ%a%%’ﬁﬁAﬁmﬂ
HZRET D HETH DA, Mactan 55D PPP F3E L (3720 . OMCWD 23Jiak - #54 DF
BHEPOEE « HEFFEBLOTTLE T D, @%%ﬁ~+w&b(mr®$: (2720 K
BEOBREEHE - EiIEHETEZA Y & & ICRIFBOBIGEE % 4 9 5 GfEr NS
TRt A BT HUERN D D, @4) THRBT L0 7T —VWESE T r Y =7 b
(ZHR Y AT 72 UL OFL B S HE T MCWD OB EA/ERIC/R 5%, ZHETITA -
T=BALRIEBAFAET Do E D12 | BIEHIINB L DIRE & Bl LoD 332 [
(R Y R SYPLEN I YA ONT WAL B VAV AT S A A

A-5-4



3) FuvzZ MRBHUKO MCWD LSt O& 77— DR

7Y/ MRRHIENTIX, EiRo PPPIEEILIAMI., Cebu iy 77— Uik & i
K DIy BIER 7 AL CALER T A A2 T L T\ b, K7 o= M, [RALE R
DIUNEY JLROFIALE ST HD M, FLEFEFEIC MCWD (FZB55- L T,

Cebu TOFEIL, EARNIZE T T — VO AN EBAEOEERIEEI CTHY | ©7 T
— VB E TR DO® 7T — VINESHE N EE L TV 5, Z D72, Cebu i< MCWD
ZIE, AKALBRRRAN i . 72 STP DIEE ) U U0t 77—V D518k « INEFEREITRDTE
BEES ) Ul AT eV 7 bOFEE RRFIC, STP ke 7T —U58 - IX
HLEOEEHFFE IR DREN ZRER T DM ERH 5,

4 BEORSTF—IIESHEDOIER

iR X 51z, Cebu T DOEEFMI KGR ~% 7T — Y ZUUE - Eil L CWODBEFEE 7T
—VINESHENTFET D, A7 a2 Y=/ b TMCWD DNEFERIMNBEELZE L TA be
BITNOE ST — DI - E T 5 FEARGT D & BT T — IR SLIC KT D
REFBICRIBNNH D, TD7=H, MCWD T, KFev=7 FoFIicBifFt 7T
—VINESHOFEZ 0 AL, BfFt 7T —VINESH S & 7T — DI - ER O B
ZREhe e LHERT 2B TH 5,

FEIVE )T L Cld. MCWD DBEEfEE 77 —DINESHE L U T O & 9 R EREZEERN %
925 e T A D T B,

- BT UVONEERCERUCE S ZRERN AR T D, B, o U, BEF
7T = VNSRS RS D RARNE R LR EDOFMERET D,

- BT VNUEEm OEHE A MCWD 23FEhE L, RIRMESESATFREZ T 720 &
INTWENEH A ZRET D,

- BT T UINESIT, v T — USRI R FED b EEN BN 21T
. MCWD 23E 77— DALE B 2 X RFEBED DI T 5,

- BT T UINES, BRI S E . MCWD b T TV OINER
REFU D IEIEERE DO W21 5,

5) EFT-UBIREFHABIIR (¥ ST 4 v I Z I RIR) OEE

MCWD (3/KIED@ERIRZTH L TR0 . BEOERT « K4 - AREHE - Bk
DUEITRAE - BRTE 2 L 9122 T D, LD, KEZRKIE KT 28 7T =5
PEHRR (B 7T 1 v 7 2 27 BIR) BlEEET KEREGRZ N—RI2T5 2 & T,
HRIE 21272 % LRE SN D, 7272 L, KEFFERFIE IOV TIERT » RAF ORI &
L CORED HBRMGT 2 MEN D D,

A-5-5



KEBEBRZN—ZZTLHE6TH, BT _XESHFRIT. BT v 7207 OF
e M - TR SRS - BRIESET - SHRIEZE TR (77 27 & AR5 [#kBH 1 A 1) -
SIS, ZHETICRDP 272D D, 2D, WO TE T T — V5[ HHEHER
DRRRAAERL T D2 HEN D D,

o, BIRICEH S DG R ERT & SR FTRENE (77 7 & 205 $4BR 1A 2E)
X, B 77— VIR OKEI R 7Y 2 — WAERRIZ B 2 720 BIERERASER & AR~ #H
BERIE, WEEVERINL - CEIMT 2 HERH 5, 72720, B 7T — P OFEIEN S X
AN O HUL, 2025 FITIEK 470 THRC ED EHEESH, 209 b, KERNEZT
THH 226 THICRDT20, Try =7 NRWMANZEE T T 0 v 7 X0 7 OB A S
L CTHERICERERT 2 2 IR ICH#ETH 5, ZOH R T LTOFIELE HiETHIELZ
T 20ERD D,

K7V FOfERER - WHIEZEEET, £ 77 — U5 E B BIROE A
L. SMEOYEE2%2IT5D, AR~OLA - BEREBRBT 5,
HEL7Tayzl "OMH ERD 28 L, SuEEHGRIC, D72<eb, 147 A
M0 E 7T —VIEAT V2 —VEERTE 2 BOBIRBERALETH D, T
X, BEMHEE LT 3,700 R BB S, A CIRET LS YT harvR—x o b
B TOXNERLETH 5,

AR ] T R VA RO 7 i - B BB IV T h  INER T ¥ = — LERLD
ez, el b T T —VEEED 1~2 » ARNCITFIRAE & GRS
VETHDL, 0D, ARBEIERXIT, Y7 harR—xr METH D MCWD
RS D,

BMRBEAEEIIT, ZRRANY Y —ADOFRAZNE LS5, BEAFO MCWD DO
M CITREE 27200, AIRBEEEIL, QPN EEDEBICZ D2 b DL L,
MCWD [ LB RVERCHRI & O O U R 5 BB A T 2,

6) BT —VEBMBEEIMRLIERDR

AKFnY =/ FTIE, ZRETICEM L TOWRWE 77— DI - ot L, 4L
TH—b AT 2 HELBAT S, ZOEDITIE, FORERSBAE & bic, ERO
W 1R ERAMETH D, MCWD IZIE, FAKICER D IR - (ERERIEE O FEEILH 5
M. ZHE TICFERBRM e 7T — D01 KRR 5 R T BB 7 Fo45] - 2B
T o - ERICBEWT 5 - BURITR D H AR R0, D7D, FEORIRIZ ST
V. T DOWEHAEFIE T, @Y RERIEE 2 a5 08B0 LD L 51
AENEELIN D,

A-5-6



- B L TEKLET A AT — R AT HERICE A E O BIGIRSER L
7o RIS B R « (F REFIEE O F] 2 2O, BRIBA R - IisBh = 5%
(2 AE BB IR B O Gl 2 VER 5,

- BOETEHA SR TOLEREBREER (V-7 by FOBREBE) 22510, ERE
Rz ARHET D7 DA T _NEFREEIL L, A b7 TH e REIR A%
TERLT %,

- BREOEHILSBI, T VEHFEND EIFREOERA~D ISR A FEHIIC
T 720D ¥ = B ET D,

7 FERCRET BT —UAEEE

K7y =7 hOFERMIZHET-V ., MCWD 1%, B 77— B &2 ER~iREeT 5 =
Lz b, ZOEHEIL. Mactan B CTEE I TS PPP HETHEINTWBHEE LR
BREICRDEI)ICRESIND HETH D,

Mactan /& ClE, AKEZHMFE I LT, AKEEHE Im? 5720 2.20PHP 23 KERHEIC k-
FEEINHIHETHMNEINTEY, 82470 O KB HE Q0mYH) OHA.
44.00PHP/H 1272 5, S I —ED® 7T —VINEDOSH S, BH4e1E 2,640.00PHP/[FZ#a %R <
o, ZOREDORESITHONTIE, +ICER~HP L (EROBRA D LER DD,

¥, KEIFRKE O® 7T — V& 51k < BRIX, KBRS & [FIRFICfE H DT> O
MTERWD, B 7T —VIEEDOHE ., 2,640.00PHP/[EIFRE Ok 2 %3 2 BN &
Do FTo. EEHKIE DD ORI D EICIE, OF LIARERIZ MCWD ~HiAV, @5
PAEZERG OFESRERIT & MCWD ~DOBI, @ F 2 — AH Y L—IC L 58 [ EERKFD
REBBNZEPESND, ZLODORBERICOWT, B 77 —VINEEZ Y3 50
HISMI R Rt 77 — VISt b B O T BRE Tl L. B 72 7L DB AN
VETHD,

8) kYT —UEHo-y FORE

BRI ZEZ T, MCWD Tlid, A7mrY=2 T L TE 7T —VABEFEDE
oIl 7T —VEHa =y FERET OB TH D, M=y MI, 84 OEHER
BOHR S, FEEBITR2 OIS IZFESND,

KB - IEH - MBS - IRREFEOIEENL, 3R-3 O L 5 IZBEAAH AT DR B 2 L EE U CH%s
THRTaL=y FOTEESHE Z BT 5,

A-5-7



F2 YT —VEHoa= v FOME

B3] BAEGRS 3 EH F R
=y b —H— BAgE 1 4 7T VEHHEEOEE R A LB
o=y balU —&— B¢ 14 v 7TV E, LB, K'Y, IR,
AR RIS, Hifihh e R ZRE e
D ERIR I B E
US4 F Tl R VAR | B 24 IR TE S IR BT VAR B UL EE /RN
RIEEL Y 7 —7 LREOEH, BHx OIERGE R 7Y o
—VEH T — U EIRASOEF RS,
v =7 A MNEBL, UEBmHERE BN IE
i}
BIREE S 7 —7 EXT 24 VISEE S SEJE S O D G Ry A
TT oy 7 B IEROPA, TR 1
OFE L B OB ERE, BIROIER - 7
77— MNEH
STP ERIEH Y T | FAE 24 STP EiR I « B AL BT — & B HR, Bk
—7 BT —F DS - ~ =7 = A MER
At B¢ 8 4
Hi# . JICA M
#-3 BT — VI B 7 AR AR O T B
G BAEGRS 3 F R
KEROETT =V | BEF DO KE | £204 (57 | KEEO® 77— V/BKIGIES —F DMK
KB — X OPRE | & B M A | B - EEIE | O & AKE R TO STP EHRIR L E:
bt W HTHE) | #, AREREICIE Uz STP iR E0BE
RMZEFEEOOEBN | BEF 0BG | BEBETEN | RINEFERNIR D BB HEE
(gl EH TS TE¥
BN, MEREE, | BTE O ME | BE—t | KiEEE & RIFICE 7T — DA R4 DI
REZEFELEA~DOTH | 70— 7 03 | AF, B | %, FKERHE» D ORIz, REZEE
W5 . MEBES | e~ DFI, BT T — DA MR
S TRHEAE
e eV S BEAE O WA | WANEN | & 7T — BB TAR D AR R
A MG 1R WEOENE, &7 T — VIR EO VI
1% 2 15 BRI R AR 2 (F BB AREAE |
HENRO L
Hi# . JICA M
6

A-5-8




9)  MEEX - BEM OEER - MERFE IR D REEFEETE

FR2E P HEER, T FE TITBRAZFEIZH LT, MCWD IXRBZEFEEZIEH L T
T HEHETH D, REIEFEITR DS - WAL, K-1 KOLLFO X 2 Ic#EHINn 5,
RMHIZREE, K& OUFERIMNBEGE L @QBEfFE 7T — VINE S~ DINE L FEIT /5 H
ENb, TRENHIO TOR THEIL -T2 5,

MCWD
tIT-CEBI=Vh

I —CRERY BEAOLTT—

STPE#x - FFE IR &gt GrE+T

FRLHEEMHN R T—UIREED—EE
KX )

X-1 &' 7 —TOULE « ALBLLR 5 SMNRERE
@ wfEMsNEER

7 4 U EITIE, PPP TES T —UNUE - U A EE T 5 RS, LGU O EREE
\7C STP Difds - HEFFEHZ FM T HEENHDH, MCWD X, ZhHDEEICAT LY
=7 FNCHEFET D STP KOGHET 5 X 2 — LHOX U7 N T v 7 OfEls - fERFEEIC
DNT, BER AT AL ED, AfENICINEERET 23R Th 5, W iEISNHTZE
FEOFIHIL, O 77— VUUE, @STP i#ES - MERFE L, OBKIGTE 7 —F OIS
~OTEW;, Ofigk - B OMERFERAZ FTe b D & L, MCWD & @SN ZEFE D 172

SHITRA DL HITEHIND,

-4 MCWD & alfErsNaEstieo £/

5yHE MCWD AIERSMIZRESE

- ERSHEETN LT VNS E | - 77—V 0 STP ZFAhBRICE ST, &

=42, REE 2 E IR R T D,

- BT —UOSTP ZTANBITHESE | - RREEFITL IR - IR, X KIE
o BFERIANBZRESE A~ O, HFO2—T 4 VT 4R, MR, SRR

- ECC 2 Bl 2 ST 5, i, NMEEEZ AT D,

- LGUs & OFitE & £ 5,

- EREFHEETT D,

- KB - Wb O3k - BHO#EH

A-5-9




&
\?E{*‘

MCWD

CRRISMRZRESE

T %,

ST v H
v 7 AR

BT 4w 7 B BIROEA N
L. BIRRAZET 2,
BIRICRASNTE ST v 7 2T
WMICESE, BT — VUEDOESEIERL
S A R

MCWD O 15T, 7ry= 2 b
WMDY ST 4 s Xy ERE L, T
728G, - BIRB DA EE O #RE B
MRICFEAT D,

7TV

RIaY =l N CHET LN AF2—LHE
BER5T 5,
BIRIZHESE, AxDE 7T —IIER
Y a—)VEER L, N2 — AHEOR
HET D,
HKEIEIIE D D' T T — PUNEKTE
EEGAT, BHENZT D L blT, A
Fo—LHEREET D,

v =7 x A MIESEINETLEE BIEIC
AT D,

NF 2 — LEOE « AT F R -
FERRZEH - BET D,

©TT 4 v 7B ICBIRE O A
GOBREEREL, ARET v 7T — T
e

MCWD DFLHHRICESE | %o — AH
EETLCETT—VEET D, ERW
(ZAGERKE & LITER T %)

YT VUERC v =7 = R F iR AR E
My s,
NREL—LHDOALTF A MEFHFEH A
T2,

STP 1Eifis

AK7av=r NTHRT L STP 2857
Do

H % @ STP JEHAGLERA 2T 5,
V=T x A MREIRERICE ST, BT
T VAR B ORGP A T D,
STP Diiilis « A LT F v A « MERFEELIR
WAL - BB 5,
EMRNCKERE 7T — VIR Z 5T L
TEREMEL O STP ki & B4
Do

STP %~ == 7 MICHE-> Ciils - MERFE B
T2,

BT U AR - BKIGIE — i R
STP JEHAIR LS 2 FLdkT 5,

7T = URBE - KGR — Sl R
~ =7 x A MIFEET D,

BiAS IR
br— S il

AKTay =l NCRETLH T NT
7 85T D,

V=7 x A MIHED EBIKIBIR T —
Hy - Wy B DR A E T D,

HoT Ty DER s AT A
MEFHE BRI 2 B - BB 5,
KB — Wy I EED &, REO

BTG VERk Y - HNTASFIC Y =7 = X B
Rk T D,

BT NTy I DATF A - MERFEE
9D,

A-5-10




o MCWD ARSI RS

PSTARGY S~ SN T %,

HllL - JICA FHA

@ BT T —VNESEA~OIUEERE

Y TR 7T —DINESAT 7 #Hic 22 5, BIERISNTZRE5E 2@ U T MCWD
WART Y =7 hTETOE T T =V z2lUET L L, Bt 77T — VIUESAL OB A4
EMERERNEEC 720, T Y ey MRREFBEKITT, T, T E TONEEE
BIEFRICESE, At 60mY/H Ot 7T —VINERE BRI ST —VINELZ B A 7T
— VIESHA~TFET D, RIS < MEE A OB IR 2 ) - 72 2240
WEEINTND,

728, MCWD T, AR OAFEAISERZEFEIE 2N AGEZRRIE 2 %R LT B AN
. BT 7T — VRS KIS F IR T o A v 2 — VI A 43T 5 S5 T
LTV, 72720, Bt 7T — DIESHOEE R M e 72, MCWD 28
ALHFEE L T E BRI T BRI CH D,

MCWD & Bt 77 — PIWESHO TS5 HITES O L) ICBHEIND,

#-5 MCWD & BEfft 75— JIUESH O 745

S3¥ MCWD Wi 7T — DS
- ERROFEMMNLE ST VAR | - BT —VIUER (STP T ANE) ITEIX, &
Béerllzd 5, FER A EWIRICEE R T D,
£ - BT T VD STP ZF ANRICH | - FCEBICHLIERREE - AR, AR, ZSHU .
D&, BT T VRS~ NeEEZ QBT 5,
9, - ERCEBHG LB A R i - T B 2 AT D,
- RNF o — AHEORELZT 5, - MCWD DOBLEFERIZFEDSE | NF o — LABHEZETL
- =7 A MIESENEREE | TETT—URIET B, GERMICKEHENE &
v ST BIRIZEEAT D, FOIIEENT %)
IN4E - BT VIERICY =T = R MR E IS D,
- NX o — AHOEE - AT U A - HEREE - H
BFET D,
gt JICA FRAE
9

A-5-11




100 BB AHAT Py b ONEE

FATEHEIC Y 72D AT r— R~ v 72050 Tk, A buav 7 2RO 72 FKE
BANFEENTND, LL, FARKEOYAZ =TT URREH: B, 51 20~30 4F
MTOA a7 BIEA~OEREMINEL B N5, TOD, B 7 — VN
ETAREDOEE PG FIEE BB LI~ AY —T Z o PETHY . MCWD 1L, ~
A B =TT AMERR A I LTS E OB AN ) D FEi A R L T b, £ @B LT
VD BEFE Ay S AR R O 5 T KITBIE S — 2% O FEFI AR 2 B3R E § ]
I TnWbd, ZOERT, Y /1 & LT, -6 DNENIEEIND,

F-6 A but T OIEKLESERNT T SAEE

No. KIEH /NEH
1. 157K « (5IRAE BRIZAR 2RI RE 1M b | V57KALER « MK PEACIRILIZ 6% 2 ZEREF A & AR
H
IR K EFRICAR DRI A I = X b L % EI oy
sl
2. T57KAER « fRAKBEKR~ 2R & =T F AERL | AoV A ML, TAKGE, 77— DR % 4R
HEJIIA) | 2 PR3 HE & i TFNA D F i

NPEEOERGM - (R B
BICRIERS « BIGR BIR IR & OB BIEAKL O7KRREE

3. 7T — VALHERE ) o1 E Wik IE Y8 47— 2 O PRI F & 1]
AK7avx=7 bOFEBICREIBREE=4Y 7
LERE

H o JICA A

R R, TAKEEZET A S a7 RROIEK « KB O A B FHE R E
EBKIBIR 7 — X ORI HFEREEZ FHEMICL TR, KXa vy h Tl
T o MER% - M ORI & 7T — DB ORMGICR DL B R AE BRI LT
HOTIEHRY, 2D, K7y =7 FOFEREIZHETZD, MCWD (2%, LFOHEE(IC
X HRE )M EIEENME L 22D,

- REZEFENESDRK SO

- BTT a4 v X7 IERO BRSO & BIRE

- BT VIE (BIHK) DAY 2 — VARRR & ISR Bl A P
- REZEFCT 2 IEEOMERERDL - £ - ROT =2V > 7 FH
- BT VN R L LBAR S BOE=2 Y vV E R
- FEBRIRICHE O R O e

10

A-5-12



Q) Y7 havR—xv rOBIE

7 4 U O NKILERS - 27T — VWG O K B EIL 2016 FIIHGET 4. PR S
BERLV CETLIHBNEA SN, TOD, AT7uv e/ FTIE, ZhET7 40 E
PTIEEAEEESN TWARNWTASLE Y T —VOREELEEZE AT D, TD—J7, Bk
WENWE SNTZIED0 D72, MCWD MEFERISINTZEFECHE L T 5 STP DS - HEFr
EHOZLRIT, TALE & 77— P0UEORBRE R T 5 OO, EELEORBRINE &
A ERN, ET-. MCWD (ZiE, FAAE & 75— B DO EE 2 &6, EitlEEDR
FRBR - BIEN 2, T AT 27 F T U TO X ) ICEBREDRNIAREX S,

O MRER - EBHREBAIMLIC L 20HBRERE
T DMk M OTRET DM (NFa—LH - XU T T v ) OHARWIERE - HiFF

BHERIFIEIZOWTIE, Mgk B RO R O 58 THFICEA S EMEfR B 2 Eliid 5,
A, WEET D 3 A oRGERRI 2@ LT OIT F X THEET 5,

WIHB B E O L RETUTO LB TH 5,

- MCWD O STP JEERRINEFR 7 T — 7 « INEE B HELH N ORISR 7 5 — 7
- MCWD 2NifiE+ 5 A4~ —% — « #EilinF (OFEHIANVREEEICTE)
@ HEHHHO OJT
AK7vavzs FTE 3 » AR oRER % NI EZE T 25 mTh 5, RN T
L. BROWIEIEREfEE L Eii+ 5, ek, BRI, STP TERBICE T —V %%
A, BKVEZE R OV BER AL O 325 2 £ L. Z ORIC STP J&Els & & 77 — JIUEEHL
OFRLHESEDFEHE L MCWD ICLDF=4 ) 7 R OEFEFEOE O E IR 5 HE B3
% OJT THEMT 5,

AR O OJIT OXIZE L LT, LLFDO X S IZEET 5,
- MCWD O STP E#HERPUE R 7 T — 2 « IV Bl fic B QUUERIRIWE B Z — 2
- MCWD WS AL —4 — - #HiEF (OSSN ZERERIITE)
® YZ7har#A—FRrb
EROIEBERE 2D L & HIWATT DRI, AT vy =2 b ONERER - B iRET
Tt MCWD Ot 77 —VERIMO R Y v 78, LTOFHREZERTHZ L2 AEE L

TY 7 havR—xr bRt 5, 2k, EfipIE, FEERE RO HEFRE 7 & aE
LA THRFE TOR 10 » A2 ET 2,

> BT T v B OBIREHH LR B SIRERER - KEER 7Y 2 =)L -
B (MCWD OZKGEZRIF LN EENTE D L0127 5,

11

A-5-13



> BTV T b RO OIS - MEFFE BRI L CL BRSNS
R 7T — VIEERAE N E Y e B R A T 5 & & bIT, UiERIAMT R
Fe R 7T — VIR AL O TE RS - MERFEELIRDL, BER N OUKEFE DT =41
TEBINTE D L0127 %,

> MCWD & @i EREe Mt 77 — PV INE S OB A0 2 Bk L 72
TOR FZAER L. F 7 7V OBRICELES IS TG iR IZGE T b b Ko i
%,

> EREBEICHERGEREEE L, BEHNt 7T — VO EINEIR D ERE
NEFGDIDDIEHIEFB N TE 5 X 012785,

3) V7 haviR—3xr bORE
V7 haviR—xr bOREELLTFIORT,

> BT VBRSO B R 5 B
V BT TVOSIREBRNTED L IITRD,
v BT TV WEEER O T T — VBT T o N ERRICAR D R RS
REHTED DI D,
> BT UEBEREEIROEREES
vV FEEOHHRDROBAL LHITERICEEWT 2 FHEEAEML, 77—
BHEEA~DOHINARDERERIEH N TE DL D122 5D,
@) RREREOHER T

KDY 7 b aR— 2 N ORISR 2 FEARRGLRIE, MR - Wbt 0 E s - fERrE
HEMTEZAI MCWD A7 ry = MEMRICSLS BT 5 72 OIS B 7R AR oM 238 -
TZiNE D INTTIe D, F DT BEARRTIE, FEBRIRIC LB R G EOE H R E RN
oM E SN, MCWD BEZEFEN AL L2 E D) D OMERIZR D,

V7 harviR—3R 2 N OREEROMERREE T IR,

KT RAEROMERBITIE

7B R EERE D R H
7T VPR TR vV R TT=VOEMRIERRO®TT 4 v 7 H
2 D5 P BT T —VOGHRERATED X 7 BIRZAERTE %0, )
2T D, v BKIEIBKE AR D IEM S O® 7T 4
v 7B RREAERLTE D5y
v BIRICES S GIHRA T Y 2 — VAR & IR HL
ORI TE D0,
v BIRICHES S GHREREENTE D703
B2 v REZEEOT D ORI RFERE - (LREDZERE
7T =I5k - EEEER O HegRE M FEE & AFRL T & D 0, ) i
TT VTG o NEBRICRD | v M OMRER A S, ZRELick 7T — YU

RMEFEEZEZEHTELL91C
%5,

FAEEOERIE =2 Y > 7 v — P RFERGL
SR — MMETE D7, .
ik ORI Z G0, ZRELI® 77—
77 v NEEEEOEMRIE=2Y 7
— R ROERGRER Y — FPAMERTE D

12

A-5-14




A

S DRI H

FRRE=F U 7 V— PRIt B
— MCHSE | ZREEEONE LIE - EE
LR VE BT & 57,

7T VB
IR D ERETE

kst

BCR 3

v 77— VEIEEE AL
EREREED TS 5L 510/

o

ERHG I Z15 2 DI AR LB R TH M % TP
L, EBEGZBEIC (EREREIEBOFHER
=7 by MNEOBRRE AR TE 570

T 7T = VRO 2R RA
TEXX =V DOENTE DD,

HE . JICA

A A

5) V7 haryR—R bOEE (FAGHE)

1) Y7hrarR—XrbFORNE

V7 harviR—3xr hOIEE (FAN) NEITZESITRT EBY THY ., FTH A EOEMZ

-9 177,

13

A-5-15



14!

J A== —L LA LB Sz
Ho—LL 353 = T RAE PO "G
2 WO OULEY L~ 1 &=23K) T LIEREHT
(H# (3 JEFD. | Q¥ Ty
870X % L e — 4 GO [GE "N TR <
1) Xhdd BEEES PR v ) 3 e T —TEHSE—LLA
(B W FOHOME OO WM T ST R D U EEEYS
i & dLS L 47 (& =3F)HE dIS HZD AW
2y (F« AR CRIADY sy
# (1l0) GLIX % RN A INIAL T INORE =N W2y 2 — £.L 2
LN 1) %2hdés |6/ B/ v T L=2) O NLGE N> Sy
£l () LY L 470 =3 RN T S &k o E D QMO
o i £ dIS )t O FELBEIE ‘TR LA
&= (H i QLY e/ BTIZENT - | MRESYIEE @
SV THEL dLS 4 85 0¥ (LL0) [ HEr g ] UOY NI
£l 1) HIERT2E B A0 ] KL E= TN CGHYNCT G
o Ellfr Yy ORI yE oA (4= T dLS T 0D B & S RO E R Lk
ALY S g =% 1] L0 (= W QEE 4 7 >RGO - T2 HEZMME O %)
41 (K J A pye (& =FFKHL—L LA CQRAUNLANDIT B THE AL L
—L /L2 “ gF "0% Al ) (2 g 16l 7 Je - 22T ¢ Mt —L L AND
E2-07 % 1) %2hd RUEVE RS PG C T 2ARTEN) o) CALNHZED ddd WA E - %
s/ EET) AL - G LIEN) QOERLEE/FEPOIZMHE - DEWMA—L LD W3HRE O l6i—LLa
JEZ [N PN WS (@] g ue1ori £ AMON A A e g3k
25 B R
% (100) ‘S g
WERE Fho QMOW FYLRTENRGE 2 3
| =2 (‘% U—T R L e R —L L2
—T R4 ¥ IR Bt EENTPY Q@Y T
Y HER MG - F THL O~ TG | G2 A L2 ot £ L Tl
—£L2 W% gyt = (e | &l AT R L LS
(i —aE "= AL |G H HrE SO@R3YG LilaE %
SRCR=0 &— ) (Lrfo) SME s VLA . Wllg 15 g8V L
so) M | < ==ilg HIEAT3E [ B ExZ)4ir] LA NRFER <
i B 2 Ho—LL Q&N YL Wjo —~2 —THESA—-LL
[ EETE 20 QMO L0 (s AU—T Ry P r— L L2 Y
(i (H SRR =0 2% LEEVE Iy s Ml sl o
X 4 4 06°0 LUEVE Iy O L | 6 B 2 | 6 M 2 A T LD N H 1 ahi £ ‘g¥yNCT
byo) Hi X %) A=) - X YA —T R4 N—T L L |G C RO W
S Ellfr Yy E-IEN) A OG-t B2 & | G oWl g NoR G203 a7 lfQr—LLa i) it &, 0
|6 2|6 WML | (GER 4 & VL LA QMO G LRV LLA Y | EERwiA—LLa
Al 11
E g IS TR H B0 3 S kAL HOURIFHANKHY | WFCUR @& o poee

MMERIO Ak ie L4 8F

-5-16



[FEEE VOIr  * HfHH
‘TR L
W O RYU S Y
B 2 3 O P
WIS LK G X E
2 AT O T
EFKESETORY
HeEHERON ] o H
Ay
L e S/ — NAdS: R 1) 3-8
(Lro) A R MPEEAA A R otk BT "2ULE
[IEFZE < (L V£ NI LY I O REE
A g (LL0) FOWEN) [sEMT oY - Ry LMY Qe
e lol—H FCo QMO MIEHTZE A [ HEr gy ] Q2URHEFHCHE S Gy
L (QE —> Ak Lyt HHm A —L.L A 20CTERIY
LW 4 26°0 W) L WA= X X ORISR NIy (RS2 7
= X %) b LT A=) otk SR ) S O VY A
[IFIREIG RS EAMR O W OES S “1L—0 - L ¥ 21 Ty W | WmEA—LLA | HEHEEET W
Sre s M3 WML | (GER G—L L AT AN S ) S S | KBS -~
b Sl L B
N AHOW
B R EHsR
Tk
Qo QMO
(‘%
¢ bR
HdLS %
Ay
S -
- QRO FETY
— = WK (WHEE YA
&— ) 2—F Ly QEFMA
Al MY
Ei e YRGS FLYCESE B B 20 5 & M (E BOURIFHANT DY | WU I#wT o &L

-5-17



91

ooovor gogo

g
8
e
<
<«
~
8
S
]
"y

8y0 L S 14 SLL ka4 L 3 €ro ol Z € 8yl e L S

W B R OB W 2T T

HEWEO —> A+ FERG—LLD

0 0 0 0 0 0 0 0 0 MEYURO— v FERLG—LLT T-€|

EEO VA ERC—LLD

WHELBOLEA 1L

BRI R T

~fo|a|w|ofv|o

EEYEO¥YE

ofla|o|afw|o|vl o

[ WA E(FRER - WG 0¥ B - B

~

0 0 o] 0 o | WHOHHA L1 1€

~
&
S
=
)
&

0 0 000 0 o [ o 000 ) o | YEERETT

WHEFROGEEWHER O L~ (G LE)

BHEEVHRR

FRRE-HELNE—TOEYHHEICTIEL

Nlo|o|o
Slo|lo|o|oflo

°
°
o
°
o

| OWERHRETRECL <(S=TBEOLS WA 5T

R - HELANE=TOEYHHEICTIEL i

0 0 o | 0 0 [ (EERHRETREOL<NSTREOILS ¥R 1-7

W OREHE LA NE=TTEEILS()|

BERII\YTo 228U TREOF—4

ERHEIETY EFFOX—LAL

EEEIEEEYRE - HELURYE

B EE S

REHE-WHOL (G- ¥HE

BN R RN RSN PN PN RN

& 9O HIFWOH - N

of | of |||« ~|~

B S WA LB LA NG=- B2 S

~
2
&
o
°
©
©
©
°
o

o PHEHLNETTAEALS €-2

WHOREYL LN E=THMG—LLA0)]

EWEESBUN—HY OHTME S

BENYNGATLEBEHLE L B

BERSBUHEIEIY T2

~f || wfwfo

EEBE-WEOLNE=THHER

of ~f | | | &

S WHERLLNE—F BIESHE()

0 0 0 I oL S HYEHLANE—TRNG—LLA 2T

WHOEF G- EHOLE)

€ SRERLWE- TREEXWD)

<|o|o|o

SRERDHEOILTLOLE)

v ERGEHEHEOYHE)

2 4 W YL BHEEHE()

0 0 0 0 [ [ 2 [ oL . | 0 0 WHOEIOL 1-7|

2|<|<v|o|lo|o|o|w|w|o|lo|o|o|lo|2|2|o|o|o|oc|o|o|lo|o|o|o|o|o|o|w|w|w| o|o|o|lo|o|e|e

o
3
8
s
o
o

80 L S 2 St 142 L 1 &0 ol : [ 850 oL S WREROEWUENET

HERHIEC—LLAE)

LN RHRE

9 HEHSBUON—N—TELY - HE

0 0 0 0 0 0 0 0 1 7] 0 NAHRBEIREOERNT v-)

[ WHFOEHEH)

[ B IE S - L ME S

' B CIEH S

S0 W) LG E T - B

FHOMGERRIEE—LLAORNWENN £-1

4 WHEO N—FEHFHEW) - —T LX)

4 BHOHIE——TELY(@)

S0 WY ES— AN —T LY - BHESHE()

WHOI— AN —T G LR EG—LLA T

[ IHEOEHF )

¢ BHEOHIIERS Q)

o|l~|a|o|o|w|a|o]o| |~

L W EHNGES - F25HL()]

o~

0 0 0 0 0 0 0 0 _ 1 ol z HHOMSERHEISG—LLA 1-)

o o
~| o ~|oflolo|2lo|o|o|g|o|o|o|e|o|o|e

Z 060

<
I

0 000 0 0 0 000 0 0 0 000 0 0 0 000 0 o | = 060 2 [ BHESEIEC—LLA)

=
®
o
B

HY) | W& | ME ) | | g |y | e | e ey | e | ey | e | e

4 Eo1
15 e || e % It wE It} T 95 T SBHRHTHEW

wawe| Y e

E:d
o

He WHERIY (B0 WHE R dls (Z48) WHE SIS W2 - eI EEE WHEEIYE FREREE

gboboboboboboboboobog e O

-5-18



2) Y7haviR—XxrhoKER

V7 harviR—3xr FOREE L LT, BN L

v ERE D,

3) WEOXNEE (F—F v v IN—7)

BRI

IZHF 5 AOAARAN=T A

IXIT AL =Ny NI N—T %10 DX D IZEET S

#H-10 Y7 havR—xx " OE—4 > NI L—TF

v 7T — Uk - BUEEER O
TT VT T v NEHRIIAR D
REZEESEZEHTE L1
25,

v ST —URRE¥ETE=2 Y LT
B DR IE

STP JEHREEE =X U v JEIE DR
iE

[BE S T5E) H—try NI —T
A1 EW S P 5B BEEEOVER MCWD IZHiak S bk 77— VEHE
ETT—VOSEENRTE D X FEEMI S I 5 [ $E FEAIE O /ERK 2= MROVER - 5 - BT
IR D, t%;~9%WX&yl~wy~h B3 2 BEF O & B Y
D
R 2 REIZFEOHARE/ RO ERZOMER MCWD | %%énéﬁ77~vé@

2= b, < U - PR
#5%@@m@mW&o%@@m
B ERER Y

BR3

7T VUEB R EE AL
FEREIIER N TE D X H 17
)

%%7Vyb%wﬁ%wmﬁgﬂ@
HIEPIARFOF ¥ = DFRAT

MCWD DS E & 7T —DE
= b

Hdh o JICA S

7%, MCWD (%, HAIEEOXMERH IOV T, {HEIBMGD 1 » ARTE TIZ

Ve EEHT BT D,

(6) V7 harvR—RXV FOERY Y —AOFEFE

JICA 7 ¢

ATEEE, FRASE O BEFA A BTG KA EL S O S Lo B & B T FE R 5] 22 MCWD

~BIERT D T & a2
s E o FHil
RN

) Y7 harvR—xv FOERBITRE

ILELDOTHD, KV T harR—xr N &HEYS9 5T
CHBLTWAREND Lo, Kfar by v MR D EHEIEN A

V7 harviR—3r MEI, K77 MIE o TER I DA %> C5E

MESNDZENRBETHY

THEMY %, M

7 4 U EUEASOREER O] & JE LR K OFGERR &I T L
R HEMSRED A - Y 22—V O MCWD
BaEZEET 5L, K217 X9z,

(2 & D RIWZEREJE e

ik i THARIC . OFATER AT — 2, Ol

HRPRIEEATA T — Y, @EIRPH AT —Y, QREIE T AT —I D 4 B CTHEE4 5

TEMEFE LYY,

17

A-5-19



AR

STPEER T E-HMIAZIER

IREEHM F5IEEL

% WA ERE

a.

b

STPEE#R

19
1.

a.

i

STPHEERSIZEL

RREIZFREALLT

REIEFELEE -2

REEFRREREE

MCWDD EEF R EFE

RRIZFE DS - #M EERA

>

T

BAEBERT—Y

REERBEMRT—Y

REERRMRT—Y

YIhavR—RUFDR

BEERTRT—Y

Hh o JICA FAEH

X-2 V7 hariR—x2 bOFERHY

FFRHROEZE AT =BT, K3 1IR3 T LR TOIEENRMLETH D,

18

A-5-20

Gl




MR BHERE FREFRT—2(Z D1 FHEBRT— (ZD2)
1]2]3]a]s]6][7]8]9]roft1]r12]13]14]15[16[17]18[19[20]|21]22]23|24]|25]|26]27]28]29]30

1.5 EER T

NETT—CE MR EE AR

THRAMER (B

DT T—UBHRR T Ca—IL v —MER

HE (Hiha)

VKB ZHNED LT TV SR EBARIER

HE Hiha)

AEIREERE - REMS

2 RMERRBEERMN

DTOREAER

TRAMER (EN2) BB (Bh10)

DUREE=SYL T FHEMER

J)STPEIRE=4SY> J S EER

DE=RY TR REHH()

HE=HIL TR BEHLQ)

3 RER T
DY—TL k- BIEEIER
DF v R—URIEXIE
RE HHERS FEEBIAERIRAT—
112[3|4[5]|6|7[8]9([10|11[12[13]|14]|15[16[17]18[19]|20[21]|22|23|24|25|26|27(28)29(30
1.3 1R EE il

DI T—UEHE R EE SRR

DT TF—UBIRRT Da—ILo—MER

KEF R BN LT T—UBIIREERRIER

DEIRFERE - REME

2 RMERXBEERIN

1TOREMER

QURIEE=LY T FHEER

FHEEERK (ER5) B/EE R (B 10

I)STPEIRE=4R> ¥ A EER

[T 11
SEREREND) | |#E/HEREIL 19

DE=H)V TR REHH()

SE=SUL TR RAEMH )

SEREREM
NY—TLwh-BISSEIER
HERAA(ERS) | |#E/HEREIL GBI
DEIN—EREE T 1T T T T 1]
RN T
"R TENE RERTHAT—D FERET AT
1] 2| 3 4| 5] 6| 7| 8 9f[10]11)12| 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11| 12[ 13| 14|

1.5 1R EE R i

DT T—UEHB IR EE B IRIER

DETTF—UBHRRT Va—IL L —hER

KB RZNED LT T—USIIREEARIEM

AEIREERE - REME

UL

2 RMERRBEERMN

1)TOREER [ =EnEz
DIREE=RI T HEER W sw
DSTPREEE=5> FHE R W =z

VE=F) T RE RBHBE() —
SRE (A1)

HE=HULTRE - REMHQ)

/R REAR /HEE (B12)

34X RS

D=Lk - BIZEER

AF YRV RIEXIE

oo R—V R X R/ R EEE)

Hdh o JICA S

X-3 Y7 harR—xr hOERIE (X)

A-5-21



) V7 harviR—xr FOKEN
KY 7 haryiR—xr MBI AEMIEZ, R-111RTHY THD,

F-1l ARV 7 haryR—xr FOpES

IDES

BRR b

PN

R
7T VORIRERNTE D &
N2 %,

EWS P HE AR
FEER S 1B & BLE IR

v 77— /6[&‘2/7/1—/1/“/~I\
ERFIBE (0JT) #is

FEOEFEEELETT (v 7
S 7R E BT E/FliR A
95 Ak, FEEWS ISR
SEINGLERE & B T & T,

AR 2
v 7T — Uk - BUEEER O E
TT VT T v NEHRIIAR D
5%%%%%%%@?%5&5&
EA

E%é?ﬁ&é%ﬁﬁ%%

v 7TV HEEE=H ) TR
[

STP JEHR{EEE = &)/7%@%
LRI (0JT) W

RFZFEMEE O AR OTEZER L
DA EEBICRDFHE/T = v
Jy—h (=7 A NMEHL, B
K KEEH, ERR U R

BR3

7T VUEB R EE AL
FEREIIEER N TE DL H 127
D

ER%%E@JEi

JNRAT 4T

F—EF vy = R (0JT)
misE

EHAT A 7 Bk & TR BT
(AT 47, B, APRREH
) ROH— % v <=V OR

Hh o JICA A

9) HFEEEEEOEL

1) FEhEREetE

MCWD (21X BEfFE O 7 — VBN 2, A7 e = 7 MIBW T, MCWD I,

R BB RR AL L & h I
—3 > N OIS AT HE

72770, K7 hariR—x FOBAELZERT H7-0
BB EE N FEHE SN D ER D 5,

2) MERERERVCLELRERE

HHEIE H

Wizsh, BHERFEIE, 1A

¥, THED
B3 IA2YN=

2B U CIHEERIIERIC WS, BRAH
ﬁi:yF®Eé%ﬁ%:£mﬁé*k

A MCWD BIfRE12IE, LT OB RO 540, MCWD 135
® U, ARE R TZT L5 ?

. BEEGIE E MOV B AL TRBY . AV 7 ha iR
P (BFR—3 ) 1TEW,

21X, MCWD DOfHER i & 4

% CEEMBERTOE ST — U
b, MCWD o=z
T 3~4 B[R E CHmd 5,

St OR BRI AT L

fiwa

HRSETBL ZERRETHD, £,

YTV FOXF— =V N, ECONHENSE 2T 52 LR b

60

vV ol VbEa—X—0ANRBEFEEFIZOF TSI L
v ARV T (MS-Excel XIXMS-Word) OMEFEEZHIZOIT TS Z L

= RN

20

A-5-22

WS AE ST A2 (1 H 3~4 FREFRE)




v WHESFT (MCWD NGk 1 #=)

10) Y7 bariR—3r bOMKEEE

K7 haryiR—xr bOEHAE LT, 12 [T L9112, K 17,759 TH Z5HmE5
%

#-12 KT harR—kr NOBEH

HH &R (TH)
[EREINEE ¢ 4,686
[ERES S ¢ 3,217
[l 2y 9,746

At 17,759

Hh o JICA FAEH
E: BEREEDOD, HEOLEEBNH V155,

21

A-5-23






AH—6 SEAM






B —6-1 BIEE=A) T 74— L






BH-6-1 E=R) T TA—L

MONITORING FORM (Construction Stage)

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monitoring based on regular
reports including measured data submitted by the project proponent. When necessary, the project
proponent should refer to the following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

U O Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item Monitoring Results during Report Period

Responses/Actions to Comments and Guidance
from Government Authorities

00 O Mitigation Measures

U Water qualityl] Wastewater measured valuell

ItemO Unitd Measured Measured Local Reference: Remarks
value value standards Japanese
(Mean) (Max.) standard

SS (mg/L) 150 200 | O time per

week before
discharge into
river

O O Social Environment

O Impact to existing road

Monitoring item Monitoring results during report periods

Conditions of construction vehicles operation and
traffic jams

0 Labor environment

Monitoring item Monitoring results during report periods

Labor accidents
Safety Protector
Safety Meeting

A-6-1-1




MONITORING FORM (Operation Stage)

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for

necessary items that are decided by environmental reviews.
reports including measured data submitted by the project proponent.

proponent should refer to the following monitoring form for submitting reports.

JICA undertakes monitoring based on regular
When necessary, the project

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

100 Mitigation Measures

0 Water qualityl] Effluent measured valuel]

Item[ UnitO Measured Measured Local Reference: Remarks
value value standard Japanese

(Mean) (Max.) standard
BOD(mg/L) 120 160 | O time per week
Fecal Coliform 800 3000 | before discharge into

(MPN/100mL) river

Ammonia as NH3-N 7.5 100
(mg/L)
Nitrate as  NO3-N 30 100
(mg/L)
Phosphate (mg/L) 10 16
Oil and Grease (mg/L) 15 30
Surfactants (mg/L) 30 -

00 Waste

Monitoring items

Measured value

De-watered cake: generated volume

De-watered cake: disposed volume in landfill

O O Social Environment

U Impact to existing road

Monitoring items

Monitoring results during report periods

Conditions of vacuum trucks operation and traffic
jams

Conditions of dump trucks operation and traffic
jams

0 Assignment of Private De-sludgers for Septage Collection

Monitoring items

Measured value

Monthly total volume collected by Private
De-sludgers

00 Labor environment

Monitoring items

Monitoring results during report periods

Labor accidents
Safety Protector
Safety Meeting

A-6-1-2
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EH-6-3 KESTT—H

BETFCebuti I T—U Rk TSV DK E S HfER

N #&A
/\ ‘I_ M7 >
AHRE| B 0152 62018.220[2018227] T2

TSS mg/L | 28,900 2840 | 1,450 | 11,063
BOD | mg/L | 19,809 980 591 1127
77— COD | mg/L | 34,154 6,733 | 1,984 | 14,290
T-N mg/L 1,693 1,901 417 1,337
T-P mg/L 430 647 258 445

7SS | mg/L 193 192 89 158
BOD | mg/L 691 175 255 374
DEER COD |mg/L| 1580 825 511 972
T-N | mg/L 203 665 265 378

T-P | mg/L 73 34 59 55
TSS % 98.6
BOD % 94.8

rREE CcoD % 93.2
T-N % 71.7
T-P % 87.6

BE7FECebuth £ T T—URiK TS5 hAKE iR (2014.4~2015.2)

. R&EA
AN L
AHTIRE B 20143 | 2014.4 | 20145 | 2014.6 | 2014.7 | 2014.12] 2015.1 | 2015.2

TSS |mg/L| 21,000 210 170 450 300 450 450 850
+77—3 BOD |mg/L| 3560| 1,000| 5440| 3240| 1440| 8620| 6,300| 3520
COD |mg/L| 4,550 | 18,039 | 16,924 | 15600 | 11,048 | 16,924 | 20,899 | 29,810

TSS |mg/L 30 <1 2 4 8 1 400 1
TEER BOD |mg/L 250 125 2471 668 320 | 1,004 | 1,140 256
COD |[mg/L 200 248 | 4,118 850 715 3654 | 2432 385

TSS | %
PrEZE BOD | %
COD | %

BEfFCebuti T —U Rk TS5 b K E 2 A5 B (2015.3~2015.9)

N R&EA
\ kv IS
cikials Rals 2015.3 | 20154 | 20154 | 2015.7 | 2015.7 | 2015.9 | 2015.9 | 2015.9 i

TSS |mg/L 263 308 | 11,040 911 | 26,860 | 11,869 | 38,000 | 34,100 23812

+77—3 BOD |mg/L| 1,384 | 1080 | 2,600| 1,076 | 3,900| 1,600 | 11,000 | 12,000 4,235

COD |mg/L| 10598 | 11,435 | 4,000 | 19,261 | 6,400 | 4,700 | 9,400 | 10,000 13,099

TSS |mg/L 1 A 40 2.7 320 620 80 120 202
DR BOD |mg/L 86 119 240 119 280 210 180 230 481
COD |mg/L 120 329 68 352 50 120 81 81 863
7SS | % 99.2
FREER BOD | % 88.6
COD | % 93.4

XTSSDFEH, BREZFEIL1,000me/ LU T(ERERE) DT —2%RN-6T—2DFEH{E

A-6-3-1




X SEARSTPRALTT UK

ZALTT—OHRK

B®&EA TSS BOD coD
/8 mg/L mg/L mg/L
2016.10 18,400 2,292 16,277
2016.10 2,700 2,492 13,127
2016.10 4,500 928 5113
2016.11 21,700 3,419 27,8717
2016.11 15,900 3,465 18,748
2016.11 17,000 4512 18,132
2016.12 24,800 1,596 14,865
2016.12 32,600 7,047 16,476
2017.1 18,000 3,914 23,709
2017.1 16,400 2,583 7,950
20171 18,000 2,712 14,556
20171 19,400 2,408 13,841
2017.2 5,600 1,402 7,964
2017.2 4,000 871 5,993
2017.2 2,000 2,060 3,653
2017.2 2,750 1,499 3,645
2017.3 17,900 6,964 14,638
2017.3 4,850 6,800 7,582
2017.3 18,100 3,763 17,927
2017.3 6,100 3,362 12,403
S| 13,535 3,204 13,204
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1 Summary

The importance of proper waste disposal is a primordial concern of every household and
individual. It should not be taken for granted because it can greatly affect the environment and
the balance of nature. This household survey aims to determine the household practices of the
selected municipalities and cities of Cebu when it comes to waste water disposal. Furthermore,
this study further aims to ascertain on whether or not, waste water (sludge) withdrawn from
different households will have a possible use to the farmers as fertilizer.

The following highlights are drawn from the results of the survey:
Household survey

e Most of the respondents were MCWD subscribers; few were customers of local
service water provider, while others used deep wells.

e Most of the respondents have their own septic tank or cesspit/latrine as waste
water storage facility that is equipped with opening with cover and a bottom slab.

e Respondents who own a waste water storage facility have never experienced
withdrawing sludge for a long period of time

e Those who have experienced withdrawing sludge express that the quality of effluent
they observed were good. Sludge withdrawal was done by private sector and the
only reason that they avail of such service is because the tank became full.

e Respondents were open as to the possibility of sludge withdrawal within 3-5 years as
long as it is affordable to them.

e Most of the respondents’ waste water from the kitchen is drained to canals while
waste water from toilet is going to the septic tank.

e The average size of septic tank is around 5.37 m?

Farmer’s Survey

e Most of the farmers are located in the mountain area of Cebu City.

e Most of the farmers owns at least a 1 hectare lot where different kinds of crops (eg.
Flowers, vegetables, fruit bearing tress) are cultivated.

e Most of the farmers does not get agricultural water supply from a water service
provider but rather sourced it from ground water such as ponds, rivers, and springs.

e Farmers used both commercial and organic fertilizers for their crops.

e Most of the farmers were willing to try the compost from sludge taken from septic
tanks as fertilizer to their farm
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2 Introduction

Environmental Programs and initiatives are enacted by national policy makers in order to
protect the people from health hazards. These national policies are cascaded down to the
local government units to formulate ordinances and implementing rules and regulations
that suit its locality. In 2014, City Ordinance No. 2398, also known as septage management
program ordinance, was enacted to protect the health of the people and the environment
by controlling and managing the storage, collection, transport, treatment, and disposal of
septage or sludge from various sources in the city of Cebu (Cabrera, 2014). This ordinance
includes but not limited to: proper construction of septic tanks and frequent collection of
sludge. However, this policy may be in place, but is this implemented or has this reached its
implementation in the household level? It is therefore the aim of this study to describe the
Septage management practices of the different households in the six (6) municipalities of
Cebu.

Republic act 9275, otherwise known as the “Philippine Clean water act of 2004” mandates
local government units to prepare a program on septage management and to share the
responsibility in the management and improvement of water quality within their respective
territorial jurisdictions. Furthermore, the same law mandates local government units to
appropriate necessary land for the construction of a sewage and/or septage management
facilities. These facilities shall be used in treating withdrawn sludge from different
establishments and assures proper disposal of the same.
Ingallinella, Sanguinetti, Koottatep, Montangero, Strauss (2002) averred that faecal sludge
collected from different home-made sanitary facilities such as septic tanks are usually
discharged not treated which poses a great risk to water resources and public health. That
is why, it has been well documented that there is a direct relationship between different
health diseases such as cholera, hepatitis, and dysentery and the unrestricted discharges of
residential sewage system (Robbins, 2007). Until such time that these practices shall be
properly managed, people continues to be at risk of these health hazards posed by
indiscriminate disposal of household wastes.

With these considerations at hand, proper septage management is an indispensable
practice. And this practice should start at home as it is considered as the basic unit of the
society. These individual households may not be the major contributor to environmental
pollutions, but taking them as a whole poses a big risk to the environment. Therefore,
acting on the basic step of identifying the septage management practices of these
households is the first priority, and from there, programs and interventions shall be
implemented in order to prevent more risks to the environment and the people.
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3 Survey

3-1 For Residents

3-1-1 Methodology

This study employed descriptive survey method using a custom-fit questionnaire designed
appropriately for the purpose of the study and served as an Interview guide. The same
questionnaire has undergone corrections and refinements before the actual survey
implementation. These corrections include changing of numbering because of skipping
questions and unlocking or changing of terms that can be clearly understood by the
respondents. Though questions were in English, these were translated into the local dialect
during the conduct of the survey. After the data were gathered, appropriate statistical
treatment such as percentage and ranking were employed in order to obtain relevant
information.

When it comes to statistical treatment used, a simple percentage and ranking were
employed in this study. For questions that a certain range needs to be computed, the
highest response of the respondents were deducted by the lowest response and divided by
five (5) groups.

3-1-1-1 Questionnaire and contents of the interview
Please see Annex 5-1-1

3-1-1-2 Preparation/Mobilization
1) Resources
A total of 6 Field Interviewers (FI) were deployed in the 6 survey areas. Each Fl is assigned
to a specific Local Government Unit (LGU) and a number of household respondents that
they are supposed to survey. In the conduct of the survey, each FI needs the following
resources:

- Interviewer’s Kit — containing the questionnaires need for the LGU

- ldentification — Survey ID needed for them to be identified by the respondents

- Transportation Allowance and Honorarium

2) Mobilization

During the orientation, they were introduced to the questionnaire and did a simulation
interview with one identified respondent in order to get a feel on the flow of questions and
other possibilities that they may encounter during the actual survey. After the simulation
interview, they were asked to share their experiences and even difficulties in conducting the
interview.

During the survey proper, each field interviewer is already assigned to a specific Local
Government Unit (LGU) and a barangay where they are supposed to conduct they survey.
Upon reaching the barangay, they will proceed to a starting point (any permanent landmark
such as: church, school, medical facility and others) which were already set and part of the
interviewer’s kit. From there, a random number is generated to serve as a guide to the first
household respondent. After the first household, an interval of one (1) house is observed
before the next household is chosen. During the entire conduct of the survey, field
interviewers observed the right side rule, meaning, they are supposed to interview
respondents from households located on the right side when walking along the road. This
process ensures systematic selection and wide area coverage in the conduct of the survey.
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3-1-2 Survey Area and Respondents

3-1-2-1 Survey area

Respondents of the survey were residents of the randomly selected households from the
following six areas in Cebu: Compostela, Liloan, Consolacion, Mandaue, Cebu City, and
Talisay City.

3-1-2-2 Survey Respondents

1) Number of respondents

Number of respondents in each municipality was identified accordingly in proportion to the
total population of the municipalities and cities. In order to randomly select the
respondents, list of customers from the Metropolitan Cebu Water District (MCWD) was
used in the selection process. Using Minitab Statistical Software, random respondents were
chosen among the list. Barangay location of these respondents served as a guide in the
selection of the actual respondents in the survey. A total of 200 respondents were
interviewed in the survey. However, around 20% of the total respondents were non-MCWD
subscribers while and the remaining were customers of MCWD.

Table 3-1 Number of survey respondents

City\Sample type MCWD customer MCWD non-customer Total %
Compostela 8 2 10 5.0%
Liloan 11 3 14 7.0%
Consolacion 11 3 14 7.0%
Mandaue 41 9 50 25.0%
Cebu City 73 18 91 45.5%
Talisay City 18 3 21 10.5%

Total 162 38 200 100.0%
2) Average number of household member

Table 3-2 presents the average number of household members per survey area. Taking the
total number of household members per locality, divided by the number of households
surveyed in the area (ex. Liloan 63/14=4.50), it was found out that Talisay City had the
highest average household members with 5.38 while Liloan got the lowest average
household members with 4.50.

Table 3-2 Average number of household member

City Number of household Number of household Average number of

members surveyed household members
Compostela 52 10 5.20
Liloan 63 14 4.50
Consolacion 75 14 5.36
Mandaue 242 50 4.84
Cebu City 482 91 5.30
Talisay City 113 21 5.38

Total 1027 200

Respondents were further asked on how many members of each family that belongs to the
each group indicated below.

There were a total of 1,027 individuals listed as part of the members of the household. Of
these, more females than males were observed, and more of them were coming from the

4
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age group of 22-27 years old. There were 153 (sum of 0-5 and 6-11) members of the
household who were children and 142 (sum of 58-63 and 64 above) who could possibly be
senior citizens. With this, septage management is very important because these children
and senior citizens could be the one who will be more affected if there is contamination in
water system.

Table 3-3 Total Number of family members of the respondents

Age group (years) Male Female Number of persons
0-5 35 35 70
6-11 49 34 83
12-17 46 39 85
18-21 45 61 106
22-27 70 77 147
28-33 48 48 96
34-39 49 35 84
40-45 24 42 66
46-51 36 27 63
52-57 33 52 85
58-63 25 28 53
64 and above 30 59 89

TOTAL 490 537 1,027

3) Religion

Data on the Religion of the Respondents are presented in figure 3-1. As revealed in the
figure, one hundred eighty five (185) or 92.5% of the respondents were Roman Catholics.
This is the dominant religion in the province of Cebu that is why most of the respondents
belong to such religious affiliation.

None

|

Roman Catholic

Jehova Witness

Iglesia ng Dios (Dating Daan)
Christian

| |
RRRWRRRPNPE R

Bible Baptist

Apostolic Faith

0 20 40 60 80 100 120 140 160 180 200

Figure 3-1 Religion of the Respondents (number of respondents)

Respondents were asked as to the main source of income of the household.

Figure 3-2 has the results. The figure revealed that majority of the respondent’s household
main source of income is from salaries and wages of an employed family member. Although,
there were also others who got their main source of livelihood from a small business (eg.
Sari-sari store (small business), internet café’s, vulcanizing shop, some receives a monthly
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pension from Social Security System (GSIS) and Government Services Insurance System

(GSIS)
1% 1%
1%
5
M Wages and salaries/employed
B Others
 Shop owner
M Animal husbandry
M Crop Farming
M Fishing
Figure 3-2 Main Source of Income
4) Preference on expense

The next table will reveal the top three expenses of the household. Meaning, after receiving
their salaries, wages, and other incomes, where will it go? Respondents were asked to rank
(with 1 as the first priority, 2 as second, and so on) the list based on the amount they usually
spend for each category. Table 3-4 reveals the results. Taking the average response of the
respondents (based on their rankings), table 3-4 revealed that the top 3 categories where
household expenses will go were Food, Education, and Utilities. Utilities in this sense
includes water, solid waste, energy source for lighting and cooking such as electricity, gas,
kerosene, charcoal, and/or firewood. The result simply implies that food for the table will
always be the first priority of every household.

Table 3-4 Household expenses

Average of the rating Categories
1 1.26 Food
2 2.22 Education
3 2.3 Utilities
4 2.5 Personal Care
5 2.5 Recreation
6 2.55 Health
7 2.76 Housing
8 2.8 Transportation
9 2.92 Clothing

6
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Part of determining the socio-economic standing of a family is through the things that they
possess. Some of these things could be very basic while others may also be a luxury. Figure
3-3 has the results. The top 3 common things that each household possess are Television
with satellite dish (cable TV) with 187; followed by an electric fan with 180 respondents; and
mobile phone with 169. The least commodity that each household possess are mosquito
nets with 19; private car with 23; and private bicycle with 37 respondents.

Mosquito net 19
Blanket 112
Pair of shoes 108
Washing machine 78
Air conditioner 49
Electric fan 180
Refrigerator 127
Computer 41
Mobile phone 169
Fixed phone 45
Radio/transistor 129
Television/satelite dish 187
Private bicycle 37
Private motor cycle 61
Private Car 23

0 20 40 60 80 100 120 140 160 180 200

Figure 3-3 Things that respondents possess in the household *multiple response (no. of respondents)

5) Spread of diarrheal diseases

Respondents were asked on whether or not any members of the family have experienced
hospitalization due to diarrheic diseases. Figure 3-4 shows the results. Most of the
respondents could not anymore remember when was the last time a member of the family
have experienced diarrheic diseases. Only few (17) have experienced diarrheic diseases
once a year. This result may imply that as of the moment, there is not much contamination
in the water supply yet. The availability of a purified drinking water now-a-days may have
contributed to a more safe drinking water that is why diarrheic diseases are not anymore
that prevalent.

Could not remember when 178
Once a month 2
Once a year 17
Once for every six months 1

Others 2

0 50 100 150 200

Figure 3-4 hospitalization due to diarrheic diseases (number of respondents)
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The next figure shows the some social problem that is experienced by the household within
the community. Figure 3-5 shows the results. It was revealed that the most prevalent social
problem they have experienced in their community is the presence of solid waste that are
scattered in public places or accumulated in drainage. This is the main cause of flooding
(the second in rank) which is a frequent occurrence in the area whenever there is a strong
pouring of rain. Furthermore, it also not surprising to observe that no job / source of
income remains a social problem to most of the people. Although government have
problems that would create more employment people, still only few got hired because of
the needed skills for the job. While these top 3 social problems remain to be unsolved,
others could not decide on which of these social problems they would consider as the
biggest. Instead of choosing just one problem, they considered 2 or more problems as the
issues they have experienced in their community.

violence

theft

no job/ source of icome

bad road conditions
outbreak of epedemic disease
Flooding

No stable supply of electricity
No stable supply of water
environmental water pollution
solid waste are scattered in public places
others

None

Figure 3-5 Social Problems encountered by the respondents (number of respondents)

Aside from being a residence, respondents were asked if there is any other purpose of the
house they are living. Figure 3-6 shows the results. As revealed in the figure, most of the
respondents used their house exclusively for residence only as indicated by 175
respondents. However, there were others who maximized their place and use a space for
small eatery (carenderia), while others have small shops and others offer their residence for
rental or boarding house.
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Residence only 175

Residence with restaurant 2

Residence with small shop 11

Other 12

0 50 100 150 200

Figure 3-6 Purpose of house aside from residence (number of household)

In this question, respondents were asked at the same time observation was employed to
determine the type of dwelling of the respondents. Type of dwelling refers to the floor area
of the residence, whether it has one or multi-floor dwelling. Figure 3-7 shows the results.
Maijority of the residences surveyed have only one floor type of dwelling with 116 of the
respondents. This was followed by residences that have more than one floor (2 or 3 floors)
type of dwelling. In a place where space is so limited, like within the city setup, people are
beginning to discover the importance of having a multi-story house in order to save and
maximize the little space that they have.

Apartment 2

House: Multi-Floor 82

House: One floor 116

0 20 40 60 80 100 120 140

Figure 3-7 Type of dwelling (no. of household)

After determining the type of dwelling that respondents have, they are asked as to the
number of rooms they have in their house. Figure 3-8 has the results. It was found out that
about 64% of the respondents have three rooms or more in their dwellings. The others
have two and one room with 42 and 31 respondents respectively.
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One room

Two rooms

Three rooms

Four rooms

More than four rooms

52
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Figure 3-8 Number of rooms and other living service rooms (no. of households)

3-1-3 Results
3-1-4Water and Sanitation

1) Monthly fee for MCWD water provision

The next figure reveals the average monthly expenses of the respondents related to water
consumption (excluding mineral water used for drinking).
herein includes expenses for water used in kitchen, washing, and toilet. These expenses
may be reflected in their bills if they are MCWD subscribers. Figure 3-9 reveals the results.
As the figure revealed, more of the respondents paid around 250.00 pesos per month for
water consumption which is more or less the minimum amount paid to MCWD. This was
followed by those who paid around 500.00 pesos per month. Therefore, most of the
respondents (sum of 250.00 and 500.00) paid around 500.00 pesos monthly for water

consumption.

More than 1000 Php
~1000 PhP

~750 PhP

~500 PhP

~250 PhP

Less than 50 PhP
Not paid

71

15

20 30 40 50 60 70 80

Figure 3-9 Average monthly expenses in water (in Philippines peso)

10

A-6-5-13

The average figures indicated




2) Cost for septage removal service

Currently, respondents are not paying a monthly fee for the cost of septage removal
because such service will only be availed and paid during the actual removal of the sludge.
However, this question asked the respondents to give estimated monthly expenses related
to sanitary activities. Sanitary activities relates to disposing of sludge to the septic tank,
maintenance of pipes, water used in the toilet, and water used in kitchen for cooking. Figure
3-10 shows the results. More than fifty percent (50%) or 108 out of 200 respondents did not
spend any amount for sanitary activities every month. For those who have indicated their
answers on the other hand, gave an estimated amount based on their monthly water
consumption bill.

More than 500 Php
~500 PhP
~300 PhP
~200 PhP
~100 PhP

Less than 20 PhP
Not Paid 108

Other

0 20 40 60 80 100 120

Figure 3-10 Average monthly expenses for sanitary activities (in Philippine peso)

3) Government Services and facilities

Government provides necessary drainage and canals in strategic places in order to prevent
floods in the area. However, even with the presence of these infrastructures and facilities,
respondents were asked on what are the improvements that they would want to expect
more from the government in relation to sanitary fields. Figure 3-11 has the results. As
revealed in figure 7, more than fifty percent (50%) of the respondents said that an
improvement on the condition of the drainage is of primary importance. Considering that a
lot of areas are flooded during rainy season, this is the area where government should
improve their services. Although, looking at the situation, it is more on the residence call to
make sure that their drainage are passable with water. Most of the time, because of the
indiscriminate disposal of garbage by the people, most of the plastic thrown in the canals or
drainage block the water that passes through it therefore causing flooding in the area.
Another area that public service should improve more is to lower the price of withdrawing
sludge. Since this service (withdrawing of sludge) is currently done by private agencies, it is
that not affordable for most of the people (cost of sludge withdrawal by private sector
shown in table 3-5). The table shows that for every withdrawal of septic tank content, one
has to pay around 2500 pesos per truck (with 6m> capacity) within 20 meters from the
location of the truck and additional fee of between 300-500 pesos for every 5 meters in
excess of 20 meters. Furthermore, if the customer decides to have the septic tank cleaned
by the provider, an additional cost of 4,500 pesos for cleaning the septic tank shall be paid.
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Therefore, if the government can create programs and strategies that would lessen the cost
of withdrawing sludge, more people would be encouraged to withdraw their sludge
frequently and therefore minimizes soil and water contamination.

Table 3-5 Cost of withdrawing septic tank by private sectors (amount in Philippine peso)

Provider Amount Additional Cost Cleaning

Septic Tank Services 1 | 3000/truck for 20 meters 500/ 5 meters of excess

Septic Tank Services 2 | 2500 / truck for 50 meters 300 / 6.3 meters of | 4,500
excess

Septic Tank Services 2 2500 / truck for 50 meters 300 / 6 meters of excess | 4,500

Construct new sludge treatment facility which is
operated appropriately

Decrease the generation of water borne disease

Improve the condition of the drainage 123

Improve the water quality in the water
environment such as river, pond and sea

Increase the number of private agencies or
government sector for sludge collection

Lower the price for withdrawing the sludge

Prevent the smell generated from sewage

Other 11

0 20 40 60 80 100 120 140

Figure 3-11 Improvements for Public Service regarding Sanitary Field

4) Payment for Additional Government Service

After choosing the kind of improvement that respondents expects from the government,
they were asked if they are willing to pay an additional fee for such service/s and how much
are they willing to pay. Figure 3-12 and table 3-6 reveals the results respectively.

M No intention to pay

M Intend to pay

Figure 3-12 willingness to pay
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This is the problem with the society, they would want to improve the public service, but do
not want to pay additional fee for such service. It seems that they just want to have it for
free. As revealed in figure 3-12, most of those who indicated an additional service
improvement from public have no intention to pay more. So the next question would be,
where should the government get the needed funding to provide these additional services
to the people?

On the other hand, for those who indicated that they are willing to pay additional fee for the
service/s, can only afford to pay not more than 180.00 pesos for such service as indicated by
the sum of 16 and 24 which is around 68%. Others though could not estimate the amount
but nevertheless willing to pay for the additional services and probably wait for the
appropriate computation.

Table 3-6 additional fees for the service

Additional Fees for Service (in

pesos) Frequency
90 and below 16
91to 180 24
181to 270 1
271 to 360
361 and above 1
Could not estimate 17
TOTAL 59

5) Water Equipment source

Respondents were asked as to the kinds of water equipment that they own in their
residence. Figure 3-13 reveals the results. As revealed in the figure, most of the
respondents have their own water meter connected to a service provider whether MCWD
or their own local water provider. But even though they have their own water meter,
others still prefer to have their own storage tank most especially for elevated areas where a
schedule water interruption is more frequent. Others have their own deep well as a main
source of water.

Water meter 178

Storage tank for receiving water from water supply
agency

Storage tank for receiving rainwater 4

Deep Well 24

0O 20 40 60 80 100 120 140 160 180 200

Figure 3-13 Kinds of water equipment *multiple response
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6) Toilet type

Respondents of the survey were asked as to the kind of toilet that they have. Whether it is
flushed toilet or not. Figure 3-14 has the results. Almost all of the respondents said that they
are using flushed toilet in their residence with 99% of the respondents. With this 99% flush
kind of toilet, around 82% or 163 of them used water tank / jar and dipper, or water pots for
cleaning defecation and bowl.

1%

M Flush toilet

M Vault toilet

99%

Figure 3-14 Kind of toilet

7) Water used in cleaning the toilet

In cleaning the toilet, respondents were asked on the kind of water do they use. Figure 3-15
reveals the results. Most of the respondents used water from MCWD in cleaning the toilet
while others used water from deep wells and other local water service provider.

Water from MCWD 159

Rain Water 4

Other 50

0 50 100 150 200

Figure 3-15 Kind of water used in the toilet (*multiple response)

3-1-5 Wastewater discharge and septic tank

In this question, respondents were asked as to the kind of sanitary equipment that the
house have. Sanitary equipment in this context refers to the availability of septic tanks or
latrine or cesspit, and drain pipes. Figure 3-16 shows the results. Most of the respondents
have both drain pipe and septic tanks or latrine or cesspit but waste waters from kitchen are
discharged into canal or drainage while only waste from toilet bowls are discharged into the
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septic tank or cesspit. On the other hand, some of the respondents have septic
/latrine/cesspit only therefore all household drain pipe are connected to the tank that could

probably make the tank full faster.

pond

Both drain pipe and septic tank / latrine or
cesspit are installed and both wastewaters a

environment such as river and pond

No wastewater treatment facili

Only drain pipe discharged into canal, drainage
/ public water environment such as river and

Only septic tank / latrine /cesspit

I

ty

re

discharged into canal, drainage / public water

0 20

40

60 80

100 120 140 160

Figure 3-16 kind of sanitary equipment owned by the household

Respondents were asked on the outlet of their waste water at home. Table 3-7 has the

results.

As revealed in the table, most of the waste water from the kitchen was discharged to a
canal, drain, or even rivers. But for toilet wastewater, more particularly those coming from
the toilet bowl; these were disposed into the septic tank /cesspit/latrine.

Table 3-7 Waste water discharged

Water Source Kitchen | Washing Clothes | Body Washing Toilet Other
Public Sewer Pipe 0 0 0 0 0
Septic Tank/Cesspit/Latrine 6 5 13 195 0
Canal, Drain, River, etc. 192 191 184 5 0
Directly soaked into ground 2 4 3 0 6
Other 0 0 0 0 0

Respondents were asked whether they own a septic tank or cesspit/latrine as a wastewater
storage facility. This question was explained to them especially the difference between a
septic tank and a cesspit/latrine. Figure 3-17 reveals the results. Out of 200 respondents, a
total of 195 respondents own an enclosed waste water storage facility. Of these, 130 or
65% own a septic tank while 65 or 32.5% owns a cesspit/latrine.
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_2.5%

M Septic Tank
M Cesspit/latrine
Other

Figure 3-17 Kind of waste water storage facility

Those who indicated that they have septic tank, cesspit or latrine, were asked for an
estimate of the volume of the tank. To get an estimate, actual survey of the area where the
tank is located is done. This is also to determine the area or location of the septic tank, then
estimated length, width, and depth were asked from the respondents. Table 3-8 shows the
results. As revealed in table 3-8, the average size of the household’s septic tanks or cesspits
was about 5.37 cubic meter. Although, it is surprising to see a very small septic tank with
only 0.11m>, but looking at the data, it was very deep. It was just that it has a very small
length and width that made the volume as such. On the other hand, the maximum size of
the septic tank surveyed was 18.16 cubic meter. This septic tank is owned by a respondent
who has a business or apartment for rent where at least 20 people are using it.

Table 3-8 Volume of the septic tank

)

Range (in m? Frequency
1 and below 6
1.1to2 9
2.1to3 49
3.1to4 37
4.1 and above 89
cannot estimate 5
TOTAL 195
Mean 537 m’
Maximum 18.16 m’
Minimum 0.11m?

Putting disinfectant to the sanitary equipment is very important because it can prevent
water borne diseases that causes diarrhea and even stomach infection. In this question,
respondents were asked on how often they disinfect their sanitary equipment. Figure 3-18
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has the results. Most of the respondents continuously disinfect their sanitary equipment
with 117 of the respondents. While it is surprising to see group of respondents who never
put disinfectant into their sanitary equipment, others put disinfectant more frequently like
once a week or twice a week, while others could not anymore remember when the last time
they put one.

Continuosly put into facility 117
Once a month 5
Once a year 11
Never put into facility 15
Only when epidemic diseases is generated 3
Other 45
0 20 40 60 80 100 120 140

Figure 3-18 Frequency of disinfecting the sanitary equipment

This question reveals on whether or not respondents have experienced withdrawing sludge
from their septic tank. Let us see the result on figure 3-19. Considering that some of the
septic tanks are bottomless, meaning do not have flooring or bottom slab, it is not surprising
to see that most of the respondents have never experienced withdrawing a sludge from
their septic tanks. Although, they would say that they are using a closed-type septic tank,
the fact that they have never experienced withdrawing sludge for a long period of time,
simply means that water from the tank are absorbed by the soil which could pose a great
risk to the environment. The absorption of these wastes to the soil could contaminate
water supply pumped by a deep well.

More than once a year 1
Once a year 3
Once for every 3 years or more frequent 9
Once for every 5 years 21
Never 133

Others 28

0 20 40 60 80 100 120 140

Figure 3-19 Frequency of withdrawing sludge

Those who have experienced withdrawing the content of their septic tank were asked on
the agency that did the withdrawal of sludge. Figure 3-20 has the results. Most of the
respondents who have experienced withdrawal of sludge from septic tanks availed the
service from a private sector. Since this service is not yet offered by the government, the
private sector has the monopoly of offering sludge withdrawal services to the household.
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Private Sector 59
By our family 1
By our family together with our community 1

Other 1

0 10 20 30 40 50 60 70

Figure 3-20 Agency requested to withdraw

Withdrawing sludge from a septic tank is not that affordable for many (actual amount were
presented in the table above, Government Services and Facilities). But how much does it
cost for respondents to empty a septic tank by a private sector? Table 3-9 has the range of
costs involved. Most of those who experienced withdrawal of sludge from septic tank paid
around 2,000.00 to 5,000.00 pesos. This is the average amount charged by private sectors
engaged in sludge withdrawal service. Though the amount would also matter depending on
the distance of the septic tank from the road where the truck is located. The farther the
house from the truck, the more expensive is the charged as it is computed based on
distance.

Table 3-9 Cost paid to withdraw sludge

Price Range
(in pesos) Frequency
2800 and below 27
2801 to 5600 23
5601 to 8400 5

8401 to 11200
11201 and above 1

Could not determine
TOTAL | 62

There are certain rules and ordinances that require households to frequently withdraw
sludge from septic tanks. But was these followed by the households? Let us see the results
in figure 3-21 when respondents were asked on the reason/s for withdrawing the sludge.
The most obvious reason why a household need to withdraw sludge from the septic tank is
because the tank became full. Since sludge withdrawal is an expensive service, therefore

households find no reason for withdrawing sludge more frequently as long as it is not yet
full.
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To comply with the regulation or to keep
conditions good

Because odor was generated from the tank 1

Because the tank became full of sludge 59

0 10 20 30 40 50 60 70

Figure 3-21 Reasons for withdrawing sludge

In order for easy withdrawal of sludge, septic tanks must have a hole or opening with a
cover that is big enough for a hose to be inserted when withdrawing sludge. Figure 3-22
shows the statistics of the survey. More than majority of the respondent’s septic tanks are
equipped with an opening with a cover with 89% or around 178 of them. Without the
opening with cover, it would be very hard to withdraw the sludge from the septic tank. If
this is the case, then, a hole must be made where the hose will be inserted.

For Cebu City alone, out of 91 respondents 82 or 90.1% has an opening with cover in their
septic tanks as revealed in table 3-10.

Table 3- 10 Cebu City Area

Frequency

Yes. Opening with cover is installed on the septic tank etc. 82 90.1%

M Yes. Opening with cover is
installed on the septic
tank etc.

B No. Opening with cover is
not installed on the septic
tank etc.

Figure 3-22 Whether or not septic tanks have opening with cover

Figure 3-23 reveals the location of the septic tank / cesspit of the household. Most of the
septic tanks of the respondents were located outside the building or house with 114. There
were some of them have their septic tank directly under the toilet, while others have them
under the floor under than toilet or kitchen. When septic tanks are not located outside the
house, it can cause so much inconvenience on the household members because of the dirt
and smell that it can emit. Furthermore, when time of sludge withdrawal comes, the
process can further because more inconvenience to the household.
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Under toilet 41

Under kitchen 4

Under floor other than toilet/kitchen 21
Outside of building/house 114
Other 16

0 20 40 60 80 100 120

Figure 3-23 Location of Septic Tank

Upon learning that respondents own a septic tank, they were then asked on whether or not
the septic tank has a bottom slab (concrete flooring) or not. Figure 3-24 has the results.
Most of the respondents said that their septic tank is equipped with bottom slab with 150
answers. However, the result may be somewhat contrary on the previous answers of the
respondents considering that most of them have not experienced withdrawing sludge from
the septic tank. Now, if the average size of the septic tank is around 5m?>, then it should not
take long enough for the septic tank to become full which therefore need a withdrawal of
sludge. With this, one factor that made the septic tank not being full even in a long period
of time is because the septic tank is divided into two compartments. One compartment
stores the solid waste while the other one contains the liquid with which has no bottom
slab. Therefore, only one compartment (where the solid are stored) may have a bottom
slab while the other one has none which may directly soak to the ground.

On the other hand, respondents may have mentioned that there is a bottom slab of their
septic tank but probably, they were not so sure if it is indeed concrete or just soil.

Yes. Septic tank is equipped with
150
bottom slab
No. Septic tank has no slab - 37
Unknown I 7

Other 2

0O 20 40 60 80 100 120 140 160

Figure 3-24. Whether or not septic tank has bottom slab

For those who have experienced withdrawing a sludge, they were asked if they have
experienced observing effluent from septic tank and what is there impression of the
effluent. Figure 3-25 shows the results. Most of the respondents have never experienced or

20

A-6-5-23



observed an effluent from a septic tank and therefore could not say anything on the quality
of such. Nevertheless, those who have observed have a good feedback on the effluent and
said that the effluent’s quality is relatively good and acceptable.

No experience and unknown the
. 136
effluent quality
Bad quality of effluent I 11

Good or relatively good (acceptable)
. 27
quality of effluent

Other - 22

0O 20 40 60 80 100 120 140 160

Figure 3-25. Experience of observing effluent from septic tank

Considering that most of the respondents have not experienced withdrawing their sludge
for a long period of time, this question would somehow open their minds on the possibility
of frequently emptying their septic tank than what they usually do. What is their take about
this? Figure 3-26 has the results.

The plan of more frequent de-sludging of septic tanks got a positive feedback from the
respondents. Most of them, around 175 (sum of 119 and 56) were in favor of the
desludging of septic tanks every 3 to 5 years, however, few considers the price to be paid for
them to make a concrete decision. With this, proper strategy on pricing must be carefully
considered in order not to burden the consumers for such service.

Yes, definitely 119

Yes, but depending on price to be paid 56

No, it can be managed by myself 2

No, not necessary for public sector
activity

Other 14

0O 20 40 60 80 100 120 140

Figure 3-26. Possible de-sludge within 3-5 years
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This question asked the respondents if they would allow workers who will de-sludge their
septic tanks to enter the house during desludging. Figure 3-27 reveals their answer.
Although more than half the respondents would allow entry of workers to de-sludge inside
the house, a schedule must be set before the actual desludging. This is to ensure proper
coordination and monitoring of the whole process to prevent any untoward incidents to
happen.

Yes, any time 60

Yes, but schedule should be informed in
101
advance
No, it should be done from outside of

my housing plot (I will assist the work... 23

No, not necessary for such de-sludge

) 10
service

Other 2

0 20 40 60 80 100 120

Figure 3-27. Entry of workers for de-sludge
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3-1-6 Conclusion

Proper septage management is not the sole responsibility of the local government unit but a
concern for the basic unit of the society, the family. Whether how big or small the waste is,
when not properly disposed, treated, and withdrawn, it will contaminate the ground leading to
a bigger concern, health problems.

This study revealed that, though most of the households in the area have their own waste
water treatment facility (septic tank or cesspit); this was not properly managed and maintained.
The fact that most of them have never experienced withdrawing sludge from their septic tank
would imply that they are more reactive than proactive. Meaning, they will only withdraw their
septic tanks when it becomes full when in fact, it should be withdrawn regularly and cleaned.
On the other hand, while others would want a regular withdrawal of sludge from their septic
tank (like: within 3-5 years), the cost of such service is of important consideration. This is
where the intervention of the government should come in. Considering most, if not all services
related to withdrawal of sludge is monopolized by the private sector, the services tends to be
expensive and unaffordable to most residents in the area.
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3-2 For Farmers

After determining the septage management practices of the different households in the
selected cities and municipalities of Cebu, this study aims to determine on whether the treated
sludge-turned fertilizer from different households will have a potential market for farmers.
More particularly, this study aims to determine the interest of farmers in using compost coming
from treated sludge taken from household septic tanks.

Farmers play an important role in our daily life. The vegetables that we eat, the meat that we
savour, and the rice that will make us full, we owe it to them. But what does a farmer have to
do in order to bring all these food to our table? Does all the risk of using pesticides and
chemical fertilizers give them enough benefits? These and some other activities that a farmer
needs to do in order to provide food to the table is described in this study.

Fertilizers, both chemical and organic, are important source of nutrients for plants and
vegetations. When applied moderately, this can further enhance the growth of plants; make
the soil more fertile, and therefore increase harvests and productivity. Farmers turn to these
fertilizers because these substances contain plant nutrients such us nitrogen, phosphorus, and
potassium.

Chemical Fertilizers act fast in providing nutrients needed by plants. They can be absorbed by
plants more quickly than organic fertilizers; thus making the plants becomes lush and green
faster. Therefore, if there is a need for quick and faster way for plant nourishment, chemical
fertilizer may be the best option as this provides nutrients to plant immediately.

Organic fertilizers on the other hand release nutrients more slowly than chemical fertilizers.
The benefit of such process is that it provides a steady and continuous flow of nutrients; thus
make the plants grow bigger and stronger. This allows plants to hold nutrients and water with
ease, which would encourage plant growth (www.ehlingerlawn.com)

While both organic and chemical fertilizers have its share of advantages and disadvantages,
these two are indispensable to a farmer’s life. Farmers cannot simply rely on the natural
nutrients present in soil because there is no assurance of a better harvest. Therefore, with the
introduction of this new form of organic fertilizer in Cebu, compost from treated household
sludge, it is hoped that farmers will have better access to this kind of fertilizer at price that is
affordable.

3-2-1 Methodology

This study made use of descriptive survey method. The design is deemed appropriate for the
survey since this study describes the farmer’s activity when it comes to maintaining their
farmland. In order to gather relevant data, a self-made instrument that served as an interview
guide was used and administered to the respondents. Before the actual implementation of the
survey, a dry-run of the instrument was done in order to determine whether it captures the
data needed in the survey. Part of the dry-run was also to determine the length of time to
finish the survey of one respondent.

3-2-2 Questionnaire and interview contents
Please see Annex 5-1-2
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3-2-3 Survey area

The survey was conducted in three (3) municipalities and three (3) cities of Cebu. The
municipalities includes: Consolacion, Liloan, and Compostela; while the cities were Talisay,
Cebu, and Mandaue. However, due to non-available farmers in some survey areas and others
have a very small farm, only Cebu city, Talisay City, and Compostela farmers were surveyed and
interviewed. These farmers are located in the mountain areas. Although these areas are
accessible enough, field interviewers have to go to the place using a motorcycle for more
mobility and convenience. In the conduct of the interview, most of the time, farmers are
interviewed in their farmlands. Field interviewers introduced themselves to the respondent and
asked a little time to conduct the interview. Once consent is given, the interview commences.
Respondents were very cooperative in the conduct of the survey and share their experiences as
a famer.

3-2-4 Respondents of the Study

The respondents of this study were the selected farmers of the municipalities and cities of
Cebu. There were six (6) areas where the survey was supposed to be conducted. List of
farmers from these areas were gathered from the Agricultural office of the Local Government
Unit. But for those who were not able to provide the researchers with the list, the researchers
proceeded to the area where farmers would normally cultivate their farms. Respondent
farmers were chosen based on a single criterion, that is: they should have at least a one (1)
hectare farm land. This is to ensure a bigger amount of fertilizers used in the farm. After a
successful interview with a respondent farmer, the field interviewer would ask the same farmer
for a referral to other farmers who at least own a 1 hectare farm. During the entire conduct of
the survey, field interviewers made sure that there are variations of the crops cultivated by the
farmers. As much as possible, there must be a representative farmer who is cultivating flowers,
vegetables, and fruit trees. This is to determine the different types of fertilizers used in the
farm.
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3-2-5 Result

This section presents the results of the survey conducted in the three municipalities.
Although, six (6) municipalities were identified as survey environment, factors like: limited
farmland and conversion of agricultural to industrial or residential land reduced the
environment to three (3). Of the six survey areas (Talisay city, Cebu City, Mandaue,
Consolacion, Liloan and Compostela), only in Compostela, Talisay, and Cebu City where the
survey was conducted. Results are presented in charts and tables depending on the nature of
data. Simple percentage analyses are employed to give more meaning on the results.
Location of Farmers
Farmers located in six Local government Units were the identified respondents of this survey.
However, due to reasons like: limited farmland (since one criterion for a respondent to qualify is
having at least 1 hectare of farm land) and no available farmers in the area, limited the survey
to two cities and a municipality. These two cities were Cebu and Talisay City, while the lone
municipality is Compostela located in the northern part of Cebu. Figure 3-28 reveals the
proportion of the respondents taken from each area. A total of 30 farmers were interviewed in
the study. As the figure revealed, most of the farmers were coming from Cebu city, followed by
Compostela, and Talisay City. Cebu city is composed of 80% mountain (cebucity.gov.ph), which
made a haven for more farmers in the province. Most of these farm lands are located in the
mountain area where farmers cultivate at least 1 hectare lot.
A total of 30 farmers were interviewed in the study. Most of these farmers were coming from
Cebu city, followed by Compostela, and Talisay City. Cebu city is composed of 80% mountain
(cebucity.gov.ph), which made a haven for more farmers in the province. Most of these farm
lands are located in the mountain area where farmers cultivate at least 1 hectare lot.

T T T T 1

5 10 15 20

o

Figure 3-28 Location of Farmers

Respondents of the survey were farmers who own or cultivate at least 1 hectare lot. This
criterion is set as these farmers utilized more fertilizers than those with small area. Table 3-11
shows the descriptive results of the lot area of the farmers. A total of 52.3 hectares of
agricultural lot were cultivated by the respondent farmers in the study. Of these, most of them
own a 1 hectare area where they plant different varieties of flowers and vegetables. There was
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one (farmer) who owns an area of 7 hectares with which at least three types of vegetables were
planted, while few on the other hand have more than 1.5 hectares of land. On the average,
farmers surveyed have an area of 1.45 hectares where they cultivate their crops.

Table 3-11. Lot Area of the Farmers (in hectares)

Indicators Area (hectares) Frequency
Minimum 1 24
Maximum 7 1

Average 1.45

Total 52.3

Respondents were asked on the type of crops they cultivate in their farm. Table 3-12 reveals
the results. It was found out that the top 5 crops cultivated by farmers in the three
municipalities were mostly vegetables. Second in the rank is a mango tree plantation which
would normally occupy a large area. Mango fruit is a major product in Cebu which comes in
different packaging and therefore it is no surprise that it comes second in the rank.
Nevertheless, there were variations of crops from cut flowers, vegetables and others that were
planted in their farms.

Table 3-12. Types of Crops (sorted from highest to lowest)
Type of Crop Frequency
Eggplant
Mango
Sili Espada
Banana
Corn
Tomato
Asther
Cabbage
Cucumber
Pechay
Rose
Alugbate
Coconut
Wonder White
Ampalaya
Beans
Lettuce
Letuce
Okra
Rice Field
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Baguio Beans
Cacao
Cauliflower
Chinese Cabbage
Chinese Kangkong
Daisy

Dragon Fruit
Eugenia

Foxtail Palm
French Beans
Malunggay
Monggo

Orchid

Parsely

Picarra

Porea
Rambotan
SibuyasDahonan
Spring Onion
Squash

String Beans
Sweet Potatoes
Virginia

Yellow Boss
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When farmers were asked as to the weight of their harvests per year, some if not most
of them do not anymore weigh their harvest. Cut Flowers for examples are not weighed when
harvested but rather tied in bundles while others have it in per piece basis. However, to get a
glimpse of their harvest, they were asked for an estimated weight for each bundle or piece of
harvest. Table 3 has the results of the annual yield of the different crops. Table 3-13 revealed
that most of the harvests of the farmers weigh less than 1400 kilograms per annum. These
harvests were coming from cut flowers, vegetables and fruits which are planted into a 1 hectare
area.

Table 3-13. Annual yield of crops

Range Yield per year

(kg) Frequency
1397 and below 72

1398 to 2794 15
2795t0 4191 2

4192 to 5588 4

5589 and above 6

* frequency refers to the different kinds of harvest crops.
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Maintaining different kinds of crops and squeezing them into a 1 hectare area is not an easy job
for a farmer. Personnel are needed to monitor, water, and harvest the crops. Let us take a
look on how many staff does a farmer has in his farmland. Table 3-14 has the results. Most of
the farmers employed eight (8) staff or less in their farm. An average farm area of 1.5 hectare
would normally need this number of people to manage the farm and at least lessen the
overhead cost. In as much as they would want to employ more people for their farm, as a way
of giving back to the community, farmers are also concerned of the costs that will be involved in
hiring more personnel.

Table 3-14. Number of Staff employed in the farm

Number of Staff Frequency Percentage
8 and below 22 73.33

9to 17 2 6.67

18 to 26 1 3.33

27 to 35 4 13.33

36 and above 1 3.33
TOTAL 30 100.00

Annual Sales is an indicator that the farm is doing well and may get the return of its investment.
After all, the sweat and effort exerted by the farmers will only be put to waste if this is not
monitored and properly accounted. Table 3-15 reveals the results. Considering that most of
the farmers own an average of 1.45 hectare lot, more of them only get an annual gross sale of
118,000 pesos and below. There were few with a very high annual gross sales that can even
reach up to 2 million pesos per annum. Farmers who earns this much are owners of a bigger
farm.

On the average, farmers’ income per annum is around 250,000.00 pesos. Though only few (3)
belong to the average income level, this is due to the fact that data is distorted by two farmers
who have an income of 2million pesos per annum.

Table 3-15. Average Annual Gross Sales

Annual Gross Sales (in pesos) Frequency percentage
118,000 and below 14 46.67
118,001 to 236,000 8 26.67
236,001 to 354,000 3 10.00
354,001 to 472,000 2 6.67
472,001 and above 3 10.00
TOTAL 30 100.00
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Water is Life. The same is true in maintaining a farm. Water is even more important than any
other fertilizer. Now, considering that most of these farms are located in the mountain areas,
how do farmers get water for their farm? Let us look at the results on table 3-16. The number
one source of agricultural water by farmers is from the ground or spring followed by water from
a river or pond. Ground water may be in form of a deep well or spring. This is the blessing of
being in the mountain area because springs and groundwater sources is so abundant, thanks to
the trees. However, for those who are not fortunate enough to find a groundwater or spring in
their area, they have to depend on water from rivers and ponds. The challenge though is how
to bring this water to their farm. For others, whose farms are located below these rivers or
ponds, they can just maximize the law of gravity and divert these waters to their farms when
needed. But for those whose farms are located above the water level, they need machines or
pumps in order to bring this water to their farm.

Table 3-16. Farmer’s source of water

Source of Agricultural Water Frequency rank
Water from groundwater 15 1
Water from River or pond 13 2
Water supply from water supply agency 4 3

*multiple response (some famers may have more than one source of agricultural water)

This question may be a little odd to the respondents considering that most of them sourced
their water from deep well or springs, however, there are cases that they need to spend some
amount just to bring the water into their farm lands. Let us take a look on how much do they
spend for agricultural water on the average, every month. Figure 3-29 has the results.
Considering that most of the farmers used ground and river or pond water, they do not have to
spend anything for such. The challenged though for some is how to bring water to their farm
because there are cases wherein their farm is situated on a higher ground than the water
source. When such is the case, they need to use pumps and other machine to bring up the
needed water. This is where the expense of the water comes in, but only few of them were in
this situation.
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M 1500 or less
B More than 1500

None/Free
83%

Figure 3-29. Monthly expenses on agricultural water

Though farmers may find it hard to quantify which one goes to the farm and which one goes to
the household, they were asked to give an estimate as to their monthly expenses for fuels and
electricity in relation to the use of machines and other equipment for their farm. Table 3-17
presents the results. More of the farmers spent an amount of 1,350 pesos and below per
month for their electricity, fuels and others. Considering that most of them do not need to use
electricity to water their farm, these expenses were primarily for lights and machineries (water
pumps) placed on their farm. When it comes to rowing, manual labor is applied therefore not
much were spent on fuel and electricity. But there were farmers with big areas that need to
use special equipment that would require electricity and fuel to operate, and they are spending
a little higher amount for that. On the average, farmers spend around 3500.00 pesos monthly
for utilities and fuels used in the farm.

Table 3-17.Average monthly Expenses on Electricity, fuel and others

Monthly expenses (in pesos) Frequency Percentage
1350 and below 11 36.67
1351to 2700 5 16.67
2701 to 4050 3 10.00
4051 to 5400 0 0.00
5401 and above 4 13.33
None 7 23.33
TOTAL 30 100.00

31

A-6-5-34



Agricultural equipment is necessary to at least ease the burden of the farmers. But will the
farmers trade cost for convenience? Let us see the result in table 3-18. As revealed in the table
most of the farmers incur an average annual expense of 14,800.00 pesos and below with
76.67% of the total respondents of the survey for maintenance of agricultural equipment. This
is because most of them own a 1.5 hectare farm on the average and apply manual labor than
machines. On the other hand, farmers that own a big farm land spend more than 50,000.00
pesos for the maintenance of Agricultural equipment.

Annual Expenses for Pesticides

Table 3-18. Average Annual Expenses for maintenance of Agricultural Equipment

Annual expenses Frequency Percentage
14800 and below 23 76.67
14801 to 29600 1 3.33

29601 to 44400 0 0.00
44401 to 59200 0 0.00

59201 and above 3 10.00
Could not estimate 3 10.00
TOTAL 30 100.00

Farmers usually use different types of pesticides for different kinds of crops. These pesticides
are used to protect the crops from pests. However, regardless of the kinds of crops they have,
how much is their average expenses annually on the use of these pesticides? The next table
shows the results. Most of the spent below 20,000.00 pesos annually for pesticides. These
pesticides when applied moderately may kill insects and weeds but the disadvantage is that, it
may also contaminate the soil and could pose harmful effects to human beings. The table
further reveal that farmers used pesticides in their farms in varying degree and amount. Taking
on the individual response of the farmers, on average, they spent around 23,000.00 pesos per
annum for pesticides.

Table 3-19. Average Annual Expense for the use of Pesticide

A-6-5-35

Range frequency Percentage
19600 and below 19 63.33
19601 to 39200 4 13.33
39201 to 58800 2 6.67
58801 to 78400 1 3.33
78401 and above 3 10.00
could not estimate 1 3.33
TOTAL 30 100.00
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Fertilizers are necessary in order to maximize the growth of crops. Farmers have the choice of
using organic or chemical fertilizer or may even use both at the same time. Organic fertilizers
such as manure and compost are considered to be as old as the time agriculture started. But
with the introduction of more advance and sophisticated equipment, chemical fertilizers have
been developed and believed to be effective. Most chemical fertilizers composed of nitrogen,
phosphorus, and potassium. These three elements are considered to be important for plant
nutrition. Now, let us look at the kinds of fertilizers used by farmers in Cebu. Table 3-20 shows
the results. As shown in the table, of the two kinds of fertilizers (organic and chemical), it is the
chemical fertilizer that is widely used by farmers. The use of chemical fertilizer is inevitable to
farmers because of the scarcity and limited supply of organic fertilizers. The abundance of
chemical fertilizers which are readily available in the market will give more convenience to the
farmers.

But these farmers do not discount the effect of organic fertilizers as well. The use of chicken
manure and rice husks were the most widely used organic fertilizers in the farm. This is
because, these kinds of organic fertilizers are readily available from poultry and rice farms
respectively. Other poultry houses even offer their chicken manure for free because they also
have hard time disposing the waste of their chicken. So just to dispose their chicken waste,
they will contact a farmer and arrange with them schedule of pick-up for the manure, for free,
and it is up to the farmer to make arrangement for transportation. But the same set-up may
not be applicable for rice husks because these are sold to the farmers for a certain amount.

Table 3-20. Fertilizers used for crops

ORGANIC CHEMICAL
Name Annual Name Annual
Consumption (kg) Consumption (kg)

18-46-0 (Diammonium

Chicken Manure 6450 phosphate ) 6000

Rice Husks 5000 Urea 4600

Black Soil 3600 14-14-14 (NPK) 3050

Pig Manure 300 Perfect 1950

Urea 50 Yara 1570

CltcAgritech 8 Pulyar 600
Potassium 550
Winner 300
Plant Vitamin 250
21Sulpag 200
Activa 150
Asin 150
Amonium 50
Philphos 50
Buswak 30
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Whether it is organic or chemical, there will always be cost involved in using fertilizers. From
the price per kilogram, to transportation and application, farmers have to spend in one way or
another. But what will be presented in table 3-21 are estimated expenses of the farmers with
regards to the purchase price or amount of fertilizers. Looking at the table, majority of the
farmers spend 15,000.00 pesos and below in the use of fertilizers with seventeen (17) or
56.67% of the respondents. This is because most of them own a small area of farmland
between 1 to 1.5 hectares only on average. There were others though who spend more than
60,000.00 pesos for fertilizer. On the average, farmers spend around 30,000.00 pesos for
fertilizers used in the farm.

Table 3-21. Average Annual Expenses for the use of Fertilizer

Range (in pesos) Frequency Percentage
15000 and below 17 56.67
15001 to 30000 7 23.33
30001 to 45000 0 0.00
45001 to 60000 2 6.67
60001 and above 4 13.33
TOTAL 30 100.00

Even though respondents have been using organic and chemical fertilizers for their farm, they
were still asked if they would be interested of using treated compost as fertilizer. Figure 3-30
reveals their answer. Almost all of the respondent farmers (29 out of 30 or 97%) said that they
are interested in the compost that is produced by sludge from domestic waste water
treatment. However, a single farmer who opted not to try it for now had a bad impression
about using compost made from human excreta and he will only be persuaded to use it once it
is proven safe already.

N YES
B NO

29; 97%
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Figure 3-30. Whether or not respondents are interested to use compost as fertilizer

Those who indicated that they are interested to try the compost produced by sludge from
domestic waste were asked on the amount per kilogram they are willing to pay for the
compost. The next table presents the results. More of the farmers were willing to pay
between 20-33 pesos per kilogram of compost to be used as fertilizer in their crops. However,
it also noteworthy to look into a much higher price since more than 50% of them were willing
to pay an amount of more than 34 pesos per kilogram. But on the average, farmers are willing
to pay around 58 pesos per kilogram of the compost.

Table 3-22.Farmers capacity to pay per kilogram of compost

Range Frequency Percentage

Below 20 pesos 2 6.90

20 pesos — 33 pesos 10 34.48

34 pesos — 47 pesos 8 27.59

48 pesos — 61 pesos 0 0.00

61 pesos — 75 pesos 7 24.14

Above 75 pesos 2 6.90

TOTAL 29 100.00

*in computing for range, two (2) values were not part of the computation as they are
considered an outlier of the values. These values fall under above 75 pesos range.

3-2-6Conclusion

Using fertilizers has been part of the farmer’s life since time agriculture has begun. These
fertilizers do not only give farmers monetary benefits but also a sense of security that they can
always harvest more from what they have planted. Even with the existence of these chemical
fertilizers in the market, farmers are still interested to use the organic one, which is abundant
from treated sludge of the different households. Once all these domestic wastes are treated
and properly handled, there is a bigger market out there that are willing to make it a try and
hope that it will further enhance their yield and productivity.

35

A-6-5-38




4 References

Cabrera, N. An ordinance providing for septage management program for the city of cebu.
2014

A.M. Ingallinella, G. Sanguinetti, T. Koottatep, A. Montangero, M. Strauss (2002). The
challenge of faecal sludge management in urban areas - strategies, regulations and
treatment options. Journal of Water Science and Technology. pp. 285-294

Robbins, D.M. (2007). Septage management guide for Local Governments.

36

A-6-5-39



5 Annex — QUESTIONNAIRES
Annex 5-1-1
(Household Survey Questionnaire)

Survey on the Septage Management Project for Metro Cebu

Water District’s Service Area

SECTION A1-2: RESPONDENT’S PROFILE

Name of LGU

Name of Barangay

Name of Community / Household Head

Name of Enumerator

Date of Interview

Time Interview Started

Time Interview Ended

Respondent's Name & Contact Number

Enumerator's Name & Signature

Supervisor's Name & Signature

The questions in this survey are to be administered to the randomly selected households in each of the
objective area
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200.

201,

202,

203.

SECTION A1-2: SOCIAL SURVEY REGARDING HOUSEHOLD
General Items;

How many people from each age range are there in your household? Please indicate below
Age group (Years) Male Female Number of persons
0-5

6-11

1217
18-21
22-27
28-33

34 -39
40-45

46 - 51

52 -57

58 - 63

64 and above

What kind of religion does your family believe? Please indicate below.

Economic Condition
What is the main source income of your household? You can choose one.

Crop farming

Animal husbandry (livestock sales, milk sale)

Fishing

Manufacture of Industrious Product Name of Product:
Shop owner

Wages and salaries / employed

Other: Please indicate

Nookwhd =

Where do you spend your household income most? You can choose three (rank 1-most to 3-least).

1. Food

2. Education

3. Health

4.  Clothing

5. Utilities™!

6. Transportation
7. Personal care
8.  Housing™?

9. Recreation
10. Other

P Utilities include water, solid waste, and energy source for lighting and cooking, such as electricity,

gas, kerosene, charcoal and firewood.
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204.

205,

206.

207.

%2

and cleaning articles
What items does your household own? Please choose one or more.

Private car

Private motor cycle
Private bicycle
Television/satellite dish
Radio/transistor
Fixed phone
Mobile phone
Computer
Refrigerator

10. Electric Fan

11.  Air conditioner

12. Washing machine
13. Pair of shoes

14, Blanket

15. Mosquito net

LCoNOEWND

Sanitary Condition;
How often do members of your family go to the hospital due to diarrheic diseases? Please choose one.

Once a month

Once for every six months
Once a year

Once for every two years
Could not remember when

Sl

How much is paid monthly for water used in kitchen™", washing (clothes, dishes, body) and toilet on the

average? Please choose one.

1 2 3 4 5 6

Not Paid Less than 50 | ~ 250 PhP | ~500 PhP | ~ 750 | ~ 1000 | More  than

PhP PhP PhP 1000 PhP

1 “Kitchen” means water use for drinking, washing dishes and vegetables etc.

How much is paid monthly for sanitary activity™' on the average (estimated)? Please choose one.

1 2 3 4 5 6

Not Paid Less than 20 | ~ 100 PhP ~ 200PhP ~ 300 | ~500 PhP | More  than

PhP PhP 500 PhP

1 “Sanitary activity” means disposing sludge of sewer pipe and septic tank etc.
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208. What kind of improvements do you expect for public service regarding sanitary field. Please choose one

or more.

Lower the price for withdrawing the sludge

Increase the number of private agencies or government sector for sludge collection
Construct new sludge treatment facility which is operated appropriately.

Prevent the smell generated from sewage

Decrease the generation of water borne disease

Improve the condition of the drainage

Improve the water quality in the water environment such as river, pond and sea.
Other ( )

NSO WD~

209. How much are you willing to pay more for the additional service described in 208? Please choose one.

1. Nointension to pay more for the additional service
2. Intend to pay additionally for the additional service;
Intend to pay additionally for one month (PhP)

Social Problems;
210 What is the biggest social problem for your family? Please choose one.

Violence

A large number of theft

No job / source of income

No primary school

Bad road condition

Outbreak of epidemic diseases

Flooding

No Stable supply of electricity to no supply at al

No stable supply of water to no supply at al

10 Environmental water pollution by domestic or industrial wastewater
11. Solid wastes are scattered in public place or accumulated in the drainage
12. Other ( )

WoNoOOEWND
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300.

301.

302.

303.

304.

305.

SECTION A2: SURVEY FOR WASTEWATER CONDITION ON EACH HOUSEHOLD

General Items;

How many people are living in your residence? Please indicate below.
People.

Does your house have another purpose aside from a residence? Please choose one.

1. No. Only for residence

2. Yes. Residence with small shop

3. Yes. Residence with restaurant

4,  Other ( )

Type of dwelling
What is the type of your dwelling? Please choose one.

1. House: One Floor

2. House: Multi - Floor

3. Apartment

4, Other(Please specify: )

How many rooms (bed rooms and other living and service rooms) are there in your dwelling? Please
choose one.

One room

Two rooms

Three rooms

Four rooms

More than four rooms

Sl

Water Condition;

Are you receiving the water supply service from Metro Cebu Water District (MCWD)?

1. Yes
2. No

What kind of water equipment does your house own? Please choose one or more.

Water meter ( for measuring water volume received from water supply agency)
Storage tank for receiving water from water supply agency

Storage tank for receiving water from water truck

Storage tank for receiving rainwater

Other

B s

)
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Wastewater Condition

306. What kind of toilet does your house have? Please choose one.

1.

2.
3.
4,

Flush toilet

1-a Water pipe is connected to the tank with ball tap in the toilet. By raising the lever or pulling the wire

connected with the tank, cleaning water is gone out and excrement is washed out.

1-b Water tank / jar and dipper, or water pots etc. for cleaning after defecation are put inside the toilet.

Vault toilet (Water is not used after defecation. Water is use only for cleaning toilet pan.)
Do not have own toilet
Other ( )

307. What kind of water do you use in your toilet? Please choose one or more.

1. Water from MCWD

2. Rain Water

3. Water from Pond/River

4, Other ( )

308. What kind of sanitary equipment does your house have? Please choose one or more.

oo

1.
2.

Only sewer pipe connected with public sewer pipe (excluding canal and city drainage)

Only sewer pipe discharged into canal, drainage / public water environment such as river and pond
etc.

Both Sewer pipe and septic tank™! / latrine or cesspit™? are installed and both wastewaters are
discharged into canal, drainage / public water environment such as river and pond etc.

Only septic tank / latrine /cesspit

No wastewater treatment facility

Other ( )

%1

%2

“Septic tank” means aerobic / anaerobic wastewater treatment facility with the wall made of
reinforced concrete etc. so that the wastewater inside the facility cannot be leaked and soaked into
the ground. Treated water is finally discharged into sewer pipe. Accumulated sludge is regularly
withdrawn by vacuum truck.

“Latrine or cesspit” means only pit for discharging wastewater. Wastewater is finally soaked into the
ground. Accumulated sludge is regularly withdrawn by vacuum truck.

309. Where do you discharge wastewater of the following sanitary equipment?

Water Source Kitchen Washing Washing Toilet Other
Clothes Body

Public Sewer Pipe

Septic Tank/Cesspit/Latrine

Canal, Drain, River, etc.

Directly soaked into ground

Other Please Please Please Please Please
specify specify specify specify specify
( ) | ( () () ()
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310.

311,

312,

313.

314,

QUESTIONS 310-322 CAN ONLY BE ANSWERED BY RESPONDENTS WHO OWNS A SPECTIC
TANK, CESSPIT OR LATRINE, ETC. IF FAMILY DOES NOT HAVE THEM, SKIP THESE ITEMS.
What kind of wastewater treatment facility dose your house own? Please choose one.

1. Septic Tank
2. Cesspit/latrine
3. Other ( )

Please show us the approximate dimension and volume of septic tank, cesspit or latrine etc..

Dimension

Volume m3

Number of person connected with the tank People

How often is the disinfectant put into the sanitary equipment? Please choose one.

Continuously put into the facility

Once a month

Once a year

Never put into the facility

Only when epidemic diseases is generated
Other ( )

2 el

How often do you withdraw sludge or clean inside the tank with vacuum truck. ? Please choose one.

1 2 3 4 5 6
More than | Once ayear | Once for | Once for every | Others: Never
once a year every 3 | 5years (Once for
years  or years)
more
frequent

Which agency does your family request to withdraw sludge / to clean inside the tank? Please choose one.

Public sector

Private sector

By our family

By our family together with our community
Have never withdrawn sludge

Other ( )

Sk wh
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315.

316.

317.

318.

319.

QUESTIONS 315-317 CAN ONLY BE ANSWERED BY RESPONDENTS WHO OWNS A SPECTIC
TANK, CESSPIT OR LATRINE, ETC, AND HAVE EVER WITHDRAWN A SLUDGE. IF FAMILY
HAVE NOT DONE THEM, SKIP THESE ITEMS.

How much is paid to withdraw sludge or clean inside the tank with vacuum truck for one time?
Please show us the cost and the approximate volume discharged.

Cost: (PhP)
Volume withdrawn: (m3)

What is the reason you withdrew the sludge? Please choose one.

1. Because the tank became full of sludge

2. Because odor was generated from the tank

3. To comply with the regulation or to keep conditions good
4, Other ( )

Is there an opening with cover on the septic tank, cesspit or latrine, for inserting the hose into the tank and
taking the sludge out of the tank? Please choose one.

1. Yes. Opening with cover is installed on the septic tank etc.

2. No. Opening with cover is not installed on the septic tank etc. So when we clean the inside of septic
tank, we need to make the opening at first

3. Other( )

Where is your septic tank / cesspit is located? Please choose one.

Under Toilet.

Under kitchen.

Under floor other than Toilet / Kitchen
Outside of building / house

Other ( )

Sl

Is your septic tank equipped with bottom slab* to protect the wastewater infiltration into ground? Or, is
your septic tank not equipped with bottom slab and wastewater / sludge is soaked out? Please choose
one.

1. Yes. Septic tank is equipped with bottom slab.
2. No. Septic tank has no slab.
3. Unknown
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| 4. Other )

* referring to a concrete flooring of a septic tank

320. Do you have any experience to observe the effluent from septic tank / cesspit? How did you find the its
quality? Please choose one.

1. No experience and unknown the effluent quality.

2. Bad quality of effluent.

3. Good or relatively good (acceptable) quality of effluent
4, Other ( )

321. Do you feel the need to schedule a de-sludge from your septic tank / cesspit every 3 -5 years? Please
choose one.

Yes, definitely.
Yes, but depending on price to be paid.
No, it can be managed by myself.

No, not necessary for public sector activity
Other ( )

o owd -~

322. Do you allow de-sludge workers to enter your housing area for de-sludge work? Please choose one.

Yes, any time.

Yes, but schedule should be informed in advance.

No, it should be done from outside of my housing plot (I will assist the work in my plot).
No, not necessary for such de-sludge service

Other ( )

Sl
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ANNEX 5-1-2

Survey on Farmers Utilization of Compost

SECTION A3 RESPONDENT’S PROFILE

Name of LGU

Name of Barangay

Name of Household Head

Name of Enumerator

Date of Interview

Time Interview Started

Time Interview Ended

Respondent's Name & Contact Number

Enumerator's Name & Signature

Supervisor's Name & Signature

The questions in this survey are to be administered to the randomly selected households (Farmer) in each
of the objective area
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SECTION A3: SURVEY FOR UTILIZATION OF COMPOST

General Items;
400. How many area and annual production volume do you cultivate for each crop in your farm? Please indicate

below.
Name of crop; (ha) (kglyear)
Name of crop; (ha) (kalyear)
Name of crop; (ha) (kg/year)
Name of crop; (ha) (kg/year)
Name of crop: (ha) (kalyear)
Name of crop; (ha) (kglyear)

401. How many staff do you have in your farm?
402. What is your average Annual Gross Sales?
403. What is the source of water that you use for agriculture? Please choose one or more.

1. Water from river or pond

2. Water from groundwater

3. Rainwater

4,  Water supply from water supply agency
5. Others ( )

404. How much is paid monthly for agricultural water on the average? Please indicate below.
(PhP)

405. How much is paid monthly for electricity and fuel etc. on the average? Please indicate below.
(PhP)

406. How much is paid annually for maintenance cost for agricultural equipment and machine etc. including
replacement of spare parts on the average? Please indicate below.
(PhP)

407. How much is paid annually for pesticide on the average? Please indicate below.
(PhP)

408. What kind of fertilizer is annually used for each crop? Please indicate below.

Name of Crop Organic fertilizer Chemical fertilizer Other
Name (kg) Name (kg)
Name: (kg) Name: (kg) Name: (ka)
Name: (ka) Name: (ka) Name: (kg)
Name: (kg) Name: (k@) Name: (kg)
Name: (ka) Name: (ka) Name: (ka)
Name: (ka) Name: (ka) Name: (ka)
Name: (ka) Name: (ka) Name: (kg)
Name: (kg) Name: (kg) Name: (kg)
Name: (kg) Name: (kg) Name: (kg)
Name: (k@) Name: (k@) Name: (kg)
47
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409. How much is paid annually for fertilizer on the average? Please indicate below.
(PhP)

4010. We are planning to produce the compost using the sludge generated from domestic wastewater treatment
plant through this project, would you be interested intend to use the compost for your farm? Please choose
one.

1. No. I am not interested
2. Yes. | am interested in the compost and would like to study the introduction of the compost.

If you will use the compost, how much are you willing to pay (per kilogram) at a maximum? Please indicate below.
(PhP /ka)

QUESTIONS 409-411 ARE ONLY FOR THOSE WHO ANSWERED “NO” IN QUESTION NO. 408. IF THE
ANSWER IS YES, SKIP THESE QUESTIONS.

4011.  Why are you not interested? Please choose one or more.

1. I'have bad impression on using the compost made from human excreta

2. Due to religion

3. ldo not use fertilizer in my farm

4. | am concemed about the quality of the compost and there might be that toxic substances contained
in the compost.

5. Other( )

410 What are the conditions that would make persuade you to use the compost? Please choose one or more.

If it is proven that the compost has good effect on the growth of the crop
If it is proven safe

If it is cheaper than the fertilizer | currently use.

Other ( )

el Y

411 If you are NOT interested with the compost, would you be interested with a de-watered sludge and produce
the compost yourself to fertilize your farm land?

Yes, | am interested.

Yes, if you pay a certain amount of money
Yes, if the price is affordable

No, | am not interested.

Other ( )

abRwNd~

5-1 Sheet
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5-2 Pictures (More pictures are accessible through google drive)

SEPTIC TANKS LOCATED
OUTSIDE THE HOUSE

AT-49
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TOILET FACILITY
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WITH THE RESPONDENTS

AT-51

A-6-5-54



	[資料]
	資料－5 ソフトコンポーネント計画書
	資料－6 参考資料
	資料－6-1 環境モニタリングフォーム
	資料－6-2 環境チェックリスト
	資料－6-3 水質分析データ
	資料－6-4 土質調査結果
	資料－6-5 社会調査結果




