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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of
this report are based on the information at the time of preparing the report which may differ from
current information due to the changes in the situation, changes in laws, etc. In addition, the
information and comments posted include subjective judgment of the trust corporation. Please be
noted that any actions taken by the users based on the contents of this report shall be done at
user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by
use of such information provided in this report.
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FIFOERARFOPBIZONTIL, IRECEOELETIE, FEHXSY & TR ARIZAl> TEMT
DRV . KRIGUE RS 72 SITHUEMU FIciz 65 2 &0 bt BMERSC HRBEE~D
BIIREN TH D EESND,

3-8 BEIRLEEUHREERE

I 15 LBEREGE
— REAF DM, HEB~OEY Fofi | BHEA SERFREY A F OB
=2 " I1E
BESA F~OEM REFRE S B EREER U SBE~OLE
] ] SEY R REFRESY A FOEBRTE, B8
BE BEFORE oo ;
REIFREISH BEEOLATEIC L ZHE
BEREE RO, o IREIFEMAICH S BABERU
& ‘ , REAFRE IS
THFE v TRDER HEBEADEE
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3-6-3 R—REGLHEARARERUVHEREDRKR

(1) BARIE

BCS MAEERIZ T2 x 2 =D [T A & W& FTHE ] (Programme on Man and the Biosphere : MAB)IZ
HESNWTHESNEZEBRNREEREXTHDL TV - EADA ) AYBEIEEXBSFET D, K
FHETFNE T E UL FIRE XD 5K 550km BT ICALE L TR Y | AFEEERIZ K 2 FREXITT
LRI WEHEES NS, (HIX3-3 BH)

F7o, BCSINZIE Lt EMEGEXNOAR - 7 - VT LREZEDL, 7 A — L5
HIAS 11 BETFEAET B8, bFeRaEIX & FRE. W 0 o0 Bk i ) AT 2 S fi Al H1 7)> © 1 200km
DLEBENCRBY ., AFEEZIET 5 ETORKERE T 2bnEEZLND,

e a,y Guaymas
7 ] ta, N  ma g
""‘.o’ T ’.’ Ga:('i)
ERNA S % - c
K EPERER 5 I}I/ . t ZjJ’f/ sg6n
1 Reserva de . oz
. 1a Biosfera e “ m:«n’
z El Vizcaino ¥ - = = S
' \ N apERER
% [} S | “IN
o U ez
< % Huatabampc
. 3
Cey “"
"Taapppmnnts e \
o T
an l e
.

FEEEGEHE O o B
aEVRYTITN oK
k- - ALORET |

#E 3-3 TIL-EXADM/AEYBEREREEXERTEM
QI RIRE
1 AH
BCS & 5 ©>Dfi (Municipio) 2> HAEEL S 4L, 2017 2D BCS MDA 11X 809,833 A TH 5,
39 O LY 2000 FF~2017 FEOFRIA DHMNFEIX 191%ETH D (A ¥ ap L FH A0
=R 2 1.27%)
% 3-9 BCS MABORREHER

BGI: A
il 1990 2000 2010 2015 2017

Nl 74,346 63,864 70,816 72,564 83,268
LLATH 38,528 45,989 59,114 60,171 70,449
SINATH 160,970 | 196,907 | 251871 | 272,711 | 305454
ORANRRTH 43920 | 105469 | 238487 | 287671 | 328247
ALk -l 11812 16,738 18,912 22415
BCSH L& 317,764 | 424,041 | 637,026 | 712,029 | 809,833

Hi 88 BCS IR FF R B #ET Informacion Estratégica 2018-19

19 Balandra B/ {&# X, Humedales Mogote A= (&%, Cabo Pulmo [E 7., Estero de San José del Cabo
R, Oasis de la Sierra El Pilar, Oasis Sierra de La Giganta, Bahia de Loreto [E37./A, Los Comondd
R4y, La Sierra de Guadalupe i HiH7, San Ignacio #. Ojo de Liebre ¥
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2) BCS MDFEZ
BCS JN® 2017 F1231F %5 GRDP (MU NFRAEPE) 1% 187,237 B <Y (1 Jk 2, 800 &
M) THY ., 2016 0 154,036 FH T2V BH) 2% LT\ 5, PEZER] GRDP 3%
BHOLOK) 24% (45,423 FITXY), IRV TREENKI 19% (35,708 HTX/), TN+ LART
VER 14% (25,620 EHTY) Lo TND, 2B, JRKEFED GRDP (2D 5 EIG 1T 4%
(6,713 HJ1XY/) Thb,

3) BCS M Difa 25

BCS INIZH1F % 2017 F0iffE R (BAETe) 13 182,000 ho2Th Y | S5 E/
I3 U (107,164 b)), —E (10298 b)), A% (4890 Fv) 2 ETH D, [FFED B
FEEITR 9,734 U THY | BIERRIKD 53%% 5D D,

4) BCS Mo 3
BCS INIZH1T 2 2017 D REEAFERIT 4,124 B H_YBTHD, F-28EY S MEX, 7
287 (1,316 B XY JREMRIRD 319%) . b~ (1,013 5LV, [[A24.6%). U TZ
> (610 Y, (A 148%), ¥ AT 544 {HHXY ., [132%), 7A7 777 (220 H
TV [f53%) THhY, Eits5iH TRED89.8%% 5D 5,

3-6-4 HFEOREHSEEHE
(1) BRRR-HRREICEET HEFORELLE
1) IR 2 E 51 (E1A)

(2] ETOREFEN (EIA) | LEY GENERAL DEL EQUILIBRIO ECOLOGICO Y LA
PROTECCION AL AMBIENTE (ZRE%R/3T 2 R OBRBE L, 1988 4F 1 H 28 H/AAH, 2018
#6 A 5 HWIE) | &1 TREGLAMENTO DE LA LEY GENERAL DEL EQUILIBRIO ECOLOGICO
Y LA PROTECCION AL AMBIENTE EN MATERIA DE EVALUACION DEL IMPACTO
AMBIENTAL (ZERER/NT v A L OBRBEAA# D 7= @ EIA MIHll, 2000 4 5 A 30 HZAAG, 2014
10 A 31 HEE) ) Ik v ED LR TWA,

HRER N T A L OBRBEIRFEVE SR 28 52 Tl DL T ORRFIEEN 217 5 BRIZ EIA 2206 L, 7%
TRV L DBREE~DERENEEENTH S Z L 28 L, FAIC SEMARNAT K Y #1587 & B
BTHZENRRDLENLTNES,

KDTHE, —BNRERTE, Al TI7A4 0 TARLTTA 2 ZOMAAL T T A
\ZfR D PESE

A, AR BRI, S, . B AL D ROERCRIEICIR 2 EE

FIEHE 27 RICES TEIRITHE SN TV DB BT 280 R OB O%A ., I, &
OFII2k % 15 5 PE¥E

20 Informacion Estratégica 2019-11~12 H, http://setuesbes.gob.mx/doctos_estadisticos/estrategico_bes_2019.pdf
2! Informacién Estratégica 2018-10~11 K
http://bpi.bcs.gob.mx/wp-content/uploads/2018/03/ESTRATEGICO-BCS-2018-1.pdf
2 SIAP-JfA3EHEET— 4 ¢ https://www.gob.mx/siap/acciones-y-programas/produccion-pesquera
2 SIAP-JREHiRHT —# :  http://infosiap.siap.gob.mx/gobmx/datos Abiertos.php
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B EFETEM R OO MEFETEY) DR % OSSO 7= 8 D ek 23

B R O AN e i A2 REICHIAT 2 2 &

FRARSCHLIG AT S OFRAR I 12 351 2 1R
FHERSERRIET OZAT N TR S 4L 5 LEMMCOMESE
NRERRICHE S 5 2 D ABhERR%

TR, BRAERRR, W WL HEZORB L0, 72 b OICEI D OWEFRRIZIE T HIEE)
MZE, JKPERIHE IR EEE OLEIIEL, [AERE XU HOBENEHN SN2 bD LT 5
BINBUF OFEE T % B IR X C TG B

1 DFERIFEBOBOBEELERICS BT, £2013, ERBRICEEEZ 525 W6EIEOH D
¥, B, FIIBRETH)

A7 AR RE P AR, ARBEF T ERER~OBEEFLZ VO TAREMER S 5 F 134k
HEF AT D R G J ONBRBEORE 12 B9 2 38 HBUN O BLE IS E D BT HilBR & Ok 4 4 2.
% AIREME S & 2 PE 3

Fo. [HEERNT 2 R OBREARHEE ] 151 RICBWTLLTOIEENZ SO\ TIEY B 50
HRRRBENLELETHZENED LN TS,

BEFEEYOWNSE, (RE, ik, BRH, L, VA 70, BEHIKORAELS D7D Ol
BROERZBENETLE =F~OW — 2Dt

B ERIEY ORI E T2 ITEAEALSy, D VITBEENZ L D2 =R X —DEINAZ BRI L L2
BDOUYA 7 N0 D% D% E K& O
BEFEFEYORAEZICL D, ZOREFEMNRAE LI OB TOFFIA, VA 7 LK)
BRI DT D AT I DR E J O

DEEMEEICREET HER-HE

A ENCBT DPEERETEY O FEIL, BT IZ X5 [LEY GENERAL PARA LA
PREVENCION Y GESTION INTEGRAL DE LOS RESIDUOS24 | (FEZEM D[ 1k K O A & FRIC##
%15 2003 4 10 A 8 HAA, 2018 45 1 A 19 HEKIE) IZBWTED LN TS, [FIEDE
I55&TIE, UTFOX ) ICEEMZER L. BEDEOEH - WHTEZED T D,

HEFEFY) (Residuos Peligrosos)

EF RN, BUSHE, BRME. FiE, sl KOV TN DR EZFF> b 0, Eoiden
O DGR ZfE S RGN E 25T b O, GRS NTWE e I uE S BEREY )

AT E R FEFEY) (Residuos Sélidos Urbanos)

R [HENTHEALE SO, FENTOIFENMHE T S TW OB R OMEEICEE L7
BEEY), 7o, T oz, LA CDEEY, +7 0 AN
FAETOFRBNOFRAEL, BHRSAKOGTOHERNLAELD B D)

FERIALEEFESEY) (Residuos de Manejo Especial)

2 2R . http://www.diputados.gob.mx/LeyesBiblio/pdf/263_190118.pdf
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% [HEREY. WHEPEIED L RSN ORMEATT- S, IR X
LTS BESEY O A e THAET 5 FEIEY )

(B DOPIIE K ORE A B BRI D — ML I2 XU, AFEICBT DBENRY LR DB
FEHBIT TRPpALEEBETEY) ) TH D (£ 3-10 B ),

% 3-10 EEHNOMULERUVREEEICHEDI—MEE 195)
159°4 A AFES
Articulo 19.-Los residuos de manejo especial se | 28 19 & 4FAINEREYIE. RERUSETHAF
clasifican como se indica a continuacién, salvo | VAN AMBEETRERERLGEINIEEYDISEEE
cuando se trate de residuos considerados como | BRLNT, AFICRT KIITHEESND

peligrosos en esta Ley y en las normas oficiales
mexicanas correspondientes

III. Residuos generados por las actividades | 3IH. A% BX ME . SEEDFHICI>THREL
pesqueras, agricolas, silvicolas, forestales, | 7= B, CNoDFEFERASN-TBAMMNODE

avicolas, ganaderas, incluyendo los residuos de | E¥ME ST

los insumos utilizados en esas actividades

F 72, SEMARNAT 73%4 L CTU % H:#E INOM-161-SEMARNAT-201125] %5 6 # [Criterios para
clasificar a los Residuos de Manejo Especial (FRIALELFESEY) O 3 FHFE) | CIXFERIALERBETEY) %
UTFOLIIHH LTS, (K3-11)

% 3-11 NOM-161-SEMARNAT-2011 $AILIBFEZEY D H5E
I ERtVI—OEREVLERICI>THRETIUTOERY —ERICLIEEY
. B¥ HECI O TEETIREY
M. BEX.HBEICIOTRETIEREEY
Iv. BE EE S—SFIIL R M) BEEOBRMETHICHRIREY, KEEFBICIVERSIDIE
EZMY, BROI—IFILTOY—ERIZKYELHAMBEEMTER 10 o OHEZERBZ 510
V. BEKULEMNSDERE (NOM-052-SEMARNAT-2005 [ZRENF=HDZERL)
(R 100 b BREE. FIXAFULOEDKBEHBIZI>TRETSL0D)
VL. F/8—b 15, DavEL T U A—ENLERM 10 b2 BASETRET IHEREY
VIL B, RTFRUBAIBEISHKLET DEEY (SOM’ ZHEALHITE)
VL 8B EGE KV ERANTaREE G-I T DO &
Q) AVEL—RAEERVEFHRBNEENSHHSNIEEY
b) BEBEREENSHEINIBEEMRNEREFAHBEE
O MHAEHMMNET T HEFANEERIRVELEEL. BR | EH1zY 10 FEBIHIEDOREEIRIC
FOTHETZED

2 R . https://www.profepa.gob.mx/innovaportal/file/6633/1/nom-161-semarnat-2011.pdf
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B0 TEERIALERFETEY) ) X SEMARNAT 253 E L 72 NOM-083-SEMARNAT-200326(Z H5 % |
FEERIEAL T CER S, & RIBIRIC L e - FEH I TV D,

2) BENFER B IR ET Biaa-H#E
[2-3-3 LA MEMERRRE R (FIEHE) (DIREF] R Lizesh,

3) BIVOUMICEES HiEG B

[2-3-3 HiHuE & MEMGRRRE R (REH) (DI IR LI B0 | BREFOBRAIL LT
MEBEL TV DFET D UlT THEERTEY] (CHBEINTEBY ., #ilo [FEED ORI KR
OMAEHICHR D ikl 12X Y. SEMARNAT 75 OFFRR R &2 5% 1F 7233412 X 0 [l - 5E g -
LB M T D72 i UL 7e H 720,

4) BE.ERFICEATLIES-E£%

'LEY DE EQUILIBRIO ECOLOGICO Y PROTECCION DEL AMBIENTE DEL ESTADO DE BAJA
CALIFORNIA SUR (ZEfER/ANT o 2 KR OBRBELRFEITFR D BCS INEE, 1991 4 11 A 30 H &AM,
2018 4F 12 H 12 HEKE) | O 5 & DNBUNFEEEHUBIC I 1T 2 E 8RN T 0 XA R OBREEIC R
BaRIEFT = —Hey, BEEsA. IRE), PEEFETEY., BR, RBloTH L ER) 1ITES
TEDHLNTWND, Al 67 £ TIE, TEFETHEOHEEDOREDONTNNIL Y 2L F—2 5
ESELEHT, ey, BR GREMEOREREEZEMT 5O LER PREE LIS
VERDH D, ERENH Y BRR R EEE O EAEIT SEMARNAT O AR NOM-081-
SEMARNAT-19947{Z2 £ 0 | LA F DO X HITHIRAFR STV D, ZOMOIEBIZOWTIRERE L
72 BRRZFR T TR0,

% 3-12 BREICR9 5 LRIE

b= Ty B HBREBETINIL
6:00~22:00 55
BER(B5)
22:00~6:00 50
6:00~22:00 68
Ti5-mEE
22:00~6:00 65

5) RRBEEHEICET AR -EEE
BERI 5 DR E. « BRENC K2 REIGIE OB L Tid NOM-098-SEMARNAT-2002
[BEFEW) D BERNL T BE T 2 BERIfGEE O A4 - B R OVE Y E O HEH IR ICAR 5 3HE ) (2
EDEEDOOLNTWD, [A) EITHENF 2R E T DERIE. FESE - FMECTHE L, & 3-
13IZR LTEFRERKIGEE O L~ %2 TREIL 2T IUT R B W ARITR LI & B |
TERIPRENC L D KRG E S RER RIL, TA ] EOJHEENTH D 2 & 2 i 7+
Th b,

26 2| . https://www.profepa.gob.mx/innovaportal/file/1306/1/nom-083-semarnat-2003.pdf
27 R . http://www.dof.gob.mx/nota_detalle_popup.php?codigo=5324105
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xR 3-13 AFVOEICTHESNBRYEHHELREFOHHE

FEME (BGL) AXVaHHBRER REFHHE
—®EikFE CO(mg/m3) 63mg/m’ 61mg/m’
#84£7k% HCL(mg/m3) 15mg/m’ 0 mg/m’
EHRBIEYW NOx(mgm3) 300mg/m’ 76mg/m’
ZEERE SO2(mgm3) 80mg/m’ 25K % mg/m’
HEE (mg/m3) 50mg/m’ 27.8mg/m’
At 0.0129 \
i3 cd DAV VAV |V St Ly o | VRIS 47 2 SVy IV NN 3 . i g/ 3
Z X (mg/m3) 0.7mg/m 373Uk 0.00002935K % mg/m
=47 )L 0.458 mo/m’
HARZEY L (mg/m3) 0.07mg/m’ 0.0541 mg/m3
. 8 0.0271 mg/m’
g, y0 L, 8. BE(mg/m3 ) ¥
- H(mg/nz) 0-7mg/m 404 0.226 mg/m’
7K $8 (mg/m3) 0.07mg/m’ 0.047 mg/m3
FAFF2 RUT T2 (mg/m3) 3
it AR E S 2188 0.2mg/m 0.00001mg/m?
FAFFL 0 RUT T (mg/m3) 3 spal 4o
(ANOM-098 R A BTI = B SN F- MR D 158) 0.5mg/m HALEL

HE: NOM-098 @ Table-1. IREFDFLEMBE L E T —4(L. Qingdao Junray environmental testing #t 0 BIEFER
(2019 4 4 B 29 BEM)E. 14T F LU RUITFUISDVNTIE, FA-r—-FHOZDILHDOHKH RBIEHER
(1999 £ 9 A 24 B Z £, JICA SAEFERK

6) FEAEHRUFBREICETER-HE
[Ley Federal del Trabajo GEFRIFEIE, 1970 424 H 1 HAAR, 201546 A 12 Hdkik) ] T
I, LFOBEERFRE I TN D,

T)HER BI3EMFHEHIFrIT2—1
FHEEER]IL 6 : 00~20: 00 DT, 1 HH7=Y SHEMZMEE L2 & (55 60 25, % 61
5) Fio. 8ROk ERH O NRAK 30 /IR & T2 2 &, (BB 635%) FR¥EIX 1 H
3], 3 H AR TER B 7220, (5 66 5&) ERRFEIH ORI, £ B O BRI %f
JET A5 0 b 100 85—k L Kb b, (567 %)
NREBEH FI3IEFHEEEHIFvI2—11
FEEITE 6 Oy @B, 1 HOWEREZR > T2 ITMbZ N TED, (B
69 %) HRIRIZFRIHIEHE TH 52, HEBICHE T 25EE X, HETHLEFEOH@HHE O
5025 N—k L NS EZITIRD Z N TES, (715
EE FIEMFEEHIFYII—VI
BARESIX, 77BE . EHEL OB OREKRE THEN I ZER T TRESND
bDET D, (5594 5R)
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IERENER 4EFEHELEABEORBLIENIFvrIT4—1
EAEIILUTORGZAS (1325%)
B AL G T 2 S B AR E O HUE # ST 5,
F ALl T ST 2 BLANCHI - THEIE I 5% 38 9,
- HEE BT DEEERORE OO ORE R AT D,
- SEITAICE D BE O RNET AT FER T REE AT O,

DFHEBEORE 4 EHBELERBEOERBLENIFYIT2—1
TEFEIILUTOREE A (134 5)
- B SN D TEEEOHEICNE D,
- JBME L AE SRR, BT, HEEAV., BREITEEZT O,
- KA ZBROT, AEEICEF CE R WIELRBEBA S 255815, BEHIZEHAFEICHE
T 5,

Q)REHREREZEET 1M
BREBTAR R 2 T DB AR L 7o RN - BB (SEMARNAT) TH 5, BCSHHT
I, A OINZ R Tod % BCS F%T [Delegado Federal el Estado de Baja California Sur| 73BREEH
B EOBRKEFRE ALY LTS (K34 2H),

KE
[
I [ I | | I [
BEAE || BHE BT wEm | | AEsER | | BER | g |
B B S 56
TR ARRE- BEE | || AS s || | s faEE &M
| 2— | szwE | [ %@t BEEA% et EBM
B EE NS
| #h- || EtE-EE | || EER | omemx ||| WER
mrmy || B ff HIE EE R
TIRER BRI
BAFEE FHEK . 1EEREIE RARER
EX faR%E 1 F!I?f'i'li’.ié‘i —|—, - ?Jﬁ]?é _|i, s Tm
mamwae || MEX HHE || #HE-E= || #asm- -
1 o#AR BE Cd B EHEl-
SIELH EE
BEwE R
—REY)
HE BIESHT
|| s B
BFIRE IOVRT L
H BE-[URE
—| EIEHE BBURAE
B

3-4 SEMARNAT #H#X

H 88 : SEMARNAT FR—LR— B EHIFEREE(C JICA AERER

(3) TS
EIA T 00 15> & KARIC T 5 TRLROITEE FECE B 60 3 H T 575, RIFNAE
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IMERIBTEOAEIZ L > TR K 120 HE B r—AbH 5D, HiE

X TR LRI D B H

58,472.50MXN* (2019 4 6 A REATHKI 34 J7 )& HFERFIZSCEA £ D% O EIA fifr & A
SEMARNAT —BCS MFB TN ELE 9 580 L 0 i 45, BIA FEABRE= v 4 o b
DA EFE LG AL, RIAEDO R 2 =712 K 5 6 O DK 15,000 K Kv (8 162 J7 1, VAT
br<) POEHANKET D,

3-6-5 REEX(BEZERLEVEZSD) OKET
F314DEBY, KAFEEAZFEHLAVWELEOERE, S~ BICKSE | ks Lz

BEORERZRT,
®3-14 REELR
IHH YAk 1 HAk2 toAJoay
(TEVRYTTIILR-HY - | (QFVRSTHHE NS 2km | (BEEER
FILORETRBSY D ZEH) DZEth) LALY)
24.823472, -112.087806 25.072229, -111.689040
th & -
(Googlemap) (S8 : #1[%] 3-1) | (Googlemap)
Hh #8E :24°49'24.5"N #8£ :25°04'20.0'N
R emer | T N _
mE BE: 112°05'16.1"W BE:111°4120.5"W
%izﬂ‘ﬁ 13 BERAE #1 3 B3R5
TEMD _
gE.pspg | 00km 250km
BEOHEEOAFM(E | #F 20m BRICEENFE
T | AREF | #)EFALELSTSHA, BT | LTLS T FIAILSE
A | B FTEASEBERBIEEDOE ALGL
BEFELLGL
REFIFX.DUTIGHEET | REFIEX. DUTIVGHEET
HY. . TOER-HHFEEEIC | HY. TOER-HBFEEFEIC
) i DNTIE, BRI ORE | DOTIE, HRIAHEMTORF
BiE | RE-ER . o . o -
ILHAELSTH, MEIEGRIRE | LAGTH, MHEGRIEE
ZBEYCITAIEHGAIRET | ZBEUITA I IGAIEET
Hd Hd
- REFOREB-EAICK |- REFORBE-EAICK
Y REEBZOBELNE- | U EREHEFZOBENE-
—_—. BERILLICR EMBEE | BERELICRLIBEMZE
oy | HEEE | AEDACPBAFAD | AFHOLOPBAFAD | AL

AMEBERE~NOEBMLHF
=Y (%)
- JIIb-Yr-A)ILORET

AMBERANDERNEEF
hd

28 21X [Ley Federal de Derechos] (HEFINZBIJ 2%, 1981 45 12 A 31 HAAA, 2018 4F 12 A 28 HIKIE) @
B 194-T R THIESNTWA, BEFILFRISG VIHEINS EESINLS,
29 1k FLr=107.8 M & LTRE (A TIXRITINEBBLRMEY (2019/9/27) EEEH),
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Y. AEEVICERT S
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RS B.EBDEENREELN | WITFIvTRERGT | MBEEICKD
hoi CELBAHRRE DENBELLGDHN. YA | BEREZED
BEE DEELNFINDIL | I BRI THLT | BILOFEHKE
Z DR Mo RBEEELTHRS | IILL-HU-AILORETA | EHKRERD
# nd 5 50km EBA THAHZE. | THITHD
F-. BEEROERER
DEENRETHIEND
YA 11285

HE : JICA AERER

3-6-6 AOA—E T RUREHSEEFHED TOR

W« FERE - BV R A FERRFIZ IV T
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% 3-15 BEAEREIZBITARO—FEVSIE

7 L=

FE A

TEwT
I%g

RENES

FHEER

ey

D

C—

IEH: RBEFOZBEIBT/NMRENDELHMTHY.
IL—VEFEREFAEECHYBEMRMICEITHT
FOHARIZLBEETFRELL

FRERE:

(a) REFZREIHSERERZERETDOETIZ1IB 1
bobTvy 2-3 BRETHY. BERMRIICETHFE
DHARIZEDEEEIRE L

(b) REFOHARETAERELH-LI-LHROFE
BREITIE.MEGVCETEINDIN ABEICTERE
FERB®RICE 3 BRBICKIHHTRAEEITIEET
Hb,

@)

REFORETIEZRUVBRBRICIKESENDERLL
SHKIFEELGN

3)

ITEF ERRTORMEOFKETBEINGL
BN REFOBSCLIFEINIBERERKE
T EBELSNTEYREZEADEAFIELTEMER
ENBFETHD.BL. TAOCI VN AMIREFER
Bk, B CHREL-BRAZAVTRERRERES
. ZORBICTHNENEBINTLELMIIDE,
EEERBHBEOILTHRITLIFETHL=O.1E
B OEIZ C—& L1z,

“

THEER

IEF TIEFRFOERELGHIHK-BEMFETREL
(A

BEE REFIMAMPTHY KEERLLEN S, B
KIFRELGL, T FRZEIX. BEILSND=O.
TIEBFRDORERE

(&)

BE- kY

TER RETEITHVEST RN RET HAIREMEN
HAEN INREN DRI THL HEMELD LIS
nd

BB REFOBRBIHEVELFEILDME CHREK
HEYMTHLARRDEA-RYHLEICEENIRET S
AR H AN REEEDEAB TS TORERMNE
Wt DTHYMBE R EHIETSND

(6)

IEF:BREIFIBVTEERORLEFEESNLL
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B REFORFML BEEEREITLERRET ST
HERITFKELGL BL., BRANRRE T 2H5#%E
BOMELEZEBRIOOBRREOFEENEESNDA.
RITFT XN TRAOBEYGERAICLDFHHxREELD
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Summary

This report summarizes the achievements and outcomes of the “Feasibility Survey for the Reduction
of Seashell Waste by High-performance Small Incinerator and Recycling of Incineration Residues for
Agriculture, Fisheries and Animal Husbandry in Mexico” which was conducted in the United Mexican
States between January and November 2019, during which field study was carried out three times
(February, June and September 2019) both in Mexico City and the state of Baja California Sur
(hereinafter referred to as “BCS”).

The purpose of this survey is to understand the current situations of seashell waste discharges and
associated environment and sanitary problems which have nowadays been recognized as one of the
pressing development issues in BCS. It also intends to verify whether or not the volume of waste
seashells could appropriately be reduced by the proposed incinerator named “ACE Incinerator”
manufactured by ASADA Corporation. The survey also intends to examine the possibility of recycling
incineration seashell residue as input material for agriculture, livestock and fisheries by recycling,
hoping to enhance the development of the primary industry in BCS.

During the field study, the survey team gathered statistical data on seashell waste discharges,
environmental laws and regulations which need to comply with for the installation and operation of
incinerators as well as regulations and procedures for recycling incinerated seashell residue from
relevant authorities responsible for waste management and the primary industry. These state agencies

include:

Secretariat of Environment and Natural Resources (SEMARNAT)
Secretariat of Agriculture and Rural Development (SADER)

Federal Commission for Protection against Sanitary Risk (COFEPRIS)
National Research Institute for Forestry, Agriculture and Livestock (INIFAP)
National Institute of Fisheries INAPESCA)

Meanwhile, the team also identified a potential demand for small incinerators in Mexico, the
specifications and market prices of competing products manufactured locally as well as potential local
business partners.

During the survey in BCS, the team discussed the current problems derived from the seashell waste
discharges and possible countermeasures taken by the introduction of ACE Incinerator. It also identified
potential project sites and counterparts who could team up with the team for implementing a planned
Verification Project (the intent of the Project is to establish a workable recycling model for seashell
incineration residue to be used as input material for agriculture, livestock and fisheries). The
organizations whom the team closely contacted with for the development of the Verification Project

include:

La Paz Municipal Government
Comondu Municipal Government

Department of Agriculture, Autonomous University of BCS
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Northwestern Center for Biological Research (CIBNOR)
INIFAP-BCS branch office

The team also made a series of field study in Puerto San Carlos Town (Magdalena Bay) of Comondu
Municipality—confirming the current situations and problems associated with seashell fishing, shelling,
transporting and disposing seashell waste. It, then, develops the contents of the Verification Project by
having a series of discussion with relevant organizations there.

Some sample seashell waste (collected from the landfilling site of Puerto San Carlos Town) was
airtransported to Japan and then analyzed by a third-party organization (Japan Food Research
Laboratories) after incinerating the sample shell with ACE Incinerator. This analysis confirmed that the
seashell waste can appropriately be incinerated and its quantity was reduced to the predicted quantity.
The analytical result also confirmed that the incineration residue contains no harmful substances,
suggesting that the residue can be applied as input material (“Mgnakcaps”) for agriculture, livestock and
fisheries.

A survey on potential needs and competing products of Mgnakcaps in BCS was conducted. In addition,
the team identified and discussed potential research institutes which are cable of carrying out
experimental studies on fertilization effects on soils, freshness-keeping effects on harvests and
bactericidal effects of Mgnakcaps in the Verification Project.

During the third field study (September 2019), the team inked a deal on MoU (Memorandum of
Understanding) with the Comondu Municipal Government and BCS State Government; this MoU
stipulates contents of the planned Verification Project and major responsibilities taken by among the
stakeholders.

Based on the above survey results, a business plan has been made.

Chapter 1 Development Issues in Mexico

Most seashell catch in Mexico is harvested in the seven states as shown Table 1; of which the seashell
catch from Veracruz, Tabasco (located in the Yucatan Peninsula) and BCS (located in the southern part
of California Peninsula) accounts for roughly 80% of its quantify in these seven states. BCS is the third
largest producer of seashell after Veracruz and Tabasco and the fisheries including seashell harvest is

one of the major industries.
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Table 1. Volume of Seashell Harvests in Major 7 Producing States (in 2014)

Unit: Tons
State Vol. of seashell harvest | Weight of seashell meat | Rate of seashells weight
(incl. shells and meat) (after shelling) in each state

1. Veracruz 24419 15,872 29.6%
2. Tabasco 21,031 13,670 25.5%
3. Baja California Sur 17,005 11,053 20.6%
4. Sonora 8,998 5,849 10.9%
5. Baja California 5,614 3,649 6.8%
6. Nayarit 2,782 1,808 3.4%
7. Tamaulipas 2,744 1,784 3.3%
Total 82,593 53,685 100%

Source: CONAPESCA (http://www.conapesca.gob.mx/wb/cona/informacion_estadistica_por_especie_y_entidad)

In BCS, roughly 11,000 tons of seashell wastes such as oysters and clams* is discharged every year
after a removal of meats from the shells; this large quantity of wastes has been accumulating without
any treatment. These wastes with soft body debris remained in the shells are transported and disposed
to the landfilling sites, causing serious detrimental environmental and hygiene impacts (e.g. releasing
terrible smells to the surrounding environment, causing water contamination at the bay, causing food
poisoning among the town dwellers due to the mass outbreak of pathogens such as flies, cockroaches
and mice) (see, Picture 1).

These problems are similarly identified in small and medium-sized fishing hamlets and towns located
in the coastal areas of northern BCS such as Mulege Municipality (Gurrero Negro Bay, San Ignacio
Lagoon), Comondu Municipality (Magdalena Bay), Loreto Municipality (Conception Bay) (see, Map

1). However, no tangible countermeasures have, so far, been taken to address these identified problems.

Seashell waste illegally dumped onto the roadsides

in Puerto San Carlos
(During harvest season in May 2019)

Accumulated seashell waste
(Suburb of Puerto San Carlos)

Picture 1. Illegally Dumped Seashell Waste

3 It is estimated from CONAPESCA Fisheries Statistics 2014.
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Map 1. Major Shellfish Producing Areas in BCS

Chapter 2 Products and Technologies

(1) Summary of Proposed Technology/Product

“ACE Incinerator Type-4” (high-performance small incinerator) developed and manufactured by

ASADA Corporation has various technical and operational advantages compared with competing

products as shown in the table below.

1) Proposed Incinerator

Product Name

Overview of Proposed Incinerator

(ACE Incinerator TyI-)e-4)

* Possible to incinerate with high temperature (1,200°C).
* To reduce the emission of dioxin at a level of nearly zero.
* Low operational costs, since waste oil can be used as fuel.

*» Easy to maintain with low cost.
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* Dimensions : 1.375m (W) x 3.570m (D) % 5.600m (H)
* Fire floor area : Less than 1.9m?
* Incineration capacity : 150kg/h

Specifications * Power Supply : Three-phase 200V 50hz
» Combustion temperature : 1,200°C
* Other feature : Waste lubricant and waste vegetable oil can be
used as combustion improver
2) Mgnakcaps

“Calcined calcium” derived from incineration residues of seashells and corals with high temperature
contains rich minerals necessary for maintenance of good health. This calcined calcium is further
processed and sold by ASADA Corporation as commercial products named “Mgnakcaps”;
representative products made and sold in Japan include mouthwash, cosmetics, bactericidal agent, soil

conditioners and water purification agent. Overview of “Mgnakcaps” produced and commercialized in

Japan is shown in the below table.

Overview of Mgnakcaps

Features of

products

(Mgnakcaps)

“Calcined calcium” is fine powdered product made by incinerating
seashells such as scallops and oysters with 1,200°C temperature using
ACE Incinerator Type-4.

Application of Mgnakcaps brings various positive effects for
agricultural production (e.g. fertilization effects on soil, bactericidal
effect against wilt and effect on growing seedling). It has improvement
effect for composing, seeding promotion and sterilization effect for
bacterial wilt concerning agriculture.

It has sterilization and freshness maintenance effects for vegetables and
fruits in distribution processes. Freshness retaining effect for harvested
vegetables and fruits as well as cleansing and sterilization effects
which could be used for both processing and distribution
processes of the harvests since Magnakcaps is water-soluble,
spraying and immersing the harvests in Magnakaps water.
Sterilization and freshness retaining effects for fishery products (e.g. live

and fresh fish and other seafood).

Specifications

Calcium: 68.92/100g
Magnesium:204mg/100g
Natrium: 403mg/100g
Phosphorus: 86.4mg/100g
Iron: 17.8mg/100g
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(2) Possibility of Utilization of the Proposed Technology/Product in Mexico

In this survey, the following objectives were mainly verified by ACE Incinerator Type-4:
(1) Whether or not seashell waste discharged in BCS can appropriately be incinerated;

(2) Whether or not the components of the incineration residue from the seashell waste collected
from BCS are equivalent to the calcined calcium “Mgnakcaps” commercially produced and sold
by ASADA Corporation; whether or not the residue can, thereby, be applied to for fertilization

effects on soil and bactericidal effects.

1) Proposed Incinerator

As the sample seashell waste for test incineration, clam shells named “Almeja Catalina” typically
harvested in Magdalena Bay was selected. Roughly four kilogram of sample seashell waste without
any organic residues was picked up at the landfilling site of Puerto San Carlos during the first survey;
they were incinerated by ACE Incinerator at factory of ASADA Corporation in Noda City of Chiba
Prefecture.

It was confirmed that the sample seashell waste was appropriately incinerated and detoxified by
ACE Incinerator without causing problems (such as imperfect combustion). The quantity of the sample
was reduced from its original volume of 4 kg to 2 kg, halving to 50% in its quantity which is the
equivalent reduction rate of the seashell waste procured for producing Mgnakcaps in Japan.

Regarding waste lubricant which is expected to be used as a fuel (combustion improver) for ACE
Incinerator, according to interviews with waste oil recycler in La Paz, collected waste lubricant is
treated with filtration device at the recycler’s factory and it will, then, to be added with diesel. The
finished product is sold at 9 peso (approx. 50 yen) per litter as an alternative fuel; it is confirmed that

this fuel is procurable and used for ACE Incinerator.

2) Mgnakcaps
Based upon the results of qualitative and quantitative analysis conducted by Japan Food Research
Laboratories, it is confirmed that harmful substances were not contained in the sample incineration
residue (Almeja Catalina shell); it, therefore, suggests that this residue can be produced and sold as

Mgnakcaps.

Chapter 3 Proposal of ODA project

(1) Outline of the Verification Project
After this survey—the subsequent project—provisionally entitled “Verification Survey with the
Private Sector for Disseminating Japanese Technologies for Reduction of Seashell Waste by High-
performance Small Incinerator and Recycling of Incineration Residues for Promotion of the Primary
Industry” (hereinafter referred to as the “Project”) is proposed by the Survey Team. The outline of the

Project is shown in Table 2.
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Table 2. Outline of the Verification Project

Name of Project

Verification Survey with the Private Sector for Disseminating Japanese
Technologies for Reduction of Seashell Waste by High-performance
Small Incinerator and Recycling of Incineration Residues for Promotion

of the Primary Industry (*Tentative title)

[Proposed site for installation of ACE Incinerator]

* Suburb of Puerto San Carlos, Comondu Municipality, BCS State

Target Region
[Dissemination target area]
* Seashell producing areas of BCS, Veracruz, Tabasco and Sonora States
Primary Counterpart / C/P-(D) : Comondu Municipal Government
Sub-counterpart / C/P-@ : Department of Tourism, Economy and
Counterpart
Sustainability, Baja California Sur State
Government
Contents of Verification Verification Agency (Candidates)
[Agricultural Sector] - INIFAP BCS
1) Fertilization effects on soil | + CIBNOR
2) Effect on growing seedling | - Dept. of Agriculture,
3) Freshness retaining effects | Autonomous University of BCS
of the harvests
4) Effectiveness for plant
Verification Agency disease and pest control

5) Effectiveness against salt

damage

[Sanitary Sector]

6) Sterilization effects
(Comparison to lime
hydrate or hypochlorous
acid)

Implementation Period

Approx. two and a half years from January 2021

Equipment

ACE Incinerator Type-4 (1 unit), spare parts, fuel tank, small weight scale,

small crusher, fire-resistant clothing, fire extinguisher

The implementation structure of this project is shown in Figure 1 and the location for the installation

of ACE Incinerator is shown in Map 2. The Primary Counterpart (hereinafter referred to as “C/P-(D”)

of the Project is Comondu Municipal Government which is expected to play a role for collection and

transportation of seashell waste from Puerto San Carlos and to help cooperate the establishment of

69



recycling system of incineration seashell residue. Meanwhile, the Department of Tourism, Economy

and Sustainability of

Baja California Sur State Government—the Sub-counterpart (hereinafter

referred to as “C/P-(2)")—is expected to play a role in helping disseminate the established recycling

system in the shell harvesting areas of BCS by formulating relevant policies and programmes together

with municipal governments.

————————— I Ownership : [:>
\ l_ _SERL[A_REI;AT_ . Provision of the equip. : |:>
Ownership of thel SLM;/\M]
Project Contract (*after a completian pf the Project) Waste Shells
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........................................... e OO e
& v e
Supplying equip.} Comondu Municipality | [ BCS State |}
‘ ASADA Corporation Technical Transferi (C/P—@) Gov. : AT
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empirical data Production of Mgnakcaps ) 5 A =
_______________ Transporting i
waste oil
Cooperation
& providing Sub-contracting
empirical data ©
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Figure 1. Implementation Structure of the Verification Project
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Map 2. Installation Site of ACE Incinerator
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(2) Expected Development Effect through the Verification Project

The expected development effects of the Project are shown below:

Expected Development Effects

® Up to approx. 360 tons/year (roughly 8% of total seashell waste disposed in Comondu
Municipality) will be properly incinerated which could contribute to mitigate the magnitudes
of awful smells discharged from the dumping sites and improve sanitary problems (e.g. water
pollution) caused by the seashell wastes.

® To verify the effectiveness of incinerated residue (calcined calcium=Mgnakcaps) used as
agricultural input material and sterilizers by identified verification agencies (Dept. of
Agriculture of Autonomous University of BCS, CIBNOR, INIFAP). By so doing, it will
contribute to create new products and thereby enhance the primary industry of BCS.

® To develop a “Regional Plan for Seashell Recycling” which is to be implemented for a promotion

of a business model of seashell recycling.

Chapter 4 Business Development

As a proposed business model for the Mexican market, ASADA Corporation will export “ACE
Incinerator” to Mexico; the incinerators will be distributed by Mexican business partners. In order to
take advantage of the high-temperature incineration, which is characteristic of ACE Incinerator, the
target market is those business entities who may use ACE Incinerator for incinerating the waste seashell.
In this business model, the customers of ACE Incinerator (e.g. oyster farming company and fishery
processing company) are expected to recycle incineration seashell residue and to recover the investment
cost on installation of ACE Incinerator by gaining profit from the sales of Mgnakcaps for agricultural
input. In order to disseminate Mgnakcaps, ASADA Corporation will collaborate with BCS-based
research institutions who will verify the usefulness of Mgnakcaps in agricultural and sanitary sector;
these verification results and sales know-how are provided to the ACE Incinerator users.

The expected development effects brought by the proposed business development are shown below.

Expected Development Effects by Business Development

® 324-540 tons/year of seashell waste can be reduced per unit of Ace Incinerator. As a result, the
volume of seashell waste accumulated will be decreased and sanitary problems will be
improved.

® 42-72 kilo litter/year of waste oil discharged in the region will be utilized per unit of Ace Incinerator.
As a result, Regional Recycle System will be developed.

® Regional production and consumption agricultural system will be developed by utilizing
incineration seashell residue for agricultural input.

® Approx. 80 million yen of “Industry-Academia-Government collaborative venture business” will

be created in Comondu Municipality by trading Mgnakcaps.
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Mexico
Feasibility Survey for the Reduction of Seashell Waste by High-performance Small Incinerator and
the Recycling of Incineration Residues for Agriculture, Fisheries, Animal Husbandry in Mexico

SME and Counterpart Organization

B Name of SME :Asada Corporation
B Location of SME: Marunouchi, Tokyo, Japan
B Survey site/ Counterpart Organization : Puerto San Carlos, Comondu Municipality

(D Comondu Municipality (Primary C/P), @ Baja California Sur Government (Sub-C/P) Incglfgtor

» Products and Technologies of SMEs

» Concerned Developed Issues

o eg)

S Approx. 11,000 tons/year of shell waste (e.g. ( » To incinerate with high temperature (1,200 °C).
oyster and clam shell) is discharged after » To reduce the emissions of dioxin at a level of nearly
processing the catch which has been accumulated zero.
in fishery towns of Baja California Sur, Mexico. It » Low operational costs, since waste oil can be used as
deteriorates hygienic environment (e.g. water fuel.

\ pollution and generation of odor etc.. » Easy to maintain with low cost /

Proposed ODA Projects and Expected Impact

( “Verification Survey with the Private Sector for Disseminating Japanese Technologies for Establishment of Seashell \
Waste Recycling System by ACE incinerator for Agriculture, Fisheries, Animal Husbandry in Mexico”
» To improve the hygiene environment of the project area by incinerating a maximum of 360 ton of shell waste a
year.
» To establish shell waste recycling mechanism with the introduction of ACE incinerator; it is then to reuse the
incineration residue “Magnacaps” (powdered one) as an input material for agriculture, livestock industry, and
\ fishery sectors, hoping to contribute the enhancement of the primary sector of Baja California Sur. /
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