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Feasibility Study Outline
“Integrated energy recovery business of municipal waste in Moscow, Russian
Federation”
1. Project Outline

This study work aims to conduct a first-stage feasibility study on the implementation of a
Waste-to-Energy (WTE) power plant in Moscow City, taking into account the latest developments
in federal and municipal legislation related to municipal waste management and energy policy.
The project was conducted by the Japanese private sector in collaboration with the Clean
Authority of Tokyo.

Presently, out of the 7.9 million tons of municipal waste yearly generated in Moscow City,
about 90% is sent to landfills. However, many are approaching the end of their lifespans, or are
being closed due to lack of compliance with sanitary standards. Current legislation prohibits the
construction of new landfills in Moscow City, and difficulty of securing land for landfill
construction in Moscow region poses an additional challenge. The introduction of a new WTE
power plant may contribute to the better management of municipal waste in Moscow City by
reducing the reliance on the use of landfills.

2. Proposed WTE Plant Conditions

The candidate site for the construction of the plant is the site of the existing “Incineration Plant
N.2 ”( N 55°51°42”, E 37°34°33), owned by the Moscow City government and currently not in
operation. It is a 140mx160m brown-field. Construction conditions and technical specifications
are as follow:

Item Condition

Site Clear (costs related to decommissioning existing plant not
included in present study)

Licenses for construction and | Already obtained (related costs not included in the present
operation study)

Basic configuration of new | - waste treatment capacity : 900 tons/day

WTE plant + operation time: 20 years (8,000 hours/year)

+ waste low heat value: 5.8 to 7.7 (DP) to 9.6 MJ/kg

* Generation capacity : Gross 21.36 MW (Net 1I9MW)

3. Proposed Project Implementation Scheme

The proposed project considers the partnership between Japanese private sector companies and
Moscow City waste treatment companies on the creation of a Specific Purpose Company for the
construction and operation of the plant. The plant would operate under the so-called Territory
Scheme, Moscow City’s latest legal framework for municipal waste treatment.

The main sources of income of the proposed plant are gate fee, electricity sales to the electric
power wholesale market, and electricity capacity sales to the electric power capacity market. It
is important to point out that capacity sales from WTE plant generated electricity depends on
legislation yet to be approved by the Russian Parliament.
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4. Implementation schedule
o April 2016 to March 2017:first feasibility study
(after selection of implementing partner)

o 2017: detailed feasibility study, proposal to local partner,

o 2018: establishment of organization for project implementation, establishment of SPC,
contract negotiations
2019: environmental assessment
2020 to 2022: construction and test operation
2023: start of normal operation

5. Assessment
o CO2 reduction impact
Considering a plant of waste treatment capacity of 900 t/d, the introduction of the present
plant would result in CO2 reduction of 122,631t-CO2/year.

o Social Acceptance
Presently there are two incineration plants under operation in Moscow. Local population,
particularly those living close to them, have a somewhat negative stance toward them. In
Japan, particularly in large cities as Osaka or Tokyo, incineration plants are well integrated
into the daily lives of local residents, so it is important to consider the Japanese experience
when constructing a new plant in Moscow.

o  Economic Feasibility
Given conditions

Item value
Initial cost 1,633 RUB/ton
Operational cost 2,254 RUB/ton
Equity ratio 30/70
Loan repayment 10 years
Loan interest rate 9.5%
Electricity price in wholesale market | RUB 2.08/kWh
Inflation 6%




Target IRR >=12%

Necessary revenue from gate fee and capacity to reach target IRR

Revenue source Case 1 Case 2
Capacity sales N/A 10.38 RUB/kWh
Gate fee 4,750 RUB/ton | 2,200 RUB/ton

In the case where potential capacity sales is not considered (Case 1), the necessary gate fee
to meet the target IRR is well beyond current prices. On the other hand, should current law
proposal for the inclusion of WTE plant generated electricity be eligible for sales in the
capacity market be approved (Case 2), we believe the above value of 10.38 RUB/kWh
should be secured in order to guarantee a gate fee value on par with current prices.

6. Main Project Risks

1) Securing a stable supply of waste: Current legislation does not give priority for waste
incineration treatment over disposal in landfills. In the case where disposal at landfills is cheaper,
even when considering transportation costs, waste may be diverted from incineration to landfill
disposal. Legal mechanisms that guarantee priority of waste incineration over landfill disposal
need to be considered.

2) Sanitary zone length definition: Current legislation is unclear on whether newly constructed
incineration plants are eligible for reduction in the size of their sanitary zone. Legislation calls for
a minimum of 1,000 m radius from the plant to be an area free of residential buildings, but in the
case of the candidate site, housing is located as close as 300 m from the plant. Legal clarification
needs to occur.

3) Non-approval of Capacity Law
Without approval of Capacity Law for WTE, or approval of the law with CAPEX and OPEX
ceiling values below 420 thousand RUB/kW and 1217 RUB/Kw/month respectively, attractive
profitability for private investors is not secured.
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AE (1076) 11.77 11.88 11.61 11.98 12.11 12.2

A7 b—ay 0.09 0.06 0.07 0.06 0.11 0.13

GRP/ A (10— 0.71 0.84 0.92 0.99 1.06 n/a
JL)

GRP/ N\ (%) n/a 17.68 9.71 7.37 7.26 n/a

EH GRP/ A (#E n/a 21.01 9.2 7.44 1.66 n/a
%%)

Hil : ROSTATS, Quandl’, Z/E# L v ftk

Flo, TEAZ UM TPEOIEETYH, 2015 FOEAIL 3 50 I E LR | EE
HLIW DT TEBY . GRPIZHT DEHIL 1.1%ICIEE > TS, Z DK D @2
B & HARIZ, 2015 FFICERA 7 UMICET 72 1.6 IKL—T 04 B EEREED
W, TAZ UFBUFOBREEI A 12%1272 72, 2014 FE LT 5L, EAZUHO
FEBREREORERIT 1.6% L o720, v TRKROFEEHREREORERIT—

6 http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru/statistics/accounts/#

7 https://www.quandl.com/data/ODA/RUS_NGDP_R-Russia-GDP-at-Constant-Prices-LCU-Billions




8.4% T ~7-8,
ERXOIITHFE—2010F ~20155F

1800 5
1665
1600 1535 152
1521 4
1400 36 99
1200 11.2% 3
2 1000 1106 2.4 o
o o=
;‘ 2 O
S 800 1.8 =
o 1.5
1.3
600 1.1 1
0.8
400 - .
-0.4 -0.4
200 o > o -0.a
0 1
2010 2011 2012 2013 2014 2015
—8— 3% (RUB 1029) —@— R (RUB 1079) —— 1835 (FIGRP. %) &7 (ZIGRP. %)

HiH#L : Moscow Investment Portal®
X 2-6 FEAZ UM TFHE—20104~20154F

(3) =&

Ty RUOKER LD L R U HOSRGETIEIE K FEME K O IR R T 5,
EIXERE T, SEHEEIL 23 CH LT, XOFHEEITKET 10 CTh 5, FEMoM%
AKX 707mm T, LT H 2 OEBHFEEITH 20em TH 5,

J F M A MJ J A S8 O N D

19 22 22
III16
11
1215’13l9
3l8 s B
wg o8 3 3 T3
Bl - —3-7

46 36 33 38 52 84 90 80 67 66 60 53
Average max. and min. temperatures in °C

Precipitation totals in mm

HiH : Commons. Wikimedia
2-7 EAY UHIEEREE LK

8 Moscow social and economic development in 2015
9 http://en.investmoscow.ru/investment/economic-indicators/investment-in-moscow-is-reliable/




2.2 BEY HIEHIE

(1) BEEMEEITRDLEHRE
YT EIRROE RS U OBEFEYEHICET 2ERIEI TRO LB Th D,

# 23 v YT HELEERZ VT ORI L ik E

BRI 5 LR 4 TN
Federal Law N.| On  Production and | FEZEM WL IZ B9 2 LA 72 HistH A
89-FZ, 24.6.1998 | Consumption Waste
(ed. 28.12.2016)
Federal Law | On Amendments to the [RIEWEH EHEIZHOWT] 2tk
N.458-FZ, Federal ~ Law  “On| £ L, 2016459 H ¥ Tlosa Rl T &M
29.12.2014  (ed. | Production and AT D Territorial Scheme (VU kU —
28.12.2016) Consumption. .Waste”, ZH—n) BIET S,
ond the Annulment of | CHAK LD HIEHO Y ¥ 7 1
Certain Legislative Acts REERT DREDD D,
(Provisions of Legislative Ut A7 VEERERIN TRV
Acts) of the Russian | & AEPEFH - T AE I TERE B 2 3080 O
Federation HHEND D,
- 2016 FITHRIE « A S AT RRE AL
(Bl - EEHh) (S DML 2017 4 4 H
24T 9o ARSI 2 BT 2019
HETHIEE RS TWVD,
- BT, REREISHT 527
TAT AP GE . BRI BOE
STV, oL, rmy 7 EES TR
BfEZHIMICT DERD R ST
Do
<2017 1 A K0, BRI RERE P
BENTFEEY AN CTUET 5 Z &
WEEIL & 72 D,
Moscow On the approval of | « ERXRZTUHFHDOTY N —A%— AL
Government territorial waste | 37
Decree  N.492- | management  schemes, | . &z , oG/ L7 —fEFEset iR
PP 09.08.2016 | including municipal solid | ,_ . .
(ed. 27.09.2016) wmeg ’ hﬁ#é%i?ﬁgfé° )
2025 FETER L RTNEXR S0
—IRBERE IR T ok 4 e B - H
EZERET D,




Russian On pricing in the field of | « FRHFEFM LIV — B R DAl #& 5% €
Federation management of solid | (DI, % U 7)) (BT B EEAH 2R AL
Government municipal waste | 7z == 4 s H LLINIC Federal
Decree  N.484, (1nclud.1ng Rl.ﬂes' of Antimonopoly Service |45 ifi 54y 5
30.5.2016  (ed. | regulation of tariffs in the X e s
26.12.2016) sphere of solid municipal | | = P U 7 RHIHIEEIERT 5.
waste) - BT BE IR LB O A |3 AE B T T
2HOD, EKRBINTZEZ Y TLURNICRE
SNDHNE,
* ROV —ERNIROFLTTETIT S
a) a single tariff for the service of the regional
operator handling MSW; b) Fee for
processing of MSW; «¢) tariff for
neutralization of MSW; d) tariff for disposal
of MSW.
Federal On approval of the| 2017 DO EHAME THEEIEM LI X 1
Antimonopoly minimum rate of return | - 2 #HE4 A2 KO ROIC (BT
Service Order | for the calculation of GAFISEE) % 13.95%IC 387,
N.1594/16 tariffs on the treatment of
11.11.2016 municipal solid waste
(Registered with | with the use of the method
Russia  Ministry | of return on invested
of Justice on | capital on a long-term
12.12.2016) regulation period from
the beginning of the long-
term regulation period in
2017
Federal On the approval of | - #RHTFEIMMLEE Y Y 7 2 51H S5 A
Antimonopoly guidelines for the | 5.7 (X)) 2RE,
Service Order | calculation of regulated
N.1638/16 tariffs on the treatment of
21.11.2016 municipal solid waste
(Registered with
Russia  Ministry
of Justice on
02.12.2016
N.44544)
Moscow On Waste Production and | « &2 7 UMIZ1T HEEIEM UL T

Government Law
N.68 30.09.2005

Consumption in the City
of Moscow

D BAW) 72778,

Moscow
Government
Decree N.485 PP
13.09.2012

On the experiment for
treatment of municipal
solid waste and bulky
from

waste apartment

cERZ UMTHEHKICSH ZEAEET
FAE LT T BESEY) M UMLK BESE) DR
AR A 20134E 1 H 1 H XV, 154/
\Z R BRI AL 3 | T &R E,

10




buildings located in the
Southwestern
Administrative District of
Moscow

Moscow
Government
Decree N.662 PP
02.10.2013

On the expansion of the
experiment for treatment
of municipal solid waste
and bulky waste from
apartment buildings
located in the Southwest
Administrative District of
Moscow to the North,
Northeast, Southeast and
West

Districts of Moscow

Administrative

- AT THRA LM BEEEY L O
REFEY DORE LI DEFE 2, 2014 £ 1
H 1B XY, dethix, JEsoipc, pg s
KR O P KITIER T D,

Moscow
Government
Decree N.644 PP
10.11.2013

On the expansion of the
experiment for treatment
of municipal solid waste
and bulky waste from
apartment buildings
located in the Southwest,
North, Northeast,
Southeast, Western
Administrative Districts
of Moscow, to the
Central, East, Northwest
and Zelenograd

Administrative Districts

of Moscow

- SEEEETRAE LB T FEIEY) & O
KEFEMORAWMIOEZL %, 2015 4 1
H1HXD, g, Hix, Jhpx
BILOEBLV 77 FHIXIZTHERT 5,

F) EREAL O Ted.xxxxxxxx] [XSEH < A

- A

(2) BHERHE (V-2 ) J6EZEL. RITOHE)

BT EFROE ) EIHI BB D iERIEIX FRO LB TH D,

F2-4 v T EFROE ) RSB D A A

AT

TEML 4

T NE

ARA BSCLHIEE (LUF

X U7 o )

Federal Law N.
FZ-35,26.03.2003

On Electrical Power

- FB TSR D B A T Mkl 7

Federal Law N.
401-FZ,
28.12.2010

On Amendments on On
Electrical Power

B SINZHONT ] O 32 5B 1
ZWIEL, #REVEITY NV T 41

11



Federal Law N.

On Amendments on On

Y@ L CHARE e L X — B

394-FZ, Electrical Power Ik AES (LLF RES-E) Ot 5
06.12.2011 A
Russian On approval of rules of the | « B i & ¥ v X T ¢ i OMHE
Federation wholesale  market  of | |ZR§4 A HAIRCTHE X2/ 2 5,
Government electric power and
Decree N. 1172, | capacity and on
27.12.2010 amendments to certain acts

of the Russian Federation

on issues on the

functioning of the

wholesale electric power

and capacity market
Russian On the mechanism for | « EEFREFIREEN. 1172,27.12.2010 125
Federation promoting the wuse of | 4 &% 14 B A BMNT 5, 2k
Government renewable energies in the | . RES-E O ESHELE ORI SIS %
Decree N. 449, | wholesale .electrlc. power JEH L. RES-E 1% v <5 1 g T
28.05.2013 and capacity (with the CHTaE - 7

Rules for determining the 1 FIRELS 75 5.

prices for power

generating facilities

operating on renewable

energy)
Russian THRLF =7 H—D | 2020 FETIZ, ENTHEINIZE
Federation BELEEZFAZ R0 | [E 2.5%ICEKT D E0V ) HIEZRE
Government 79 LOERIZONT | T,
Decree N. 512-
6,3.4.2013
Russian On the qualification of the | « ¥ /X 7 ¢ Hi¥HIZS M9 % RES &
Federation generating facility | 75 #i 2% 1% Market Council @ 7 22
Government operating on the basis of (qualification) ALETH Y, = FL
Decree N. | renewable energy source

426, 03.06.2008
(ed. 19.09.2016)

F—EMma N.31629.07.2011 NED D
U A MZFE# S 47z RES & fitiak D A
I%. Market Council D& IEFET 5 =
LN TEX D,

Order of the
Ministry of Energy
of Russia N. 316
29.07.2011

(Registered  with
the
Justice of Russian
11.08.2011

Ministry  of

on

On approval of the scheme
of allocation of electric
power generating facilities
using renewable energy
sources in the Russian

Federation

c B DALEIZES T2 A ¥ — A A -
TWAHiEREZ Y A NT v 745,

12




N.22236)

Russian
Federation
Government
Decree Draft

On approval of rules for
determining the price at
the power
facilities operating on the

generating

basis of the use of waste
production and

consumption, and on
amendments to some acts
of the Russian Federation
on the use of renewable
of the

the

energy
Government in

sources

wholesale  market of
electric power and
capacity

c BEHIEE A X v N T 4 IR D
50

- BEEIFE O B EUmAE R A R E
T 5,

74— RA Y ZHIE (LLT, FIT #lE)

Federal Law N.
184-FZ, 6.10.1999
(ed. 28.12.2016)

On the general principles
of organization of
legislative (representative)
and executive bodies of
state power of subjects of
the Russian Federation

F2635FE 2BEKICEIDE, XU TH
i TXE BT & MNBUF O LEFRHE TH
5,

Federal Law N.
250-FZ, 4.11.2007

On amendments of certain
of the
Federation in

with  the
implementation of

legislative acts
Russian

connection

measures to reform the
Unified Energy System of
Russia

M OWT ) ZIEL | & EIH
%5 D RES-E & /)fik& 12 48 (premium) A
F—L&xBATLH, HE5% ("Decree
on the Procedure for the Determination of
the Premium Added to the Equilibrium
Price of the Wholesale Market”) (X A[{k &
NTWRWnWo T, FFEE FIT il 1
BERE L TR0,

Federal Law N.
F7-3526.3.2003

On Electrical Power

B3N SEIBRKICLD L, BN
DELER AL BEER-TT-OE
JyhGehiss CEBE S V- RES-E 134 VU
7. BHDHWVITERIK - R E SRR E O Xt
Gl b,

Russian
Federation
Government
Decree N.47,
23.01.2015

On amendments to some
of the Government of
Russian Federation for
the
renewable energy sources

promoting use of

in the retail electricity
markets

4 % H LLW Federal Antimonopoly
Service - FAS (ZALFE R 2 & 5 7201
HEINCLCENZ )V 7DTA RT7A4
BREEKT D,

- BLEAEEIT. BEr A TRO 5% %
THEI/NEHY TR S/ RES-E &

13




HEEE LW EWT 720,

- RES-E & fifi © Bl #5812 R 2 3% E
(70%) .

- IS4ERICOEE (payback)

F) AL O Tedxxxxxxxx] IZHIEH « H - 4

r T ENTSGORIC, GEtisE, BETSERHY . HE RGOSR v ST
MR EEND, X /30T 4 TG TIE, BEFEED | FERORBRBERELHNT D
Z LT, ENHEBOAMSRE SN D, H, 2T OB TSEEEE K O RES-E % ¢ /X
T 4 HIE L OBRICOWTIX, TR THHT 5,
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(3) PPP ZBEREMIZ R4 ERH -

B

=0

7 L7 IO PPP HEESEIC T DIERIEIZ TRRO LB TH D,

#2-5 w7 HEHO PPP S FE M BT S VA EE

TEHLE IERLHI4 ELRAR
Federal Law N. | On public-private | - HIFIE & BEESE]IX 2016 4 1 H 12
224-FZ, partnership,  municipal- ﬁ g N5, EmEEcks L. BE/S—
13.07.2015 private partnership in the I EEDF—FTHD AR
B‘ESS:‘“ tF ederatifn an‘rltﬂ,le &550 (N. 115-FZ, 21.07.2005 =&
introduction of certain
.| arFRGETIE, FEONLFTAME
amendments to certain
administrative acts of the LAEHE,)
Russian Federation - JRATE UTiR, FHEOFTAMEITRM
WZHDHH DD, PPP iRl DEARFLE D
#/\um)/\ DL ODOEE, A
IIAIZES D,
F) EEAL O Tedxxxxxxxx] IZIEH « H 4
4) RERESEEICRDIRITERS
BREASAEICEET 2 BUTIERGNIZLL T LB Th b,
#*2-6 1T HMOBREASEEIIR D BT
LR = R4 ERNRE

7T EF D B

AL B V2 B3 % v

Federal Law

On Environmental

N.174-FZ, ) - BRI B9 5 FEARTA,
Expertise
23.11.1995
A 1 of
State Committee On pp‘rova ° )
Regulations Regarding

for Environmental
Protection of the
Russian
Federation Order
16.05.2000 N.372

the Assessment of
Proposed Economic and
Other Activities on the
Environment in the
Russian Federation

RERHIIC BT 5 Tl & ZE

- BRBE

ERAE

w7 A OF A RGE Y —

ANZBEY B 1A

Federal Law On Sanitary and

N.52-FZ, Epidemiological Welfare | -« #&%5 - firEf@ALIC B3 2 FaARLE
30.05.1999 of Population

Russian Sanitary Protection Zones | + FEFEMRRJEIZ, FENEEL T
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Federation Sate
Sanitary and
Epidemiological
Regulation
SanPin
2.2.1/2.1.1.1031-
01

and Sanitary
Classification of
Enterprises, Structures
and Facilities

WD AR — DA E D D
- JLERHE ST 4 J5 ton/year LL_E D BEFEY)
BEHVLER i F% | X Hazard Classl & & 5
o, RERE — 13 1,000m LLE (BB
4.45),
- BRI I DWW TR, AR
HEND EF?%E%HIﬁE (% 5 5%)

) —

Resolution of the
Chief State
Sanitary Doctor
of the Russian
Federation
30.05.2003 N.114
(ed. 30.08.2016)

On introduction of the GN
2.1.6.1338-03 (along with

GN 2.1.6.1338-03.
Maximum permissible
concentration (MPC) of
pollutants in the ambient
air of populated areas.
Hygienic standards

MEA TN D HE
INEWE O HIME & B E

- populated area (A

i) @

M, 27 OOBREE

www.arcticcentre.org/RussianEIA

Step |

EIA STATEMENT/

DECLARATION
OF INTENT

Developer prepares a
project proposal &
submits to appropriate
authority

EIA mandatory for the
proposed economic
activity, which can
directly or marginally
influence on the
environment.

Public announcement
is made. Public can -
comment too.

Developer prepares
Terms of Reference

EIA Statement

N —

%)

Step 2
PRELIMINARY EIA

MATERIALS
Public
Company usually hires Hearing|
one of the Project -

Organizations (experts
on ecological, engineering,
geological issues, etc.) to

prepare EIA

- |

Project Organization
(PO) must be licensed

Developer/PO carry out
investigations and
produce preliminary
report (aka preliminary
materials)

Public hearings on draft
materials

B R R TATG ) BE L2 BE 9~ D YA BE LS DU T,

RUSSIAN EIA SYSTEM (OVOS)

I

EHEA O Tedxxxxxxxx) (ZMOEH « A < 4

TREDKTHHAT D,

Step 4
ﬁTATE ECOLOGICAL EXPERTISA
(SEE)
Step 3 Government hires experts from Scientific
Research Organizations, private industry,
DOCU;I;‘I:\'II:ATI ON Russian Academy of Sciences, etc. to evaluate
Final Project Documentation.
PACKAGE

The SEE of the project documentation is
mandatory only for projects that are objects
of the SEE. For projects that are not the
objects of the SEE conducts the State
expertise (the SE) of the project
documentation.

.

Developer produces final
EIA materials

Must respond in written
form to public comments

The SEE's result can be either a positive or

In Russian terminology: hegativelconcllslont

the project

documentation. SEE can take place on the Federal or

Regional level depending on type of project
(i.e., mining, oil and gas, & forestry are all on
Federal level)

v v

Final Project
Documentation

Not a

Preliminary EIA
Materials

Deliverables: O

Public Announcement/Comment Period:

PUBLIC ECOLOGICAL

process. Usually groups
contesting a project request

Review is dependent on
company turning over
documents (which rarely

Federal Department -
Ministry of Natural
Resources & Ecology

Federal State Expert
Commission

Regional Departments
on Natural Resources

EXPERTISE and Ecology

mandatory part of the

this.

Regional State Expert
Commission

X 29 w7

happens) Conclusion positive or Conclusion
negative positive or negative
A
1) EIA=BR BT 2 TAlh
Hi 4 : Finnish Funding Agency for Innovation'’

R BRO 7 7 —

10 http://www.arcticcentre.org/loader.aspx?id=659dfccd-baaa-4efb-a905-72e8898b79¢7
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23 EEDEEOHERK

(1) EEHULEORN RETO-—)

2034F 1 A 1 HEY, ERAZ UMNBIFIZ, TR VHOEEHXIZSH ZEEFEET
FEA LT B L O RBEREY 2 RGBT 5 72012, RIFFEEY LIS
(LLF, XL —4%—) Toh 5 LLC MKM-Logistics f1: & 22§ (state contract) Z fffife L
TW5b, TR 2027 FE TT, TORNEE L TIAN L —F =D HIXNIZH 55
AETTRAET DT BERY K O KBRS OILE, i, &R, NEEE, KOH
NLALGY 0o TR G HIBE SR AL ER Y — B A T S OISR L, B R 7 UITIZBEEY
WELRL A R HN D, I 2 THEE LT 520 oik, BEEYOBEHNITME & 5 )7
EOTTIEZe <, e UTEM T B, STy E FRIEEOHRANTH D,
HEAEFETRELEEEYORIN vt 2 ZLAUTOK 2-10~X 2-12 D&Y TH Y |
FREBEITESHFESHICHRE SNREREVWH Y 7 MIITHEE AN, £DTHE
FEGEEO—RIZEH SN TWD ZHEMB D a T A T —C—RFIRE S D,
PEEW BRI T EMNC o T A T — Il T o2 THEE RN L, R
F IR R E iR ~E T 5,

A4 71 A ;/ ‘ /i y A
.“! AL ﬂl%{;‘
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