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Kanto Natural Gas Development Co., Ltd.
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THE NATURAL GAS BUSINESS
PIONEER

Kanto Natural Gas Development Co., Ltd. (KNG) was
founded as Japan’s first natural gas company. Since our
founding we have focused on one goal—developing natu-
ral gas resources for a better tomorrow. In doing so we
believe we have contributed to Japan's economic develop-
ment and helped to improve the living standards of the
Japanese people. Our efforts over the years have also made
us the industry’s leading natural gas resource developer.

Natural gas, a vital natural resource, is now gaining

ground as an environmentally responsible fuel for the
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future and playing an important role in addressing two
issues—global warming and air pollution. By leveraging
our expertise gained through many years of experience
in the development of new sources of natural gas, we

look forward to making an even greater contribution to
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society in the years ahead.
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Established Otaki Natural Gas Co., Ltd.
in May 1931 and became the first natural
gas business in Japan
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Launched iodine business in June 1937
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Listed on the Tokyo Stock Exchange in
May 1949
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Completed the Chiba Natural Gas Pipe-
line in December 1973 (Running 33km
from Mobara to Chiba, the pipe varies from
2 to 10 inches in diameter)
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Changed listing of shares on the Tokyo
Stock Exchange from Second Section to
First Section in July 1984

Began investing in overseas oil and gas

business with investment in Utah, U.S.A.
in October 1984
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Completed the Shin-Yachiyo Natural Gas
Pipeline in December 1989 (Running
68km from Mobara to Yachiyo, the pipe
varies from 3 to 16 inches in diameter)
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Established Daiten Gas Sales Co.,
Ltd. in August 1956 (Company

name changed to Ortaki Gas Co.,
Ltd. in January 1992)
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Received ISO 9002 certification for
iodine production in March 1995,
and ISO 9001: 2008 accreditation
in April 2009
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Changed company name to Kanto Natural Gas De-
velopment Co., Ltd. in January 1957

Transfered city gas retailing business and part of
related operations to Daiten Gas Sales Co., Ltd,
based on regulations in the Gas Utility Industry Law
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Otaki Gas Co., Ltd. listed on the

Tokyo Stock Exchange, Second
Section in September 1996
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Established a new Iodine Factory in
July 1969 and began large-scale pro-

duction and sale of iodine
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Received ISO 14001 certification for all business

premises in November 2006.

Completed the Sodegaura-Rinkai Gas Pipeline in
December 2006 (Running 14km from Sodegaura to
Ichihara, the pipe varies from 10 to 16 inches in diameter)
Started introduction of BOG as a new gas source.
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Masanori Yoshii

President
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MANAGEMENT PHILOSOPHY OF KNG GROUP
Placing the production and sale of natural gas at the heart of busi-
ness, we strive to contribute to the realization of a comfortable,
affluent quality of life, as well as to the development of society.

2 PAGE KANTO NATURAL GAS DEVELOPMENT CO., LTD.




W Z, KRRAREI—FENH 2D D 7% [ &I o B
L, HETOAWAEILOBZICVTEE), T2, Eh
A ATEVICHBRT&S L), HAZ Iz ERTVWET,

AR, M ERIRBRAL R KA R SF O R M E A 70— X7
TENDRDP RARFT AR =V TAVF—LTETETH
FHEBHOTEY, B2 b KRFT AORIIZ. RICEH
IH R RELLTRERMERFEONTVET,

LR KOFERIZ. FAORE - APEE o7z LM
Moy WHHT AR Z MU BERANDORTEE ) THERM
Ty FV—=7HT—EHLTT>TWBILTHY. HIHMHED
bR T EBRBE OO B FITKELMAZFEHEL T
WEY, Fo, EBREHER BB EOREL T R EERA
HAZAMLTHEET D). BBOTAEALZMHARL, 7
AWESE AL T H2L T, REMAGT O TR L IS % W] HEIC
LTwEd,

RKAADHIETHEL A FHEDOBII>DHIE, I—FD
By BT, I—FiE. HI/NETD 2D H8E A3 A~
M CHIHCEL BB VWERTH B2 TR HFRITHE
TOREBRELRERTHY. SOIEEIZH LI RIE D
AHLLRERTOHE T, M. RGBOI—FEER
ELTC, F—FIZHELNIWFHIRZTEDE T,

EHIT, Yk, BHGEORI DR /- BB RA R
Bz HL., W - T RoOHEMA - RLEER, K
H - R OIS - WA - B FHECDHDEHBLTVE T,

GHBIANVF—HOFEF IR LS TOOLEbNET
25, BB ISR E R TANF — 1B e r, BYEE
LA AT B 2R [ E KR A A D BB IZFTETEHT-THD,
CHLZZ N =T DA E R KRBUITHI L 2255, KEEHS
BEEZEEGROEEZLLT, HANOHBREZRITITEV
Eg,

PRI Bt 52

T H F 4

Through the development of two valuable resources—natural gas and
iodine—KNG plays an important role in improving the quality of
life for all. In doing so, we are making a vital contribution to society
through our daily operations.

In recent years there has been an increased focus on environmental
issues such as global warming and air pollution. Against this background,
natural gas is attracting increasing attention as a clean source of energy.
Consequently, the development of natural gas resources, in which KNG
is intensively involved, is expected to play a crucial role as the search
goes on for a next-generation energy source.

Our main strength is our ability in optimizing resource development
and adapting to changes in demand profile. This is achieved through
the operations of our group companies, which cover all aspects of gas
supply from upstream sectors such as the development and production
of gas to downstream sectors such as the sale of gas to customers through
city gas companies. While we deal with multiple gas suppliers, we also
circumvent the effects of international factors, currency exchange fluc-
tuations and similar concerns by producing natural gas in Japan. This
diversity in gas sources enables us to take a more flexible approach to
providing stable supplies to our customers.

In addition to our natural gas operations, another pillar of KNG is
the production and sale of iodine. In resource-poor Japan, iodine is a
very precious exportable resource for the country. Furthermore, with the
development of new uses for iodine over the last few years, this substance
is becoming even more prominent. As a global leader in the manufacture
of iodine, KNG will respond to expectations for this substance.

Moreover, we at KNG are leveraging a wealth of knowledge and tech-
nology cultivated since the establishment of the Company in 1931 to move
into businesses such as geological and ground water pollution surveys and
remediation, and the drilling of water wells and hot-spring wells, and re-
lated surveys and improvement.

Looking ahead, it seems there will be increasingly fierce competi-
tion between energy types. However, amid an energy situation that
continues to be internationally unstable, domestically-produced natu-
ral gas that can be supplied over the long term in a stable manner is
becoming increasingly important. Rising to the occasion by taking
optimal advantage of Group strengths, we are committed to continue
our contributions to society as a producer of valuable domestically-

produced natural resources.

. Yostis

Masanori Yoshii

President
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RECOVERABLE RESERVES

EQUIVALENT TO GAS FOR 600 YEARS
KNG has been developing the Southern Kanto gas field for
many years. Containing natural gas dissolved in water, the
field is located primarily under Chiba prefecture, but it ex-
tends across a wide area of the Kanto region, including
Ibaraki, Saitama and Kanagawa prefectures as well as Tokyo.
Inflammable natural gas is divided into categories based on
the condition in which it is found. The major categories are
petroleum gas, coal gas and gas dissolved in water. Natural
gas dissolved in water is methane originating from
organisms dissolved by high pressure in formation water.
The natural gas produced in Chiba is contained in the
Kazusaso-gun stratum. This stracum consists of sedimen-
tary sandstone and mudstone formed at the bottom of the
sea during the Neogene Pliocene and Quaternary Pleisto-
cene periods (between 3 million and 400,000 years ago).
The gas is dissolved in water trapped between the layers
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of sandstone and mudstone. This
water is called brine and, although

having a high level of iodine, has a similar
chemical composition to seawater.

The Southern Kanto gas field contains a maximum
recoverable reserve of 375 billion cubic meters, making it
the largest field of gas dissolved in water in Japan. The
natural gas reserves in the Mobara region are ideally suited
for development since:

1. Remaining recoverable reserves are still large

2. Gas bearing formations are very thick and relatively shallow
3. The gas to water ratio (volume at surface) is high.

The recoverable reserves of natural gas in KNG fields
are approximately 100 billion cubic meters. Based on
current outpug, this is equal to approximately 600 years

of production.

NATURAL GAS USE AND USERS

Most of the natural gas that KNG produces from the
Southern Kanto gas field is supplied to end users through
subsidiary Otaki Gas Co., Ltd. as well as to companies
that supply city gas and gas utilities that are owned and
operated by municipalities. In addition, gas is supplied to
industrial users. Moreover, in areas not linked to our pipe-
line network, we supply compressed natural gas in storage
cylinders through subsidiaries to such institutions as

schools, hospitals and hotels.

KRG A 1Bt (RABIRAIZAH)

Underground reserves of natural gas
(The Southern Kanto gas field)

Major developing gas fields by KNG
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CHARACTERISTICS OF NATURAL GAS
The natural gas developed by KNG in Chiba is very pure,

consisting of approximately 99% methane. It is a very clean
energy source that contains no carbon monoxide or
impurities such as sulfur, which cause pollution. With a
specific gravity of 0.56 relative to atmospheric air, natural
gas will diffuse into the atmosphere in the event of a leak.
This property makes it a very safe form of energy.
Furthermore, Chiba natural gas has a high heating value
of 39 megajoules per cubic meter and can be used as city

gas without any alterations to its composition.
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COMPOSITION OF
NATURAL GAS

Zofth (REEHR, ZFE)
Other

(carbon dioxide, nitrogen, etc.)

wl%

Note: All percentages are
approximations.

X5
Methane

524199%

B R 39M] /m3
R 225 L 056

Heating Value: 39M]/m?
Specific Gravity Relative to Air: 0.56
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GAS LIGHTS

HIGH DEMAND FROM HOMES TO
INDUSTRIES

In the home, the primary uses of natural gas are cooking,
hot water and heat. In addition, the emergence of thermal
energy storage systems has made it possible to combine wa-
ter heating and room heating in a single appliance.

In the industrial and commercial markets moreover,
which primarily represent large buildings and other facili-
ties, heating and air-conditioning is performed not only di-
rectly by gas, but also by cogeneration systems, which use
gas turbines and gas-fired engines to simultaneously gener-
ate electricity and power heating and cooling systems. Co-
generation has attracted much attention as a highly efficient

energy utilization system and its use is spreading.

AREAS OF NATURAL GAS USE

Chiba Prefecture:

Chiba Mobara Ichihara
Yachiyo Narashino Togane
Sanmu Kujukuri ~ Chonan
Oamishirasato Otaki Ichinomiya
Mutsuzawa Chosei and others

City Gas

Industrial Glass/Heat processing/Molding/Drying/

Industrial fumaces/Chemical raw materials

Compressed
Natural Gas

Educational facilities/Housing/
Hospitals/Industrial plants/Homes
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In general, rotary-type equipment is used to drill gas Production of Gas

wells. Wells are drilled into formations containing gas There is a range of methods for producing gas. KNG employs the gas lifting
at depths from 500-2000 meters. The final step is the and submergible pump systems. Gas lifting is most commonly used. This
insertion of pre-perforated casing pipe (perforated method involves injecting pressurized gas from a compressor house into the
with many holes of varying diameter for the withdrawal gas well casing pipe to bring gas and brine to the surface. KNG employs its
of gas and brine). own variation on this method, called the outside injection pipe method.
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Separating Gas From Brine

The natural gas and brine that is pumped to the surface is separated by the separator in
the compressor house. The gas is then piped to a booster station in each production
area and, after measuring its volume, distributed via pipeline to users. For some customers
that require gas of a higher heating value, the gas is passed to the heating value
adjustment center where the heating value is raised. The brine on the other hand becomes
the raw material for iodine production. Following the extraction of iodine, the waste brine
is either returned to injection wells or discharged into the sea.

REREtEYY— (1BREiH)
HEATING VALUE ADJUSTMENT CENTER
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Gas Supply

Natural gas produced by KNG is mainly used
as city gas and for industrial purposes. In line
with each of these applications, gas is supplied,
via pipelines or by compressed gas storage
cylinders, to a wide variety of users, including
households, the public sector, and commer-
cial and manufacturing facilities.
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IODINE: A NATURAL

RESOURCE OF JAPAN
A member of the halogen group on

the periodic table, iodine is found
in the brine extracted along with natu-
ral gas. This element is essential for the hu-
man body’s critical physiological processes related to life
and growth. Since Japan is an island nation, Japanese people
receive their necessary intake of iodine from sources such
as seaweed and fish. However, people of many other coun-
tries often have iodine-poor diets and can suffer iodine
deficiency disorders (IDD).

lodine manufacture is the second main pillar of business
at KNG. Most iodine is exported, making it a precious
resource for Japan, which is otherwise poor in resources.
Together Chile and Japan (mostly Chiba Prefecture) are
the world’s main producers of iodine. In March 1995, we
received ISO 9002 quality assurance accreditation for
iodine production and ISO 9001: 2008 accreditation in
April 2009. Through measures such as these, KNG is build-
ing a reliable base as the world’s leading iodine producer.

lodine use is closely linked to our daily lives. Products
include a medicated gargle, X-ray contrast media, disin-
fectants and antimicrobial agents. In addition, iodine is
useful as an industrial catalyst and has many applications
in the field of agriculture. Recently, demand for iodine
has grown in high-tech fields such as LCD polarizing film

and etching agents for semiconductors.

- FEERLERR
IODINE BASED PRODUCTS

USES OF IODINE

Industrial and Catalysts (water repellant)/Metallurgy and
Chemical metal working products/Photographic
chemicals/Resin stabilizers/Antimicrobial
agents/LCD polarizing film/Other chemical
engineering and pharmaceutical applications

Food Nutrition and iodine supplements/
Processing Dyes and flavorings

Pharmaceutical X-ray contrast media/Disinfectants
Agricultural Low toxicity herbicide/Soil sterilizer/

Animal feed (iodine supplements for
cows and pigs)/Disinfectant
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KNG employs two methods for manufacturing iodine: the
ion-exchange resin method and the blowing-out method.

1. ION-EXCHANGE RESIN METHOD

Sand and impurities in the brine are removed through
settling and filtering. An oxidizing agent is added and the
brine is oxidized. The resultant brine is passed through a
column packed with an ion-exchange resin that adsorbs
the iodine, which is in the form of a poly-iodide. The resin
is then removed and transferred to an elution column where
the poly-iodide is eluted with a sulfite solution. Chlorine
is added to the eluted solution and iodine crystallized out.
These crystals are melted and refined before the iodine
can be delivered to customers.

2. BLOWING-OUT METHOD

This method takes advantage of the easy vaporization prop-
erty of iodine and is suited to processing brine at high
temperature. First, sand and impurities in the brine are
settled out and removed. An oxidizing agent is added and
the brine is oxidized. The oxidized brine diffuses to the
top of a blowing-out tower and the iodine vaporizes. This
vapor is then drawn into an absorption tower where it
comes into contact with an absorbing agent, which absorbs
and concentrates the iodide. Chlorine is added to the iodide
solution to crystallize the iodine. These crystals are melted
and refined before the iodine can be delivered to customers.
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| Developing Applications for lodine and Providing lodine Aid
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Japan produces about 30% of the world’s iodine. However, academic re-
search is often limited to a piecemeal approach in a range of different fields.
From an industry perspective, iodine is exported as a raw material and
processed products using iodine are imported to Japan. To address this,
promote scholarship and foster useful technology relating to iodine, in June
1998, the Forum on lodine Utilization (renamed as the Society of lodine
Science in July 2007) was established through a three-way collaboration
between industry, academia and government. The forum conducts activi-
ties such as international symposiums and provides subsidies for research.
KNG is an enthusiastic participant in these activities and pursues new pos-
sibilities for iodine.

To help prevent iodine deficiency disorders, KNG is cooperating with
organizations such as the International Council for Control of lodine De-
ficiency Disorders, UNICEF and Japan International Cooperation
Agency (JICA).
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AS A PRODUCER OF A PRECIOUS
NATIONAL RESOURCE

The main business of KNG is production and the sale of
natural gas, which is a valuable domestic resource and as the
first natural gas business corporation in Japan, KNG has
contributed in the development of industry and life in the
region. Moreover, while global warming is becoming more
and more severe, natural gas is expected to have a compara-
tively less environmental burden as a fossil fuel and tll now,
KNG has contributed in maintaining the environment by
expanding the sales of natural gas. In addition, to gain even
more trust from all the stakeholders, KNG is taking the ut-
most efforts to manage the business on the basis of the man-
agement philosophy and management policies of our group.
We have acquired ISO 14001 certification, which is the In-
ternational Standard for environmental management sys-
tems, and strengthened corporate governance to satisfy both
the legalities and the efficiency of our business. We are al-
ways aware of the social responsibilities of our company and
while accomplishing the public mission of stable supply of
valuable domestic resources, we are also going all-out for
compliance management, securing the safest security sys-
tems and promoting the business activities that take into
consideration the environment in order to strive for a sound

and continuous business development in the future.
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SAFETY INSPECTIONS
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SAFETY MEASURES AND SUPPLY
SYSTEM TO HANDLE ANY SITUATION

From the production of gas to its transport and distribution,
KNG prioritizes safety. KNG maintains a comprehensive
control system as well as ensuring rigorous safety measures
and the use of proper equipment for each process.

From the wells to pipelines, KNG operates a 24-hour,
365-day supervision and control system that includes daily
patrols. Demand for gas is highly variable, depending on
seasonal and time factors such as the temperature on any
given day. KNG’s centralized control system can adjust
the production and transport of gas to take account of
these variations.

The gas pipeline network has a system of multiple pipes.
Should a problem arise, it can be isolated by using valves
to divert supply around the affected area. As a result, KNG’s
comprehensive control system can maintain a supply of
gas without any disruption.

Moreover, in addition to supplying KNG-produced
natural gas, KNG uses multiple gas suppliers and diversifies
its gas sources. This system structure of using an optimal

mix of gas sources facilitates a stable supply.
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Kanto Natural Gas Development Co., Ltd.
Head Office: 2-1-1 Nihonbashi Muromachi,
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Chuo-Ku, Tokyo 103-0022 Japan

Telephone:  81-3-3241-5511
Homepage:
Established:

Capital:

May 24, 1917
¥7.902 billion

Stock Exchange Listing: Tokyo Stock Exchange, First Section

Business:

* Development, production, and distribution of natural gas

e Production and sales of iodine
e Sales of brine
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Nihon Tennen Gas Co., Ltd.

¢ Development, production, and distribu-
tion of natural gas
¢ Production and sale of iodine

* Production and sale of iodine compounds/
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K B R B 4L Kanto Construction Co., Ltd. \
AR TREEE R 6617 He Head Office: 661 Mobara, Mobara City, Chiba
Bk (0475)24-2262 (L) 297-0026 Japan
@y RAISIAETH2H Telephone:  81-475-24-2262
A% 700075 Established: July 2, 1976

P Capital: ¥70 million
Rl Business:

- AR AT BT S JRTE
(IR T HER DAL L URKED - L
SR - REGRAC S % S

Head Office: 1-1-8 Nihonbashi,
Honcho, Chuo-Ku,
Tokyo 103-0023 Japan
Telephone:  81-3-3271-5580
Homepage: http://www.ntgas.co.jp/
Established: February 25, 1940 ]
Capital: ¥300 million
Business:
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* Engineering, construction, pipe laying, well
drilling, designing and other construction work

¢ Soil and water quality surveys

* Work related to pollution prevention

/’I‘*ﬁ kT2 T =R Techno Earth Corporation \
At TR T XN 33% 1S Head Office: 33-1 Shinden-cho, Chuo-Ku,
WaE (043)245-9991 (f%3%) Chiba City, Chiba 260-0027 Japan
A== httpy//www.technoearthcojp/ Lciephone:  81-43-245-9991 )
ey IARIS94E1H 20 H I};Iomepage: http://www.technoearth.co.jp/
AR 1SR stabllshed: January .2(.), 1984
o Capital: ¥100 million
FRNE . Business:
“ ST - ARSCEH AR ¢ Soil and water surveys
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* Geopollution surveys and related remedial work
o Well drilling/Electric logging/Bottom hole surveys
* Water jet and down-hole color video camera worly

//%ﬁ%ﬁk%ﬁ—uyﬁ
At TEEEE T O BT 943% 1
Ak (0475)24-3211 (ft.3%)
P WAIBIAETHOH
BARE 30004 H
HENA
R

\

Kazusa Boring Corporation \
Head Office: 943 Nakanoshima-cho, Mobara City,

Chiba 297-0034 Japan

Telephone:  81-475-24-3211
Established: July 9, 1956
Capital: ¥30 million
Business:

e Well drilling




city gas / RS HH ABASH Otaki Gas Co., Ltd. \

AFE TR R 6617 M Head Office: 661 Mobara, Mobara City, Chiba

WAk (0475)24-0010 (18 3%) 297-8567 Japan

& — 2L X—Y http//www.otakigas.cojp/ }:Ielephone:. ﬁ1—4Z/5 -24-00 11((), .

2y EAISLAESH13H o omepage:  htep://wwiw.otakigas.co.jp

e /A G stablished: August 13, 1956

ﬁz&f ‘2,21'&4'%0075 P:'L; " ~ e Capital: ¥2.244 billion

;z;ﬁima [BF - SROSCRIE SIS | B s 405 = Stock Exchange Listing: Tokyo Stock Exchange, Second Section

= w Business:

- H A A DLk - Wk * Supply, distribution and sales of city gas

- W AR E O e Sales of gas equipment

K' A @A L5 ¢ Construction of gas facilities /
%NG AMERICA, INC. \ K?]“- 2 X SRRt Otaki Sangyo Co., Ltd.
A OKEZSM VR4S VT4 A TRRU G T T 6617 Head Office: 661 Mobara, Mobara City; Chiba
B (03)3241-5175 RO B ) A (0475)24-0161 (L %) 297-0026 Japan
%V WRIG04E8H 14H By RA4SAEL2H 150 Eelegi%"}f:eél f)l—475t—>24—1051 611970
A4S 100/51T-US F v —|  &@ASE 50005 et ¥50 million
v . Bap_lta g million
e v e . . - . usiness:
C A L U2 O)ﬁéfﬁ;‘ biE, Wit ) E;ﬁﬁ%‘% #‘Z @ﬁéi&_ - e ¢ Production and sales of compressed natural gas
* H oW LAFHOKIKREWROBI. F%E - WALA T A DW5E o Sales of liquefied petroleum gas (LPG)
< & — T ADRIE ¢ Operation of auto gas stations
- H AR O WG ¢ Sales of gas equipment

K. LPGHEl %t v ¥ — 5 Operation of LPG distribution centers /

KNG AMERICA, INC.
Head Office: Salt Lake City, Utah, U.S.A. /
Telephone:  81-3-3241-5175 (Tokyo Office) A&t a vy va—4p—9—E A Boso Computer Service Co., Ltd. \
Established:  August 14, 1985 At TR R 566175 H Head Office: 661 Mobara, Mobara City, Chiba
Capital: US$1.001 million W (0475)244234 (o %) 297-0026 Japan
Business: . 2y WAIGLAEL2ALH Telephone:  81-475-24-4234
* Petroleum and gas exploration, development :g P ;00075 i Established: December 1, 1986

and sales - o Capital: ~ ¥20 million
 Exploration and development of other | HENE ) Bugines

natural resources - TR X OV R O * Data processing and information distribution

- V7 by =T OB - Wt * Development and sales of software
K « OATEH - WEV—E R ¢ Office automation, information and
J communication services

N /

/ﬁiﬁ ELTIR [ QA ety Shinei Engineer Corporation
kL TR E T AT 1352% 13 Head Office: 1352-3 Gosho, Ichihara City,
Wit (0436)43-3221 (18 %) Cloflez 2501055 [y

= E&j HB%DGS@GF] 20 E TC]CPhOIlC: 81-436—43—3221
L | % A4 100071 Established: June 20, 1988
T Capital: ¥10 million
$¥W§; en Business:
C AAREOBET - Wik - TR ¢ Engineering, surveying and construction of
gas facilities
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Kanto Natural Gas Development Co., Ltd.

A Ft T103-0022 HOLABH X HARGENT T H1F 15 (25 6H)
Bah (03)3241-5511 ({8 %)
Fax (03)3270-0857
RIEGLERT  T297-8550 T-ZE IR R IE T K )F661 % H
A (0475)23-1313(1% %)
Fax (0475)24-3330
F—=A~R—=Y http//www.gasukai.cojp/

Head Office 2-1-1 Nihonbashi Muromachi, Chuo-Ku, Tokyo 103-0022 Japan
Tel : 81-3-3241-5511
Fax: 81-3-3270-0857
Mobara Field Office 661 Mobara, Mobara City, Chiba 297-8550 Japan
Tel : 81-475-23-1313
Fax: 81-475-24-3330
Homepage heep://www.gasukai.co.jp/
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