










































































































Biodiversity Conservation Activities

Promoting Biodiversity Conservation and Sustainable Use
Human activities are believed to have taken many species to the brink of extinction, rapidly
upsetting the balance of ecosystems. Recognizing richly diverse ecosystems as a foundation of its
business, the Tokyo Gas Group has drawn up the Guidelines for Promoting Biodiversity Conservation
to preserve biodiversity and its sustainable use and ensure the continuity of our business.
Specifically, we monitor the status of each segment of the value chain and work to mitigate the
impact on ecosystems while also engaging in forest conservation efforts at our Nagano Tokyo Gas
Forest along with other activities.

Carrying Out Environmental Impact Assessment
Extracting natural gas and constructing LNG (liquefied natural gas) terminals or power stations have
a far from negligible impact on the landscape and natural environment. The Tokyo Gas Group has
reviewed the state of biodiversity conservation at natural gas wells abroad and confirmed that
consideration is given to local ecosystems. In Japan, we conduct the required environmental
assessments for the construction of LNG terminals and power plants and cooperate with
nongovernmental organizations to undertake such activities as managing green spaces with due
consideration for ecosystems. Taking into account the growing risks facing watersheds, we assessed
the impact of drainage on ecosystems at all our LNG terminals with the use of the Integrated
Biodiversity Assessment Tool, and we did not find problems.

Link
▶ Impacts on Biodiversity and Responses along the LNG Value Chain（PDF︓237KB）

Measures in Our Value Chain

We are working to conserve biodiversity by accurately understanding the impact of each segment of
our value chain, from natural gas procurement to transportation, production and supply.

Procurement

Measures at LNG Suppliers

In gas fields from which Tokyo Gas procures LNG, our suppliers implement measures to conserve
biodiversity, such as protecting endangered species and forests as well as by engaging in
afforestation and protecting marine ecosystems. In our LNG project in Indonesia, for example, we
are striving to protect an endangered species of painted terrapin called the sea tuntung and restore
mangroves. Our LNG project in Qatar involves relocating coral reefs from a pipeline construction
area to a new environment. We have also been able to confirm that the coral reefs were successfully
transplanted to that new location and have showed signs of regrowth. In our LNG project in
Australia, we provide the Industry-Government Environmental Meta-database (IGEM), which
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LNG carrier Hard clams not previously found in Japanese waters

Staff members plant trees at an LNG
terminal

Japanese rice fish in our artificial pond

comprises oil and gas business operators, the government, research organizations and others such
as investors, with data collected in monitoring surveys and other activities as a means for sharing
environmental knowledge.

Immature Sea Tuntung terrapins
Source: KOMPAS.COM-Pertamina dan YSCLI Selamatkan Tuntong Laut dari Kepunahan

Measures during LNG Transport

Concerns have been raised that the discharge of ballast water (seawater taken into a vessel as a
counterweight to maintain stability after LNG is unloaded) adversely affects ecosystems by
introducing foreign aquatic organisms into areas where they are not typically found. Although we
have already taken some steps, such as discharging ballast water on the high seas, we are also
installing ballast water treatment equipment on LNG carriers that we own and operate, including
those under construction, to reduce the impact on ecosystems, under the International Convention
for the Control and Management of Shipʼs Ballast Water, adopted by the International Maritime
Organization, that went into effect in September 2017.

Production
We are greening the sites of the Sodegaura, Negishi, Ohgishima and Hitachi LNG Terminals by only
partially mowing grass fields and curbing the use of herbicides, and our staff also plant trees.
In addition, we collaborate with the Jumoku Kankyo Network Society, a nonprofit organization, in
conducting research on birds, insects and plants. Thinning trees on the basis of proven research and
stacking eco-piles of rotting timber and other matter helps areas with diverse species of flowers with
a positive impact on insects. We have confirmed that Japanese rice fish, an endangered species, can
breed naturally in artificial ponds at our LNG terminals.

Supply
While we previously used pit sand to refill sites excavated for gas pipeline work, reducing the use of
pit sand mitigates environmental destruction around quarries and reduces the number of sand-
carrying vehicles and CO2 emissions. The Tokyo Gas Group lays pipes in shallower, narrower
trenches than conventional installations and adopts a non-open cut construction method, which
does not dig up roads, to reduce the volume of excavated soil. Also, we are increasing the use of
improved soil and recycled road surface materials as well as a new temporary backfill for refill work
to reduce the amount of pit sand used.



Workers using a shaft to thrust a gas
pipe into place

Pipeline work using Eco-balls, a new kind
of temporary backfill

Recycling Excavated Soil

Pipeline work using Eco-balls, a new kind of temporary backfill

Link
▶ Promoting 3R Efforts Concerning Excavated Soil

Offices
We plant trees on rooftops and create green curtains at our offices and corporate museums. We
have greened the rooftop of the Gas Science Museum and point to this example in communicating
with customers as well as local elementary schools and other community groups. At the TG
Kumagaya Building, plants growing against the walls and near the windows provide shade to lower
indoor temperatures.

Greened rooftop of the Gas Science Museum

  

Plants growing against the walls and windows at the TG Kumagaya Building



A hare in the Nagano Tokyo Gas Forest A wren

Other Measures to Conserve Biodiversity

We participate in forest preservation at the Nagano Tokyo Gas Forest, which opened in 2005, and
the Mori Sato Umi Tsunagu (Connecting Forests, Villages and Ocean) Project, which started on June
1, 2017, to examine the connections among forests, villages and the sea through environmental
activities, the Donguri (Acorn) Project in partnership with customers and the Watashi no Mori (My
Forest) Project. These are all part of our efforts to address climate change and conserve biodiversity.

Biodiversity Conservation Activities at Nagano Tokyo Gas Forest
We have been monitoring the environment at the Nagano Tokyo Gas Forest since 2007 together
with a local nonprofit organization as an effort to conserve biodiversity. We have confirmed a total of
428 species of living organisms in the forest (324 plants, 26 mammals and 78 birds).
Looking ahead, we will apply information on ways to take care of trees and address the rise and fall
of animal populations as part of future forest preservation and biodiversity conservation plans.

Link
▶ Other Measures to Reduce CO2 Emissions, Forest Conservation Activities at Nagano Tokyo

Gas Forest

Environmental and Social Contribution Activities in the Mori Sato Umi
Tsunagu (Connecting Forests, Villages and Ocean) Project

Link
▶ Other Measures to Reduce CO2 Emissions, Support for the environmental and the social

contribution activity: Mori Sato Umi Tsunagu (Connecting Forests, Villages and Ocean)
Project



Pursuing the Effective Use of Biomass

We are developing technologies that make use of biomass in a bid to reduce greenhouse gas
emissions. Biomass is a generic term for plant and animal-derived organic resources*1 (excluding
fossil resources) that can be recycled into energy or material. Burning biomass releases CO2, but
CO2 absorbed from the atmosphere by plants during photosynthesis offsets this release. This is the
greatest advantage of using biomass.
It can be used as an energy source in a number of ways, such as obtaining heat or electricity with
the use of steam generated by burning it, and using biogas acquired from fermented biomass for
combined heat and power (CHP) systems*2.
We plan to promote the wider use of biomass and its diffusion by working on the biogas utilization
technologies we have developed through combustion of city gas and biogas as well as technologies
for extracting biogas through more reasonable and efficient methane fermentation of biomass, such
as food waste, and upgrading biogas to a higher quality gas.
*1 Examples are rice straw, farm, forestry and fishery products like livestock excrement, food waste, sewage sludge and wood chips.

*2 Gas engine-based CHP systems generate electricity and recover waste heat generated as a by-product.

Developing Biogas Utilization Technologies
The Tokyo Gas Group possesses technologies for converting biomass such as food waste and
sewage sludge into gas for use as fuel for boilers and power generation and uses biogas that builds
up at customer sites mainly as fuel for cogeneration equipment. As biogas is a lean fuel comprising
about 60% of CH4 and 40% of CO2, specific power generators are needed. We were the first in
Japan to begin to refine biogas from food waste, adjust its calorific value and odorize it so that it
could be injected into city gas pipelines. In fiscal 2017, we received 485 thousand m3 of biogas
derived from food waste (equivalent to about an 827-ton reduction in CO2 emissions).

How Biogas Is Fed into Gas Pipelines

We have been carrying out joint research with the city of Yokohama since fiscal 2013 on ways to
expand the use of biogas from sludge at a sewerage facility in northern Yokohama. We set up test
equipment for refining biogas at the North Yokohama Sludge Recycling Center and are developing
technologies for removing CO2 in sewage sludge biogas using a separation membrane to
concentrate methane.

Contribution to the Environment



Test equipment for refining biogas at North
Yokohama Sludge Recycling Center

Establishing a Foundation for Hydrogen Supply

Construction and Operation of Hydrogen Stations
We construct and operate hydrogen stations to popularize fuel cell vehicles (FCVs) and help
establish the infrastructure for supplying hydrogen. We want to create a hydrogen society that
makes use of zero-emission hydrogen energy. CO2 emissions for which FCVs are liable do not differ
significantly from those for electric vehicles in terms of mileage, and the use of FCVs helps to reduce
environmental impact.
Japanʼs energy self-sufficiency rate stood at only 8.4%*1 in 2016, a relatively low international
ranking. The nation is often affected by international developments because of its dependency on
fossil fuels imported from abroad for power generation. Since burning such fuels produces a
significant amount of CO2, energy diversification is required. The Japanese government is pursuing
the goal of putting about 800,000 FCVs into use and establishing roughly 900 hydrogen stations by
2030. As of the end of January 2018, about 2,400 FCVs were in use and around 101 hydrogen
stations were in operation.
In February 2018, we jointly established Japan H2 mobility, LLC (JHyM) with 10 other companies*2,
including infrastructure businesses, automobile makers, financial investors and other companies, to
accelerate the pace of developing hydrogen stations. The worldʼs first collaboration of this kind will
pursue an initiative for the strategic development and efficient operation of hydrogen stations. The
objective is to establish a virtuous circle between FCVs and hydrogen stations, that is, increasing
convenience for FCV users, boosting the number of FCVs, making hydrogen stations business
profitable and building more hydrogen stations. Tokyo Gas will construct and operate hydrogen
stations as an infrastructure company in collaboration with JHyM. 
Looking ahead, we will continue to pursue efforts to create a sustainable hydrogen society in
collaboration with other companies.
*1 Source: Agency for Natural Resources and Energy

*2 Three automobile makers: Toyota Motor Corporation, Nissan Motor Co. Ltd. and Honda Motor Co. Ltd.; five infrastructure businesses:

JXTG Nippon Oil & Energy Corporation, Idemitsu Kosan Co. Ltd., Iwatani Corporation, Toho Gas Co. Ltd. and Air Liquide Japan Ltd.; and

two others including financial investors: trading company Toyota Tsusho Corporation and financial firm Development Bank of Japan Inc.

Establishment of Japan H2 mobility, LLC

Chronology of Hydro Station Construction and Operations

Time Outline
Hydrogen Supply

Method*3

May 2003 Senju Hydrogen Station opened in a pilot R&D project On-site

December
2010

Haneda Hydrogen Station opened in a pilot project. (Japanʼs
first hydrogen station with a natural gas stand (until 2015) On-site

December
2014

Nerima Hydrogen Station opened as the first commercial
station in the Kanto region Off-site



January 2016 Senju Hydrogen Station converted into a commercial facility On-site

February
2016 Urawa Hydrogen Station started commercial operations On-site

February
2018

Tokyo Gas set up JHyM with other companies to promote
hydrogen stations

*3 Hydrogen stations supply hydrogen produced on location from city gas (on-site method) or hydrogen produced elsewhere (off-site

method).

Nerima Hydrogen Station Senju Hydrogen Station Urawa Hydrogen Station

How City Gas Is Changed into Hydrogen (On-site Hydrogen Station)

Tokyo Gas produces hydrogen through the conversion of city gas, which emits only a limited amount
of CO2 and has a low impact on the environment.

Process of Hydrogen Production in the On-site Method

*A device for cooling hydrogen to prevent the temperature in an FCV fuel tank from rising during refueling.

Development of Hydrogen Technologies
Tokyo Gas conducted research and development on hydrogen stations for supplying hydrogen to fuel
cell vehicles as a participant in a New Energy and Industrial Technology Development Organization
(NEDO) project on research and development of hydrogen utilization technology from fiscal 2013 to
fiscal 2017. As NEDO is expected to carry this project forward, we will continue exploring ways to
control the quality of hydrogen fuel injected into FCVs, assess the accuracy of hydrogen injection
quantity measurement and inject hydrogen into FCVs other than passenger cars, such as buses and
motorcycles. In addition, we will help formulate industry guidelines for these methods in the hope of
incorporating them into international standards. We are further exploring efficient ways to run
commercial hydrogen stations and reduce their maintenance costs.

Technological Innovations in CHP Systems

Improvement of Power Generation Efficiency and Total Efficiency
CHP systems boast significantly better power generation efficiency, approaching 50% for large-scale
systems with an output of 5,000 kW or higher and exceeding 40% for medium-size systems with an
output of 300 kW to 1,000 kW. This has resulted from technological development, such as the
mirror cycle method*1 and fine, cylinder-wise control of combustion.
We improved the performance of the 1,000 kW-class GS16R2 CHP system, launched in fiscal 2014,
and achieved a power generation efficiency of 42.5%, the highest for this class, as well as an overall
efficiency of 80.1%. We rolled out the improved model in April 2017 and have benefited from a
growing sales volume.
CHP systems have raised customer expectations from the perspectives of eco-friendliness, energy
conservation and business continuity planning, and they are predicted to be in wide use in line with
improvements in economy and energy security. In the future, the use of solid oxide fuel cells










