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BALLISTIC ARCHITECTURE MACHINE

Ballistic Architecture Machine (BAM) is a multidisciplinary design office 
based in Beijing, Shanghai and New York. It is our unwavering stance 
that the landscape is the most important design realm of the 21st 
century. While always focused on the landscape spaces of the urban 
realm BAM’s strategy of ‘just say yes’ has led to an extremely diverse 
body of work, which fits uncomfortably into traditional definitions of 
Landscape Architecture, Urban Design, Architecture or Installation. 
The perpetual debate within the professions in and around the medium 
of landscape regarding the relationship of landscape to aesthetics, 
culture, and the environment further illuminates BAM’s enigmatic 
slogan “Nature is an Idea.”
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CONTACT PERSON

Name				    Xenia Otmakhova 
Chinese Name	   		  贺晓晴
Gender				    F	
Birth Date				   1992-04-18
Nationality			   Dutch / Russian	
Passport No.			   BT4DRPJ11
Workplace			   Ballistic Architecure Machine	
Position				    Manager
Email				    xenia@bam-usa.com	
Telephone 			   15600276760
Current Address		  28 South Sanlitun Road, Chaoyang District, Beijing, China
Focus Areas			   Architecture, Urbanism, Landscape,  
 					     Belt and Road Initiative, Sustainable Development
Social Media			   Wechat 	 axi_leo	  
 					     Linkedln	 Kseniya Otmakhova

Personal Profile		  Holding degrees in architecture & urbanism (MSc Delft University of 
 					     Technology) and global affairs (MMSc Schwarzman College, 
					     Tsinghua University), Xenia believes in the power of spatial design
					     as an instrument to address complex societal challenges of the 			 
					     21st century and the future. This led Xenia to dedicate her thesis in 			
					     Delft to analyzing China’s Belt and Road Initiative (BRI) and 
					     reframing it as a socio-spatial set of challenges centered around the 	  	
					     core theme of ‘people-to-people ties’ that need to be resolved by 			 
					     means of urban planning and landscape design. Today this work 			 
					     continues as Xenia joined forces with BAM starting ‘New Silk Road 	  		
					     Initiatives’ in which the team takes an environmental focus and 
					     analyzes the various BRI-developments with the aim to transform  			 
					     these into carriers of sustainability by means of art and design.

					     Besides this research through design project, Xenia is responsible 			 
					     for BAM Public Relations and often assists in marketing, proms and 			
					     other internal company processes such as employee development  			
					     and annual events. 

					     Xenia is co-chair of the Real Estate Committee at the American 			 
					     Chamber of Commerce in China.	

PROPOSAL

Title 			  Camouflage Landscape: Normalizing the idea of locating 
 			   Waste-related Infrastructure Within the Urban Center. 

Team Name 	 Ballistic Architecture Machine (BAM)
 
Topic		  Climate Change and Green Development
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BACKGROUND SIGNIFICANCE OF THE SELECTED TOPIC

The project addresses the widespread challenge of municipal solid waste management (SWM). 
On an average day, Shanghai as the biggest city in China, produces about 33,000 tons of 
trash. Since the 1960’s the landfill has been the most widely used waste management option. 
At the same time, landfills are essentially underutilized extracted recourses. To this point, the 
Waste to Energy (WTE) Power Plants, provide a solution enabling us to extract more embed-
ded energy from our waste. China as of 2017 had 303 WTE plants operating in mainland China, 
processing a total of 304 thousand tons of waste per day . 

China is the world’s second-largest producer of municipal solid waste (MSW). Innovation for a 
more effective municipal solid waste management in Chinese cities is integral to China’s ability 
to achieve the 2060 carbon neutrality goal set out by president Xi Jinping. The urgency and the 
importance of the SWM issue is recognised on all levels of China’s policy architecture and is 
reflected in the 14th five year plan and the 2018 recycling policy, showing that China is very seri-
ous about adressing this issue.

However, the publics’ general unawareness of the technology as well as the unattractive indus-
trial aesthetics of WTE-plants sides them with other heavy industry and factories and makes 
victims of social opposition and phenomena such as the Not in My Backyard (NIMBY) pushing 
industrial developments to the far outskirts of the city. This in its turn reduces the transformative 
potential of the WTE technology by increasing costs associated with transportation and infra-
structure needed to move the waste and resulting energy between consumers and the process-
ing WTE plant. Moving waste infrastructure into the city core is the key to furthering the paradigm 
shift in waste management and work towards effective, integral, implementation of the policies 
deep into the practice and daily reality.

Therefore the aim of this proposal is to furhter integrate and revise the presented research, for 
the purpose of developing the presented prototype concept for Beijing CBD Waste-to-Energy 
power plant into a developed and realisitc prototype that can serve as a precedent of how such 
stacked WTE models, with constructed and functioning precedents in Europe, can be ap-
plied within the highly dense and developed Chinese urban context, and align with the ongoing 
‘sponge city’ urban planning model as well as with the 14th five year plan focused on circular 
economy.



HISTORY OF ENERGY-RETHINK RELATIONSHIP WITH ENERGY
能源的历史-重新思考人类与能源的关系

Rapid development of human civilization 
through technological innovation has 
brought about an unprecedented changes 
to humanity, and the environment. The 
rapid development of population and the 
side effects of human development has 
massively burdened the earth through 
overexploitation of resources, resulting in 
air pollution, soil desertification, a flood 
of plastic products, global warming, and 
climate change.

Human beings have to rethink their 
relationship to energy. converting waste 
into energy is one of the widely used 
methods for many conditions.



CHINA’S POLICY ARCHITECTURE ALIGNING 
TO COMBAT CLIMATE CHANGE

Over the past  20 years China has systematically 
been taking steps towards ecological and 
green industrial development in an effort to 
combat climate change. In early 2000’s China 
started developing the ‘sponge city’ and ‘eco-
industrial park’  concepts which have matured 
in thorough policy incentives today.

In the recent 5 years these efforts became 
even more serious and thorough when China 
incorporated the concepts of circular economy 
and ecological civilization into their lates 5 
year plans. On top of that China has set an 
unprecedented and ambitious goal, comitting 
to achieve carbon neutrality by the year 2060. 

These policy incentives provide a great level of 
alignment but also challenge the practiciouners 
in all industries to develop working solutions 
that can fulfill the new recquirements and 
goals.

CHINA 2060 
CARBON NEUTRALITY 

GOAL

14th FIVE YEAR PLAN
CIRCULAR ECONOMY

2010 
SPONGE CITY 

STRATEGY

ECO INDUSTRIAL 
PARKS STRATEGY

2018
RECYLCLING 

POLICY

WASTE TO ENERGY 
TECHNOLOGY

POTENTIAL
1980 2000 2010 2020 2030

1980 2000 2010 2020 2030

Start of Industrial Parks 
in China

2000: Sponge City 
Concept invented 

2001: Eco Industrial 
Park Demonstration 
Program launch 

2012: Circular Transfor-
mation Industrial Parks 
program started

2014: Sponge City Con-
cept accepted as urban-
ism policy by CCP

Development of Eco Industrial Parks in China

Development of Sponge City Concept in China

Start of Industrial Parks 
in China

2010: major parks 
start adopting 

ecological standards

2016
13th Five Year Plan
prioritizes “ecologi-
cal civilization”

2021
14th Five Year Plan
prioritizes “circular 
economy”

2020 China sets 
the 2060 carbon 
neutrality goal

WTE
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PROPOSAL OVERVIEW
ANALYSIS OF THE NECESSITY

Alternative for landfills needed
The demand for a sustainable alternative to landfills is growing rapidly. Landfills across China are 
reaching maximum capacity quicker than expected. In 2017, households in Beijing alone tossed 
out more than 9 million tonnes of garbage. About 47 per cent of which was poured into landfill 
sites, but these are considered bad for the environment and create odour problems. The rest 
of the garbage was either burned or chemically treated. And Beijing is not alone, landfill is still a 
major way to dispose of MSW in China. According to China’s National Bureau of Statistics, 55.9 
per cent of garbage collected ended up in landfills whereas 39.3 per cent of the garbage was 
incinerated in 2017. 

Public perception of the WTE technology and NIMBY
However as this green technology is not without risks and drawbacks, the publics’ general 
unawareness of the technology unattractive industrial aesthetics and unavoidable emissions 
of WTE-plants sides them with other heavy industry and makes victims of social opposition, a 
phenomena called NIMBY which stands for Not in My Backyard. Technology which can greatly 
benefit from proximity its source fuel and byproduct end user is typically pushed to the urban 
frindge.

WTE plants are too far away from where they are needed
Currently China is constructing more and more WTE plants. There are some of notable size and 
design. However, in general, these types of plants tend to be placed in the outskirts of the city. 
The current belief for this type of infrastructure is that the farther away the better, as property 
may be adversely affected, however this thinking is starting to change. The farther plants are 
away from urban centers, the greater the expense of operating them particularly with relation to 
the hauling waste, not to mention the added emissions from such trucks. European, Japanese, 
and Singapore plants tend to attempt innovation with the equipment itself, to save on space. 
While it is possible to creatively stack various components, and while it is done elsewhere, this 
kind of innovation is essentially nonexistent in China.

NIMBY



FROM LANDFILLS TO WASTE-TO-ENERGY PLANTS

China is the world’s second-largest 
producer of municipal solid waste (MSW). 
Innovation for a more effective municipal 
solid waste management in Chinese cities 
is integral to China’s ability to achieve the 
2060 carbon neutrality goal. 

Since the 1960’s the landfill has been 
the most widely used waste management 
option. As it turns out landfills are also 
major contributors to the increase in the 
greenhouse gas, methane.

Landfills are also underutilized extracted 
recourses. To this point, the Waste to 
Energy (WTE) Power Plants, provide a 
solution enabling us to extract potential 
energy from our waste as well as reduce 
methane emissions.

WASTE TO ENERGY PLANT



MISPERCEPTION AND UNAWARENESS OF THE WTE TECHNOLOGY 
CAUSES NIMBY AND PREVENTS THIS TYPE OF THE MUCH 
NEEDED SUSTAINABLE TRANSFORMATION

WHAT PEOPLE THINK LIVING NEXT TO WTE IS LIKE

WHAT WTE ACTUALLY IS LIKE



In Beijing the nearest WTE Plant 
is 30 km away from the urban 
cores with the highest waste 
offload

THE CURRENT STATE OF WTE PLANTS IN CHINA 
AND CHALLLENGES









NEWTOWN CREEK, NY 
WASTEWATER TREATMENT 
PLANT ENNEAD ARCHITECTS

PRECEDENTS OF INNOVATIVE WASTE TREATEMENT SOLUTIONS

LEFT
COPENHAGEN POWER 
PLANT
BIG ARCHITECTS

SHENZHEN 
WORLD LARGEST
WTE PLANT

SCHMIDT HAMMER 
LASSEN ARCHITECTS 
AND GOTTLIEB 
PALUDAN ARCHITECTS

WITHIN THE CITY CORE

FAR OUT THE CITY CORE



PROPOSAL OVERVIEW
ANALYSIS OF THE NECESSITY

Design to the rescue of green technology 
Introducing the camouflage approach in order to integreate the WTE into 
the city core.

Specific problems to be solved

1.	 Shift the public perception of the waste management technologies such as the WTE-
plants by using innovative design
For the green technology such as the WTE plants to realize its potential impact to the fullest, it 
needs to be accepted by the general audiences and freed from the negative stereotype and 
judgements as bad, ugly, smelly and dangerous. Even the smallest possible WTE plant will 
be a size of a multistory building, therefore of all design realms, the landscape design thinking 
provides the widest range of design solutions that can help make the WTE technology people 
friendly and seamlessly integrate it into the public life of modern cities and their residents.

2. 	 Move the WTE into the city cores
The farther plants are away from urban centers, the greater the expense of operating, particularly 
with relation to the hauling waste, not to mention the added emissions from trucks. European, 
Japanese, and Singapore plants tend to attempt innovation with the equipment itself, to save on 
space, making it possible to place smaller plants closer to the city core. This is essentially non-
existent in China.

3. 	 ‘Camouflage’ the WTE and move away from the decorated shed paradigm
BAM committed to creating a facility more akin to a landscape or entertainment district which 
can potentially normalize the idea of locating waste-related infrastructure within the urban center. 
To do so BAM uses the camouflage approach, using landscape, architecture and programming 
to safely conceal the WTE infrastructure, develop new functions and user value and to change 
the publics perception of the WTE through new narratives. 

BAM’s proposal for WTE Camouflage attempts to move away from the highly prevalent ‘deco-
rated shed’ paradigm, whereby unwanted infrastructure is embellished with a fanciful shell. By 
understanding that in the future these types of facilities may need to be directly integrated into 
highly populated urban cores, BAM seeks to find ways to experiment with ideas in which these 
types of facilities are also viewed as more than infrastructure, but as urban amenities.
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In recent years BAM has developed and has experiment-
ed with the “Camouflage approach” in several projects 
to attempt to normalize the idea of locating waste-relat-
ed infrastructure within the urban center.

To do so BAM experimented with landscape thinking, 
architecture language, educational leisure and entertain-
ment programming to conceal the WTE infrastructure, 
develop new functions and user value and change the 
public’s perception of such facilities through new narra-
tives.





EXAMPLES CAMOUFLAGE APPROACH BAOSHAN WTE



PRESENTATION OF SOLUTIONS
PROPOSED INITATIVE
DESIGN DEVELOPMENT FOR BEIJING CBD WASTE TO ENERGY POWER PLANT

The concept of WTE Camouflage is not something that we’ve thought of overnight. It is a result 
of commissioned design work on the Baoshan WTE project  in Shanghai and self-initiated re-
search work done in close collaboration with leading experts over the past 3 years. 

Building off our experience with design and construction of the Baoshan WTE project, BAM initi-
ated a study to explore the restructuring of such traditional largescale WTE plants, to make them 
suitable for integration into the high-density urban cores of the Chinese City. In this study BAM 
took a theoretical model  of a stacked WTE plant, compacted to fit the urban environment of 
Manhattan, and scaled this model up to fit the standards of Chinese WTE. This new model was 
placed into the context of Beijing CBD, in the western half of Chaoyang district, an area which is 
lacking large-scale trash management facilities.

In the past BAM has worked with the Beijing CBD commission advising on future sustainable 
planning for the district. If granted funding and support BAM aspires to work closer with the gov-
erning bodies of the district in order to do further feasibility studies and develop our initial con-
cept into a more detailed and realistic prototype. 

This prototype would be a first one in its kind in China, and would serve not only for the purpose 
of furthering research on this topic, but more importantly together with other precedents, such 
as the Baoshan WTE project, the developed concept and narrative could be used to shape a 
new positive image for the integration of WTE technologies in the cities, amongst the general au-
dience as well as the relevant governing bodies in charge of sustainable development not only in 
Beijing but also other major cities in China. 
Ultimately the outcome of this proposal will bring greater awareness to the role landscape can 
play in infrastructure projects, so that they can be more acceptable to the general public.

OUR INTENTION WITH THE WISE DEMO CAMPAIGN IS TO DEVELOP 
THIS PROTOTYPE BY ADRESSING POLICY IMPLEMENTATION 
CHALLENGES, AND DEVELOPING A MORE  DETAILED TECHNICAL 
MODEL
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PRESENTATION OF SOLUTIONS
CONCEPT PROTOTYPE DESCRIBTION
BEIJING CBD WTE

Our proposal for a WTE in Beijing CBD is the next step in this evolving research. Beijing CBD 
Waste to Energy Power Plant is a theoretical proposal to create a stacked model of a WTE Plant 
that can be placed into the dense urban cores such as the Beijing CBD.

This idea is based study and publication done by the Graduate school of Design at Harvard Uni-
versity, where the WTE plant was ‘stacked’  and reconfigured, making it possible to integrate into 
the urban context as a building. 

In BAM’s  preliminary research we emulated the research undertaken by the Harvard GSD. BAM 
selected the model developed for Manhattan an urban lay out similar to Beijing with a population 
density of 27,562/sq.km. 

Utilizing our past experience with designing and building a real WTE plant we examined the 
feasibility of this theoretical stacked model and made minor adjustments with stricter adher-
ence to safety related spatial parameters.Then we developed a new prototype by scaling up the 
model to include three incineration lines and two turbines, the smallest type of WTE that would 
be feasible in a Chinese city according to widely accepted waste management methodologies 
in China.  

The resulting prototype 120 by 70 meters in footprint and approximately 30 stories high, was 
theoretically placed in Chaoyang Districts most populous and densest region which generates 
the most trash which we estimated at roughly 4700 tons per day. Chaoyang district already has 
one WTE plant, far to the east, in a relatively low population area, with capacity to process an 
estimated 34% of Chaoyang district’s daily trash. So we looked into Chaoyang’s densest sub 
districts for a potential location to place our stacked WTE plant into. 4 areas stood out of which 
2 were adjacent to each other.

This led us to Beijing CBD district, in particular phase 2 area of the CBD, not far from the CBD 
core. The site is currently the location of a no longer operational industrial plant. Industrial past of 
the site, located within the very CBD, provides additional opportunities to camouflage the WTE 
and naturally integrate it into the fabric of the city.

Finally, we took the next step to integrate an office building over the stacked WTE model.
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In these sections 
you can see how the 
massing of the lower 
part of the building 
from the ground up 
is allocated to the 
WTE plant. The up-
per 30 stories are 
then predominantly 
offices, various kinds 
of meeting spaces 
connected by verti-
cal galleries and a 
roof gardens.



In these sections you can see how the massing of the 
lower part of the building from the ground up is allo-
cated to the WTE plant. The upper 30 stories are then 
predominantly offices, various kinds of meeting spaces 
connected by vertical galleries and a roof gardens.





The vertical galleries visu-
ally provide a peek into the 
technology below, keeping it 
safe, but visibly integrated 
into the daily indoor patterns 
of the CBD office workers. 
Outdoors too, the architecture 
of the building integrates the 
chimney, that is strongly as-
sociated with the idea of ‘bad 
factories’ among the general 
audience. But at the same 
time the mass of the WTE 
plant is articulated and kept 
visible in a safe and pleasant 
way, as such integrating the 
presence of this crucial for 
the cities technologies into 
the very core of the daily ur-
ban life.







The innovation of BAM’s proposal lies in the idea of using camouflage strategies on vari-
ous levels of landscape and architectural design to avoid NIMBY movement to halt the so 
much needed integration of WTE infrastructure into the city cores, thus promoting sustain-
able development and providing actionable solutions to help China move closer to the 
achievement of the 2060 carbon neutrality goal set out by president Xi Jinping in 2020.

Currently China is constructing these types of plants everywhere. There are some of 
notable size and design. However, in general, these types of plants tend to be placed in 
the outskirts of the city. The current belief for this type of infrastructure is that the farther 
away the better, as property may be adversely affected, however this thinking is starting 
to change. The farther plants are away from urban centers, the greater the expense of 
operating them particularly with relation to the hauling waste, not to mention the added 
emissions from such trucks. European, Japanese, and Singapore plants tend to attempt 
innovation with the equipment itself, to save on space. While it is possible to creatively 
stack various components, and while it is done elsewhere, this kind of innovation is es-
sentially nonexistent in China. Speed, scale, and an excess of land currently dictate the 
form of innovation, which is essentially copies of the same plant, with minor tweaks, and a 
fanciful shell. BAM’s proposal for WTE camouflage attempts to move away from the highly 
prevalent ‘decorated shed’ paradigm by understanding that in the future these types of 
facilities may need to be directly integrated into highly populated urban cores, BAM seeks 
to find ways to experiment with ideas in which these types of facilities are also viewed as 
more than infrastructure, but as urban amenities. Landscapes and parks are almost ubiq-
uitously welcomed urban amenities. The closer such infrastructure can be to parks and 
open spaces, the father into the urban fabric they can be integrated. 

There are very few examples of MSW treatment facilities being utilized as public parks, 
however we predict that this trend will start to pick up and become more popular. China is 
currently lacking in this regard. There is one other example of a WTE Plant in the new city
of Xiong’An which is similarly attempting a park landscapes atop the roof of the plant. Dur-
ing BAM’s previous research we had also located an already constructed sewage facility 
in Yunnan which garnishes a park on top. While the design of the park is clearly not well 
planned nor executed, it does appear to be a first step in China, towards the idea that 
these types of facilities can become landscapes. Other international examples of under-
ground sewage treatment facilities with parks atop are much more common and appear 
to be executed at much higher levels.

PROPOSAL INNOVATION China’s building worlds big-
gest WTE with integration of 
sustainble technology. This 
is very applaudable, and a 
good step forward, but this 
WTE follows the general 
trend of putting this tech-
nology far outside the city, 
which we consider problem-
atic in the bigger scale of 
the challenges surrounding 
the public acceptance of 
the WTE. 

Therefore we aim to set a re-
alistic and serious precedent 
of china’s smallest WTE that 
can be replicated all over 
China and will be integrated 
into the very cores of the 
country’s countless 
smart and green cities, caus-
ing a change of perception of 
this technology by the mass-
es and therefore significantly 
helping China forward on 
their road to 
2060 carbon zero goal.

CCG GYLD Wise Demo Campaign Proposal
Updated Proposal

2022.05.24

Ballistic Architecture Machine
Beijing, Shanghai

page 35 百安木设计咨询（北京）有限公司对其发行的或与合作伙伴共同发行的作品享有版权 。 Copyright of all works released by BAM Design Consultancy (Beijing) Ltd. (BAM) or jointly released by BAM with cooperative partners are owned by BAM.



OBJECTIVES  
IF GRANTED GYLD/CCG SUPPORT

-	 examine the technical feasibility of stacked WTE  
 
- 	 connect with experts in CCG network, 
 	 explore policy implications and political context  
 
- 	 explore ways how design can help to  
 	 overcome public opposition against WTE technology



CCG Mentor
Wu Changhua 
 
 
BAM’s Advisory Committee
While working on Baoshan WTE project, BAM’s other environmental projects and “Urban Initiatives” (details in ‘other information’ section) 
BAM actively reached out to leading experts’ guidance and collaboration, whose support BAM will also rely on the for this current pro-
posal.

Professor Zhang Xiliang
Professor of Management Science and Engineering and Director of the Institute of Energy, Environment, and Economy at Tsinghua Uni-
versity. 
Vice President of China Renewable Energy Industry Association. 
Institute of Nuclear and New Energy Technology, Division of Energy System. 
Heading the expert group on China’s national carbon market design, which is a taskforce of the Climate Change Department in the Min-
istry of Ecology and Environment.

Professor Xu Haiyun
Chief Engineer at China Urban Construction Research Institute Corporation. 
Secretary-General of Urban Waste Treatment Professional Committee of China Environmental Protection Industry Association. 

Ren Xiangyu (PhD)
Senior Engineer of Ecological Restoration and Environmental Engineering
Environmental engineer and Ecological consultant at Shanghai Municipal Engineering Design Institute (Group) Co., Ltd.

Allocated funding and CCG/GYLD network and knowledge resources will be directed towards developing detailed prototypes for WTE 
camouflage in other urban contexts, for example the dense city cores such as the Beijing’s Central Business District. 

ADVISORS
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Ballistic Architecture Machine
百安木设计咨询（北京）有限公司
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