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1. Policy

1.1. National Industrial Water Policies and Standards

The main national policies related to industrial wastewater discharge, which govern both Chengdu and
Qingdao, are the:

e Law of the People's Republic of China on Prevention and Control of Water Pollution (#7728 FCHEFT

[ K77 277677, issued by the Standing Committee of the National People's Congress (4= [E A [X;
RFEKREH 55014, “SCONPC”),? and revised in 2017,

e  Marine Environment Protection Law of the People's Republic of China (BN FCHEH[F#E7EH B
R#77), issued by the SCONPC, and revised in 2017;3

e Action Plan for Prevention and Control of Water Pollution (/K757 4487761720114, “Action Plan” 4
issued by the State Council (& 4% [5¢)° in 2015.

The Action Plan is the latest and most detailed regulation for wastewater treatment, and directly addresses the
prevention and control of industrial pollution.

It calls for water pollution in concentrated industrial areas to be treated on a centralised basis; and to
strengthen pollution control in industrial agglomeration areas, including economic and technological
development zones, high-tech industrial development zones, and export processing zones. Industrial
wastewater from these areas must be pre-treated to meet centralised treatment processing requirements, and
can then be discharged into centralised sewage processing facilities. Newly-built and upgraded industrial
agglomeration areas should be equipped with planning and the construction of pollution control facilities, such
as centralised sewage and waste treatment.

Based on the relative progress of the Action Plan’s implementation, the Ministry of Ecology and Environment
(EEIARER, “MOEE”)¢ issued the Notice on Speeding up the Work of Water Pollution Treatment in
Industrial Agglomeration Areas and Cleaner Transformation of Key Industries (7RI Tl 2 X K
1T R PERIE 5 7B 7 238 L EHG 4 47)7 in 2017, This notice states that the MOEE will cooperate
with other relevant departments to suspend the examination and approval of new construction projects, in
those industrial parks which failed to complete water treatment task on time; and to revoke the park’s
qualification. This notice also states that in the case of any falsification, omission or concealment of

information, relevant units and personnel will be strictly investigated for their responsibilities, in accordance
with relevant provisions.

The standards related to industrial wastewater discharge can be divided into: national discharge standards,
local discharge standards, and industrial standards. National discharge standards are formulated by the
national administrative department of environmental protection which is MOEE; they are applied nationwide
or to specific regions. Local discharge standards are approved and promulgated by the governments of

! http://www.npc.gov.cn/npc/c30834/201706/689960d6e5f34d1¢8512c¢024d27d0de5.shtml
2 http://www.npc.gov.cn/englishnpc/c2847/column2.shtml

3 http://www.npc.gov.cn/npc/c30834/201711/0804dfba200b4c8cb7f7fcb6f46b1cce.shtml
4 http://www.gov.cn/zhengce/content/2015-04/16/content_9613.htm

5 http://english.www.gov.cn/

© http://english.mee.gov.cn/

7 http://www.gov.cn/xinwen/2017-08/10/content_5217040.htm
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provinces, autonomous regions, and municipalities, and are applicable in specific administrative regions. The
Integrated Wastewater Discharge Standard GB8978-1996 (/5K 25 4 HEBL #rifE, “GB8978”) issued by the
MOEE states: 12 different industrial sectors in China are allowed to follow their corresponding industry sector
standards, instead of adhering to GB8978.8 These sectors are:

e Paper making;

e Meat processing;

e  Weapon making;

e  Shipbuilding;

o Steel;

e Phosphate fertiliser;

e Offshore oil development;
e Synthetic ammonia;

e Caustic soda;

e Textile dyeing and finishing;
e Acrospace propellant;

e Polyvinyl chloride.

This section of this report will introduce national discharge standards, as opposed to industrial and provincial
standards, due to the relative abundance and complexity of different regions and industries; as well as two
different kinds of standards which are applied to industrial water, the choice of applied standard depends on
the disposal method of the water used in the industrial process.

There are three ways to dispose of water used in industrial production:

e Without treatment or only after simple treatment; the water can be reused in the process where the
water was originally used, to form a recycling system or with other processes to form a sequential
system;

e After carrying out necessary pre-treatment inside the plant area where the products are made, to meet
the requirements; the water can be disposed of via a sewage pipe or combined pipe;

e After conducting treatment in the plant to meet specific requirements; the water can be discharged
directly into bodies of water, connected to urban rainwater pipelines, or used to irrigate farmland.

These three water disposal methods are governed by different standards which will be discussed in 1.1.1 Raw
Water Emission standards. At present, industrial wastewater in China is predominantly discharged from
factories and facilities in industrial parks and industrial agglomeration areas, into sewages pipes which are
connected to centralised wastewater treatment plants, especially in the developed and planned areas. However,
due to the current trends of cleaner production, zero emissions, and sustainable development, the incentive
policy from different levels of government, and wider corporate social responsibility pressures, as well as

8 hitp://www.mee.gov.cn/home/ztbd/rdzl/yjcz/bzgf/201106/12011060 1_211492.shtml
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operation costs, several industries have begun to focus on treating their wastewater in the plant area where the
products are made, to use in a recycling or sequential system.

1.1.1. Raw Water Emission Standards
Industrial units need to follow the GB8978, which is a national discharge standard, to discharge wastewater.

The GB8978 standard provides the maximum allowable discharge concentrations of 69 different water
pollutants and the maximum allowable discharge capacities for certain industries, according to the flow
direction of the wastewater. Work units constructed before and after 1% January 1998 should adhere to two
levels of standards. 10 different pollutants and indicators have been selected to provide an insight into
pollutant control in China; they are displayed in Table 1.

Table 1: Maximum Allowable Discharge Concentrations for 10 Pollutants and Indicators (Work Units
Constructed after 1" January 1998)

Parameters Units Application Scope Class Class
I II

1 pH - All discharging work units 6-9 6-9 6-9
2 Colour - All discharging work units 50 80 -
(dilution ratio)
3 Suspended mg/L | Mining, ore dressing, and coal dressing 70 300 -
solids (“SS”) industries
Gold-bearing vein dressing 70 400 -
Alluvial gold dressing in outlying districts 70 800 -
Municipal secondary wastewater treatment 20 30 -
plants
Other discharging industries 70 150 400
4 Biochemical mg/L | Beet sugar processing, ramie degumming, 20 60 600
oxygen wet method fibre board, dyes, and fur
demand treating industries
(“BODs”) Cane sugar processing, alcohol, MSG, 20 100 600
leather, and chemical fibre starch industries
Municipal secondary wastewater treatment 20 30 -
plants
Other discharging industries 100 150 300
5 Chemical mg/L. | Beet sugar processing, synthetic fatty acid, 100 200 1,000
oxygen wet method fibre board, dyes, fur treating,
demand and organophosphorus pesticide industries
(“COD”) MSG, alcohol, pharmaceuticals and 100 300 1,000

pharmaceutical raw materials, biological
pharmaceuticals, ramie degumming, leather,
and chemical fibre starch industries

Petrochemical industry (including refining) 60 120 500

Municipal secondary wastewater treatment 60 120 -

plants

Other discharging industries 100 150 500
3
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6 Petroleum mg/L | All discharging work units 5 10 20
hydrocarbons

7 Vegetable and | mg/L. | All discharging work units 10 15 100
animal oils

8 Volatile mg/L. | All discharging work units 0.5 0.5 2.0
phenols

9 Total cyanides | mg/L | All discharging work units 0.5 0.5 1.0

10 Sulphides mg/L | All discharging work units 1.0 1.0 1.0
(“S™)

Table 1 shows these standards have been divided into three classes; these standards represent different
discharge directions to different water areas. The water areas in China are classified by Environmental quality
standards for surface water GB3838-2002 (147K H 55 i & #r i, “GB3838” ?and Sea water quality
standard GB3097-1997 (KK #7ifE, “GB3097),' both issued by the MOEE.

Referring to GB3838, surface water is divided into five classes according to its purpose for use and protection
target:

e  (lass I: mainly for source of water and national nature protection areas;

e (lass II: mainly for Class I protection areas, related to categories such as centralised potable water
sources, protection areas for rare fishes, spawning grounds for fish and shrimps;

e C(lass III: mainly for Class II protection areas for centralised potable water source, protection areas
for general fish and swimming areas;

e C(Class IV: mainly for general industrial water areas and scenic water areas not in direct human contact;
e C(Class V: mainly for farmland water areas and water areas for general landscape requirement.

Referring to GB3097, the water quality of seawater can be divided into four categories according to the
different functions and protection objectives of the sea area:

e C(lass I: marine fishery waters, marine nature reserves, and rare and endangered marine biological
reserves;

e  C(lass II: aquaculture areas, sea bathing areas, marine sports and entertainment areas where the human
body is in direct contact with sea water, and industrial water areas directly related to human
consumption;

e  C(lass III: general industrial water use areas and coastal scenic tourist areas;
e  (lass IV: marine port waters and marine development operation areas.
The three classes of discharging standards are classified in GB8978 as:

e  Wastewater that is discharged into a GB3838 Class III water area (excluding designated protected
areas and scenic areas), and wastewater that is discharged into a GB3097 Class II marine area, must
follow GB8978 Class I standards.

? http:/kjs.mee.gov.cn/hjbhbz/bzwb/shjbh/shjzlbz/200206/t20020601_66497.shtml
10 http://kjs.mee.gov.cn/hjbhbz/bzwb/shjbh/shjzlbz/199807/t19980701_66499.shtml
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e  Wastewater that is discharged into a GB3838 Class IV or V area, and wastewater that is discharged
into a GB3097 Class III marine area, must follow GB8978 Class II standards;

e  Wastewater that is discharged into city and town sewage systems that have a secondary wastewater
treatment plant, must follow GB8978 Class Il standards;

e  Wastewater that is discharged into city and town sewage systems, which do not have a secondary
wastewater treatment plant, should refer to Class I, 11, and III standards of GB8978, according to the
functional requirements of the water area which receives effluent from the sewage system.

Due to having a direct connection to bodies of water, GB§978 Class I standards contain stricter requirements;
however, the majority of industries in industrial agglomeration areas only need to meet Class III standards.
GB8978 also provides some standards for municipal secondary wastewater treatment plants, but the standards
for municipal secondary wastewater treatment plants have been updated (see Table 2), and will be introduced
in 1.1.2 Municipal Wastewater Plant Standards.

When industrial units discharge wastewater into bodies of water directly, they need to apply for Permit of
pollutant discharge (HE¥5 1 7] 1IE) that is issued by local Bureaus of Ecology and Environment (4E 253455/,
“BOEE”).

When wastewater is discharged into city and town sewage systems, Wastewater quality standards for
discharging to municipal sewers GB/T31962-2015 (75 /KHEALEEE T KB KT FRHE “GB/T31962 )" needs
to be applied to depending on requirements from local BOEEs, this standard was proposed by the Ministry of
Housing and Urban-Rural Development of China ({5 135 2 ¥, “MOHURD”).'? In addition, industrial
units need to follow this standard to get a Permit for sewage to discharge into drainage network (75 7KHENHE
K& WYFATIE, “PSDDN”), which is issued by the local Bureaus of Housing and Urban-Rural Development
(¥ Ay, 2 3% /), “BOHURD”). For industrial units that have been listed in the Management catalogue for
discharge permit classification of fixed pollution sources (&l V5 4Ly HE V1 1] 73 FRE HL 4 %), they still
need to apply for Permit of pollutant discharge in addition to PSDDN.

GB/T31962 offers three classes of standards according to the treatment technology and ability - reclamation
treatment, primary treatment, and secondary treatment, of municipal wastewater plants connected to the
municipal sewers.

1.1.2. Municipal Wastewater Plant Standards

Wastewater, having been discharged into sewage pipes from industrial facilities, is then directed into a
municipal wastewater treatment plant to await further treatment. Treatment at municipal wastewater treatment
plants should adhere to the Discharge standard of pollutants for municipal wastewater treatment plant
GB18918-2002 (HHH75 Kb #E) 75 W HE I brifE, “GB18918”) issued by the MOEE, which is also a
national standard.'*

According to their respective sources and properties, pollutants can be divided into two types: basic control
items and selective control items. Basic control items mainly include 12 regular pollutants which affect the
water environment and can be removed using the regular municipal wastewater treatment process, as well as
seven Level I pollutants, which are usually heavy metals that are hazardous. Selective control items include

! http://www.doc88.com/p-4307805383297.html

12 http://www.mohurd.gov.cn/

13 http://www.mee.gov.cn/gkml/sthjbgw/stbgth/201809/t20180904 548690.htm

14 http:/kjs.mee.gov.cn/hjbhbz/bzwb/shjbh/swrwptbz/200307/t20030701_66529.shtml
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pollutants which could have long term effects on the environment or which have relatively high level of
toxicity (relating to a total of 43 items which are listed in the GB18918).

Adherence to standards for basic control items is mandatory. The selective control items can be chosen by
local BOEEs, according to the industrial pollutants which are adopted by wastewater treatment plants and
environmental quality requirements for different discharging directions. The general control items are listed in
Table 2.

Table 2: The highest permissible emission concentration (average daily value) of general control items

Level I
Parameters W Level I | Level III
A B
1 Chemical oxygen demand (“COD”) mg/L 50 60 100 120
2 Biochemical oxygen demand (“BODs”) mg/L 10 20 30 60
3 Suspended solids (“SS”) mg/L 10 20 30 50
4 Animal and vegetable oil mg/L 1 3 5 20
5 Petroleum oil mg/L 1 3 5 15
6 Anionic surfactant mg/L 0.5 1 2 5
7 Total Nitrogen (in terms of N) mg/L 15 20 - -
8 Ammonia nitrogen (in terms of N) mg/L 5(8) 8 (15) 25 (30) -
9 Total Plants built before 31 mg/L 1 1.5 3 5

phosphorus December 2005
(in terms of P)

Plant built since 1% | mg/L 0.5 1 3 5
January, 2006

10 Chroma (dilution ratio) - 30 30 40 50
1 pH ; 69
12 Number of Faecal coliforms number/L 10° 10* 10* -

Under the following situation, treatment should be carried out according to removal rate indications: when
COD of influent is more than 350 mg/L, the removal rate should be more than 60%; when BODs is more than
160 mg/L, the removal rate should be more than 50%.

6
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For Ammonia nitrogen (refer to Number 8 in Table 2), the data 5, 8, and 25 is the control standard when the

temperature is over 12 °C, and the data 8, 15, and 30 is the control standard when the temperature is no higher
than 12 °C.

The standard values can be divided into Level I, Level II, and Level III, according to the function, the
protection goal, and the treatment process of the municipal wastewater treatment plants, respectively. Level I
is then divided into Standard A and Standard B. Further information relating to the three standard levels is
outlined below:

e  For effluent discharged into rivers and lakes with less dilution capacity for urban landscape water
use and general reuse purposes, Standard A of GB18918 Level I should be followed;

e For effluent discharged into GB3838 surface water Standard III function water areas (excluding
designated drinking water reserves and swimming areas), or into GB3097 seawater Standard II
function water areas, Standard B of GB18918 Level I should be followed,;

e When effluent from municipal wastewater treatment plants is discharged into GB3838 surface water
Standard IV or V function water areas, or into G3097 seawater Standard III or IV function water
areas, GB18918 Level II should be followed;

e The wastewater treatment plants of some designated towns which are not inside designated water
basins or water conservation areas, should follow the GB18918 Level III standard when they use
enhanced primary treatment processes. However, the facilities for secondary treatment must be
planned ahead of plant construction, in order to follow Level II standards in the future.

1.2. Provincial Policies

This section will introduce subsidy policies and highlight stricter provincial level regulations.

National-level subsidy policies have been issued in the past, and have recently been updated: the Ministry of
Finance of China (JE(HS, “MOF”)" issued the Management Measures of Subsidy Fund for Urban Pipeline
Network and Sewage Treatment (%177 B K75 K A PE# ) 5 B FE7R72) on 131 June 2019. ' This policy
states that Grants will be given to the relevant bureaus for the following projects or achievements:

e  “Sponge city” construction pilot projects;
e  Pilot projects for the construction of underground comprehensive pipeline corridors;
e  Exemplary demonstrations of urban “black-odorous water” treatment;

e Regions in western and central China that have made successful improvements in the quality and
efficiency of their urban sewage treatment.

The Management Measures of Subsidy Fund for Urban Pipeline Network and Sewage Treatment offers
subsidies to encourage the construction of wastewater treatment facilities in more Chinese cities. This policy
is highly likely to influence provincial policies by providing incentives to provincial and local governments to
further their efforts and resources in this sector. There are some past examples of provinces and municipalities
that have implemented various incentives to accelerate sewage treatment construction, such as Shanghai’s
Subsidy Policy of Municipal Funds for Suburban Sewage Pipeline Network Construction (_[-/48 i1 &5 IX75 K &

15 http://www.mof.gov.cn/index.htm
1 http://jjs.mof.gov.cn/zhengwuxinxi/zhengcefagui/201907/t20190702_3289396.html
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Wy 5 2 T TR #M St 7r 58)," in 2017, and the Special Funds for Full Operated Sewage Treatment
Facilities_in_Constructed Towns (###77KLEZE il #3517 LU ZEAC#F T i % #),"® in Central and
Northern Jiangsu, in 2019.

Provinces that have issued their own policies for water pollution, which include both Shandong Province and
Sichuan Province, have stricter requirements than the national policies. For Shandong Province, this includes:

o Regulations of Shandong Province on the Prevention and Control of Water Pollution ( g -y ¢
gy /R

e Battle Plan of Shandong Province to Control Black-odorous Water (2018-2020) ( 1R E 4R
TKETEFEIG AL A 7R (2018—2020 4) )%

e  Opinions on Strengthening Wastewater Treatment and Reuse in Shandong Province (111 %% 7711
TR AR TR E ).

And for Sichuan Province, this includes:

o  Three-vear Action Plan for the Construction of Industrial Wastewater Treatment Facilities in

Industrial Parks (VY)1]7 T\ i [X T JFEK 4k 22 i bt i i = 4775011 61) ;%

e Battle Plan of Sichuan Province to Control Black-odorous Water (VY/1/%'#] LFI TR R K76 PE
TGS

e Regulations on Water Environment Protection in Tuojiang river basin, Sichuan Province (/)17

YLIRB KA B (R 5 1)

1.3. Policies related to Public Private Partnership

This section will outline policies designed to encourage Public-Private Partnership (“PPP”) projects in China.

In the Circular on Issues Concerning the Promotion and Application of the Public-Private Partnership Model
(KT 1a B FlfE 5 B TE R0 H 1948 41)) issued by the MOF in 2014, PPP is defined as a
long-term cooperation relation established in infrastructure and public service sectors.?® This circular states
that:

“Generally, corporate partners undertake the most part of the design, construction, operation and
maintenance of infrastructure, and obtain reasonable investment returns through ‘payment by users’ and
necessary ‘payment by the government’; and governmental departments are responsible for the
supervision over the prices and quality of infrastructure and public services to ensure the maximization of
the public interest.”

17 http://www.shcm.gov.cn/cm_website/html/DefaultSite/shem_xxgk_xzfbmyxzgk xzfbm_xfzggwyh ywgz/2017-12-18/Detail_144443.htm

18 http://jsszfhexjst.jiangsu.gov.cn/art/2019/2/20/art_8639 8230081.html

19 http://zfc.sdein.gov.cn/hjbhdfxfg/201809/t20180928 1477276.html
20 http://www.shandong.gov.cn/art/2018/12/1/art_2259 29115.html

2! http://wrm.sdwr.gov.cn/tzgg/201712/P020171228660469209252.pdf

22 http://www.sc.gov.cn/10462/10464/10465/10574/2017/11/14/10438104.shtml

2 http://www.sc.gov.cn/zewj/xxgk/NewT.aspx?2i=20190116202300-549605-00-000

4 hitp://www.sc.gov.cn/10462/10464/10797/2019/5/25/bfc931972faf4971a65cf84fd60bb788.shtmI?from=singlemessage

2 http://www.cpppe.org/en/Guidelines/4712.jhtml
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And then in 2015, agreed by MOF and National Development and Reform Commission ([ %% % Ji& fll i 2 2%
4, “NDRC”)?% together, Circular of the General Office of the State Council on Guiding Opinions on
Promoting the Public-Private Partnership Mode in the Public Service Fields (¢ T 2\ FE IR St 1) /AT
=B LG EHCHT75-5 8 ) updated the PPP as:

“A government selects private partners with the capacity of investment and operation management in a
competitive way; both parties arrive at a contract in the principle of equal negotiation to define the
relations of responsibilities, rights and interests; the private partner provides public services, while the
government pays the private partner corresponding consideration as per performance evaluation results of
public services to guarantee reasonable earnings of the private partner.”?’

Both Shandong and Sichuan provinces have made significant progress in launching PPP projects, encouraged
by national- and provincial-level policies. The national-level Circular on Further Advancing the Public-Private
Partnership in Public Services (F&T-7E LIRS SR TEH BN FIRE S Z ARG E L TEHTE4]) issued by
the MOF in 2016 calls for further expanding the application of the PPP model and actively channelling social
capital into PPP projects.?® This circular encourages businesses of all types of ownership including state-

owned holding enterprises, private enterprises, mixed-ownership enterprises and foreign-invested enterprises,
to participate in PPP projects under the same eligibility requirement and equal treatment. This circular also
asks for finance departments at all levels to implement the fiscal and tax preferential policies on PPP projects
in public services approved by the state, and to cultivate a favourable environment for regulated
implementation of PPP projects by providing preliminary subsidies and rewards.

Furthermore, MOF issued the Circular on the Full Implementation of the PPP Model in Sewage and Waste
Treatment Projects which the Government Participates in (F T FZ5H775K. 17 RAPEI H 4[5 5
PPP #=CHI# %) in 2017, strongly promotes implementation of the PPP model for all new wastewater and
rubbish treatment projects that involve any form of government.”

Some provincial-level policies related to PPP in Shandong include:
e Guidance on the Promotion of PPP in the Field of Public Services (717 A LR 45 S TES BT
HRER G TER 15 F e ),
e Circular on Measures to Actively Utilize Foreign Capital in the New Period (57 #iH1 BIFI R FH
S 2T ),
o [nterim Measures for Implementation of PPP Development Fund in Shandong Province ( =
PPP K RERL L BT 7012).%°

There are also several provincial-level policies related to PPP in Sichuan, such as:

e  Suggestions on the Implementation of Sponge City Construction by the General Office of Sichuan

Provincial People's Government (V41| N FCBURF 7P 25T KT HEHHFE5 1 17 =% 19 L 2 ),

26 http://en.ndrc.gov.cn/
27 http://www.cpppc.org/en/NationalPolicies/4001.jhtml

28 http://www.cpppc.org/en/Guidelines/4698.jhtml

2 http://www.gov.cn/xinwen/2017-07/19/content_5211736.htm

30 http://www.jinan.gov.cn/module/download/downfile jsp?classid=-1&filename=1804161919341793410.pdf
3! http://www.shandong.gov.cn/sdxxgk/publi/message/detail.do?identifier=ml_0122-04-2017-000167

32 http://www.shandong.gov.cn/art/2017/9/1/art_2522 10901.html

3 http://pppxm.chengdu.com.cn/PPPWeb/ZCXX.aspx?pkid=239
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o Circular on actively carrying out comprehensive financial services to accelerate the construction of
key projects using the mode of PPP (FKT FIHIT L5 5 it R F5 I 15 01 H A BRI -2
ERETEHCE i %),
o  Management Measures of Comprehensive Subsidy Funds for PPP from Sichuan Provincial Finance
Support (V11|17 % I 3% 1# PPP 255 #h ) 75 5 B PE 7402)
The revised Three-year Promotion Plan of Urban Sewage Treatment Facilities in Sichuan Province (/4/I|%

W HE )7 KL PE Sl 1% = 77 55) calls for an accelerated utilisation of the PPP model, and actively
promotes that PPP projects in Sichuan province should start as soon as possible.*®

The implementation of PPP sewage treatment projects has experienced continued success across China, and as
such the wastewater treatment market is predicted to be further opened up.

3% http://pppxm.chengdu.com.cn/PPPWeb/ZCXX.aspx?pkid=291
35 http://www.cpppc.org/zh/dfwj/7286.jhtm]
36 http://www.sc.gov.cn/zewij/xxgk/NewT.aspx?i=20181113082445-990355-00-000
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2. Key Stakeholder

2.1. Government Oversight Departments and Local Design Institutes

The MOHURD guides and supervises the work of urban drainage and wastewater treatment nationwide, as the
department responsible for urban and rural housing construction under the State Council, referring to the
Regulations on Urban Drainage and Sewage Treatment (BEEHFEK 575 K4t FEFH).57

The local departments (at or above county level) of urban drainage and wastewater treatment, correspondingly
governed by various levels of local government, are responsible for the supervision and administration of
wastewater treatment within their respective administrative areas.

Other relevant departments of the local government, such as the BOEE and the Urban Administration and
Law Enforcement Bureau (3 & BT UL J5)), at or above the county level, are responsible for the
supervision and administration of wastewater treatment within their respective functions and duties.

Figure 1 uses Qingdao as an example to demonstrate how local government departments cooperate to
supervise and manage wastewater treatment.

Figure 1: The Government Oversight Departments for Wastewater Treatment in Qingdao

MOHURD Government of Qingdao

Govern

Bureau of Housing and Urban- Qingdao Municipal Bureau
Rural Development of Qingdao of Ecology and Environment

Qingdao Urban Administration

and Law Enforcement Bureau

Monitor Penalise

Supervise

Qingdao Development & Reform Commission

Other management activity Qingdao Finance Bureau

ingdao Audit Bureau
Wastewater treatment Qing

Qingdao Water Authority

3 http://www.gov.cn/flfg/2013-10/16/content 2508291.htm
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For Qingdao and Chengdu, the governmental oversight departments for industrial wastewater are the
BOHURDs of Qingdao*® and Chengdu,* respectively, both of which are led by MOHURD. They are
responsible for incorporating the relevant planning requirements for urban drainage and wastewater treatment
into overall urban plans, and guide and supervise the implementation of these urban plans.

Municipal departments of environmental protection supervise the quality of wastewater by focusing their
attention on key wastewater discharging units. These departments carry out inspections to check whether
water quality meets standard requirements for pollutant levels, including whether industrial wastewater
discharged directly into natural waters meets the relevant standards. For Qingdao and Chengdu, the municipal
departments are the Qingdao Municipal Bureau of Ecology and Environment (7 & T A2 253445 J5)* and the
Chengdu Municipal Bureau of Ecology and Environment (#8117 4E 23055 7). 41

The relevant municipal administrative law enforcement departments for Qingdao and Chengdu are the
Qingdao Urban Administration and Law Enforcement Bureau (& & 1 3 1 & B AT B J5),* and the
Chengdu Urban Administration and Law Enforcement Bureau (S i 38, 7 B BRAT BUHIE R ), respectively,

which are responsible for investigating and dealing with violations of drainage regulations, as well as granting
permission for discharge.

BOHURD will assess whether new wastewater treatment facilities need to be built, or whether existing
facilities need to be expanded, and will then compile a project proposal for approval by the local Development
and Reform Commission (& &A1 2#: 2% (2 2%), after completing its proposal plan and assessment. For certain
large projects, national-level departments will also be involved in this process. Design institutes will
occasionally be involved in the initial project proposal, and will then conduct feasibility studies, which entail
producing detailed designs and feasibility demonstrations. During the planning phase, local design institutes
are important stakeholders: both Qingdao and Chengdu have several large and famous design institutes, some
of which are listed below.

Local design institutes in Qingdao:

e  Qingdao Municipal Engineering Design & Research Institute (75 & 1 7 B L FE B THIF 70 B )

e Jinan Municipal Engineering Design & Research Institute (Group), Qingdao Branch (??FF'@H?FEBZI
BB 1 )

e  China Northeast Municipal Engineering Design & Research Institute, Qingdao Branch (EF’ E T
FEARAL BT TR B T 5 0 A 7)), 4

e North China Municipal Engineering Design & Research Institute, Qingdao Branch (9 [ 7B T2
AL BT LR B T & 7)Y

e  Central and Southern China Municipal Engineering Design & Research Institute, Qingdao Branch

(I T O AR R R BT TR B T 0 B ).

38 http://sjw.qingdao.gov.cn/n28356047/index.html
39 http://cdzj.chengdu.gov.cn/
40 http://mbee.qingdao.gov.cn/n28356059/index.html

41 http://sthj.chengdu.gov.cn/
42 http://csglj.qingdao.gov.cn/n28356056/index.html

4 http://cgw.chengdu.gov.cn/

4 http://www.qmedi.cn/index.php

43 http://www.jnszy.cn/index.php?c=content&a=list&catid=327
46 http://nemd.com.cn/about.asp?MinID=3

47 http://www.cnwg.com.cn/new/aboutus7.html
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Local design institutes in Chengdu:
e  Chengdu Municipal Engineering and Research Design Institute (J5# i7 T7 B L AZ 5110 78 B ),

e  Southwest Municipal Engineering Design & Research Institute of China (7 ] 717 R 5 7 e
W 7T 2 Bt ); >

e North China Municipal Engineering Design & Research Institute, Chengdu Branch (' [E 17 B L%
Hedb BT FL S B R 73 A 7!

e  Shanghai Municipal Engineering Design Institute, Chengdu Branch (i 17 B LR % 11 70 2 B
SR 5y 2wl );32

e Beijing General Municipal Engineering Design & Research Institute, Chengdu Branch (4t 5 7 T X
AR 5T A BE AR 70 Bt ); 3

e  Central and Southern China Municipal Engineering Design & Research Institute, Sichuan Branch

(T AR T R T T e Y )1 ). >

2.2. Local Public Private Partnership Project or Build-operate-transfer Project Operational Bodies

Wastewater treatment projects were one of the earliest examples of infrastructure projects invested,
constructed, and operated using the PPP model in China. At present, wastewater treatment PPP projects
account for more than 15% of infrastructure-related PPP projects, the majority of which are build-operate-
transfer (“BOT”) projects. PPP is highly likely to continue being widely used, because of large demand in
China for wastewater treatment investment, and the national-level requirement for the PPP model to be used
in wastewater treatment projects.

In China, PPP projects are organised by the_China Public Private Partnerships Centre (WU BUR Fl#E 2 5%
AAEAEAL),5 under the supervision of the MOF, it offers Project Management Database (Il H & # %)
and Project Potential List (31 H fif %7 5).>” The NDRC also participates in the initiation of PPP projects, it
also has a Project Database (31 H ).

In July 2016, PPP implementation field was formally defined in the executive meeting of the State Council, it
is divided as: the NDRC is in charge of PPP implementation in infrastructure field, and the MOF is in charge
of PPP implementation in public service field. Correspondingly, NDRC issued the Circular of the NDRC on the
Implementation of PPP in Traditional Infrastructure Field (/%3¢ % /24 425 F¢ T~ U SE 0 4 16 0 i o8 it 0%,
ORI A RS AT ERTE )" MOF issued the Circular on Deeply Promoting PPP in the public
services field (KT 7E A FEHRZ IR SEH BRI 2 5K B L 1ER %)%

8 http://www.znszy.com.cn/Contact.asp

4 http://www.cdmedi.com/index.aspx

50 http://www.smedric.com/about.aspx?mid=14

5! http://www.cnwg.com.cn/new/aboutus7.html

52 http://www.smedi.com/about/branch.jsp

53 http://www.bmedi.cn/qygk/zzjg/index.shtml

54 http://www.znszy.com.cn/Contact.asp

55 http://www.cpppc.org/en/index.jhtml

56 http://www.cpppc.org:8086/pppcentral/map/toPPPMap.do

57 http://www.cpppc.org:8086/pppcentral/map/toPPPPotentialList.do
38 http://tzs.ndrc.gov.cn/zttp/PPPxmk/xmk/

%9 http://www.ndrc.gov.cn/zcfb/zcfbtz/201608/120160830_816401.html

0 http://jrs.mof. gov.cn/zhengwuxinxi/zhengcefabu/201610/t20161012_2433695.html
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In Qingdao, the main oversight department for PPPs is the Qingdao Finance Bureau (75 & 111 W 7)), ¢! PPP
projects are listed in the Project Database for PPP Comprehensive Information Platform Management System
in Shandong Province (LLIZR44 PPP Zi &5 BF B EH R4 0UH ). For Chengdu, the main oversight
department for PPPs is Chengdu Public Private Partnerships Centre (& #5117 PPP H'.»),% under the
supervision of the Chengdu Municipal Development and Reform Commission (i #f li & & IS 32 T 45) %

However, for wastewater treatment projects across China, the organisations responsible for project
implementation are still the MOHURD and local BOHURDs.

There are lots of companies had involved in PPP projects in wastewater treatment field, such as:

e Shandong Huayuan Environmental Protection Group (i Z: 42353 R4 HI A R A #]),% who is
operating Weifang Binhai Development Zone Wastewater Treatment Plant (#4555 & XI5 7K
AL ) ) as a BOT project;

e Qingdao City Construction Investment (Group) Co Ltd (5 &3 & & % 55 52 A IR 514 A H)),%°
who is operating Qingdao Chengyang Wastewater Treatment Plant (5 & i3 SH{5 /KALFE) ) as a
BOT project;

e  Econ Technology Co Ltd (3t FERIH A R A 7]),%” who is the owner of Rushan Yintan Water Supply
and Drainage PPP Project (L 1L T &R MEHLHEZK PPP 1T H );

e  Anhui Guozhen Environmental Protection Technology Joint Stock Co Ltd (ZZ# E i34 R 15 Rt
&4 A FR 2> 7]), who is the owner of Sishui County Second Wastewater Treatment Plant PPP
Project (/K E 58 —y57K4b2 ] PPP Wi H) and Jining Zouzcheng Functional Area Water Supply
and Drainage PPP Project (5 T 453 HE X 25 HE/K PPP Tl H ).

In Sichuan province, there are also lots of companies had involved in PPP projects in wastewater treatment
field, include:

e  China Water Environment Group ("' [E/K¥ 3545 4]),° who is the owner of the Guang 'an Second
Wastewater Treatment Plant () % 1 5% — {5 /K & ) ) PPP Project and PPP Project for
Comprehensive Improvement of Water Environment in Xindu Pi-river basin CGH7T#RBHLL] At /K IR 558
LA 6 PPPITH);

e  Sichuan Water Affairs Investment Co Ltd (PU)I| e /K Z T AR A ), who is the owner of
Nanjiang County Second Water Plant PPP Project (Fd VL E: %5 —/K) PPP Ii H );

e China Open City Environment Co Ltd (W& IIF 5 15 H PR A F]);”" who is involved in PPP
Project for Upgrading Urban Sewage Treatment Plant in Pengshan district, Meishan (J& 111 752111 [X
T AR TS T K AR BT SR AR T R i R PPP T H)

o1 http://qdcz.qingdao.gov.cn/

%2 http://www.cpppc.org:8086/pppcentral/map/toPPPProList.do?distCode=37
 http://ppp.chengdu.com.cn/LMNR/LMNR Detail.aspx?LNID=935

% http://cddre.chengdu.gov.cn

% http://www.huayuanjituan.com

% http://www.qdct.cn/index.html

7 http://www.iecon.cn/index.html

8 http://www.gzep.com.cn

 http://www.cwewater.com/indexs.html

70 http://www.scntsw.com
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e Beijing OriginWater Technology Co Ltd (b5 ZE/KIERIHEL A A IR A7), who is the owner of
PPP project of Municipal Public Engineering for Ecological Water Environment Comprehensive
Treatment in Meigu County, Sichuan Province (P4 1|44 &4k B AR S /KA LR GI6 BT LA F TAE
PPP T H).

! http://www.zjckjt.com/index.html

72 http://en.originwater.com/index.html
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3. Market Potential

3.1. Local Key Industrial Clusters

Qingdao has four key industrial clusters: The Smart Appliance Industrial Cluster, the Rail Transit Equipment
Industrial Cluster, the Energy Saving and New Energy Vehicle Industrial Cluster, and the Marine
Manufacturing Industrial Cluster.

Qingdao is renowned for being home to one of the earliest home appliance industrial clusters in China, and its
well-established home appliance industry is now pioneering the development of smart appliances integrated
with the latest modern technologies. In 2018, COSMOPIat,” an industrial internet platform researched and
developed by Haier (#§/KX), was approved as the first national industrial demonstration platform, bringing
together 320 million users and 3.9 million companies.” Hisense (##/%), a technology company, continues to
focus on cutting-edge technologies; its new research and development (“R&D”) centre, built in 2018, focuses
on new displays, intelligent medical treatment, intelligent transportation, and other fields, and aims to develop
world-class multimedia display technology.”

Commonly known as one of China’s “four new great inventions”, high-speed railway in China has become
almost synonymous with Qingdao. Qingdao is home to Jihongtan Town in Chengyang District, which is often
referred to as the “Bullet Train Town”. At the beginning of 2018, the construction of the National High-Speed
Train Technology Innovation Centre (¥ 5@ 1 4+ AR AH L) was officially completed.” On 21°
November 2018, ThyssenKrupp, a Fortune 500 company, opened its magnetic technology laboratory there,
further strengthening the R&D capability of this national technology innovation centre.

Artificial Intelligence and new energy vehicle technologies have shaped Qingdao’s automotive industry,
contributing to the formation of a RMB 100 billion (EUR 12.9 billion) vehicle and new energy vehicle
industry cluster.”” A multi-billion RMB new energy vehicle industrial chain is taking shape in Laixi in
Qingdao, centring around the production base of the new energy vehicle producer BAIC BJEV (Abi5#T#E
JK).” According to the Implementation Plan of Major Projects to Shift in Driving Forces in Qingdao ( FA2
FrIHz)GEFE He d A T FESE A 4Y), Qingdao's total automobile production capacity will exceed 1.8 million
units by 2022, and the revenue of the automobile manufacturing industry will exceed RMB 170 billion (EUR
21.9 billion) in the same year.”

As one of the most important marine engineering production bases in China, Qingdao’s design, manufacturing,
and final assembly capacity of the marine engineering platforms has reached a world-class level. The
shipbuilding industry has formed a complete industrial chain, including shipbuilding and repair, marine diesel
engines, marine electric propulsion systems, ports, and marine machinery. In the field of marine biomedicine,
Qingdao has successfully developed five new Class I medicines, 20 new medicines of other classes, and more
than 200 functional marine products; while with the local development of the National Marine Gene Bank ([E
K UG EEFEA FE), Qingdao has become one of the most important marine biotechnology and marine medicine
research centres in China.

73 https://www.cosmoplat.com

74 http://www.haier.net/en/

75 http://www.hisense.cn/index.aspx

76 http://www.innohst.com/active/list.php?tid=2

77 EUR 1 = RMB 7.75, https:/finance.yahoo.com/currency-converter/, rate correct on 8" Aug 2019

78 https://www.bjev.com.cn
"http://www.shandong.gov.cn/module/download/downfile.jsp?classid=0&filename=7bdbc994fd8044768199c2al 7416adc7.pdf
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Chengdu has three key industrial clusters: the Electronic Information Industrial Cluster, the Equipment
Manufacturing Industrial Cluster, and the Medical Health Industrial Cluster.

Chengdu plans to form a first RMB one trillion (EUR 129 billion) industrial cluster before the end of 2020:
the Electronic Information Industrial Cluster. At present, more than 1,400 industrial companies, each with
sales worth over RMB 20 million (EUR 2.6 million) annually, are based in the cluster, which has attracted
more than 60 Fortune 500 companies, including Intel, IBM, and Microsoft. Chengdu has now formed a whole
industrial chain that features integrated circuits, new displays, whole machine manufacturing, and software
services. Chengdu is focusing on microchips and screen development to accelerate cluster formation and
actively creating a "Made in China 2025" national demonstration zone.

The Equipment Manufacturing Industrial Cluster in Chengdu focuses on four areas: the automobile industry,
the aerospace industry, rail transit, and intelligent manufacturing equipment. Significant efforts have also been
made to build a national aviation high-tech industrial base; an intelligent, green automobile manufacturing
demonstration area; and a pioneering rail transit industrial hub in Chengdu.

Chengdu is also aiming to establish itself as a global centre for biomedical innovation and creation, as a
preferred location for medical and health services, and as a hub city for the pharmaceutical supply chain. This
cluster is supported by several technology development platforms, and is centred on Chengdu Tianfu
International Biotown (il #8 I E R4, “CTIB”),* the Chengdu Medical City (i #BEE % 3),%! and the
West China International Medical Wisdom Valley (M4t [ FR% 2L 4). This cluster is likely to expand
rapidly in the future, with the construction of the AppTec Life Science Industry Park (%4 BH 5/ AE i {d 5 -
Ak [), the BOE (Chengdu) Health Industry Park (5 7R 77 i /=Ml [l), and other major projects already
planned.

3.2. Key Industrial Parks and Zones

Four key industrial parks and zones in Qingdao are introduced in this section, each representing an industrial

cluster:
Qingdao Automobile Industry City (F SR ZEF2HIR, “QAIC”)%

QAIC is located in the north of Jimo District, with a total planned area of 93km?. QAIC is the only area to
specifically develop the automobile and automobile accessories industries in Qingdao, focusing on the

research, development, manufacturing, and sales of finished vehicles and accessories. QAIC is mainly formed
by three finished automobile companies: FAW-Volkswagen (—75K#Ax),®® FAW Jiefang (— V3 f#i%),% and
FAW lJiefang’s New Energy Commercial Vehicle Project (—73fEHEUHTREYR), as well as four special vehicle
companies: Hilong (#3FEHLHK),* Haiyu (#3%),% Qingte (F¥),* and Jiuhe Heavy Industry Machinery (JL &
)88

8 http://biotown.cdht.gov.cn/include.jspx?path=/pages/main
81 http://www.cdyxc.com/

82 http://www.qdautocity.cn

8 http://www.faw-vw.com/index.html

8 http://www.fawjiefang.com.cn

8 http://www.qdhailong.com/en/index.asp

8 http://www.haiyucar.com

87 http://en.qingtegroup.com

8 http://www.jhzg99.com
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There are three wastewater treatment plants in Jimo District, with a total daily capacity of 210,000m?. The
Jimo District plans to build a new wastewater treatment plant with a daily capacity of 30,000m?, and expand
an existing wastewater treatment plant with an additional daily capacity of 50,000m°.

Pingdu South Village Electronic Appliance Industrial Park CPE RN K HE 2L, “PEAIP”)

The planned area for the PEAIP is 55km?, and is based in the Hisense (Shandong) Home Appliance Industrial
Park (15 (1h4&) FKH k), supported by a home appliance-related industrial park and a warehousing
and logistics industrial park. PEAIP aims to create a thriving electronic home appliance industry in Qingdao,
and has established Qingdao as the main production base for home appliances and electronic products in
Northern China. The main companies located in this park include Hisense (Shandong) Refrigerator Co Ltd (i
5 (&) VKFEHEFRAA]), Hisense (Shandong) Air Conditioner Co Ltd (5 (17D ZTIRARAF]),
and Qingdao Sanjin Electronic Co Ltd (& & =i A R A A)).

There is one wastewater treatment plant near the PEAIP: the Pingdu South Village Wastewater Treatment

Plant, which has a daily capacity of 10,000m?, although it is undergoing expansion to raise this to 20,000m> %’

Qingdao Rail Transit Industry Demonstration Zone (5 S #IEZE =R TEX, “RTIDZ”)

RTIDZ, a newly-constructed industrial park, is home to the rail transit industry in China, as well as the
National Innovation Centre of the High-Speed Train, which is China’s first national technology innovation
centre, and is jointly established by the Ministry of Science and Technology (F}%+HAR)” and the State-
owned Assets Supervision and Administration Commission (& 4% e B A % 7= W B S B 2 T 2, “SASAC”).”!

There are four major companies based in this region: the CRRC Qingdao Sifang Co Ltd (*F 4= & VU /7 WL 4
IR A A R 2 7)), CRRC Sifang Co Ltd (HH 4 DU J7 55 F R A #),% Bombardier Sifang (Qingdao)
Transportation Ltd (7 & VU 77 P B2t 8k 4% 12 3 138 25 A PR A 71),°* and the CRRC Qingdao Sifang Rolling
Stock Research Institute Co Ltd (1475 & P77 M FC T A R A 7)), as well as more than 200 rail
transit-related supporting companies. The RTIDZ accounts for 60% of China’s national production of bullet

trains in operation and 25% of national urban rail subway vehicles in China.

There are three wastewater treatment plants providing wastewater treatment services for companies in the
RTIDZ: the Chengyang Urban Wastewater Treatment Plant (current daily capacity: 100,000m?; planned daily
capacity: 150,000m*), the Chengyang Export Processing Zone Wastewater Treatment Plant (current daily
capacity: 20,000m?; planned daily capacity: 150,000m?), and the Chengyang Shangma Wastewater Treatment
Plant (current daily capacity: 40,000m?; planned daily capacity: 150,000m?).

Qingdao Ocean Hi-Tech Zone (B %¥HEEHTX, “QOHZ”)

As the most important part of the Marine Manufacturing Industrial Cluster of Qingdao, QOHZ consists of
three different parks: the Marine Biological Industrial Park (#£4E4) V. [d), the Marine Industrial Park (7
=), and the Marine Logistics Park (- VEYIIE).

8 https://www.tianyancha.com/bid/1b76¢598a8e111e985737cd30aebl144c

0 http://www.most.gov.cn/eng/

! http://en.sasac.gov.cn/

%2 http://www.crrege.cc/sfefen

93 http://www.crrcge.cc/sfyxen

%4 http://www.bst-transportation.com/?lang=en
%5 http://www.crrege.cc/sfs
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The Marine Biological Industrial Park covers marine biology, marine medicine, seawater desalination and
other marine new technology industries. Well-known companies based in the park include Mingyue Seaweed

Group (P H#F#4E[H]),°° Qingdao Langyatai Group (7 ¥Rl & 4 41),” and Tritech (Qingdao) Membrane
Industry Co Ltd (=% (F &) JETMABRA ).

The Marine Industrial Park focuses on new marine materials, marine engineering equipment, yachts,
automobiles, and other high-tech industries, and the planned area covers 15km?. Well-known companies

inside the park include Defontaine (Qingdao) Machinery Co Ltd (fE#{f} (& &) WA R A ), Qingdao
Puhua Heavy Industrial Machinery Co Ltd (7 & ¥ 4 5= T HL ik A B 2 71),% and Qingdao Beihai
Shipbuilding Heavy Industry Co Ltd (& 5L AGAHE T A R 512 A H)).*

There are currently two wastewater treatment plants in the QOHZ. The wastewater from the Marine Industrial
Park is discharged into the Jiaonan Zhongkecheng wastewater treatment plant, which is run by Qingdao
Jiaonan Zhongkecheng Wastewater Treatment Co Ltd (7 & iR R B 5 7K F LA PR A 7)) and has a daily
capacity of 150,000m’. Wastewater from the Marine Biological Industrial Park is discharged into the Jiaonan
Zhongkecheng wastewater treatment plant and the Jiaonan Haiqing Environment Wastewater Treatment Plant
(daily capacity: 30,000m?).

Three key industrial parks and zones in Chengdu are introduced, each representing an industrial cluster:
Qingbaijiang Industrial Concentration Development Area (B HIL T EHR RKEX, “QICDA”)

One of the most important parts of the Equipment Manufacturing Industrial Cluster in Chengdu and located in
the northeast of Chengdu over an area of 19km?, QICDA is a base for Chengdu’s metallurgy, chemical,
machinery, building material, and logistics industries. The main companies based here include Chengdu Iron
& Steel Co Ltd of the Panzhihua Iron & Steel (Group) Co Ltd (ZE4W4E A AR 8 A BR 57 /£ /A 7)), Sichuan
Chemical Works Group Ltd (JI[Tb&EHH R 57/EA ]),'” and TG Chengdu Glass Co Ltd (&5 3l B A
PR 27D

The industrial wastewater produced by each company in the southern area of the QICDA, as stipulated by
national regulations, must undergo pre-treatment to reduce the concentration of main pollutants to the required

level, and can then be discharged into the city wastewater pipe network, after adhering to the GB/T31962. The
wastewater is centralised and then treated by Qingbaijiang Second Wastewater Treatment Plant.

The Qingbaijiang Second Wastewater Treatment Plant was designed to treat wastewater from the southern
industrial zone of Qingbaijiang District in 2010. It is a BOT project that was constructed in February 2016 by
Chengdu Huikai Water Treatment Co Ltd (BHSVLE/KALFEE R/ F]), and is now operated by the same
company. This plant’s franchise period is 26 years starting from 2016. It is currently being refurbished and
upgraded, so as to improve its Cyclic Activated Sludge System, build a new High Efficiency Sedimentation
Tank; and create additional daily capacity of 49,500m’.

% http://www.bmsg.com/en
7 http://www.langyatai.com/

8 http://www.puhuajixie.com/

% http://www.bhshipyard.cn/en/Introduction/Introduction1/

19 https://ch.scnyw.com/
101 http://www.taiwanglass.com/factory _detail.php?sid=88&id=244
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Chengdu Hi-Tech Industrial Development Zone (&&= #1 X, “CHIDZ”)'"?> Western Zone

Covering an area of 43km?, the western zone of CHIDZ focuses on the University of Electronic Science and

Technology of China (FEF#H% K%4)’s collaborative innovation platform, and its industry ecosystem features

integrated circuits, photoelectric displays, intelligent terminals, and network communication.'®

CHIDZ is the cornerstone of Chengdu’s FElectronic Information Industrial Cluster. It aims to build an
electronic information industrial hub that can compete at an international level and the entire CHIDZ zone
spans an extensive area that includes a western zone, eastern zone, southern zone and Chengdu Tianfu
International Biotown.

A total of 88 industrial companies in CHIDZ’s southern and western zones discharge wastewater, all of which
discharge it into an urban wastewater treatment plant. Industrial wastewater discharged by the western zone
then enters the Hi-Tech Western Zone Wastewater Treatment Plant and the Chengdu Hezuo Wastewater
Treatment Plant; Industrial wastewater discharged by the southern zone then enters the Third Wastewater
Treatment Plant and the Zhonghe Wastewater Treatment Station.

The annual industrial wastewater emissions of western and southern zones within the CHIDZ is 9.57 million
tonnes. The largest wastewater pollutant emitting industry is the electronic information industry, which is
mainly based in the western zone, with the annual wastewater emission of 7.97 million tonnes, accounting for
83% of the wastewater produced inside the zone.

The Hi-Tech Western Zone Wastewater Treatment Plant Phase I is operating with a daily capacity of
40,000m°, while Phase II, which would generate an additional daily capacity of 19,900m’, is currently being
planned. Phase I (daily capacity: 50,000m®) and Phase II (additional daily capacity: 50,000m*) of Chengdu
Hezuo Wastewater Treatment Plant have been completed and are operating normally. These two wastewater
treatment plants follow Standard A of GB18918 Level 1.

Chengdu Tianfu International Biotown (AN E BrAEH3R, “CTIB”)

Covering an area of 44km?, CTIB was approved and built by CHIDZ and Shuangliu District together, and it
forms the core of Chengdu’s Medical Health Industrial Cluster. Its focus on biotech medicine, chemicals,
modern Chinese medicine, high performance medical instruments, and outsourced health services.

A new wastewater treatment plant, the Biotown Wastewater Treatment Plant, set to cater for the biomedicine
industry is currently being planned and will be specifically designed for the CTIB. Its total Phase I daily
capacity will be 50,000 m* when completed; at present, the first part of Phase I, is under construction with a
daily capacity of 25,000m’.

3.3. New and Expanded Plants

Regulated by national and regional policies, the industrial parks and zones in Qingdao and Chengdu
introduced above all have corresponding wastewater treatment plants, as these two cities are relatively well-
developed in China. In order to meet the required treatment capacity, plants are being planned and constructed
in these two cities. The vast majority of existing plants also have plans to expand, upgrade their standards, or
undergo technological improvements.

As a result, there are opportunities to be involved in the construction of new wastewater treatment plants
surrounding or inside the new industrial parks or zones, for example the Biotown Wastewater Treatment Plant

102 http://www.cdht.gov.cn/
103 https://en.uestc.edu.cn/
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near the CTIB. Treatment plants are highly integrated into specific parks and zones, and therefore companies
with experience in corresponding industrial wastewater treatment technology hold a substantial advantage in
regards to getting involved and expanding the market.

To illustrate this, in the CTIB, there are many pharmaceutical companies; and wastewater produced by the
pharmaceutical industry often includes antibiotic production wastewater, synthetic medicine production
wastewater, Chinese patent medicine production wastewater, and wash water from the production process of
various medical preparations. The pharmaceutical industry’s wastewater is notably difficult to treat, as it has a
complex composition, high organic content, high toxicity, deep colour, and high salt content, especially poor
biochemical property, and property of intermittent discharging: therefore this industry requires more advanced
wastewater treatment technology, the requirement for which offers opportunities to EU SMEs who focus on
this kind of wastewater.

3.4. Zero Emissions

This section will introduce the development and application of the concept of zero emissions, introduce
policies related to this concept in China, and estimate the potential market size of zero emissions.

The goal of achieving zero emissions is to improve technologies and processes to the point of maximum
resource productivity with almost no waste output. Zero emissions in the industrial water sector is zero liquid
discharge (“ZLD”). The goal of a ZLD system is to aim to eliminate all liquid discharge in a system by
reducing the volume of wastewater that requires further treatment.

Industries can achieve ZLD as the wastewater treatment technology has already been developed. However, in
reality, companies are profit-making bodies, hence wastewater treatment must be feasible from both technical
and financial perspectives. The cost of treating wastewater to turn it into the purest, concentrated brine so that
the crystallised salt is taken out is high, and is normally beyond the affordability of companies at this current
stage.

There are policies related to ZLD worldwide, and these policies are crucial when it comes to spreading ZLD.
The concept of ZLD was first enforced in the United States in the 1970s because of the impact that industrial
wastewater had on the quality of the water in rivers. Since then, Australia's first zero-discharge industrial
wastewater project has also been brought online, and is enforced by relevant policies. Policies play a
prominent role in guiding zero emissions. In recent years, environmental protection laws and regulations in
China have increased the requirements covering treatment and disposal of high-salt wastewater, in both
number and comprehensiveness; high-salt wastewater is particularly prominent in China's coal chemical and
thermal power industries. At present, some provinces strictly restrict the salt content of industrial wastewater.

Despite this, there are still no strict policies or standards regulating wastewater from either the coal chemical
industry or coal desulphurisation that aim to achieve zero emissions. However, policies related to reusing
wastewater, rather than discharging it, in the coal chemical industry and the thermal power industry have
increased in number in recent years. Most relevant industry companies believe that corresponding standards
and technical specifications about ZLD will be released in the near future. Before such new ZLD standards
and specifications are issued, taking the initiative to occupy the ZLD markets, EU SMEs could obtain an
advantageous position in the market.

There are already several ZLD projects in China, such as the project of mine drainage and coal chemical
wastewater treatment and utilisation in Ningdong mining area, the Guangdong Heyuan Power Plant‘s 2 x 600
MW Units ZLD project, and the Jincheng Petrochemical Group’s 24000m’/d wastewater zero discharge
project.
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In Qingdao, there are several companies that have built ZLD systems for coal and thermal power industries,
including Qingdao New Pacific Energy Conservation and Environmental Protection Group (7 & #1 A FEE
ReMMREEHT A FR 2 7)), Congginphi Group Co Ltd (75 & soMEM iR £E [),'° Qingdao Langingyuan
Environmental Technology Co Ltd (& & W if R M R B . F IR 2 7] ), and Qingdao Wanyuan
Environmental Technology Co Ltd (7 & JJIEIAEERL A IR A 7). Furthermore, some institutes focus
specifically on ZLD technology development, such as Qingdao Institute of Bioenergy and Bioprocess
Technology (' E Rl24F & 5 AW R R 5 i #2450 FT), which operates under the Chinese Academy of
Sciences.!® Some ZLD projects in Qingdao include the reuse of reclaimed water and concentrated brine in
Qingdao Shuangtao Fine Chemical (Group) Co Ltd (75 & XUBkAE4HiL T (FEH]) AR A7), and a 480
tonnes per day ammonium sulphate wastewater MVR evaporation and concentration system in Qingdao
Organic Chemical Co Ltd (75 & %535 w b THAr B PR A 7).

In Chengdu, China Construction Commercial Concrete Chengdu Branch (7 & i 4 /A 7)) became the
first company in Southwestern China to have achieved ZLD, doing so in 2013. There are currently several
ZLD projects in Chengdu, such as one targeting wastewater containing cadmium designed and constructed by
Xiner Environment in 2016.

North America is currently the world's largest market for ZLD, followed by Europe, due to the high demand
for zero-emission systems which control water quality in the food, beverage, and textile industries, amongst
others. Compared with other regions, the Asia-Pacific region is predicted to have the highest compound
growth rate in ZLD, particularly China and India. Large companies from Europe in the ZLD market include
Veolia and SUEZ from France, GEA Group AG from Germany, Alfa Laval from Sweden, and 3V Green
Eagle S.p.A from Italy. It is notable that companies in the ZLD sector from the United States and India have
already developed the layout of commercial development and started investment in China, on a significant
scale compared to European companies.

104 http://en.xtpyjt.com/

195 https://conginphi.5 1 pla.com/

106 http://www.langingyuan.com/
107

http://www.qdwater.cn/en/index.php
198 http://english.qibebt.cas.cn/

22
© EU SME Centre


http://en.xtpyjt.com/
https://conqinphi.51pla.com/
http://www.lanqingyuan.com/
http://www.lanqingyuan.com/
http://www.qdwater.cn/en/index.php
http://www.qdwater.cn/en/index.php
http://english.qibebt.cas.cn/
http://english.qibebt.cas.cn/
http://en.xtpyjt.com/
https://conqinphi.51pla.com/
http://www.lanqingyuan.com/
http://www.qdwater.cn/en/index.php
http://english.qibebt.cas.cn/

China Industrial Wastewater Policy Overview and Opportunities for EU SMEs in Qingdao & Chengdu Area

4. Case Studies

4.1. Modern Water

Modern Water Plc (“Modern Water”) is a UK company which was first listed on the AIM submarket of the
London Stock Exchange on 12" June 2007.!% It is a pioneering and innovative technology company,
specialising in membrane water treatment solutions and advanced monitoring products. The main technology
of its Membrane Division, which is called All Membrane Brine Concentrator (“AMBC”), can be used to
tackle complex wastewater treatment problems at a reduced cost compared to standard processes, while being
simple to operate. In addition, Modern Water's Monitoring Division has a portfolio of world-leading toxicity
and trace metal monitoring products. Modern Water had been operating in the China market for over 5 years;
it is renowned for its monitoring and analytical instruments.

In 2017, Modern Water provided its proprietary AMBC technology to a Chinese power plant (shown in Figure
3) to treat flue-gas desulphurisation wastewater. The AMBC system was built into an existing facility, and is
operated in conjunction with Hangzhou Sunup Environmental Science and Technology Co Ltd (Ft/H_E#H3A
BB A PR 2 7], “Sunup”).'!? Using its AMBC technology, Modern Water has been ambitious in gaining
competitiveness in China, which is an important market to the company as a result of its increasingly tight

environmental requirements.

Figure 2: AMBC applied to an Existing ZLD System in Guodian Hanchuan Power Plant (/& #X)I|#E/ ",
“Hanchuan Plant”)

At the end of 2018, AMBC was successfully tested in Guodian Hanchuan Power Plant ([ HL7JI[HL ),
“Hanchuan Plant”). Wastewater desulphurisation in the Hanchuan Plant was originally achieved using a work
flow consisting of softening pre-treatment, salt nanofiltration, reverse osmosis membrane concentration, high-

199 https://www.modernwater.com/

110 http://en.hzsunup.com/
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pressure membrane concentration, and mechanical vapour recompression (“MVR”) evaporation. However, a
120-bar disc tube reverse osmosis (“DTRO”) system was adopted as part of the high-pressure membrane
concentration process. It had operated using a high pressure of up to 120-bar, therefore posed a high pressure
risk, and also resulted in a low performance as the brine could only be condensed to an 11% sodium chloride
concentration.

The newly applied AMBC technology from Modern Water achieves low operating pressure with high
concentration, and a more than 13% sodium chloride concentration is now achieved at operating pressures
below 70-bar. Compared with the previous DTRO system, energy consumption has been reduced by more
than 30%. In addition, investment and operation costs of evaporator are both decreased since the water intake
of the evaporator has reduced.

Modern Water had worked with Sunup since 2017. Sunup is an environmental technology company
integrating water and wastewater solutions for industrial clients, with saline water treatment at the core of its
technologies. It is headquartered in Future Sci-Tech City in Hangzhou and has branches in Beijing, Changxing,
and Zhoushan, as well as three offices in Northern China, Southern China, and Southwestern China.

Using AMBC technology, Hanchuan Plant demonstrates substantial improvements that Modern Water can
offer to the flue-gas desulphurisation sector and also in other industries, thereby allowing Modern Water to
make further sales to Sunup and target new markets.

In 2018 Modern Water entered into a joint venture with Sunup, known as Encyclo Water Technology
(Zhejiang) Co Ltd (H 4K 5 H AR (HriL) H R A 7, “Encyclo”).'! Encyclo is promoting and
commercialising Modern Water’s innovative and proprietary AMBC technology in China and the Asia-Pacific
region. The partnership between Sunup and Modern Water will create value for both companies by combining

Modern Water's innovative brine concentration technology with Sunup's extensive knowledge of the market in
China, as well as its ability to execute projects effectively.

4.2. PillAerator

The air compressor plays an important role in aeration treatment, a core process that occurs in wastewater
treatment projects. Recently, PillAerator GmbH, a German company known for its magnetic levitation blower,
sold three MP6000 Compressor units and three LP8000 Compressor units to the First Wastewater Treatment
Plant of Chengdu Tianfu New Area. ''? This plant is the first PPP water treatment project in Chengdu, as well

as the first and largest underground wastewater treatment factory in Sichuan Province. It has been labelled a
PPP demonstration project by the MOF and Government of Sichuan Province.

"1 http://www.encyclowater.com/
"2 http://www.pillaerator.com/en.html
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Figure 3: Six PillAerator magnetic Bearing Turbo Compressors, Installed in the First Wastewater
Treatment Plant of Chengdu Tianfu New Area

Since their installation, the six PillAerator magnetic bearing compressors shown in Figure 4 have run
smoothly. Mr Li Zhanshu, (Member of the Standing Committee of the Political Bureau of the CPC Central
Committee, and Chairman of the Standing Committee of the National People's Congress), inspected this
wastewater treatment project in April 2019.

The electricity input conversion efficiency of the PillAerator can reach 84.5%. compared with a traditional
Roots blower, can save between 15% and 40% of energy inputs, which is equivalent to saving between 15
and 40 % of electricity for aeration treatment in sewage plants. The foundations of PillAerator’s technology
were laid in 1992, when a generator with magnetic bearings was developed at Piller Blowers & Compressors
GmbH (“Piller”), the parent company of the PillAerator GmbH. '3 Piller Blowers & Compressors GmbH was
founded in 1909, and it is now the world's largest manufacturer of magnetic levitation fans. In 1994, Piller
entered the China market, supplying its products to Sinopec, PetroChina, and BaoSteel.

Piller was also the first company to introduce a centrifugal fan for mechanical steam recompression treatment
in the field of steam equipment, and its MVR blowers are widely used in industrial wastewater treatment in
China. The use of MVR technology can bring the energy efficiency process closer to the ZLD goal.
Achievement of ZLD means more efficient purification and recycling in the evaporation system, which also
guarantees the overall optimisation management of the wastewater treatment process. As a result of the
reputation of PillAerator, Piller holds a strong market position, with opportunities to expand its sales across
different sectors in China.

113 https://www.piller.de/
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5. Advice for EU SMEs

5.1. Broad Awareness of International Investment in China

Construction and operation of wastewater treatment plant, manufacturing of equipment for water
pollution control, and other technologies and equipment manufacturing related to water supply and
treatment are all listed in Catalogue of Industries for Encouraging Foreign Investment (2019 Version)

(NI RIFE T H R (2019 FHkD )M

Further opening up to foreign investment, such as the Notice of the State Council on Certain
Measures for Actively and Effectively Utilizing Foreign Investment to Promote Quality Economic
Development ([# 4555 F T IR SFIH ) 5 HEZ)EE 75 B i BB R HE 2 T-14 117381 47), provides EU

SMEs easier access from the political aspect.!!®

The investment environment between China and Europe is different, for example, intellectual property
protection (“IPR”) still needs to be very vigilant about although its protection has been strengthened a
lot by Chinese government in previous years.

5.2. China Market Briefing

Promoted by national subsidy policy mentioned in 1.2 Provincial Policies, investment in Chinese
environmental protection industry is undergoing a rapid growth, such as black-odorous water
treatment and sponge city construction; in addition to the development of ZLD introduced in 3.4 Zero
Emissions, the whole market for wastewater treatment in China is enormous, diverse, and evolving.

As introduced in 1.3 Policies related to Public Private Partnership Project and 2.2 Local Public Private
Partnership Project or Build-operate-transfer Project Operational Bodies, PPP mode is highly
recommended, encouraged and developed by China’s government in China, EU SMEs have chance to
get involved in the construction and operation of infrastructures related to wastewater treatment, on
the precondition of co-operate with reliable Chinese local partners.

Market Access Barriers and Potential Limitation

There is no policy barrier for EU SMEs to get into Chinese wastewater treatment market, however,
the establishment of JV with Chinese distributors, or WOFE alternatively, needs to follow several
procedures and policies, which are more comprehensive and time-consuming compared to a local
company establishment.

Like all international companies, EU SMEs need patience and resources when adapting to Chinese
culture, law, and the political situation.

The PPP model had developed many years in China; however, it is still in an unmatured period, EU
SMEs need to prepare comprehensive risk management including legal and governmental issues
before entering Chinese PPP market.

The difference between technology and management of Chinese companies and those of EU SMEs is
closing, therefore the advantages of EU SMEs are diminished, cause less competitive in those aspects
while the price is already uncompetitive.

114 http://www.gov.cn/xinwen/2019-06/30/5404701/files/9d2dde75fa054d249dfal 626 7af42277 pdf

15 http://www.gov.cn/zhengce/content/2018-06/15/content 5298972.htm
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Certain amount of investment is required for EU SMEs to open the market in China, which will
directly affect the whole companies’ development strategy, decision makers of EU SMEs need to
estimate and decide whether they are willing or affordable to make this investment and how many
support can they receive from the employees and other stakeholders.

EU SMEs, who are not familiar with Chinese competitive tender process and other business activities,
will find very difficult to get involved in Chinese projects through normal competitive tender process,
without reliable local partners.

5.4. Practical Advice

Policies are introduced in 1. Policy, however, the policies are changing and updated, EU SMEs are
highly suggested to attend policy-related activities, such as join roundtables and contact delegation of
businesspeople and officials from China, to remain up to date with the latest policies.

Marketing plays an important role in building brand awareness and opening Chinese market, EU
SMEs should work with reliable partners to conduct meaningful market research, decide appropriate
exhibitions to attend with limited resources and investment, and finally choose and adjust proper
marketing strategy.

EU SMEs are suggested to build a demonstrated project to open the market by showing the advance
and advantage of specific technology or product, to illustrate, the successful test of AMBC in Guodian
Hanchuan Power Plant introduced in 4. Case Studies was an excellent demonstration of Modern Water
to open the market in industrial wastewater treatment.

EU SMEs should identify, build and maintain good relationships with stakeholders introduced in 2.
Key Stakeholder, such as governments, industrial parks, design institutes, and project owners; as well
as reliable Chinese partners, including agents, retailers, and factories.

5.5. Further Opportunities

Made in China 2025 (77/##/# 2025) asks for water consumption per unit of industrial value added

in 2025 down to 41% from 2015, rise the demand of industrial wastewater treatment and recycling
116

system.

Potential for ZLD and high-end decentralized sewage treatment give EU SMEs the chance to sell the
products to single industries or property developers in China, when it is difficult to build relationships
with bigger companies and government.

If an EU SME is a supplier of any big European companies who had entered Chinese market,
especially in water supply or wastewater treatment area, it gains more opportunities to continue and
expand the cooperation or supply chain with the big companies, such as VEOLIA.

EU SMEs can seek the opportunity of researching and developing new technologies or products with
Chinese companies together, rather than unilateral output, through this kind of cooperation, EU SMEs
may evolve their own technologies to a higher standard and stay competitive in the globe.

The “Belt and Road” Cooperation Plan for Ecological and Environmental Protection (“~—#—#%"
B HIBF RS TEA L)) promotes to invest and build demonstrated wastewater treatment project of

116 http://www.gov.cn/zhengce/content/2015-05/19/content_9784.htm
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industrial parks along the route, EU SMEs could connect with Chinese investors, especially in their
home countries, such as Greece and Italy.'!’

"7 hitp://www.mee.gov.cn/gkml/hbb/bwj/201705/W020170516330272025970.pdf
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About the EU SME Centre

The EU SME Centre helps EU SMEs prepare to do business in China, by providing them with a range of
information, advice, training and support services. Established in October 2010 and funded by the European
Union, the Centre has entered its second phase which will run until July 2018.

The Centre is implemented by a consortium of six partners — the China-Britain Business Council, the Benelux
Chamber of Commerce, the China-Italy Chamber of Commerce, the French Chamber of Commerce in China,
the Eurochambres, and the European Union Chamber of Commerce in China. All services are available on the
Centre’s website after registration, please visit: www.eusmecentre.org.cn.

About China Europe Water Platform (CEWP)

The China Europe Water Platform was launched at the 6th World Water Forum in Marseille, France, where a
Joint Statement was signed between the Ministry of Water Resources of the People’s Republic of China and
the Presidency of the Council of the European Union, represented by the Danish Minister of the Environment.

The China Europe Water Platform is one of the principal outputs of the EU China River Basin Management
Programme. It is designed to maintain the dialogue on water resources policy, management, research and
commerce between China and the EU, its Member States and like-minded countries in Europe, when the EU
China River Basin Management Programme closes in July 2012. The water platform is a component of a
restructured EU Water Initiative and is seen as a potentially significant addition that over time could
incorporate similar cooperation with other BRIC1 countries. In China the platform secretariat will be hosted
by the Ministry of Water Resources, while Denmark as European lead nation will host the EU secretariat for
an initial period of 3 years assisted by Portugal.

For further information see the website http://www.cewp.org.

Contact the Centre at

Room 910, Sunflower Tower - 37 Maizidian West Street
Chaoyang District - Beijing, 100125

T: +86 10 8527 5300; F: +86 10 8527 5093

WWW.eusmecentre.org.cn; info@eusmecentre.org.cn

China-Britain BENCHAM /’ Camesa di Commesdo allana In{na " THE EUROPIAN LUNION
Y Busi CHAMBER AEAHR CCl FRANCE CHINE Oy e A
* **";f&’:"dl Q'ﬂ%s ‘_‘4‘ Lﬂumn‘m @ d W& E T W& S EUROCHAMBRES - -

The EU SME Centre is an initiative implemented with the financial support of the European Union
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EU SME Centre

Room 910, Sunflower Tower

37 Maizidian West Street
Chaoyang District, Beijing, 100125
China

Phone: +86 10 8527 5300

Email: info@eusmecentre.org.cn

Website: www.eusmecentre.org.cn
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