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1 General Instruction
1.1 Project background
On Dec. 31, 2009, the State Council approved Several Opinions on Promoting the
Development of Hainan International Tourism Island Construction, meaning “Hainan
International Tourism Island Construction” had officially become a national strategy,
requiring that Sanya must assume the vanguard role and obligation in “International
Tourism Island Construction”.
In Sanya, at the same time of rapid economic development and significant
improvement of people's living standards, environmental issues also draw more and
more attention of the public. In recent years, through the efforts of the people of the
whole city, Sanya City has made great progress in environmental improvement,
environmental protection and other aspects; however, with the rising of living standard
and the expansion of resident population, the amount of solid waste generated increases
year by year. At present, the designed daily treating capacity of the unique solid waste
landfill field is 500 tons/day, and current daily transportation amount is solely more than
600 tons, meaning these solid waste treatment facilities run with overload for a long
time. With economic development, daily transportation amount will continue to increase
so that the landfill treating capability is challenged, and the service life of the landfill
filed will also be greatly shortened; the remaining life of the existing landfill filed is
predicted to be only 6~8 years. In Sanya City, the contradiction between the scarce
capacity of solid waste treatment facilities and the rapid growth of the solid waste
amount has become increasingly apparent; to solve the problem of insufficient treatment
facilities and unreasonable structure, on the one hand, it needs to control solid waste
amount growth through minimizing; on the other hand, it needs to accelerate the
modernization level of solid waste treatment facility construction. Constructing solid
waste incineration plant is an important way to solve the problem, whose necessity is
reflected in the following aspects:
1. The construction of the engineering is the requirement of environmental
protection development.
In Sanya City, at present, most solid waste is sent to solid waste landfill field of
Sanya City for treatment. Due to ample rainfall, big relative humidity and high
temperature in Sanya, solid waste generally contains high water content and perishable
organics content so as to bring large amount of native solid waste leachate and biogas
generated by direct landfill with a serious secondary pollution to the environment; while
sanitary landfill filed leachate treatment has become a difficulty in solid waste landfill
treatment in China, it needs to adopt new technologies and new ways to treat solid
waste, and incineration is the inevitable choice of urban solid waste treatment.
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2. The construction of the engineering is the need of minimizing, converting into
resources and harmlessness in solid waste treatment.
According to the requirements of Hainan international tourism island construction,
as an important tourist city in Hainan, land resources become more precious and scarce
in Sanya, and while the choice of solid waste landfill site is more and more difficult, the
treatment cost of solid waste landfill will also be higher and higher. Solid waste applies
incineration treatment technology means, as a most effective solid waste treatment
means, it has been widely used in many developed countries. The outstanding
advantages of solid waste incineration treatment are good effect of solid waste
decrement, residue amount after incineration reduced by about 90%, weight reduced by
70~80%, therefore this means has a big attraction for Sanya, such a city with less
sufficient land resources, stronger economic strength and higher heat value of solid
waste. In addition, the quantity of heat generated by incineration can also be used for
power generation, realizing goal of converting into resources at the time of realizing
solid waste minimizing. This means covers a small area of land, has a short treatment
cycle, a high degree of harmlessness, and quantity of heat generated can be used as
energy, having a good effect in converting into resources.
3. Sanya City has had the conditions of developing solid waste incineration.
In Sanya City, with the improvement of urban development and economic level,
the heat value of solid waste increases gradually. According to the measurement, in
Sanya City, moisture content change range of solid waste is 49~51%, with an average
value of 50%; among solid waste components, such flammable materials as plastic,
papers, bamboo, wood and cloth are accounted for 31.55%; low order heat value change
scope of solid waste is 4,740~5,640 kJ/ kg, with average value of 5,190 kJ/ kg, higher
than the heat value of 5,000kJ/kg suitable for solid waste incineration, fully having the
technical conditions of solid waste incineration treatment. In the province, such solid
waste incineration plants being constructed and operated as Haikou and Qionghai also
provide valuable experience for the construction and operation of the engineering.
Wherefore, in accordance with Letter on Consent to Develop Preliminary Work of
Sanya Municipal Solid Waste Incineration Plant Project (see Appendix 1) of Hainan
Provincial Development and Reform Hall, project implementation unit, Sanya
Municipal Administration for Parks Environmental Sanitation has entrusted Hainan
Research Academy of Environmental Science to undertake the environmental impact
assessment work of the project. After receiving the delegation, according to the
requirements of the Environmental Protection Law of the People's Republic of China,
Law of the People’s Republic of China on Appraising of Environment Impacts and
Construction Project Environmental Protection Management Regulations, our academy
has organized relevant personnel to conduct site inspection, having conducted
reconnaissance on the site and surrounding environment conditions of the proposed
project, having listened to the opinions of relevant experts and provincial and municipal
2

environmental protection departments, and having made a careful analysis of the type
and nature of the project as well as the social, economic and environmental situation of
its location. And these personnel have listened to the guidance opinions of the relevant
departments on the construction of the project. According to the relevant national
technical requirements concerning environmental impact assessment work, combined
with the characteristics of the location of the engineering and project, have compiled
Environmental Impact Statement for the Project and submit it to Hainan land
Environmental Resource Hall for examination.

1.2 Basis of compilation
1.2.1 Basis of laws and regulations
(1) Environmental Protection Law of the People's Republic of China (Dec. 26,
1989);
(2) Law of the People’s Republic of China on Appraising of Environment Impacts
(Oct. 28, 2002);
(3) Law of the People’s Republic of China on the Prevention and Control of
Atmospheric Pollution (Apr. 2000)
(4) Law of the People’s Republic of China on Prevention and Control of Water
Pollution (Jun. 1, 2008);
(5) Law of the People’s Republic of China on the Prevention and Control of
Environmental Pollution by Solid Wastes (2005);
(6) Law of the People’s Republic of China on Prevention and Control of Pollution
from Environmental Noise (Draft) (Oct. 29, 1996);
(7) Land Administration Law of the Peoples Republic of China (Aug. 29, 1998);
(8) Law of The People’s Republic of China on Water and Soil Conservation (Mar. 1,
2011);
(9) Regulations on the Administration of Construction Project Environmental
Protection (No. 253 Order of the State Council) (Nov. 1998);
(10) Construction Project Environmental Impact Assessment Sort Management
Directory (Oct. 1, 2008);
2010.10.19
(11) Guidance on Strengthening Dioxin Pollution Prevention (HF [2010] No.123,
Oct. 19, 2010);
(12) Catalogue for the Guidance of Industrial Structure Adjustment (2011 Version)
(GFG [2011] No. 9, Mar. 27, 2011);
(13) Interim Measures on Public Participation in Environmental Impact Assessment
(HF [2006] No. 28; Mar. 18, 2006);
(14) Decision of Hainan Provincial People's Congress Concerning Ecological
Province Construction (1999);
3

(15) Hainan Provincial Ecological Province Construction Plan Outline (May 27,
2005);
(16) Decision of Hainan Provincial People's Government Concerning Strengthening
Environmental Protection Work (No. 123, 1996);
(17) Regulations on the Administration of Environmental Protection of Hainan
Provincial Construction Projects (Jul. 12, 1999);
(18) Hainan Provincial Environmental Protection Regulations (Jan. 10, 2007);
(19) Several Opinions of the State Council on Promoting the Development of
Hainan International Tourism Island Construction (GF [2009] No. 44).

1.2.2 Technical basis
(1) HJ 2.1-2011 Technical Guidelines for Environmental Impact Assessment General Provisions;
(2) HJ 2.2-2008 Technical Guidelines for Environmental Impact Assessment Atmospheric Environment;
(3) HJ/T2.3-1993 Technical Guidelines for Environmental Impact Assessment Surface Water Environment;
(4) HJ 2.4-2009 Technical Guidelines for Environmental Impact Assessment Acoustic Environment;
(5) HJ 610-2011 Technical Guidelines for Environmental Impact Assessment Groundwater Environment;
(6) HJ 19-2011 Technical Guidelines for Environmental Impact Assessment Ecological Impact;
(7) HJ/T169-2004 Technical Guidelines for Environmental Risk Assessment on
Projects;
(8) Interim Measures on Clean Production Checks (NDRC & Environmental
Protection Administration, No. 16; Aug. 16, 2004);
(9) Notice on Enhancing Environment Impact Assessment of Biomass-to-Energy
Projects (HF [2008] No. 82; Sep. 4, 2008).

1.2.3 Project establishment basis and other project files
(1) Hainan Development and Reform Hall, Letter on Consent to Develop
Preliminary Work of Sanya Municipal Solid Waste Incineration Plant Project (QFGTZ
[2011] No.1966, Oct. 17, 2011);
(2) Feasibility Study Report of Sanya Municipal Solid Waste Incineration Plant
(China Academy of Urban Construction; Nov., 2011);
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(3) Proposals for Sanya Municipal Solid Waste Incineration Plant Project (China
Academy of Urban Construction; Jul., 2011);
(4) Feasibility Study Report of Sanya Municipal Solid Waste Incineration Power
Plant (China Academy of Urban Construction);
(5) Sanya Municipal Solid Waste Sanitary Landfill Preliminary Design (Beijing
Novel Environmental Protection Co., Ltd., 2007);
(6) Technical Solution to Engineering Reconstruction and Expansion of Sanya
Municipal Solid waste Leachate Treatment Station (China Academy of Urban
Construction; May, 2012);
(7) Environmental Impact Statement of Sanya Municipal Solid Waste Sanitary
Landfill Field Project (Hainan Environmental Science & Technology Economic
Development Company, Jun., 2006);
(8) Hainan Provincial “12th Five-Year Plan” Solid Waste Treatment Planning
Program;
(9) Sanya Municipal Overall Planning (Year 2008-2020);
(10) Sanya Municipal Land Use Overall Planning (Year 2006-2020);
(11) Sanya Municipal Environmental Protection Planning (Year 2008-2020);
(12) Other related engineering technical data.

1.3 Assessment purpose, focuses and factors identification
1.3.1 Assessment purpose
Through conducting present situation monitoring of environment quality, make
analysis and assessment on present situation of proposed area for the project. At the
same time, through engineering analysis and analogy survey on manufacturers with the
same type, determine the strong source of the “three wastes” of the project. Conducting
forecasting assessment on such aspects as project construction period and operation
period, surface water environment, atmospheric environment, acoustic environment and
ecological environment, put forward total control requirements and pollution prevention
and control countermeasures, and simultaneously make techno-economic analysis of
treatment measures for the “three wastes”, demonstrating the feasibility of the project
from the angle of environmental protection to provide the basis for the implementation
of project environmental protection plan and the decision of management department so
as to realize the unification of social benefit, economic benefit and environment benefit
of engineering construction.

1.3.2 Assessment focuses
(1) Engineering analysis;
(2) Atmospheric environmental impact assessment;
(3) Environmental risk assessment;
5

(4) Analysis of environmental reasonableness of project site selection;
(5) Analysis of technical feasibility of pollution prevention measures.

1.3.3 Assessment factors identification
(1) Environmental impact factors
According to analogy survey and engineering analysis, factors of construction
project possibly affecting the environment which are able to determine are:
· Flue gas discharged by solid waste incineration;
· Stink generated in the process of solid waste storage and transportation;
· Cinder and fly ash discharged by solid waste incineration;
· Leachate, and cooling sewage discharged by tower & boiler in the process of
solid waste storage;
· Sanitary sewage of staff;
· Noise generated by turbounit and various supplementary equipment (such as
pump, blower and other power machines);
· Comprehensive noise generated by the flow and emission (gas) of all kinds of
pipeline mediums.
(2) Assessment factors
Atmospheric environment
Current situation assessment factors: SO2, NO2 and PM10, HCl, fluoride, NH3, H2S,
odor, Pb, Cd, Hg, Ni, As and dioxins.
Forecasting assessment factors: SO2, NO2 and PM10, HCl, fluoride, Pb, Cd, Hg,
dioxins, NH3 and H2S.
Water environment
Current situation assessment factors of surface water: water temperature, pH, DO,
fluoride, BOD, CODcr, ammonia nitrogen, SS, petroleum, TP, mercury, cadmium, lead,
arsenic, hexavalent chrome, volatile phenol and coli group.
Current situation assessment factors of groundwater: chromaticity, total hardness,
volatile phenol, permanganate index, fluoride, ammonia nitrogen, arsenic, hexavalent
chromium, mercury, cadmium, lead, nitrite (by N), nitrate (by N), sulfate, chloride, TDS
(total soluble solid), total count of bacteria colonies and total coli group.
Impact analysis factor: COD.
Acoustic environment
Current situation assessment factors: Equivalent A, Sound Level LeqdB;
Forecasting assessment factors: Equivalent A, Sound Level LeqdB.
Solid waste
Impact analysis factors: cinder and fly ash.
6

1.4 Environmental function division and assessment criterion
1.4.1 Environmental function division
(1) Ambient air
Project perimeter without air environmental division, according to Ambient Air
Quality Standard (GB 3095-1996), the project belongs to factory class, and atmosphere
assessment scope is second category area of ambient air quality.
(2) Water environment
There's a surface drainage flowing across the west of the project, without water
environmental function division; in accordance with “Environmental Impact
Assessment Approval of Sanya Municipal Solid →aste Landfill Field” (QTHZJZ [2006]
No. 57) and corresponding standards, surface water executes Class

standard in

Environmental Quality Standard for Surface Water (GB3838-2002), and groundwater
executes Class

standard in Environmental Quality Standard for Groundwater

(GB/T14848-93).
(3) Acoustic environment
Project perimeter without acoustic environment division, according to national
laws and standards, the proposed project is located near “Sanya Municipal Solid waste
Landfill Field”, whose surrounding areas are rural with the arrival of traffic, to be
industrial district after construction; therefore it is the second category area, acoustic
environment function area in Environmental Quality Standard for Noise
(GB3096-2008).
(4) Soil environment
Project perimeter without acoustic environment division, according to national
laws and standards, in accordance with “Environmental Impact Assessment Approval of
Sanya Municipal Solid →aste Landfill Field” (QTHZJZ [2006] No. 57) and
corresponding standards, project diastrophic block perimeter is Class

soil

environment in Environmental Quality Standard for Soil (GB15618-1995).
(5) Ecological function division
According to Hainan Provincial Ecological Function Division, project site is
selected

-4-2 Sanya tropical sightseeing agriculture ecological function area, the area

scope includes Sanya north-central hills, covering an area of 755.48 km2. The main
ecological problems are industrial wastewater, sanitary sewage and agricultural point
source pollution and some decline in soil fertility; the main ecological protective
measures are tourism pollution administer and agricultural point source pollution
control; industry development direction is to develop tropical efficient agriculture and
agricultural product processing industry, with agriculture sightseeing as main tourism.
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1.4.2 Environmental quality standards
(1) Ambient air quality standard
Ambient air of project proposed diastrophic block belonging to second class
function area, the secondary standard in modified version of Ambient Air Quality
Standard (GB3095-1996) is implemented on SO2, NO2, TSP, PM10 and CO; “maximum
allowable concentration of harmful substance in air of dwelling district” in Sanitary
Standard for the Design of Industrial Enterprise (TJ36-79) is implemented on HCl,
NH3, H2S, Pb, Hg, Cd, As and other special pollution factors; Cd refers to and execute
“Former Yugoslavia Environmental Standard”; dioxin in air refers to “Japanese
Environmental Standard”. See Table 1.4-1 and Table 1.4-2 for specific standard value.
Table 1.4-1 Ambient Air Quality Standard
Pollution
Factors
SO2

NO2

CO
TSP

Environmental quality standard (GB3095-1996)
Concentration Limit Value
Value-taken time
Secondary standard mg/nm3
Annual average
0.06
Daily average
0.15
1 hour average
0.50
Annual average
0.08
Daily average
0.12
1 hour average
0.24
Daily average
4.0
1 hour average
10.0
Annual average
0.20
Daily average
0.30

Table 1.4-2 Characteristic Pollution Factors Execution Standard
Pollution Factors

Value-Taken
Time

NH3
H 2S
HCl

Once
Once
Once
Daily
Average
Daily
Average

Lead And Its Inorganic
Chemical Compounds
(converted into Pb)
Hg
Arsenide (converted into As)
Cd
Dioxin (pg/m3)

Concentration
Limit Value
mg/Nm3
0.20
0.01
0.05
0.015
0.0007

Daily
Average
Daily
Average
Daily
Average
Annual

0.0003

Remark
“Maximum allowable
concentration of harmful
substance in maximum
allowable concentration
of harmful substance in
atmosphere of dwelling
district of dwelling
district” in Sanitary
Standard for the Design
of Industrial Enterprise
(TJ36-79)

0.003
0.003
0.6
8

Former Yugoslavia
Environmental Standard
Japanese Standard

Average

(2) Environmental quality standard for surface waters
There's a surface drainage flowing across the west of the project, without water
environment function division, in accordance with “Environmental Impact Assessment
Approval of Sanya Municipal Solid →aste Landfill Field” (QTHZJZ [2006] No. 57), the
surface water executes Class

standard in Environmental Quality Standard for

Surface Water (GB3838-2002), and see Table 1.4-3 for specific standard value.
Table 1.4-3 Environmental Quality Standard for Surface Waters
Project
Water Temperature (℃)

PH (dimensionless)
CODCr mg/L
Permanganate Index (mg/L)
DO mg/L
Ammonia Nitrogen (mg/L)
Petroleum (mg/L)
Total Phosphorus (by P, mg/L)
Mercury (mg/L)
Cadmium (mg/L)
Lead (mg/L)
Fecal Coli Group (per/L)

Class
Standard
Ambient water temperature
change caused by human
shall be limited within:
Weekly average maximum
temperature rise ≤ 1
Weekly average maximum
temperature drop ≤ 2
6～9
15
4
6
0.5
0.05
0.025
0.00005
0.005
0.001
2000

Class
Standard
Ambient water temperature
change caused by human shall
be limited within:
Weekly average maximum
temperature rise ≤ 1
Weekly average maximum
temperature drop ≤ 2
20
6
5
1.0
0.05
0.05
0.0001
0.005
0.05
10000

(3) Environmental quality standard for groundwater
In accordance with groundwater quality classification principles in Environmental
Impact Assessment Approval of “Sanya Municipal Solid →aste Landfill Field”
(QTHZJZ [2006] No. 57) and Environmental Quality Standard for Groundwater
(GB/T14848-93), determine groundwater in the proposed area for the project executes
Class

standard, and see Table 1.4-4 for specific standard value.
Table 1.4-4 Environmental Quality Standard for Groundwater
Execution Standard

Class

Project
pH
Color (degree)
Total Hardness (by CaCO3) (mg/L)
Chloride (mg/L)
Volatile Phenols (by phenol) (mg/L)
Permanganate Index (mg/L)
Fluoride (mg/L)

6.5～8.5
≤15
≤450
≤250
≤0.002
≤3.0
≤1.0
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≤0.2
≤20
≤250
≤0.02
≤1000
≤100
≤3.0
≤0.001
≤0.05
≤0.05

Ammonia Nitrogen (NH4) (mg/L)
Nitrate (by N) (mg/L)
Sulfate (mg/L)
Nitrite (by N) (mg/L)
TDS mg/L
Total Number Of Bacteria (per/mL)
Total Coli Group (per/L)
Mercury (Hg) (mg/L)
Arsenic (As) (mg/L)
Chromium (hexavalence) (Cr6+)
(mg/L)
Cadmium (Cd) (mg/L)
Lead (Pb) (mg/L)

≤0.01
≤0.05

(4) Environmental quality standard for noise
Acoustic environment function division in the proposed area for the project
belongs to Class 2 area, and executes the Category 2 area standard in Environmental
Quality Standard for Noise (GB3096-2008). See Table 1.4-5 for specific standard value.
Table 1.4-5 Urban Regional Ambient Noise Standards
Category
2

Applicable Region
Villages with industries or traffic

Daytime dB
60

Night-time dB
50

(5) Environmental quality standard for soils
Class

soil environment in the proposed area for the project executes secondary

standard in Environmental Quality Standard for Soil (GB15618-1995). See Table 1.4-6
for specific standard value.
Table 1.4-6 Environmental Quality Standard for Soils
Level
Soil pH value
Project

Cadmium ≤
Mercury ≤
Lead ≤
Chromium paddy fields ≤
Chromium dry land ≤
Arsenic paddy fields ≤
Arsenic dry land ≤

6.5

Two-level
6.5～7.5

0.30
0.30
250
250
150
30
40

0.30
0.50
300
300
200
25
30

7.5
0.60
1.0
350
350
250
20
25

Third-level
6.5
1.0
1.5
500
400
300
30
40

Dioxins in soil refer to Japanese Environmental Standard, namely ≤ 250pg/g.

1.4.3 Pollutant drainage standard
(1) Atmospheric pollutant
Due to the particularity and importance of the project, flue gas emission is
controlled in accordance with Standard for Pollution Control on the Municipal Solid
Waste Incineration (GB18485-2001), but in design, the design organization conducts
10

flue gas emission design with emission strength of dioxins reduced to below 0.1ng/m3
and appropriately increased partial index, so as to meet environmental protection need
of Sanya municipal development. According to GB18485-2001 and project feasibility
study, see Table 1.4-7 for flue gas emission index defined by the engineering:
Solid waste incinerator chimney height requirement must reach the requirements of
Table 1.4-8, and see Table 1.4-9 for incinerator technical performance requirements.
Table 1.4-7 Incinerator Atmospheric Pollutant Emission Limit Value
Serial
Number
1
2
3
4
5
6
7
8
9
10
11

Pollutant Name

Unit

GB18485-2001

Particulate matter
HCl
SO2
NOX
CO
Hg and its chemical
compounds
Cd and its chemical
compound
Pb
Other heavy metals
Flue gas blackness
Dioxins

mg/Nm3
mg/Nm3
mg/Nm3
mg/Nm3
mg/Nm3
mg/Nm3

80
75
260
400
150
0.2

Set Value Of The
Engineering
30
50
200
350
80
0.2

mg/Nm3

0.1

0.1

mg/Nm3
mg/Nm3
Ringelmann level
NgTEQ/Nm3

1.6
1
1.0

1.6
6
1
0.1

Table 1.4-8 Incinerator Chimney Height Requirements
Serial Number

Treating Capacity, t/d

1
2
3

100
100～300
300

Chimney Minimum Allowable
Height, m
25
40
60

Table 1.4-9 Incinerator Technology Performance Index
Project

Flue gas exit
temperature (℃)

Flue gas residence
time (S)

Index

≥850
≥1000

≥2
≥1

Incinerator cinder hot
burning decrement rate
(%)
≤5

Incinerator exit
flue gas oxygen
content (%)
6～12

Such odor pollutants plant boundary standard as NH3 and H2S executes Emission
Standards for Odor Pollutants (GB14554-93). See Table 1.4-10 for specific standard
value.

Table 1.4-10 Emission Standards for Odor Pollutants
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Serial
Number
1
2
3

Control Project

Unit

NH3
H2S
Odor concentration

mg/m3
mg/m3
Dimensionless

Two-level
New expansion and rebuilding
1.5
0.06
20

(2) Wastewater
Sanya municipal solid waste sanitary landfill field leachate treatment station plans
to conduct reconstruction, and leachate generated by the project is discharged after
drained into landfill field leachate treatment station for treatment. According to the
original Approval of Hainan Provincial Land, Environment and Resources Hall
Concerning Environmental Impact Statement of Sanya Municipal Solid Waste Sanitary
Landfill Field Project (QTHZJZ [2006] No. 57), sewage emission limit value executes
the one-level standard in Table 1 and Table 4 of Integrated Wastewater Discharge
Standard (GB8978 -1996) and meets the one-level standard in solid waste leachate
emission limit value limit value in Table 1 of Standard for Pollution Control on the
Landfill Site of Municipal Solid Waste (GB 16889-1997). According to the requirement
in Standard for Pollution Control on the Landfill Site of Municipal Solid Waste (GB
16889-2008) (This standard replaces GB 16889-1997) that “existing and new-built solid
waste landfill field shall begin to execute water pollutant emission limit value
concentration limit value provided by Table 2 since Jul. 1, 2008” , sewage emission
limit value standard of landfill field leachate treatment station needs to be updated as
required. By intercomparsion among emission limit value limit values in Table 1.4-11,
and in accordance with national energy-saving and emission-reduced requirements and
strict principal, assessment-proposed ammonia nitrogen emission strength is controlled
as 15mg/L, and others are controlled in accordance with the emission limit value
provided by Table 2 in Standard for Pollution Control on the Landfill Site of Municipal
Solid Waste (GB 16889-2008).
Cooling water applies closed cycle, and production sewage pretreated is reused for
flue gas treatment system and ash-removal system etc. After treatment, sanitary sewage
of staff and laboratory wastewater generated after the construction and operation of the
project reached the water quality standard provided by Reuse of Recycling Water for
Urban-Water Quality Standard for Urban Miscellaneous Water Consumption (GB/T
18920-2002) and is used for washing toilet and car wash etc. See Table 1.4-12 for
specific standard value.
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Table 1.4-11 Standard for Pollution Control on the Landfill Site of Municipal Solid
Wastes
Serial
Number

Control Pollutants

1

Chromaticity (dilution
multiple)

2

3

4

5

6

7

8

9

10

11

12

13

14

Chemical
oxygen
demand
(CODCr)
(mg/L)
Biochemical oxygen
demand
(BOD5)
(mg/L)
Suspension (mg/L)

Original
Landfill Field
Environmental
Impact
Assessment
Approval
Standard

Table 2 Emission
Concentration
Limit Values in
GB16889-2008

--

40

100

100

20

30

70

30

--

40

15

25

--

3

--

10000

0.05

0.001

0.1

0.01

--

0.1

--

0.05

0.5

0.1

1.0

0.1

Total nitrogen (mg/L)

Ammonia
(mg/L
Total
(mg/L)

nitrogen

Phosphorus

Fecal
coli
group
number (per/L)
Total mercury (mg/L)

Total cadmium (mg/L)

Total
(mg/L)
Hexavalent
(mg/L)

Chromium

chrome

Total arsenic (mg/L)

Total Lead (mg/L)

13

Pollutants
Emissions
Monitoring Location

Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet
Conventional
treatment
discharge outlet

sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility
sewage
facility

Table 1.4-12 Reuse of Recycling Water for Urban-Water Quality for Urban Miscellaneous
Water Consumption
Serial
Number

1
2
3
4
5
6
7
8
9
10
11
12
13

Project

PH (dimensionless)
Chromaticity/degree
Sniff
Turbidity / NTU
Total dissolved solids
(mg/L)
BOD5 mg/L
Ammonia nitrogen
(mg/L)
Anionic surface active
agent (mg/L)
Iron (mg/L)
Manganese (mg/L)
Dissolved Oxygen
(mg/L)
Total residual chlorine
(mg/L)
Total colibacillus (per/L)

Washing
Toilet

≤

Road
Urban
Sweeping
Afforestation
And Fire
Fighting
6.0~9.0
30
Without unpleasant sense
10
10
1500
1000

Vehicle
Washing

≤
≤

5
1500

≤
≤

10
10

15
10

20
20

10
10

≤

1.0

1.0

1.0

0.5

≤

0.3
0.1

-

-

0.3
0.1

≤
≥
≤

5
1000

1.0
After contacting for 30min ≥ 1.0, pipe network end ≥
0.2
3

(3) Noise
Project plant boundary noise executes Class 2 standard in Ambient Noise Emission
Standard for Industrial Enterprises” (GB12348-2008), and see Table 1.4-13 for specific
standard value. Construction noises execute Noise Limits for Construction Site
(GB12523-90), and see Table 1.4-14 for specific standard value.
Table 1.4-13 Ambient Noise Emission Standard for Industrial Enterprises
Category
2

Daytime dB
60

Night-time dB
50

Table 1.4-14 Noise Limits for Construction Site
Construction
Phase
Cubic meter
of earth and
stone
Piling
Structure
Decoration

Major Noise Sources
Bulldozer, excavator and loader etc.

Noise Limit Value dB
Daytime
Night-time
75
55

Various piling machine etc.

85

Concrete mixing machine, vibrator
and electric saw etc
Crane and elevator etc.

70

Prohibit
construction
55

65

55
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(4) Solid Waste
Main solid waste generated by the project's construction and operation is clinker
etc, among which, incinerator cinder belongs to general solid waste and executes
corresponding requirements of Class

solid waste in Standard for Pollution Control

on the Storage and Disposal Site for General Industrial Solid Wastes (GB18599-2001);
burning fly ash generated belongs to dangerous solid waste and executes Standard for
Pollution Control on Hazardous Waste Storage (GB18597-2001).

1.5 Assessment grade and scope
1.5.1 Assessment grade
According to analysis of major pollutant emission situation in engineering analysis,
main atmospheric pollutants of the project are tail gas discharged by incineration, whose
major pollutants are SO2, NOx, HCl, CO, TSP and dioxin. In accordance with pertinent
regulation of Technical Guidelines for Environmental Impact Assessment —
Atmospheric Environment (HJ2.2-2008), combined with preliminary engineering
analysis results of the project, select normal discharged major pollutants and emission
parameters, and apply recommended mode — Screen3 to calculate maximum impact
degree and farthest influence scope of various pollutants. And then calculate maximum
ground level concentration standard-accounting rate Pi (i is Pollutant i) of the project in
accordance with the following formula:
Pi

Ci/C0i×100%

Among which: Pi - maximum ground level concentration standard-accounting rate
of Pollutant i, %;
Ci - Pollutant i's maximum ground level concentration calculated by
estimation model, mg/m3;
C0i - Pollutant i's ambient air quality standard mg/m3. As with pollutants
without hour concentration limit value in GB3095, it can takes the three times of daily
average concentration limit value; as with pollutants not contained in the standard, it
can refer to once concentration limit value of maximum allowable concentration of
harmful substance in air of dwelling district in TJ36.
Table 1.5-1 Calculated Results of Main Atmospheric Pollutants of the Project
Pollutant
Calculation
Result
Pollutant
Calculation
Result

SO2
Pmax(%)
0.77
Dioxin
Pmax(%)
1.42

SO2
D10(m)
0-10
Dioxin
D10(m)
0-10

NOx
Pmax(%)
10.89
CO
Pmax(%)
0.05
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NOx
D10(m)
900-1000
CO
D10(m)
0-10

HCl
Pmax(%)
3.56
TSP
Pmax(%)
0.23

HCl
D10(m)
0-10
TSP
D10(m)
0-10

According to the above formula, calculate maximum ground level concentration
standard-accounting rate Pmax of such major pollutants in waste gas discharged after the
construction and operation of the project as SO2, NOx, HCl, CO, TSP and dioxin, and
see Table 1.5-1 for corresponding maximum distance D10 result when ground level
concentration reaches standard limit value 10%. It can be seen from the table that Pmax
of NOx is 10.89%; D10 is 1,000m, maximum standard-accounting rate Pmax within 10% ~
80%, belonging to two-grade assessment scope, so ambient air assessment work grade
is two-grade.
(2) Surface water environment
Solid waste leachate generated after the project is put into operation is discharged
after treatment after being sent to Sanya Municipal solid waste sanitary landfill field
leachate treatment station. Because sewage discharge impact analysis has been
conducted in Environmental Impact Statement of Sanya Municipal Solid Waste Sanitary
Landfill Field, and it has acquired the approval of provincial hall (as Appendix 2); and
according to water volume forecast, after solid waste incineration plant is constructed,
the volume of water into landfill field leathate treatment station will be reduced, and
pollutant emission strength will not be less than original standard, therefore according to
Technical Guidelines for Environmental Impact Assessment (HJ/T2.3-93), surface water
environmental assessment of the project will not make repeated analysis of its sewage
discharge impact, and only make analysis of the feasibility of water pollution discharge
minimizing.
(3) Acoustical environment
Proposed area for the project is located in Class 2 standard area provided by
GB3096-2008, boundary without acoustic sensitive target within 200m; according to the
basis of HJ 2.4-2009's making noise environmental impact assessment work grade
division, acoustic environment impact assessment of the project is defined as two-grade,
however, due to no village settlement in assessment scope and less population affected
before and after project construction, assessment is simply analyzed as two-grade.
(4) Ecological environment
New land occupied by the project is 80 mou, which area is far less than 2km 2,
located in general area, main surface vegetation is surface Chinese silvergrass or village
vegetation, simple tree species, less coverage rate; in accordance with the requirements
of Technical Guidelines for Environmental Impact Assessment HJ19-2011, ecological
impact assessment of the project is simply analyzed as three-level.
(5) Environmental risk
The project is solid waste incineration, according to the determination basis of risk
assessment grade, it does not belong to poisonous and flammable or explosive
substances, so its risk assessment grade is simply two-grade.
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1.5.2 Assessment scope
(1) Atmospheric environment
Atmospheric environment assessment grade of the project is two-grade, based on
the corresponding requirements in Technical Guidelines for Environmental Impact
Assessment - Atmospheric Environment (HJ2.2-2008), atmospheric environment
assessment of the project takes exhaust funnel as the core and square area with side
length of 5km as assessment scope.
(2) Acoustic environment
According to HJ 2.4-2009, acoustic environmental impact assessment scope is the
inner area within 200m outwards the plant boundary.
(3) Ecological environment
According to HJ19-2011, the project area is mainly artificial vegetation; roads on
the east and north, river ditch not far from the southwest, separated with the surrounding
area, ecological environment impact assessment scope is within the red line scope of
land area for the project.
(4) Environmental risk
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Project Risk Assessment Grade is simply two-grade, with assessment scope of
9km .
2

1.6 Pollution control and environmental protection goals
1.6.1 Pollution control goals
In accordance with the principle of overall control and the philosophy of recycling
economy, strictly control the generation and emission of various pollutants and reduce
the impact of engineering construction on the proposed plant and surrounding
environment, so as to achieve the purpose of protecting the environment.
(1) During construction period, mainly control and reduce vegetation destruction
and soil & water loss, and control construction wastewater, dust and noise.
(2) During production period, mainly control the emission of atmospheric
pollutants, wastewater, waste, waste residue and noise, and control to achieve none or
less abnormally emissions. Control content and goal are listed in Table 1.6-1.
Table 1.6-1 Pollutant Control Content and Control Goal
Control
Object
Atmosphere
Pollutant

Wastewater

Control Content

Control Goal

Emission strength and emission
amount of SO2, smoke & dust, NOX,
HCl, dioxins, odors, NH3, H2S and
heavy metal
Control the generation of risk
accidents and accident emission
amount
Emission
concentration
and
emission amount of COD, BOD5
and NH3-N

Pollutant emission reaching the standard,
environmental pollutant concentration
reaches
corresponding
standard
requirements

Solid
Waste

Collection, storage and treatment of
Fly ash and cinder

Noise

Sound source and propagation of
boiler, generator set, various
blowers, compressor, water pump
and cooling tower

Production wastewater reuse, solid waste
leachate discharged into Sanya Municipal
solid waste sanitary landfill field for
treatment, and then is discharged after
reaching the standard
Solid waste is orderly stored into
classifications, not generating such
secondary pollutants as leaching water and
dust, and solid waste can be recovered for
utilization, while hazardous solid waste is
processed in accordance with the relevant
provisions
Make plant boundary noise reach Class 2
standard requirements in Ambient Noise
Emission
Standard
For
Industrial
Enterprises
Plant
Boundary
(GB12348-2008);
make
surrounding
settlements noise meet Class 1 standard
requirements in Environmental Quality
Standard for Noise (GB3096-2008)

1.6.2 Environmental protection goals
Based on its exploration results of the environmental impact assessment unit,
determine environmental protection goals of the project as shown in Table 1.6-2 and
Figure 1.6-1.
Table 1.6-2 Summary of Project Environmental Protection Goals
Resident Population
Or Household
Number
200 persons, 60
households

Serial
Number

Environmental Protection
Goals

Relative
Position

Distance

1

South Island Farm Vanguard

E

460m

SE

530m

6 person

NW

680m

22 persons

NW

1200m

30 persons

N

2240m

2
3
4
5

Small third-level power plant
on the south of the project
Solid waste landfill field
dormitory
Xiaoshui power plant
dormitory
South Island Farm outpost
team

6

Zhaye

SE

1540m

7

Daying (favour)

SE

1620m

8

Mumian

SE

1450m

9

Baomi

SE

1920m

10

Dayun

SE

2260m

11

Mao village

SE

2500m

145 persons, 49
households
289 persons, 46
households
208 persons, 31
households
266 persons, 48
households
275 persons, 45
households
417 persons, 72
households
293 persons, 66
households

Remark

2 Project Overview and Analysis
2.1 Basic situation of proposed projects
2.1.1 Construction project geographical location
The proposed project is located in the north of Sanya City, near Sanya municipal
solid waste sanitary landfill field, and project geographical location coordinate is north
latitude 18°21 32.2 , east longitude 109°25 25.6 ; the location shown in Figure 1.6-1,
and see Planform 2.1-1 for surrounding situation.

2.1.2 Name and nature
Project Name: Sanya Municipal Solid Waste Incineration Plant
Project Nature: New-built
Construction Unit: Sanya Municipal Administration for Parks Environmental
Sanitation
Construction scale: the project totally covers an area of 53,333m2, with recently
burned solid waste of 700t/d and configuration of 2 × 9MW generator set, whose annual
power generation is approximately 0.96 × 108kW · h / a. Personal electricity occupies
about 21% of generating power capacity. Long-term treatment scale is 1050t/d burned
solid waste, and this assessment only makes assessment on recent construction content
with a scale of 700t/d.

2.1.3 Engineering composition
See Table 2.1-1for the engineering composition
Table 2.1-1 Engineering Basic Composition
Main Body
Engineering

Auxiliary
Engineering

Project

Stand-alone Scale And Number

Boiler
Generating
set
Solid waste
transportation
Solid waste
storage pool
Ash silo

2 × 350t/d mechanical grate furnace
2 × 9MW surplus heat generating set

Cinder silo

Lime silo

Overall
Scale
700t/d
18MW

Equipped with 8t and 3t transport vehicle
71.4m × 20.4m × 13m, storing 7574t solid waste
Set an ash storehouse with diameter of Φ6m, height of 15m and
effective volume of 400m3, able to store the amount of fly ash
more than 7 days.
Cinder output of each incinerator is 2506kg/h; the cinder pit
is 42m x 6m × 3m; effective storage volume is 756m3; it can
store 3d cinder volume for long-term.
Two lime silos are used to store lime, and storage capacity

Public
Engineering

Booster
station

Water supply
system
Environmental protection
facilities

can meet the maximum consumption of all incineration lines
for 4~7 days.
The plant is equipped with 4 factory work transformers with
2000kVA, after step down of 4 work transformers with
10kV power supply, separately supply 2 incineration lines
and overall plant public load, and ensure load is basically
under uniform distribution.
Plant area production water supply is from Lingzha
reservoir, with water consumption of about 1914 t/d, and
domestic water applies underground well water of 23.4t/d.
Flue gas purification system; clinker temporary storage
facilities; fly ash stabilization system; online monitoring
system.

Table 2.1-2 New and Old Engineering Supporting Relations
Serial
Number
1

Project

2

Roads

3

Electric
power
Water
Sewage
treatment

4
5

6
7

8

Land

Original Solid waste
Landfill Plant
An area occupied of
about 210 mou

Proposed Solid waste
Incineration Plant
An area new-occupied of
about 80 mou
Rely on the existing
traffic roads
New-built by oneself
New-built by oneself
Rely on proposed
landfill field sewage
treatment facilities,
payment processing

Proposed landfill
field sewage
treatment facilities

Living area
Normal
water
treatment
facility
Cinder and
fly ash

New-built by oneself
New-built by oneself

After the treatment
reaches the standard,
entrust landfill field for
landfill treatment

Remark
New-added land

Reconstruction and
running management
of sewage treatment is
in the charge of landfill
plant
Treatment reaching the
standard, normal water
reuse
After solidify, fly ash
alone applies landfill
treatment, in the charge
of landfill field

2.1.4 Engineering investment
The project's rough estimated total investment of RMB 571.58 million is raised and
solved through Sanya municipal multi-channel, with construction period of 24 months.

2.1.5 General plane layout and land occupation situation of the project
2.1.5.1 Workshop composition and functional subarea
According to the production process, transport organization and terrain
characteristics, the plant is roughly divided into four subareas:
Major production area, made up of main building, chimney and loading ramp;
Hydraulic area, made up of integrated water pump house, cooling tower, industrial
pool and fire-fighting pool;
Auxiliary production area, made up of oil pump house, weigh-bridge house and
booster station.
Precinct, mainly made up of integrated office building and gatehouse etc.
2.1.5.2 Plane layout
Main building, as the main body of incineration plant, becomes key point and core
of master plan design due to its prominent status and bigger mass. Main building is laid
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in the west of the plant; other auxiliary production facilities are laid in the east if the
plant; sewage treatment facilities are basically laid in the northwest of the plant;
weigh-bridge house is located in the logistics gateway of the plant.
Office building is laid in the southeast of the plant, on the windward side of
predominant wind direction. See Table 2.1-2 for general arrangement of the project.
The plane layout of new buildings is executed according to the existing Code of
Design on Building Fire Protection and Prevention GB50016-2006. Fireproof layout is
the conducted in the key fireproof area (main building area, oil pump house and
integrated production building), equipped with ring fire fighting driveway or channel to
facilitate the passing or docking of fire fighting vehicles, able to control the fire area in
the event of a fire. In the plant, endless ring fire fighting road network is equipped
around other main production area and main production workshop, with all buildings
equipped with roads for connection.
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2.1.5.3 Vertical layout and grading drainage
According to topographical conditions, the plant area applies ladder vertical layout
form and continuous grading way. Site grading elevation is preliminarily determined
70.25m~52.12m. Site leveling excavation work amount is 78,440m3, and filling work
amount is 72,156m3.
2.1.5.4 Road design
The plant is equipped with two gateways, separately as pedestrian flow channel
and logistics channel, to realize the separated flow of human and objects.
Railing bounding wall is equipped around the plant; gateway electric sliding door
is equipped at the gateway of the plant.
To the need of production, administrative transportation and fire fighting, road is
equipped around the whole plant. Road form is urban-type road, two-lane pavement
with width of 7.0m, single-lane pavement with width of 4.0m. Pavement structure is 22
cm thick cement concrete facing, 20 cm thick gradation macadam base and 15 cm thick
gravel cushion.
According to the need of solid waste receiving process, equip solid waste truck
loading ramp and main building unloading platform for connection, loading ramp with
width of 8m, longitudinal slope of 6%.
2.1.5.5 Whole plant transportation
In-plant transportation is material transportation among storage yard, warehouse
and various workshops, generally applying such transportation equipment as loader,
fork-lift truck and battery car.
Main material out-plant transportation applies highway motor vehicle
transportation. Solid waste transportation can only be transported by back-installed
compression type solid waste truck, while other transportations rely on social transport
capability. The project is not separately equipped with transportation instruments, only
considering how many merchandises transportation vehicles and living vehicles to
equip. Out-plant transportation can give full play to the existing social transport
capability and reduce investment for the relative adequateness of social transport
capability facilities.

2.1.6 Main technical and economic indicators
See Table 2.1-3 for main technical and economic indicators.
Table 2.1-3 Main technical indicators
Serial
number
1

Project

Unit

Area of land used by

m2
16

Current
period
53333

Remark
Include secondary

Serial
number
2
3
4
5
6
7

8
9
10
11
12
13
14
15
16
17
17.1
17.2
17.3
17.4
17.5
17.6
18
18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8

Project
construction
Area of land used within
bounding wall
Area of land used by buildings
and structures
Building coefficient
Roads and site paving area
Total building area
Volume rate
Stable running annual power
generation
Among which: annual grid
electricity quantity
Rate of electricity use by
factory
Industrial water consumption
Leachate volume generated
(max)
Cinder output
Carbamide
Fly ash volume after
stabilizing
Slaked lime consumption
(85% purity)
Cement consumption
Chelating agent consumption
Active carbon consumption
Investment Estimate
Total engineering investment
Engineering cost
Other expenses
Engineering reserve funds
Construction period loan
interest
Paving bottom liquid fund
Economic Analysis
Solid waste subsidies
Grid electricity price
Annual average total cost
Annual average operation cost
Unit investment cost
Annual average unit treatment
total cost
Operation period annual
average unit operation cost
Finance internal rate of return
Investment recovery period
(include construction period)
Finance internal rate of return
Investment recovery period
(include construction period)
Own funds internal rate of
return

Unit

Current
period

m2

52169

m2

20842

%
m2
m2
—
×108kWh/a

39.95
12358
37143
0.793
0.96

×108kWh/a

0.76

%
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m3/d
m3/d

1922.05
143

10000 t / a
t/a
10000 t / a

4.36
192
1.08

t/a

3548

t/a
t/a
t/a

1552
228
106.2

RMB 10000
RMB 10000
RMB 10000
RMB 10000
RMB 10000

40034.5
30539.3
4745.2
2822.8
1776.6

RMB 10000

150.6

RMB/t
RMB/kWh
RMB 10000
RMB 10000
RMB 10000/
(t/day)
RMB/t

124
0.6193
5065.8
3013.2
57.2

RMB/t

117.9

%
Years

8.28
11.5

%
Years

9.53
10.82

%

8.57

17

Remark
phase land used
Include main building
secondary phase area

198.3

After income tax
After income tax

Serial
number

Project

Unit

Rate of return on investment

%

Current
period
4.86

Remark

2.1.7 Production engineering major raw materials
2.1.7.1 Solid waste
(1) Output forecast
According to the overall plan of Sanya City, recent solid waste output forecast of
Sanya City is as the following Table 2.1-4.
Table 2.1-4 Active Population Solid waste Output Forecast in Sanya City

Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Urban
population
(1000
persons)
35.00
37.28
39.70
42.28
45.03
47.95
51.07
54.39
57.92
61.69
65.50

Floating
population
(1000
persons)
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00

Active
Population
(1000
persons)
65.00
68.28
71.70
75.28
79.03
82.95
87.07
91.39
95.92
100.69
105.50

Solid
waste
collection
rate
80%
84%
88%
92%
96%
100%
100%
100%
100%
100%
100%

Per capita
solid waste
production
(kg / d)
1.00
1.00
1.00
1.00
1.00
0.95
0.95
0.95
0.95
0.95
0.95

Urban
solid waste
output
(t/d)
520
574
631
693
759
788
827
868
911
957
1002

It can be seen from Table 2.1-4 that by 2020, conducting statistics in accordance
with urban population of 0.655 million persons and floating population of 0.4 million
persons, Sanya municipal urban solid waste collection amount will be more than
1,000t/d; furthermore, considering the collection and cleaning transportation of
countryside town solid waste, the actual solid waste into treatment plant is expected to
be more than 1,100t/d.
(2) The characteristic of Solid waste n
Table 2.1-5 The composition of Sanya Municipal Solid waste

Ingredient
Skyline
solid
waste
East river
solid
waste
West
river solid

Sandy
soil
%

Glass
%

Paper
%

Plastic
%

Cloth
%

Vegetation
%

9.33

11.00

25.33

10.33

2.67

8.00

33.33

41.97

4809.9

10.53

8.77

10.53

12.63

5.26

4.91

47.37%

50.24

5437.2

10.08

5.54

9.58

14.62

5.75

9.07

45.36%

48.28

4749.4
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Kitchen Total
Low order
waste moisture heat value
(kJ/kg)
%
%

waste

(3) Heat value determination
According to sampling analysis of solid waste in three areas in Sanya City made by
Chinese Academy of Sciences - Guangzhou Institute of Energy in Nov., 2010, as Table
2.1-5: solid waste average low order heat value is about 5,000kJ/kg; moisture content is
approximately 45%; ash content is about 20%. Seeing from solid waste constitute,
among which, mainly kitchen waste. Seeing from solid waste development trend of
Sanya City and even the whole country, solid waste combustible constituent and heat
value increase gradually year by year; however, at the same time, water content in solid
waste will also decrease somewhat, but change rate will be very prominent.
When the solid waste incineration plant is built, native solid waste heat value is
about 5,300kJ/kg. Considering the implementation of solid waste separate collection
work is a step-by-step process, during a relatively long time, it is still mainly
incineration of unclassified solid waste. This part of solid waste heat value is lower, and
according to practical experience, if native solid waste can be stored in solid waste pool
for about five days and solid waste leachate is drained out about 10%, then heat value of
solid waste into furnace can increase by 1,045 kJ/kg (250 kcal/kg).
Thus, according to current solid waste characteristics of Sanya City and other areas,
combined with the situation of solid waste heat value of solid waste incineration plant
operated by Hainan Province, it is speculated that heat value of solid waste into the
furnace of the project is 5,000 ~ 6,000kJ/kg. In addition, considering solid waste change
situation after 6 to 8 years, solid waste low order heat value of the engineering design
operating condition is initially defined as 7,000kJ/kg (1,670kcal/kg), with heat value
change scope of 4,187kJ/kg (1,000kcal/kg) ~ 8,373kJ/kg (2,000kcal/kg).
(4) Project scale determination
It is predicted that by 2020 and beyond, solid waste output of Sanya City will be
about 1,000t/d. Solid waste moisture mainly comes from kitchen waste, with moisture
content of more than 60%, leading to solid waste leachate drained out from solid waste
pool of incineration plant up to about 20%, so amount of the solid waste into plant can
be more than amount of the solid waste into furnace. According to comprehensive
statistics of domestic incineration plant, at present, amount of the solid waste into plant
is about 1.15 times of amount of solid waste into furnace. At full realization of solid
waste separate collection, calculated as 50% kitchen waste separated, somewhat
decrease of moisture content of solid waste drained out, it is predicted that amount of
the solid waste into plant is about 1.1 times of amount of the solid waste into furnace.
According to domestic operating experience, only solid waste incineration
treatment engineering shall have certain scale can it realize energy recovery and reduce
running cost. Seeing from long-term, solid waste disposal will apply the means of
combination of incineration and comprehensive recycling; solid waste output of Sanya
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City will have bigger changes with seasons, to ensure full-amount incineration of native
solid waste, as well as considering the factors of equipment overhaul, therefore final
scale of the engineering construction is 1,050t/d, and first-phase construction scale is
700t/d.
In addition, Sanya City simultaneously intends to newly construct dining kitchen
waste resources-converted center, with daily treatment scale of 100t/d, which will have
some influence on solid waste volume and composition into solid waste incineration
plant. However, according to development planning of Sanya Municipal Administration
for Parks Environmental Sanitation, due to such social conditions limit, kitchen waste
collected by first-phase project of dining kitchen waste resources-converted center is
mainly from large hotels. According to the forecast of feasibility study, in 2014, solid
waste output of Sanya City will be 759t/d, furthermore, with the construction and
further improvement of countryside town solid waste collection equipment of Sanya
City, collection amount of solid waste will breakthrough 800t/d, therefore first-phase
construction scale of incineration project is 700t/d, meeting the need of development of
Sanya City. While the separation of kitchen waste will be more favorable to improve
heat value of solid waste, favorable to the incineration of solid waste, favorable to the
formation of comprehensive treatment base for solid waste centralized-treatment and
resource-converted utilization.

2.1.7.2 Material balance
In the utilization process of whole plant, see Figure 2.1-3 for material flow
direction balance of single incinerator, and see Table 2.1-6 for material balance.
Table 2.1-6. Material Balance Sheet (by unit set)
Category
Serial
number
1
2
3
4
5
6
7
8

Input party
Quality (t /
Materials
h)
Secondary air
15.00
fan inlet air
Fire grate
4.57
sealing wind
Solid waste
14.58
Lime
0.22
Water
1.23
Injection air
0.03
Active carbon
0.01
Primary air fan
45.66
inlet air
Total
81.30
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Serial
number

Output party
Quality (t /
Materials
h)

1

Flue gas

78.28

2

Fly ash

0.48

3

Clinker

2.54

Total

81.30

2.1.8 Production system engineering staff number and working system
In accordance with relevant provisions concerning standards of labor fixed
numbers of employees and fixed quotas of work for related enterprises, the incineration
plant will operate continuously, continuous production jobs with four-shift equipment,
three-shift operation. Staff fixed member is 80 persons, including production personnel
of 50 people, managers of 17 and maintenance personnel of 13 people. Service and
logistical personnel of the incineration plant will be recruited from outside, no
specialized fixed member.
Annual working hours: 8,000h.

2.1.9 Engineering construction period
According to project engineering content, to ensure the early construction and
operation of the project as possible and early effectiveness, in the premise of the funds
in place on time, the proposed construction period of the project is 2 years.

2.2 Production system technology and technical conditions of
proposed projects
2.2.1 Solid waste receival and storage
(1) Solid waste into-plant transportation
Solid waste treated by the project is sent to solid waste storehouse of solid waste
incineration plant by 8t and 3t solid waste trucks.
(2) Weigh
In accordance with transportation frequency of cinder and other materials
generated by project long-term treatment solid waste, motor truck scale applies 2 sets of
fully automatic electronic motor truck scale with maximum weighing of 50t and
accuracy of 20kg. According to daily traffic flow into plant, 1 set of into-plant motor
truck scale, 1 set of out-plant motor truck scale, in avoid of congestion caused by
into-plant peak of solid waste trucks.
(3) Solid waste unloading platform
Solid waste unloading hall is used for put-in, astern and put-off of solid waste
vehicles as well as the temporary first-aid repair of vehicles. Unloading hall is 7m
higher than the floor outside main building, connected with weigh-bridge station
through trestle; equipped with abroad-lane and off-lane. Tipping area is designed with
prominent control mark to command vehicles to conduct solid waste tipping work.
Apply such measures as spraying water fog for dustfall and water washing ground in
solid waste unloading platform unloading hall is set with fully-closed structure; window
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and door is set with air seal to prevent odor leakage; channel is set for connection with
other areas in the plant.
Due to the solid waste transfer vehicle of the project, solid waste trucks with length
of 6~8 m, to ensure the turning and smooth traffic of solid waste trucks, unloading
platform width is design for 24m, with unloading hall elevation designed for 7m, length
designed for 86m. Solid waste truck in & out channels are separately set on both sides
of unloading hall so to avoid the crossing of transport vehicles on solid waste unloading
platform.
(4) Solid waste unloading mouth setting
The engineering is totally set 12 unloading door, able to realize zoning task. Traffic
lights with operation signal are installed in front of unloading door to indicate the
unloading of solid waste truck. Unloading door has electric and manual functions. To
make solid waste truck driver able to accurately aim the vehicle at solid waste door, and
unload solid waste into dust hole without vehicle turned into dust hole, there's white
zebra crossing signs in front of every door and bumper with height of 300mm near the
door. Separated island is set between solid waste unloading doors to avoid the colliding
of solid waste trucks and provide task space for staff. The size of solid waste unloading
door is 3.5m×6.1m (width × height).
(5) Solid waste storage pit
Set dust hole solid waste volume averages 0.4t/m3, and take it as calculation basis
of dust hole volume. Dust hole storage pool is a closed and slightly negative pressure
concrete pit, with volume designed for 18,935m3 (length 71.4m × width 20.4m × height
13m underground 6m). In accordance with into-pit solid waste storage volume of
0.4t/m3, when it reaches the height of unloading platform, it can store about 7,574t solid
waste. Calculated by final scale daily treatment of 1,050t/d, it can ensure solid waste
incineration volume of about 7 days; if piled along solid waste storage pool wall, it can
store the amount of solid waste more than 10 days, ensuring native solid waste Piled up,
appropriately fermented and leachate drained out as much as possible in solid waste pit.
Measures for anti-seepage and anticorrosion applied in pits are:
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Major technical measures for anti-seepage
1) Solid waste pool wall is set with back pouring belt, but without expansion joint,
with fracture width strictly limited to less than 0.2mm;
2) Concrete designed of anti-seepage grade applies S10, realizing self-waterproof
of reinforced concrete structure.
3) Mix a certain amount of cement expansive material into the concrete, and dope
necessary steel fibers or synthetic fibers;
4) Paint cement-based penetration crystal waterproof coating on the inside of pool
wall and on the pool bottom floor;
5) Set a high polymer modified asphalt waterproof coiled material on the outside of
pool wall and on the pool bottom floor.
Major technique measures for anticorrosion
1) Select low water melted in hot cement, controlling water-cement ratio, cement
amount of per unit volume concrete, chloride ion content and alkali content, applying
appropriate concrete strength grade. Such as selecting such cements with strong salt
tolerance and corrosion resistance as fly-ash portland cement and volcanic-ash portland
cement.
2) Paint a layer of polyacrylate emulsion cement mortar and epoxy emulsion
cement mortar or interpenetrating network anti-corrosion coating in the inside of pool
wall, with coating thickness not less than 200um.
Solid waste storage pit upper is set with inlet scoop of primary air fan and
secondary air fan of incinerator. Air fan extract air from solid waste storage pit to be
used for combustion-supporting air of incinerator. It can maintain negative pressure in
solid waste storage pit to prevent odor spillover from the pit. At the same time, solid
waste storage pit upper is set with accidents fan, whose exit directly to the chimney
through bypass; under the situation of whole plant stopping for furnace overhaul or
sudden accidents, drain the gas in dust hole in the atmosphere through the chimney with
height of 80m to avoid free spillover of odors.
(6) Solid waste leachate collection and transportation
Overhaul channel is set on the outside of dust hole and overhaul channel is set with
ventilation system; on one side, blow fresh air from physical world by blower, while
one the other side, elicit internal air drained into dust hole to ensure the safety of
overhaul staff. The design of separation fence door fully takes the situation of easy
locking, design with up and down rows of separation fence doors; even under the
situation of partial separation fence doors are blocked, other separation fence doors still
can smoothly drain leachate out. 2% slopes is designed at the direction of width on the
bottom of dust hole, making sewage able to flow automatically into two leachate
collection pools nearby dust hole. Leachate collection pool upper is designed with
leachate transmission pump to transport leachate to regulating reservoir at leachate
treatment station. At the same time, during design, the engineering is reserved for the
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location of solid waste leachate back spray device. To provide convenience for back
spraying partial solid waste leachate into incinerator after the increase of heat value of
solid waste in the future.
(7) Solid waste crane
Solid waste crane is located in the upper of solid waste pit, mainly responsible for
solid waste's feeding, conveying, mixing, fetching and weighing work. According to the
setting of total scale of the project treatment, the plant has proposed to be set with two
orange-petal type hydraulic pressure grab crane with unit set lifting power of 12.5t and
grab volume of 8m3, totally 3 grabs with two used and one for stand-by application. The
selected solid waste crane should have a higher level of automation, holding an
international leading level. There is running performance at home and abroad, with low
failure rate and good effect.
See Figure 2.2-1 for Solid waste receival and storage flow schematic diagram.

Figure 2.2-1 Solid waste Storage Pit Schematic Diagram (profile)

2.2.2 Solid waste incineration system
(1) Feeding system
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Solid waste enters into incineration grate through feeding skip, trough and
dispenser feeder, and solid waste feeders include solid waste material hopper, trough
and dispenser feeder, as shown in Figure 2.2-2.
Solid waste feeding skip is used for temporary storage of solid waste input by solid
waste crane, and then continuously sent into incinerator for treatment, feeding skip is
with hopper shape, capable of storing approximately one-hour incinerated solid waste,
composed of replaceable thickened wear plates; to observe material level of solid waste
in feeding skip and trough, feeding skip is installed with camera and solid waste
material level sensing device, and connected with computer screen in crane control
room. The connection of feeding skip and trough applies flexible expansion joint with
better tightness; trough can be moved out without damage to hopper; breaking device is
set in hopper for solid waste bypass.
Feed spout is designed to be vertical to material feeding furnace grate so as to able
to prevent solid waste from locking, able to effectively prevent flame from back fleeing
and physical air from leakage into, also able to store certain amount of solid waste;
chute is set cover plate on the upper, closing cover plate when stopping to make the
exclusion between incinerator and solid waste storage pit. Feed spout is composed of
twolayer water-cooling jacket, when cooling water temperature difference of between
entrance and exit is high, it can keep exit temperature by cold water supplement through
cold water valve.
Material feeding furnace grate is located in the bottom of feed spout, ensuring solid
waste even controllable to enter into incineration grate. Material feeding furnace grate
push solid waste with hydraulic pressure rod and make solid waste enter into fire box
through feeding platform. Fire grate can be adjusted through control system, movement
speed and time interval can be measured and set through control system.
(2) Incinerator
Incinerator is the extremely important core equipment for solid waste incineration
plant, which decides the technological line and construction cost of the whole
incineration plant. For long-term, stable and reliable running, considering from long
term, the engineering should applies fire grate furnace incineration mode with mature
and reliable technology.
Fire grate
Incinerator is the extremely important core equipment for solid waste incineration
plant, which decides the technological line and construction cost of the whole
incineration plant. For long-term, stable and reliable running, considering from long
term, the engineering should applies fire grate furnace incineration mode with mature
and reliable technology.
Grate surface is formed by the connection of multi-furnace-tile with up and down
overlap of fire grate sheets, one row fixed, another row moving; make fire grate sheets
alternatively move through adjusting drive mechanism so as to make solid waste
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acquire fully stirring and rolling and realize the purpose of complete combustion; solid
waste moves forwards through self-gravity and driving force of fire grate until drained
into cinder hopper.
Fire grate is divided into drying section, combustion section and burned section,
total three parts, below fire grate, combustion air enters into fire box through the gap
between grate grates, playing a role of combustion-supporting and cleaning fire grate.
According to design parameters of solid waste low order heat value and technical
characteristics of incinerator, the scheme determines relevant performance parameters
of incinerator of the project as shown in Table 2.2-1.
Table 2.2-1 Incinerator Performance Parameters
Performance parameter name
Incinerator unit set treating capacity
Incinerator overload running maximum treating capacity
Low order heat value requirements ensuring solid waste
stable combustion under the condition without
combustion-supporting
Incinerator annual normal working hours
Whole plant treating capability
Residence time of solid waste in incinerator
Residence time of flue gas in combustion chamber
Combustion chamber flue gas temperature
Incinerator allowable load scope
Incinerator economic load scope
Cinder organic content
Incinerator cinder hot burning decrement rate

Unit
t/h
t/h
J/kg

Data
14.58
16.04
4,600

h
10000t
h
s
℃
%
%
%
%

≥8,000
25.55
～1.5
≥2
≥850
60～110
90-100
≤0.1
≤3

Slag out equipment
Burned clinker in incinerator is pushed outside the furnace by slag out equipment
(see Figure 2.2-3), whose features are as follows:
A. Due the use of water seal structure with intact airtightness, it can keep negative
pressure of fire box.
B. It can effectively remove the residual sewage so as to make clinker water
content only 15 to 25%. Therefore, clinker in ash pits almost has no moisture leaked.
C. All sliding surface of slag out equipment push rod apply wear-resistant steel, so
it has long service life.
D. Water temperature in slag out equipment will be maintained at below 60 ℃.
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Figure 2.2-3 Slag-out Equipment Diagram
(3) Choice of furnace type
At present, solid waste incinerator furnace types, with more mature technology,
used more widely at home and abroad, mainly have four categories as mechanical grate
furnace, fluidized bed incinerator, pyrolysis incinerator, rotary kiln incinerator etc.
Mechanical grate furnace
Mechanical grate furnace applies layer combustion technology, having such
advantages as not high requirement for pretreatment of solid waste, extensive applicable
scope towards heat value of solid waste and simple and convenient running and
maintenance. It is the most commonly used urban solid waste incinerator in the world
with biggest treating capacity at present. Widely used in such advanced countries as
Europe countries and American, its unit set maximum scale can be up to 900t/d, with
mature and reliable technology. Three sections usually passed by solid waste on fire
grate: preheating drying section, combustion section and burned section. If solid waste
catches fire on fire grate, its quantity of heat comes from upper radiation and convection
of flue gas as well as the inner of solid waste layer. Solid waste catching fire on fire
grate, make solid waste layer intensively turning and stirring through special role of fire
grate to cause the combustion of solid waste bottom. Continuous turning and stirring
can also make solid waste layer loose and permeability strengthened, in favor of
combustion and burning out of solid waste.
Fluidized bed incinerator
Fluid bed technology had been developed 70 years ago, afterwards, used for
industry sludge incineration during 1960s, used for solid waste incineration during
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1970s, getting certain popularity in Japan during 1980s with market share of up to 10%
above; however, during late 1990s, due to flue gas emission standard improvement and
its own shortness, its application in solid waste incineration is limited. In domestic,
during recent years, fluidized bed incinerator has got certain degree of application;
however, the furnace type is mostly used for solid waste treatment project with scale of
daily treatment solid waste of 500t below, and has some controversy, waiting to be
further improved.
Incineration mechanism of fluidized bed incinerator is similar to that of
coal-burning fluid bed, applying large heat capacity of bed material to guarantee
fire-catching and burning out of solid waste; bed material generally heated to be about
600 ℃, then put into solid waste and keep bed layer temperature at 850℃. Fluidized
bed incinerator can conduct incineration treatment on any solid waste, with fully
complete combustion. But it has breaking pretreatment requirements for solid waste,
prone to generate failure. In addition, most domestic fluid beds need to add coal for
incineration.
Pyrolysis incinerator
Pyrolysis incinerator means organic decomposition in hypoxic or non-oxidizing
atmosphere at a certain temperature (500℃~600℃), organics will generate thermal
cracking process, making it into pyrolysis gas (combustible gas mixture); then bring
pyrolysis gas into combustion chamber for combustion so as to decompose organic
pollutants, surplus heat used for power generation and heat supply. Pyrolysis technology
with a wide range of application can be used to treat a variety of solid waste. However,
due to the impact of solid waste characteristics, the characteristics (heat value and
composition etc.) of subsequent pyrolysis gas is not stable, so combustion control is
difficult, clinker difficult to burn out, and environmental protection difficult to reach the
standard. This technology gets a small amount of application in part of small cities in
Canada and America.
In addition, in Europe and Japan, pyrolysis furnace mostly applies such furnace
type as rotary kiln, fluid bed, then added combustion melting furnace, making clinker
completely burn out and melted into glassy clinker. This technology has got part of
application, but its higher requirement for heat value of solid waste, higher of plant
construction cost, and running cost is about twice that of mechanical grate.
Rotary kiln incinerator
Combustion mechanism of rotary kiln incinerator rotary kiln is similar to that of
rotary kiln in cement industry, mainly composed of a slanted steel cylinder, cylinder
inner wall applies refractory material placing, also able to apply tubular water
cooled-wall to protect roller. Solid waste enters into cylinder through entrance, and
moves forwards at the same time of overturning with the rotation of cylinder, solid
waste's drying, firing, combustion, burning out processes are accomplished in cylinder.
And adjust residence time of solid waste in kiln according to rotational speed of
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cylinder. Rotary kiln mostly used for poisonous and harmful industrial waste and
medical waste with complex composition, but less used for solid waste incineration.
Table 2.2-2 is about comparison of performance of several common solid waste
incinerators.
Table 2.2-2 Common Solid waste Incineration Furnace Types Comparison Table
Project
Features of
hearth and
furnace body

Solid waste
pretreatment
Area covered
by the
equipment
Clinker hot
burning
decrement rate

Mechanical grate
furnace
Mechanical
movement fire
grate, with bigger
grate area and
bigger fire box
volume

Fluidized bed
incinerator
Fixed fire grate,
with smaller
grate area and
fire box volume

Pyrolysis
incinerator
Most are vertical
fixed fire grates
with two
combustion
chambers

Rotary kiln
incinerator
Without fire
grate, driving the
movement of
solid waste
relying on
rotation of
furnace body
No need

No need

Need

Big

Small

Need at lower
heat value
Middle

Easy to reach the
standard

Native solid
waste doesn't
easily reach the
standard

Native solid
waste doesn't
easily reach the
standard

Longest

Long

Middle

Solid waste
residing time
in furnace
Excess air
coefficient

Longer

Native solid
waste can reach
the standard
under continuous
combustion-supp
orting
Shorter

Big

Middle

Small

Big

Single furnace
maximum
treating capacity

1200t/d

500t/d

200 t/d

500t/d

Combustion air
supply

Easy to adjust
according to the
working condition
Adapt to different
humidity solid
waste through
adjusting drying
section

Easier
adjustment

Not easy to
adjust

Not easy to
adjust

Furnace
temperature
tends to fluctuate
with the change
of solid waste
water content
Heavier solid
waste quickly
reaches the
bottom, not easy
to burn
completely

Adapt to solid
waste humidity
through adjusting
rotational speed
of roller

No need of

Adaptability of
solid waste
water content

Adaptability
towards the
heterogeneity
of solid waste

Toggle solid waste
for reversion
through fire grate
to make it even

Flue gas dust
content
Combustion

Lower

High

Adapt to solid
waste humidity
through adjusting
residence time of
solid waste in
furnace
Difficult to
achieve solid
waste turning in
furnace, so large
piece of solid
waste are
difficult to
burning out
Lower

No need of carrier

Need of quartz

No need of
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Air supply is not
easy to be
adjusted by
section, so large
piece of solid
waste are
difficult to
burning out
High

Project

Easier

Fluidized bed
incinerator
sand
Not easy

Pyrolysis
incinerator
carrier
Not easy

Rotary kiln
incinerator
carrier
Not easy

Low

Low

Higher

Higher

Flue gas
treatment
Maintenance
workload
Operation
performance

Easier

More difficult

Not easy

Easier

Less

More

Less

Less

Most

Less

Little

Comprehensiv
e assessment

Strong adaptability
towards solid
waste, with less
breakdown, good
treatment
performance and
environmental
protection
performance as
well as lower cost

Applicability
towards the
engineering

Appropriate

It needs
pretreatment and
have higher
failure rate, in
domestic, only
adding coal can
realize
incineration, so
environmental
protection
doesn't easily
reach the
standard.
Not appropriate

Pyrolysis furnace
without molten
incinerator, its
clinker
inflammable has
high hot burning
decrement rate
and
environmental
protection
doesn't easily
reach the
standard
Not appropriate

Solid waste is
very little while
industrial solid
waste is more
Requiring higher
heat value of
solid waste
(2500kcal/kg
above), and
higher running
cost

medium
Combustion
operating
condition
control
Operation cost

Mechanical grate
furnace

Not appropriate

By comparison of the above table, mechanical grate furnace has the following
characteristics compared with other furnace types:
Mechanical grate furnace is mature, and most solid waste incineration plants apply
the furnace type, successful precedent also able to find domestically.
Mechanical grate furnace is more able to adapt to the characteristics of high
moisture, low heat value of domestic solid waste, ensuring the complete combustion of
solid waste.
Reliable and convenient operation and strong adaptability towards solid waste
make it not easy to cause secondary pollution.
High economical efficiency, solid waste needs not pretreatment but direct into
furnace, lower running cost.
Equipment with long service life, steady and reliable, easy operation and
maintenance, mature technology and equipment has been found domestically.
According to the requirements of “urban solid waste treatment and pollution
prevention technology policy” issued by the Ministry of Construction, the State
Environmental Protection Administration and the Ministry of Science and Technology,
and indicates:”At present, solid waste incineration is appropriate to adopt mature
28

technology based on grate furnace and prudential to apply incinerators with other
furnace types.
Based on the above several reasons, it is recommended to select mechanical grate
furnace as the furnace type of incinerators used by Sanya Municipal Solid Waste
Incineration Plant.
(4) Brief introduction of incineration process flow
Solid waste is transported to the incineration plant from various collection points
or transfer stations in urban district with compression-type solid waste trucks, after
weighing, go to solid waste unloading platform to unload solid waste into solid waste
pits. After solid waste input feed hopper by grab cranes, incineration process begins,
and the whole incineration process is roughly divided into three sections: drying firing,
main combustion and post-combustion. In order to prevent air pollution, except that full
combustion of solid waste is guaranteed, flue gases and vapors generated in the furnace
are completely burned. During combustion process, it generally does not need to add
auxiliary fuel, but it needs to add auxiliary fuel at the furnace start-up and firing.
Air needed by incinerator combustion is sent into fire box through two-level air
preheater's heating air soaked by air fan on the upper of solid waste storehouse. Soaking
up air on the upper of solid waste storehouse can make negative pressure appearing in
solid waste storehouse so as to prevent odors from spillover.
Boiler secondary air is drawn from factory building, blown into fire box after
compression, able to achieve the purpose of full combustion by strengthen the stirring
of flue gas.
Flue gas generated in the combustion process of solid waste and vapor generated in
surplus heat boiler connected into one body with incinerator, vapor used for power
generation.
Flue gas leaving surplus heat boiler remove such noxious gases contained in flue
gas as hydrogen chloride with neutralization method through noxious gas purification
device, and remove fly ash in flue gas by dust collector, and finally discharge it into the
atmosphere by drought fan.
Burned clinker on fire grate falling into hydraulic slag removal equipment with
water sealing, is pushed into conveyer belt after cooling to be sent to slag removal room.
Magnetic sorter is set on the upper of conveyer belt to be used for selection of metals
containing irons. After iron removal, clinker is sent to clinker landfill field by transport
vehicle.
Central control room conducts control and automatic adjustment of such aspects in
the entire system as solid waste feeding amount, running speed of incinerator, amount of
combustion air, combustion temperature, amount of steam generated, pressure, flow,
dust collector efficiency, and flue gas concentration. See Figure 2.2-4 for solid waste
incineration process flow schematic diagram.
(5) Firing and combustion system
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Start-up burner
Start-up burner's function is, under the state of none solid waste in furnace at firing
of incinerator, to make furnace exit temperature reach rated running temperature (above
850℃), and then it can begin to put solid waste into furnace to prevent excessive
pollutant above the standard in smoke discharged caused by putting under the state of
low temperature in furnace. Same to that, in the process of normal stopping, it also
needs start-up burner to maintain the temperature in furnace above 850℃ under the
state of uncompleted burn-out of solid waste in furnace.
Auxiliary burner
Auxiliary burner is mainly used to keep furnace exit flue gas temperature above
850℃; when heat value of solid waste is too low to reach the combustion temperature
above 850℃, according to feedback information of temperature measuring device in
incinerator, the device will operate automatically, spraying into auxiliary fuel to ensure
burning flue gas temperature reach above 850℃ and at least sticking around for 2s.
The device takes No. 0 light diesel oil as fuel, composed of burner body, burner,
flame igniter, control device and safety device, each furnace equipped with one set,
totally 2 sets.
(6) Incinerator hydraulic drive system
Solid waste feeding skip’s such devices as bridge dissolution device, slag out
equipment and fire grate are driven by hydraulic oil cylinder.
(7) Combustion air system
In combustion process, air plays a very important role, providing the oxygen
required for combustion, to solid waste fully burning, and making incineration normal
running, flue gas fully mixed and grate and furnace wall cooled by adjusting the dosage
according to changes of solid waste. Air system of the incinerator consists of primary air
fan, secondary air fan, sidewall cooling fan, primary air preheater, secondary air
preheaters and air flue.
In order to prevent malodorous diffusion, primary air drawn from the upper of
solid waste pit is supplied furnace with sufficient pressure from the bottom of various
fire grates. Thus, it can maintain a certain negative pressure in solid waste pool to
prevent the escape of odors in storehouse. At the same time, guide the air after furnace
wall cooling into the suction outlet of primary air fan the fan to reduce energy loss.
Primary air is heated by air preheater to reach the required temperature. Air
temperature's control range is 20℃~220℃, set value of the temperature is determined
by automatic combustion equipment. Air volume provide for various fire grates is
determined by automatic combustion equipment according to solid waste mass, amount
of steam generated, required excess air coefficient etc. Air volume is controlled by air
damper.
In order to reduce the temperature of top region of incinerator, secondary air is
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drawn from fever area on the upper of incineration room, and blown into the incinerator
through boiler nose-shaped portion's secondary air spray nozzle installed between
frontal wall and first division wall. The role of secondary air is to prevent abnormally
high temperature and appropriate flammable gas generated in furnace. In order to
prevent thermal damage of secondary air spray nozzle, it shall be always maintaining air
volume above minimum secondary air.
At the lower heat value of solid waste, secondary air is preheated to prevent too
low furnace temperature and insufficient oxygen. The preheating temperature is
determined by automatic combustion equipment. And it is controlled by bypass air
capacity of secondary air preheater in accordance with the detected temperature of
outlet air flue of air preheater of secondary air. Air temperature's control range is 20 ℃
~ 180 ℃ . Air volume of secondary soaked into furnace is controlled through
introduction of side fence into secondary air fan.

2.2.3 Waste heat boiler system
(1) Overview
According to the situation of the main steam parameters of waste heat boilers used
by domestic incineration plant, except that Guangzhou Likeng incineration plant adopts
waste heat boilers with sub-high pressure and moderate temperature parameters, all the
others adopt waste heat boilers with moderate temperature and medium pressure
parameters.
Waste heat boiler from solid waste incineration is single steam drum natural
circulating pipe boiler generally composed of 3 to 4 channels, which can be usually
divided into vertical boiler and horizontal boiler in accordance with the convection
heating surface of its layout form, but there are also many other designs combining the
horizontal with the vertical together. The main basis to determine layout form of the
convection heating surface includes such respects as manufacturing cost, consumption
of steel volume, service performance, conveniences of installation, overhaul and
maintenance etc. This project adopts horizontal waste heat boilers.
Waste heat boiler consists of the following components: 1) steam drum, mother
tube, evaporator and water cooled wall heating surface; 2) superheater and
desuperheater economizer; 3) coal economizer; 4) connecting pipes inside the boiler; 5)
safety accessories such as safety valve, nilometer and so on; 6) boiler soot-cleaning
device; 7) boiler casing, manholes as well as detecting holes; 8) steel frame, platforms,
walkways and escalators.
It is very important to select the appropriate soot-cleaning device for effectively
removing the ash of boiler heating area, to ensure a clean heating surface. Currently, the
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staple cleaning methods of boiler heating surface mainly include steam sootblower,
sonic cleaning device, mechanical shaking and so on. Incineration plant in the country
according to the characteristics of this project and combining with the long-term use
experience in waste heat boiler from solid waste incineration of each domestic
incineration plant, this project selects to use heavy machinery vibration dust-cleaning
device.
(2) Flue gas side
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A large number of high temperature flue gas generated by solid waste combustion
above the fire grate, first enters into the fire box (secondary combustion chamber) and
strongly mixes with the secondary air to make the unburned fixed carbon particles and
CO in the flue gas obtain complete combustion, and transfers heat to the layout water
cooled wall around the fire box by way of heat transfer mode (e.g. radiation) to make
the boiler water in the water cooled wall vaporize to generate steam. After getting out of
the fire box, the high temperature flue gas enters into the rearend semi-radiation flue gas
channel and convection channel, continually transferring heat to the heating surface
within each channel, such as water cooled wall, evaporator, superheater, coal
economizer etc. After the temperature is reduced to 180~240℃, it will be discharged
from the boiler and enter into the flue gas purification system.
(3) Water side
Water side of waste heat boiler includes such pressure parts as steam drum, water
cooled wall, evaporator, economizer and so on. Condensed water and water
replenishment of turbounit are heated up to 130℃ through turbine regenerative system
and deaerator, and exchange heat with the boiler flue gas to heat up after they are sent to
the boiler economizer by boiler feed pump (BFP). Then they enter into the natural cycle
system such as water cooled wall, evaporator etc. to absorb heat and partially vaporize
to be steam, and the steam will successively enters into the low temperature superheater
and high temperature superheater. The steam-water circulation of the whole plant will
be completed after the superheated steam at the high temperature superheater outlet is
sent into the turbounit for electricity generation. Set a superheater spray desuperheater
within the superheater, to adjust the superheated steam temperature at the high
temperature superheater outlet at rated 400°C. The water level of steam drum is
controlled at the normal operating water level through feed-regulating valve by using
three-impulsion mode.
4

Sewerage structure

The sewerage structure of this waste heat boiler uses 2 sets of furnaces with 1
continuous blowndown flasher being settled. The continuous blowndown flasher steam
will be inducted into the deaerator for recovery utilization. The boiler emergency drain
will sent to the periodic blow down. The boiler periodic blow down is 1-2 times per
shift, depending on the water quality assay situation of the boiler water.
(5) Boiler dosing system
In order to prevent boiler steam-water system scaling, add Na3PO4 into the water
supply system. Periodically sample from the steam and water supply system to analyze
the quality of the boiler feedwater and steam and control the dosing system. Boiler
water phosphate treatment facility has been set within the boiler and per boiler sets 1
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dosing pump (dosing pump adopts the plunger pump) with 3 boilers sharing 1 standby
pump. And choose 2 phosphate agitator tanks, while 1 of which conveys phosphate
solution into the boiler, another 1 dosing, dissolving and stirring.
(6) Steam-water sampling system
For timely and accurate supervision of the steam-water quality changes within the
running unit, diagnosis of equipment failure in the system and guarantee of the safe
operation of the incineration plant unit, set up a 1 set of centralized steam-water
sampling analysis device. Steam-water sampling analysis device consists of cooling
decompression frame (namely wet plate), instrument panel (i.e., dry plate), constant
temperature device, artificial sampling tank, etc. Provide continuous sampling of
steam-water system, and meet the conditions of online instrument analysis and artificial
sampling analysis; provide steam-water monitoring, accurately and timely analyze, and
display the steam-water quality and related parameters; all instrument signals enter into
the DCS system, and alarm for the abnormal condition of monitor object, with the
automatic isolation protection measures of sample water over temperature and cooling
water cutout, and audible and visual alarm.
(7) Design parameters of waste heat boiler
Please see Table 2.2-3 for design parameters of waste heat boiler.

Table 2.2-3 Design Parameter List of Waste Heat Boiler

Serial
number

Project

Parameters

1

Superheated steam
temperature of waste heat
boiler

400℃

2

Superheated steam pressure
of waste heat boiler

4.0 MPa (g)

3

Superheated steam rated flow
of single boiler

32t/h

4

Exhaust fume temperature of
waste heat boiler

190℃

5

Feed-water temperature of
waste heat boiler

130℃

6

Thermal efficiency of
incinerator-waste heat boiler

80.5%

7

Annual operating hours

> 8000h
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2.2.4 Flue gas purification system
Pollutants in the solid waste incinerating gas can be divided into four categories,
including particles (dust), acid gas (HCl, HF, SOx, NOx, etc.), heavy metals (Hg, Pb, Cr,
etc.) and organic hypertoxic pollutants (dioxin, furan etc.). In order to prevent waste
incineration process from producing secondary pollution to the environment, strict
measures must be taken and flue gas purification system should be used to control the
emission of waste incineration flue gas. This set of technology mainly includes the
following several parts: lime slurry preparation system, spray drying reaction tower
system, bag type dust collector system, active carbon system and clinker conveying
system. Flue gas flow at each boiler outlet is 67,666Nm3/h under the caloric value of
7,000kJ/kg, and two sets will total 1.35x105Nm3/h. Flue gas purification system
diagram is shown in figure 2.2-5.
1

Process flow

Flue gas at waste heat boiler outlet of destructor enters into the top of semidry
rotary spray reaction tower.
The top channel is equipped with guide plate which can move the flue gas
downwards spirally. Rotary atomizer is located at the top of spray reactor. Lime slurry
from lime slurry preparation system enters the rotary atomizer and then is atomized to
be tiny droplets as a result of the high-speed rotation of atomizer. Those droplets form
contraflow with the flue gas moving downwards spirally, and are wrapped with a
massive flue gas flow moving downwards, during which process, lime slurry reacts with
the acid gas of flue gas, such as HCl, HF, SO2 etc. In the first phase of the reaction
process, gas-liquid contact occurs neutralization reaction and the moisture in the lime
slurry droplets evaporates and simultaneously the flue gas cools down; in the second
phase, gas-solid contact further neutralizes and gets dry solid-state reaction resultants
such as CaCl2, CaF2, CaSO3 and CaSO4, etc. This cooling process also makes dioxin,
furan and heavy metal condense. Reaction resultants partially fall into the reactor cone
and are discharged from the cone bottom. Fly ash via the rotary ash valve and through
the fly ash conveyor under the reaction tower, is discharged into the public scraper
conveyer of fly ash conveying system, and then enters into the bag dust collector with
fly ash and all kinds of dust flue gas. To prevent reaction resultants from absorbing
moisture and depositing, spray reaction tower cone is set with electric tracing device,
which will heat up and keep warm when the system cold state starts up to make the
temperature of ash bucket too low. In addition, the reaction tower cone part is set with
shaking device, and the ash hole is loaded with discharge crushing plant which can
prevent big ash blocks blocking the outlet.
33

In the reaction tower, rotary atomizer gushes lime slurry into the flue gas whose
temperature will be reduced to about 155 ℃ through evaporating the injected
desuperheating water. The temperature-reduced flue gas is led off from the below
reaction tower side, and enters into the bag dust collector through the flue. Spray dry
powder calcium hydroxide and active carbon into the reaction tower and flues between
the bag dust collectors, so as to absorb and remove the harmful gases in the flue gas,
such as hydrogen chloride, sulfur oxides etc. after they react with calcium hydroxide,
while the harmful substance such as dioxin, furan, heavy metals etc. are absorbed by the
active carbon. In the bag dust collector, the calcium hydroxide which does not react
completely will further reacts with the acid harmful gases in the flue gas, which
increases the removal efficiency; and the active carbon will be filtered down from the
bag dust collector after it adsorbs the harmful substances such as dioxin, furan, heavy
metals etc.
(2) Deacidification reaction tower
Deacidification reaction tower is composed of sprayer and tower body, and Ca
(OH)2 solution will contact with the flue gas and produce chemical reaction within the
reaction tower. In order to raise the contact area between lime slurry and flue gas,
improve the utilization ratio of lime, the lime slurry is performed with high-speed rotary
spray within the sprayer and injected into the flue gas at a very fine mist (40-50μm). If
the lime slurry spray is insufficient to cope with the acid gas treatment of flue gas, spray
the calcium hydroxide dry powder into the flue before the dust collector and proceed
with flue gas deacidification treatment. Neutralization reaction products and the major
part of original particles in the flue gas (95%) still be discharged with the flue gas, and
only few part (5%) descends on to the reaction tower bottom and is discharged.
Input the prepared lime slurry with the concentration about 15% into the rotary
atomizer, and then blowout from the nozzle. Adjust the amount of lime slurry by
controlling the thermometer set in the downstream of reaction tower. The upper tower
body of reaction tower presents a cylindrical shape, and the lower part takes shape with
a pyramid structure, with the pyramidal angle of 50~60°. The bottom of reaction tower
has two sets of electric tracing system, with two sets of circuits to be redundancy with
each other, and each circuit can cover the cone surface which needs heat tracing. The
whole tower outer wall is set with insulating layer. At the bottom of the reaction tower,
an air hammer is set for preventing reaction resultants caking. Fly ash is collected and
discharged by using the conveyor and rotary cinder valve installed at the bottom of the
reaction tower. Both the reaction tower bottom enclosure and conveyor are installed
with electric tracing system.
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The time required for the reaction between flue gas and atomized lime slurry Ca
(OH)2 (i.e. the residence time of flue gas within the tower) meet the requirements of
moisture evaporation time and the reaction time between Ca (OH)2 and acid gases.
The rotary atomizer selected by this project is foreign advanced product. In the
whole design range of flue gas flow, the nozzle is efficient and feasible. Atomizer
atomization fineness guarantees that the moisture content of lime slurry within the
reaction tower completely evaporates. Rotary spray head is designed with anti-blocking
device which can automatically clean if interruption of service occurs. In the process of
sprayer operating with high speed, the principal axis is designed able to get
compensation under the irregular delivery rate of atomizer wheel and other tiny
imbalance, without causing the damage of the stator and bearing. When the rotary spray
head occurs with over-standard vibration and over-standard temperature, it can alarm
accurately; if above the upper limit value, it can automatically stop running, and at the
same time, automatically cut off the supply of lime slurry, and alarm with acousto-optic,
as well as put into operation artificially after eliminating the breakdown. The
components of rotary spray head are made from titanium alloy, while the nozzle is
tungsten alloy which can be dismounted for change. In the operation process, removal
and replacement can be completed within twenty minutes. The monitoring points of
rotary atomizer include: high and low fuel flow control alarm, feed leakage overflow
alarm, principal axis vibration temperature alarm, and principal axis velometer.
(3) Preparation of lime slurry and dry powder injection system
Lime slurry preparation system includes lime silo, lime slurry pulping tank, lime
slurry reservoir slurry tank, and lime slurry pump as well as the conveyor, pipeline,
valve and cleaning measures connecting with each equipment. The whole plant shares a
set.
Lime is delivered to the lime silo by tank cars and stored there, which will be
added into two pulping tanks respectively after becoming quantitative by two sets of
metering spiral (variable frequency control), and then continuously supply the lime
slurry with the concentration of 15% into the reservoir slurry tank. The pulping tank is
set with a motor agitator, to make lime slurry homogeneous and prevent sedimentation.
Pulping tank takes use of the weighing cell to prepare the lime slurry concentration
according to technological requirement. Pulping tank is provided with a layer of
protective net. Place a certain amount of water first through the measurement of
flowmeter, then through quantitative feed spiral add lime to the pulping tank. The lime
slurry in the pulping tank will intermittently enter into the reservoir slurry tank.
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Reservoir slurry tank feeds into the lime slurry pump. Reservoir slurry tank has
motor agitator and two level gauges with high and low liquid level. The main function
of low liquid level is to timely supplement lime slurry in the reservoir slurry tank, while
for the high-level gauge, except measuring the height of liquid level in the reservoir
slurry tank, when the liquid level is below the preset value, the lime pump running must
be stopped.
Two incineration lines share one slurry pump and one spare pump. Since the lime
slurry is a kind of suspension with only a small portion of Ca(OH)2 dissolved in water
while most suspended in water in the form of small particles, which is easy to
precipitate and has higher polishing, lime slurry pump in addition to meet the above two
requirements, it should also be equipped with the functions of corrosion resistance and
crushing the lumps.
In addition, this project is set with lime powder injection system. When only use
the semi-dry process and bag dust collector, while the emission value of HCl and SOx at
the chimney outlet exceeds the set value, the dry powder of calcium hydroxide will be
supplemented automatically. Thereafter, control the injection quantity of calcium
hydroxide based on the emission value of HCl/SOx. When the emission value of
HCl/SOx is below 90% of the reference value, stop the injection of calcium hydroxide,
and subsequently still proceed with acid flue gas treatment only through the lime slurry.
Set two sets of lime dry powder injection blower to inject lime dry powder into the flues
before the two sets of bag dust collectors.
4

Bag dust collector system

The function of bag dust collector is to purify the flue gas and filter out the solid
particles (dust) from the flue gas. Filtration process mainly occurs on the outer surface
of the bag, where the solid particles is trapped and coalesced into blocks. The heavy
particles will descend on to the material hopper under the action of gravity. Coalesced
blocks of solid ash are got rid of during the bag cleaning process and land to the bottom
of the hopper. The remaining ash left on the bag contains lime and active carbon powder,
which can react with the pollutants in fly ash, so as to absorb the pollutants. Each bag
dust collector is divided into 6 chambers. When the filter bag of the dust collector is
damaged, isolate the chamber where it locates and replace the filter bag. The dust
collector is equipped with cyclic heating system to prevent condensation on the bag
when booting; it also comes with a differential pressure bag-broken monitoring device
so as to monitor the bag status.
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Rotary cinder valve is used to collect and discharge fly ash. Ash hopper enclosure
of the bag dust collector is furnished with electric tracing device. The running of dust
collector, such as filtration and ash removal, both are automatically controlled by own
PLC.

Table 2.2-4 Technical Specification Table of Major Equipment
Serial
number
1

Project

Unit

Data

Designed input air

Nm³/h

69348

℃

155
180 (continuous) ~230 (peak
value)

m

0.15/6

8

Rated air temperature
Maximum operating air
temperature
The number of compartments
(each dust collector)
The number of bags (each dust
collector)
Filter bag material quality
Filter bag specification
(diameter/length)
Filtration area of each filter bag

m²

2.827

9

Filtration area

m²

2300

10

Filtration velocity

m/min

0.79

11

Keel material

304

12

Cleaning method
Cleaning compressed air
pressure

Pulse blowback type

2
3
4
5
6
7

13
14
15
16
17
18
19
20

℃
Pc

6

Pc

768
PTFE + PTFE coating

MPa (g)

Voltage drop and timing, two
kinds functions of dust collector

Cleaning frequency control
Through the voltage drop of
dust collector
Sheathing material
Maximum air leakage rate
The ash hopper number of each
dust collector
Heat tracing power of each ash
hooper
Cycle electric heater

0.25～0.3

Pa

≤1800
Q235

% Inlet flow rate

<2

Unit

6

Kw

5

kW

150

(5) Active carbon injection system
Active carbon is stored in the active carbon positions, and delivered into the flue
through active carbon material feeder and active carbon injection blower so as to
remove dioxin and heavy metals in the flue gas. The capacity of the active carbon
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positions should meet the amount of active carbon to be used for over 5 days with the
normal running of 3 incineration lines. Install a sliding door between the active carbon
positions and active carbon material feeder, so as to cut off the material feeding of
active carbon while checking and maintaining. Active carbon positions are furnished
with 2 level switches and on-site alarm of high material level. The upper level switch
detects high material level, and the lower level switch detects low material level. High
material level means the material level where the active carbon stops feeding. Low
material level means the material level where the active carbon positions should receive
the active carbon. Broken arch device is installed in the case conical part of active
carbon positions, lest producing arched accumulation. Active carbon positions are
equipped with roof scrubber. Active carbon transport adopts four (4) roots blower (three
used and one standby).
(6) Fly ash conveying and storage system
Fly ash from the fourth flue bottom of waste heat boiler, the reaction tower bottom
and the bag dust collector bottom, will be delivered into the public scraper conveyer via
bottom conveyer, and delivered into ash bin via bucket elevator. Public scraper
conveyor and bucket elevator conveyor are designed in accordance with the operating
condition of two lines running simultaneously.
Fly ash and reaction resultants consist of the following sections:
 Soot resulted from refuse burning.
 Particles produced from the reaction between Ca(OH)2 and acid gases, both
CaCl2 and CaCO3 of which are components easily absorbing moisture and
turning tacky.
 The remaining Ca(OH)2 without complete reaction.
 Active carbon and other impurities.
Another characteristic of fly ash is that it has a high moisture content and the
particle size is small. In order to prevent the adhesion of fly ash during the convey
process, its temperature should be maintained within the range of 130~140 ℃. To this
end, the conveyor is set with heat tracing and thermal insulation.
(7) Flue system
Flue gas pipes, pipe fittings including all accessories connected between each
equipment from the boiler economizer outlet, via flue gas cleaning equipment arriving
at the chimney. Set expansion joints to prevent thermal expansion causing flue header
dislocation or equipment extra acting force being exerted to the strutting piece. All
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equipment, flue header and expansion joints of flue gas system require thermal
insulation. Minimize the curved portion of the flue, so as to reduce the pressure loss.
Flue material adopts Q235-A and is welded with steel plate with the wall thickness of
5.0mm.
(8) Removal of nitrogen oxides
This project incinerator can repress the emission concentration of NOX below
400mg/Nm3 by using the ACC for combustion management, but in order to ensure that
the NOX emission reaches the standard as well as adapt to the future of higher emissions
standards, set a selective non-catalytic reduction (SNCR) denitrification system (two
furnaces shared), and the process flow diagram is shown in Figure 2.2-6.
Reduce the NOX by using thermal decomposition gases such as ammonia, carbon
monoxide, hydrocarbons etc. produced from drying solid waste, and the concentration
of final NOX emissions in the flue gas is below 400mg/Nm3.
By injecting the reductant urea water of NOX reduction into the high temperature
portion of 800~1,000℃of the incinerator, it will react with NOX and generate into
harmless nitrogen (N2). Ammonia at high temperature has the function of first reducing
NOX. After urea water is injected, NOX concentration of the final flue gas emissions is
below 200mg/Nm3.
(9) Drought fan system
The gas from bag type dust collector will be discharged into the atmosphere
through drought fan via the chimney. Drought fan adopts high pressure chopping
control and baffle opening control, to maintain a certain negative pressure in the fire
box and ensure the normal and stable operation of incineration and flue gas purification
system. Each flue gas purification line is equipped with a drought fan. For lectotype of
drought fan, its maximum input air should meet 120% of the input air under the MCR
operating condition. In respect that semi-dry reaction tower is unable to reduce the
abnormal condition of the flue gas temperature, the maximum temperature of flue gas
entering into the drought fan is 220℃. The motor mounted overheating protection. Fan
bearings are cooled by the cooling water. Bearings are fitted with special sealing
anti-dust, check lubrication system, scene thermometer and temperature transmitter, and
the bearing temperature and alarm signal can be transmitted to the central control room
and displayed on the DCS. Drought fan can start or stop on the spot or DCS. Motor coil
of drought fan is equipped with a temperature detector, and the temperature value of
each phase will be displayed on DCS, and an alarm should be set.
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2.2.5 Steam turbine power generation system
(1) Thermodynamic system
Superheated steam produced from two sets of waste heat boiler from solid waste
incineration pools at the major steam mother tube, from which two pipelines are elicited
respectively via major port of steam engine and entering into two sets of condensing
turbine, drive the generator to generate electricity by doing work, and then the exhaust
steam enters into the condenser and condensates to be condensed water. After
pressurizing on the condensed water by condensate removal pump, it enters into the
medium-pressure deaerator. 130℃ water supply after deaerator is sent to waste heat
boiler from solid waste incineration for circuit working by BFP. The heating steam
required by air preheater extracts steam from the steam turbineand steam drum, the
cooled condensed water after heating returns to the medium-pressure deaerator.
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The main steam system of this project adopts mother pipe system. Low-pressure
water supply mother pipe of water supply pump suction side adopts single mother pipe
system. High-pressure water supply mother pipe of water supply pump outlet adopts
single mother pipe system. Water supply recycle pipe and recycle mother pipe are also
set at the outlet of water supply pump.
The whole plant sets a continuous blowndown flasher and a periodical blowdown
flasher. Secondary steam of continuous blowndown flasher is sent back to deaerator as
heating steam to recover heat. After the boiler blowdown water is discharged into the
blowdown flasher, and then enters into the plant sewage pipe network after cooling
down in the hot well.
Two sets of temperature-decreased pressure reducers are set in the thermodynamic
system. When the steam turbine stops or starts for some reason, the first-level
temperature-decreased pressure reducer decompresses and temperature-reduces the
steam generated by waste heat boiler to be low-pressure steam, for air preheater heating
steam, and the drainage can be fed into the deaerator by using residual pressure; while
the second-level temperature-decreased pressure reducer is used for deaerator heating
water supply. In normal operation, the heating steam required by air preheater, deaerator
and low pressure heater is supplied by turbine extraction.
To make the turbine exhaust steam condensed in the condenser, the system has a
circulating cooling water system. And the circulating water is not only used for
condenser cooling water supply, but also supplies cooling water for generator air cooler,
oil cooler and some other equipment requiring cooling water.
To make the steam turbine obtains best possible economy, condenser should
maintain a certain degree of vacuum, to this end, this system is provided with an air
extractor. Besides, the system is also equipped with drain tank and drain pump, which
can gather the water drainage within the related equipment and piping system and send
it to the deaerator, so as to reduce the steam-water loss and improve the economy of the
system.
In order to meet the requirements of turbounit noumenal regulation, security and
lubrication, the steam turbine is also set with oil system including the fuel tank, oil
pump, oil cooler.
1) Main steam system
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The connecting pipelines from superheated steam and steam-collected channel
outlet of waste heat boiler to the inlet of steam turbine, and the steam branch pipe
radiating to each auxiliary equipment from major steam mother tube are all main steam
conduit. This project adopts a single mother pipe system, and the main steam pipe of
two waste heat boilers is led to major steam mother tube via breaking valve; from which
lead two main steam pipelines respectively, and both of them will get into two sets of
condensing turbines via the major port of steam turbine.
2) Main water supply system
The main water supply system will be sent from medium pressure deaerator to the
economizer inlet of waste heat boiler water after the water supply pump boosts. The
system has two mother pipes, namely low-pressure water supply mother pipe and
high-pressure water supply mother pipe, both of which adopt single mother pipe with
staging system. Totally set two sets of 65t/h deaerators and 4 sets of water supply pumps
(two of which for running and one for standby).
Water tank capacity of each deaerator is 30m3, which can meet the water supply
requirement of waste heat boiler within 30 minutes. Each water supply pump exit is
equipped with water supply recycle pipe, which is connected to the water supply recycle
mother pipe of the deaerator and returns back to deaerator.
3) Steam turbine extraction system
The steam turbine features steam extraction for three levels. The extraction steam
pipe has a hydraulic cut-off valve and shut-off valve. The first-level steam extraction
functions as the preheating steam once for the air preheater, and the condensed drainage
returns to deaerator. The second-level steam extraction functions as the heating steam
for medium pressure deaerator. Deaerator heating steam system adopts mother pipe
system, heating steam pipe to each deaerator has a steam electric control valve used for
regulating the working pressure of deaerator. The three-section steam extraction of the
steam turbine is used for heating up the low pressure heater.
4) Main condensed water system
The main condensed water system is used to send the condensed water in the
condenser hot well to the deaerator through condensate removal pump. Each steam
turbine is set with two condensate removal pumps, one for running and the other one for
standby.
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5) Chemical makeup water system
One way of the chemical makeup water from chemical water workshop flows into
the deaerator after heated by blow down cooler, while the other way directly fills into
the drain tank to supply water for the system and the boiler water filling. The water
level of deaerator water tank is controlled by chemical makeup water regulating valve,
and the water level of drain tank is controlled through interlocking with drainage pump.
The whole process flow of chemical makeup water treatment is shown in Figure 2.2-7.
6) Sewerage structure of whole plant
The blowoff water in the two boilers converges in the mother pipe and is
discharged into a continuous blowndown flasher. Then the expanded steam is
discharged into the medium pressure deaerator, and the blowoff water is discharged to
the trench via blow down cooler.
7) Water drainage system
The whole plant is set with 1 drain tank of 25m3 and 1 drain water flashtank of 1m3.
The condensed water or drainage, chemical makeup water in the low-pressure
equipment and the pipeline directly flows into the drain tank. The drainage in
higher-pressure equipment and the pipeline flows into drain tank after expanded by the
drain water flashtank. Deaerator has a overflow water mother pipe, which will discharge
water to drain tank when the water level of deaerator water tank is high. The water
drainage system is provided with two sets of drainage pumps, one of which for running
while the other one for standby.
The whole plant is equipped with a charge and discharge mother pipe. Under
normal operating conditions, the water in the drain tank flows into the deaerator by the
drainage pump boosting; when starting, the drainage pump send the water in the drain
tank into the boiler.
8) Industrial cooling water system
The water of industrial water system in the boiler house and generator workshops
is supplied from the whole plant industrial water. Industrial water is mainly used to cool
a small amount of equipment, and it also can be mixed into the circulating water from
the oil cooler and generator air cooler for cooling down when the temperature of
circulating water in summer is too high. Industrial water drainage adopts pressure
drainage, and the drainage will flows into the industrial water backwater mother tube.
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Cooling water in a large number of equipment is reused and returns to cooling tower for
cooling.
9) Layout of steam turbine chamber and water supply deaerator chamber
Steam turbine chamber uses double layer layout and the elevation of running layer
is 7m. Steam turbine, main steam valve and electric generator are arranged on the
running platform, while the oil system auxiliary equipment such as condenser, air cooler,
oil cooler, oil pump etc. is arranged at the bottom. Two thermodynamic deaerators are
arranged in the deaerator layer of 13m.
(2) Running mode
In respect that the annual working hourage of both waste heat boiler from
incineration and turbounit is 8,000h, in order to meet the requirements of waste
incineration uninterrupted, the overhaul time of each of the two sets of waste heat
boilers from incineration should not be more than one month, and the repair time of
each boiler must be staggered. During the three time intervals of successively
overhauling the two waste heat boilers from incineration, make arrangements for the
maintenance of turbounit at the same time.
Both the two boilers and the two turbines are running in normal operating
conditions. When one boiler is overhauled or with failure outage, as the heat value of
solid waste varies, one-boiler and one-turbine running mode can be used; when one
steam turbine goes out of order or is being overhauled, two-boiler and one-turbine
running mode can be used, and the excess steam produced by waste heat boiler will be
cooled by going into bypass condenser. Total steam production generated by the mating
waste heat boiler of two incinerators under designed conditions will be 2×32 = 64t/h
with the pressure of 4.0MPa, and the temperature of 400℃, which will enter into the
steam turbine to drive the generator for electricity generation. The main parameters of
steam turbine are shown in Table 2.2-5, and the main parameters of generator are shown
in Table 2.2-6.
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Table 2.2-5 Main Technical Parameters of Steam Turbine
Quantity

2 sets

Model

N9-4.0

Rated Power

9MW

Rated feed steam volume of steam turbine

48.5t/h

Steam pressure before main throttle valve
Vapour temperature before main throttle
valve
Rated speed

3.91MPa (a)

Feedwater temperature

130℃

Designed cooling water temperature

27℃

Maximum temperature of cooling water

33℃

395℃

3000 r/min
Three levels of non-adjustment
Steam extraction series
steam extraction
(1 air preheater +1 deaerator +1 low pressure heater)

Table 2.2-6 Main technical parameters of electric generator
Quantity

2 sets

Model

QF-9

Rated Power

9MW

Voltage

10.5kV

Rated speed

3000r/min

Power factor

0.8

Range of frequency variation

48.5 ~ 50.5HZ

Cooling method

Air cooling

Generator efficiency

> 97%

2.2.6 Disposal system of slag and fly ash
2.2.6.1 Slag disposal system

The slag of this project is mainly the residue after solid waste burning, and the
production will depend on the waste composition. The wet slag at first phase yields
daily about 125t, while the second-phase wet slag yields daily about 187.5t, whose main
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components are MnO, SiO2, Ca (OH) 2, Al2O3, Fe2O3, and a small amount of unburned
organics, scrap metal.
This project uses a reciprocating grate incinerator to ensure the rate of heat loss on
ignition of slag ≤3%. Set up a hydraulic slag removal equipment for each incinerator,
and the slag after waste incineration will be discharged by hydraulic slag removal
equipment and sent to the slag storage pit through transporting by vibrating conveyor.
And then load the slag into the transport vehicle by using slag bucket crane, transport it
to the slag comprehensive utilization workshop or slag landfill field. Ash leakage
collected by incinerator material feeder and fire grate lower ash hopper in running
process will be sent to slag removal equipment using 2 sets of scraper conveyers. Ash
from waste heat boiler will be transported to slag removal equipment by conveyer. This
part of air seal will be realised by connecting the rotary ash valve fixed on ash discharge
pipe between each lower ash hopper of waste heat boiler and slag conveyer.
Under rated designed conditions, the slag yield of each incinerator is 2,506kg/h.
Slag pit dimension in the incineration plant is 42m×6m×3m(h), and the effective storage
capacity is 756m3, which can store about 3 days of slag quantity forward. Slag
warehouse is equipped with 1 electric bridge grab bucket crane, allowing for realizing
the storing, loading of slag and shipping it to the landfill field for landfill, and regularly
monitoring the rate of heat loss on ignition of slag.
If the local conditions permit, slag brick-making facilities can also be constructed,
but it needs other analysis and demonstration, as well as other environmental impact
assessment of special topic.
2.2.6.2 Fly ash disposal system

(1) Nature and disposal standard of the ash
(1) Nature
Table 2.27 is the typical fly ash composition in our country. It can be seen that all
kinds of heavy metal content in the fly ash has a big difference, and the descending
order is: Fe, Zn, Pb, Cu, Cr, Ni, Hg, Cd.
Table 2.27 Heavy metal content in fly ash(mg/kg)
Item

Hg

Zn

Cu

Pb

Cd

Ni

Cr

Fe

Typical Value

42

4386

313

1496

25.5

60.8

118

25777
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(2) Disposal standards
The fly ash after disposal should meet the extraction toxicity standard requirements
of Identification Standard for Hazardous Wastes-Identification for Extraction Toxicity
(GB5085.3-2007) and the Standard for Pollution Control on the Landfill Site of
Municipal Solid Waste (GB16889-2008) , the moisture content of which is less than
30%; dioxin content is lower than 3 μg TEQ/kg; see the detail in Table 2.2-8.
Table 2.2-8 Standard Concentration for Extraction Toxicity of Hazardous Wastes
Item
Concentration

Pb
0.25

Cd
0.15

Cu
40

Zn
100

Ni
0.5

Total
4.5

Hg
0.05

Be
0.02

Ba
25

As
0.3

Cr6
1.5

Se
0.1

(2) Comparison and selection of disposal methods
The current fly ash processing method mainly includes four major categories of
treatment methods such as curing and stabilizing treatment, chemical processing, secure
landfill, high-temperature processing. Consider the advantages of fly ash curing
treatment and the national condition of our country, this project uses the solidification
methods to treat fly ash, which mainly include five forms such as cement solidification,
asphalt solidification, sintering curing and chemical agent processing etc.
Cement solidification
Cement is one of the most commonly used hazardous waste stabilizer. This
technology mixes the fly ash with the cement concrete together to form a solid state,
which will become hard cemented waste after hydration reaction, so as to achieve the
purpose of reducing the extraction of hazardous constituents in the fly ash. Its basic
principle lies in reducing the surface area of the fly ash through solidification and
inclusive, and decreasing its infiltrability, to achieve the purpose of stabilization and
detoxification.
Asphalt solidification
This method is by means of water impermeability of the asphalt, encasing and
fixing the fly ash surface in order to prevent the stripping of the harmful substances,
which will not involve a chemical change. In the treating process, the particle diameter
of fly ash and moisture must be appropriately adjusted, and in the meantime, the
impurities should be removed as much as possible, so that the asphalt-coated layer can
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completely cover the handled material. As to the type of molding machine, it is the same
with the apparatus described in the cement solidification method.
Sintering curing
This method is to pelletize the fly ash alone or pelletize the fly ash mixed with
glassiness additives, and then sintering cure them with a high temperature of about
1,100 ℃, thereby forming a substance with stable physicochemical properties and high
hardness.
Fusion solidification
Someone called it vitrification technology. This technology is to fill the fly ash to
be processed into a high-temperature electric arc furnace for a high temperature fusion
process, to make it generate glassy silicate form which packs the soluble ingredients and
prevents them from dissolving out.
Chemical agent treatment
Medicament stabilization is a process by use of the chemical agent through a
chemical reaction to turn the toxic and harmful substances into the substances with low
solubility, low transport property and low toxicity. Mix the fly ash with insoluble
treating compound with complex radical, then the soluble metals (Cd, Pb, etc.) in the fly
ash reacts with the complex radical in treating compound to form stable complex, which
thereby fix in the fly ash, therewith achieving the possibility of greatly reducing the
harmful ingredients extraction in the fly ash.
In summary, compare with the several methods above, the chemical agent
stabilization process has the following advantages.
The technology is advanced with stable disposal effect for all kinds of heavy
metals; after stable disposal, the volume reduction rate of fly ash is high, saving landfill
field storage capacity, thus the transportation costs is low; the heavy metal content in the
fly ash treated by medicament stabilization technology is easy to reach the landfill
control standards, so as to reduce the risk of secondary pollution of the treated waste;
the technological process is simple with simple equipment and convenient management;
Fly ash stabilization in this project takes use of cement as stabilizing material,
matching with the stabilization process of mixing the cement with chelating agent.
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(3) Engineering program
Process flow
Cement stabilization process includes the steps of the storage and transport of fly
ash and cement, the preparation of chelating agent, the ingredients of the material, the
kneading and curing, and the main process is as follows: the fly ash produced by flue
gas purification is transported to the fly ash warehouse via the bucket elevator, and the
bulk cement is blown into cement silo by bulk cement tanker by means of compressing
air. Fly ash stabilization chamber is also furnished with chelating agent tank, the
chelating agent injection pump, water tank and water pump. Fly ash and cement are sent
to the mixing roll after being measured according to preset proportion, and then the
mixing roll stirs and mixes the materials, and pro rata evenly add the chelating agent
solution and water. In order to make the stabilized fly ash achieve sufficient strength to
prevent the stripping of heavy metal species, the mixed materials should be cured
through curing conveyor, and then are transported to the fly ash pit for storage through
the bucket elevator and conveyor.
The fly ash after stabilization meets the requirements of Identification Standard for
Hazardous Wastes-Identification for Extraction Toxicity (GB5085.3-2007) and Standard
for Pollution Control on the Landfill Site of Municipal Solid Waste (GB16889-2008),
and is regularly loaded into the dedicated truck through cinder crane and sent to the
landfill field for landfill disposal alone.
The delivery of both fly ash and cement is performed in sealing arrangement, and
both the materials storage equipment and transportation equipment is equipped with
ventilation and dust removal facilities. All devices of fly ash stabilization system can
automatically run continuously via the on-site control panel and mainly send the
running signal to the DCS system; meanwhile, each device can separately perform with
manual operation on the spot. Fly ash stabilization system runs 1 shift daily for 12 hours
and the yearly running time is 330 days. Technological process is shown in figure 2.2-8.
Choice of chemical agents
Chemical agents that adapt for disposing the fly ash include phosphates, iron
oxides, sulfides, and macromolecule chelating agent. This project recommends to use
the macromolecule chelating agent.
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2.2.7 Water supply and drainage and power supply engineering
2.2.7.1 Water supply

(1) Water source
Domestic water of incineration power plant uses groundwater, and the other
production and fire water takes from Lingzha Reservoir.
(2) Water consumption
Domestic water consumption
Domestic water of workers is counted by 200L/person/d. The fixed member of the
whole plant is 80 persons, so the water consumption is 16.5t/d; the other domestic water
of offices is 0.5t/d, and the daily domestic water consumption is 16.5t/d.
Production water consumption
Plant production water supply mainly includes recirculated cooling water and
industrial fresh water. Furthermore, there is also a part of reuse water.
A. Water consumption of recirculated cooling water
The first-phase water supply object of recirculated cooling water is industrial
cooling water for turbounit and incineration chamber. In which the cooling water of
condenser, air cooler and oil cooler is supplied by circulating water pump, and the
cooling water capacity is 75,952 m3/d. And the rest industrial cooling water is supplied
by the vice circulation pump with the cooling water capacity of 2,960.68 m 3/d.
Industrial cooling water supplied by vice circulation pump will flows into circulating
backwater mother tube for recycle use after the cooling equipment cools down. The
maximum temperature of water supply for condenser in summer should be less than
33℃, at which time the designed temperature of water supply for cooling tower is
41.23℃.
B. Industrial water consumption
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Industrial fresh water chiefly supplies for the chemical water workshop, industrial
water of flue gas purification plant, which at the same time can act as the alternate
source for circulating water replenishment.
Semi-dry reaction tower, fly ash stabilization, raw water of chemical water
workshop are supplied by industrial pumps. The total water demand of boiler normally
working at the first phase is 240.96 m3/d, while the maximum water demand in the state
of boiler accident or startup is up to 784.96 m3/d.
The cooling tower makeup under normal operating conditions is supplied by
header pipe of industrial water. When the pipe network is in maintenance, this part
water volume can be also supplied by the industrial fire-water pond with the makeup
water volume of 1,673.39 m3/d for one term.
In addition, the industrial cooling water is also needed as the doped cold water of
oil cooler, air cooler cooling in summer.
C. Reuse water
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Cool pool water and slag out equipment water demands little on water quality,
which can use circulating water and blowdown water. This design can improve the
utilization of water, and save the fresh make-up water consumption.
Reuse water of ground rinse water, road rinse water and green belt sprinkling
which reaches the standards after treatment by using plant leachate treatment station.
D. Fire demand
The fire prevention system in the whole plant includes the indoor fire hydrant
water supply system, outdoor fire hydrant water supply system and the fire monitor
system of waste storage tank. Water for fire-extinguishing is designed in accordance
with the outdoor fire hydrant of 35L/s, indoor fire hydrant of 15L/s and fire monitor of
60L/s.
The duration of outdoor fire hydrant and indoor fire hydrant is counted by 2 hours,
while the fire water monitor is 1 hour. The water for fire-extinguishing at a time is
considered by "fire monitor water consumption at a time+1/2 of outdoor fire
consumption", that is 342m3 stored in the industrial fire-water pond.
(3) Total water consumption
In summary, the water consumption of the plant reservoir is 1,914.35t/d and the
groundwater is consumed 23.4t/d.
(3) Water budget
See the water budget figure for details of the whole plant water consumption, as is
shown in Figure 2.2-9.
(4) Selection and layout of the water supply system
The factory sets up the domestic water supply system, industrial water supply
system, circulating water system and reuse water system.
Domestic water supply system
Supply the domestic water and central laboratory water for each workshop of the
incineration plant.
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The plant pipelines are in twiggy layout with direct burial and laying. The depth of
burial is about 1m and the collecting main caliber is DN65 with the steel and plastic
compound pipes.
Industrial water supply system
After the industrial water is led into the 2,000 m3 industrial fire-water pond within
the plant, it will supply for chemical water workshop, industrial water of the flue gas
purification plant after pressurized by industrial pumps, which at the same time can act
as the alternate source of the circulating water makeup.
Equip the integrated water pump house with two industrial pumps, one doped cold
water pump (with small pump), a single-phase vertical centrifugal pump. Single pump
parameter of the industrial pump is Q = 17.5-30m3/h, H = 34.3-27.5m, N = 4kW. One
pump is used and the other one is standby in the normal working state of boilers. Both
of the industrial pumps can be started simultaneously in the state of boiler breakdown or
start-up. Main parameters of the doped cold water pump are Q = 65.4-112 m3/h, H =
32-21m, N = 11kW,
The plant industrial water supply is in twiggy pipe network layout and the
collecting main caliber is DN95 with the steel and plastic compound pipes.
Doped cold water pipe caliber is DN200 with the welded steel pipe.
Recirculated cooling water system
A. Supply objects and equipment selection of recirculated cooling water
The first-phase water supply object of recirculated cooling water is industrial
cooling water for turbounit and incineration chamber. In which the cooling water of
condenser, air cooler and oil cooler is supplied by circulating water pump, and the
cooling water capacity is 75,952 m3/d. And the rest industrial cooling water is supplied
by the vice circulation pump with the cooling water capacity of 2,718 m3/d. The water
supply pipe of industrial cooling water adopts DN250 welded steel pipe, which will
flows into circulating backwater mother tube for recycle use after the cooling equipment
cools down. The makeup water pipes use high low liquid level float valve for hydraulic
control.
The cooling of circulating water uses rectangular counterflow mechanical draft
cooling tower, and the wet bulb temperature τ = 27℃, the cooling capacity Q =
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2,000m3/h, Δt = 8.23℃. Select 3 groups and design as conjunct and linear layout, with
the towers plane size L×B = 39m × 13m. The collecting tank is set under the cooling
tower with the effective size of 39×13×2m. The first-phase three groups will be running
at the same time with the lower running water temperature; after the completion of the
third-phase, three groups will be running at the same time with the running water
temperature reaching the designed running status.
B. Lectotype of the circulating water pump
Equip the integrated pump house with three circulating pumps. Single water pump
Q = 2,000m3/h, H = 21m, N = 185kW, 380V. Two pumps will be used and one for
standby at the first phase. After the completion of the second phase, three pumps will be
running simultaneously. Two vice circulation pumps, single water pump Q = 96-192
m3/h, H = 36-28m, N = 22kW, with one for use and the other one for standby.
C. Stabilization measures of circulating water quality
In order to ensure a stable circulating water quality and prevent fouling and
corrosion in each water equipment, water quality stabilizers dosed in the cooling water
should be designed. Types, quantity as well as cleaning, pre-film of the dosed water
quality stabilizer should be determined after testing the water quality and stability.
Select the water quality stabilizer equipment for 1 set.
(4) Reuse water system
Slag out equipment water, cool pool water and lime cream preparation water
demand little on water quality, which can use circulating water and blowdown water and
be supplied by vice circulation pump pressurizing. Reuse water of ground rinse water,
road rinse water and green belt sprinkling which reaches the standards after treatment
by using leachate treatment station. This design saves the amount of fresh water.
(5) Fire water supply
According to the Code for Hydraulic Design of Fossil Fuel Power Plants
(DL/T5339-2006), the outdoor water for fire-extinguishing is 35 L/s, and the indoor
hydrant water for fire-extinguishing is 15 L/s. If the fire synchronize times is one and
the fire duration is 2h, then the maximum fire water consumption is 342m3.
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2.2.7.2 Drainage engineering
(1) Leachate engineering
The water quality of leachate generated by the waste storage tank in the main plant,
the sewage generated by ground rinse in waste unloading area and vehicles rinse is poor,
which will be collected and discharged into the leachate treatment station of waste
landfill field approximately 700m away from the northwest for unified treatment.
The previous forecast treatment scale of Sanya leathate treatment station of
sanitary landfill field of waste is 298.89m3/d. The completed treatment scale is 150m3/d
now, which is unable to meet the needs of the sewage treatment in landfill field, and an
urgent transformation is needed. After the incineration plant is newly built, the fresh
waste leachate production is 143t/d, where COD is about 50,000mg/L. Whether the
amount of water or water quality concentration, both of them are beyond the current
treatment scale and treating capability of the leachate treatment station (150m3/d).
Therefore, it needs to transform the leachate treatment station before building the waste
incineration power plant, and the renovation projects include:
When the incineration plant is put into operation, the landfill field will stop
landfill the fresh solid waste, and meanwhile lay filming for closure process of the
existing landfill area from now on. In this way, the landfill field leachate production will
be greatly reduced. After this project is put into operation, the main source of leachate
comes from the leachate produced by this project. Filming Closure work is about to
begin after the project is constructed and put into operation. Based on the leathate
treatment station reformation program in landfill field, treat the sewage from the
proposed dining kitchen waste processing center in the south of this project at the same
time after the transformation of the leachate treatment station, at which time the
discharge of all sewage is reduced to 282t/d.
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The film treatment process load of existing leachate treatment station is heavy,
and greatly shorten the service life of the film, therefore propose a transformation and
replacement for the equipment and facilities of the existing leachate treatment station, to
ensure the leachate treatment effect.
An emergency sewage cesspool shall be designed to accommodate up to 7
days of sewage volume for the extended leachate treatment station, which is 1,974m3. If
using the mode above the normal water level to achieve the function of emergency
assimilative in each sewage treating pond design, it is recommended that the
assimilative capacity should be increased to a capacity of 10 days, that is 2,820 m3.
Supplement and improve the related environmental procedures for leachate
treatment station transformation.
After the above leachate treatment engineering transformation is completed, the
processing capacity of the leachate treatment system can meet the requirements of
leachate treatment in landfill field and incineration plant, to ensure the stable and
standard-reaching discharge of sewage.
(2) Sewage treatment and reclaimed water reuse
The sanitary sewage merges with laboratory sewage via sewage tank and is
discharged into the sewage treatment structure through plant sanitary sewer network for
unified treatment. It will supply water for road rinse, waste unloading area and vehicle
washing after reaching the reclaimed water reuse standard.
Treatment scale
According to the water budget of the whole plant, the water displacement is
30.2m3/d. Considering the chemical water treatment needs and certain resistance to
impact load, it is recommended that the designed size of sewage treatment should be
50m3/d, running for 20h per day.
(2) Process flow description
According to the influent characteristics and emission limits, determine the process
flow of this sewage station as shown in Figure 2.2-10.
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Figure 2.2-10 Process Flow Block Diagram
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This engineering designs the daily sewage treatment capacity for 50m3/d.
Considering the inhomogeneity of the sewage, set a regulating reservoir to regulate the
water quality and quantity. Upgrade the sewage by the pump to the first-level contact
oxidation tank. After degradation treatment by aerobic microbial, the sewage flows from
the first-level contact oxidation tank into the second-level contact oxidation tank for
further oxidative degradation. The effluent after two levels of aerobic reaction is dosed
for flocculation reaction after precipitation, and the supernatant is upgraded into the
filter equipment. Then the filtrate goes into the clean water basin, and is reused after
disinfection in the reused water pool.
(3) Recirculated cooling water
The supernatant is discharged into the rain pipe network after the project
recirculated cooling water cools down in sedimentation tank.
2.2.7.3 Power supply engineering

Annual power generation: 0.96×108kW·h/a
Annual own demand:

0.20×108kW·h/a

Annual electricity volume: 0.76×108kW·h/a
Electricity rate of own demand: 21%
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2.3 Pollution source analysis
2.3.1 Formation mechanism of main pollutants
2.3.1.1 Stench pollutants

Odorous substance refers to all the gaseous matter which can stimulate the
olfactory organ, causes displeasure and damages the living environment. It sometimes
can also cause vomiting and affect human health, which damages the person olfaction
and arouses diseases as one of the public hazards. Relevant ordinance of Law of the
People’s Republic of China on the Prevention and Control of Atmospheric Pollution has
made stipulations for preventing and controlling odor pollution. In recent years, our
country has established the discharge standards about odorous substances and
residential area standards.
(1) Stunk mechanism
Odorous substance stinking relating to its molecular structure, for example, two
alkyls combining with sulfur will become thioether with stench, such as dimethyl sulfur
(CH3) 2S

, methyl ethyl sulfur

CH3·C2H5S

etc. If the position of S in some

compound molecular structure changed, the nature of odor will also change. For
example, the rotten onion smell of ethyl sulfur cyanide
mustard smell of sulfo-isocyanate
position of N. Sulfur

C2H5NCS

=S , sulfhydryl

-SH

C2H5SCN

will become a

if exchange the position of S with the
and sulfur cyano

-SCN in all kinds

of compound molecular structures are the atomic groups to form stench, which are
generally called "odoriphore". There are other organics such as phenol
formaldehyde HCHO , acetone

C2H6C=O

C6H5OH ,

and butyric acid C3H7COOH etc.,

whose molecular structures do not containing sulfur, but containing hydroxyl group,
aldehyde group, carbonyl and carboxyl group, can also send out all kinds of off odor
and play a "odoriphore" role.
(2) Olfactory mechanism
The stench calls into play through human organum olfactorium. In the upper nasal
cavity is olfactory epithelium, which consists of olfactory cells (sensory cells), olfactory
mucosa formed by supporting cells and basal cells, as well as olfactory mucous surface.
At the end of olfactory cells are olfactory small cells, which reach out olfactory cilium
into the mucilage under the olfactory mucilage surface. The olfactory cells protrude
olfactory nerves into the olfactory bulbs. Then the stinch spreads to the olfactory center
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via two passageways.
2.3.1.2 Incineration flue gas
Major pollutants in the incineration flue gas are SO2 NO2 smoke and dust HCl,
CO and Dioxins, in which SO2, NO2, dust, HCl and CO are inorganic products
converted from the reaction between organics and O2, etc, while dioxin substance is a
toxic organic pollutant generated by burning solid waste.
(1) The mechanism of particulate matter generation
Like the combustion of other solid substances, in the process of household solid
waste incineration, due to the high-temperature thermal decomposition, oxidation,
volume and intensity of the burning materials and their products decrease, in which
most of the non-combustible materials are discharged in the form of slag on the grate
and a small portion of light mass substances, carried by the gas stream and
thermophoresis force, rise together with the high-temperature gas in the furnace, and are
discharged from the boiler outlet after exchanging heat with the boiler, forming the flue
gas stream containing fly ash of particles .
(2) HCl generation mechanism
HCl is derived from decomposition of solid waste containing Cl. Plastic containing
Cl in the household solid waste is one of the major ingredients to produce HCl. In
addition, kitchen waste (containing a lot of salt NaCl), paper, cloth ingredients will
produce HCl gas while burning.
(3) SOx generation mechanism
SOx are derived from the high-temperature oxidation process of household solid
waste containing sulfur. Take the sulfur-containing organic compounds for example; the
mechanism of SOx generation can be represented by the formula:
CxHyOzSp + O2
CO2 + H2O + SO2 + substances of incomplete combustion
2SO2 + O2
2SO3
(4) Mechanism of nitrogen oxides generation
Nitrogen oxides causing atmospheric pollution mainly refer to the NO and NO2,
mostly coming from fossil fuel combustion. According to the relevant literature, the
NOx formed in the combustion process can be divided into two classes: one is the NOx
generated from the fixed nitrogen in the fuel, known as the fuel type NOx; another is the
NOx generated from the atmospheric nitrogen, mainly formed in the chemical reaction
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between atomic oxygen and nitrogen at high temperature, usually referred to as thermal
type NOx. In the system of high-temperature combustion gas phase reaction, the
mechanism of thermal NOx generation is carried out as the following reaction:

O2  2O
N 2  O  NO  N
N  O2  NO  O
Thermal NOx are closely related to the combustion temperature, oxygen
concentration in the combustion gases and the residence time of the gas in the high
temperature range.
By combustion, about 20% ~ 70% of nitrogen compounds in the fuel will be
converted to fuel type NOx. Fuel type NOx generation mechanism has so far not fully
been understood. It is said that when the nitrogen compound in the fuel is burning,
thermal decomposition happens first to form an intermediate product, and then NO is
generated by oxidation.
(5) Mechanism of dioxin generation
Dioxin is chlorinated organic compound containing one or two oxygen bond
linking two benzene rings. The difference of chlorine atoms substituted positions from 1
to 9 constitutes 75 isomers of polychlorinated dibenzo (PCDD) and 135 isomers of
polychlorinated dibenzofurans (PCDF) - usually collectively referred to as dioxin
(Dioxin), of which 17 kinds (2, 3, 7, 8 substituted by chlorine) are considered to be the
most severe hazard to human and organism.
Dioxin production channel
In the incineration process of household solid waste, the mechanism of formation
of dioxin is more complex, and so far the research results at home and abroad have not
been enough to fully explain the problem. The generation channels known to us may be:
A. Household solid waste itself contains trace amounts of dioxin, and since dioxin
has thermal instability, most of them will be decomposed in high-temperature
combustion but still part of them will be discharged after the combustion;
B. During the combustion, dioxin may be generated by the chlorine-containing
precursors. Dioxin precursors include polyvinyl chloride, chlorinated benzene,
pentachlorophenol, etc. In the combustion, dioxin will be generated through the
precursor molecule rearrangement, free radical condensation, dechlorination or other
molecule reaction process, and most of this part of dioxin under high temperature
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combustion conditions will be decomposed as well;
C. When the excessive incompletely-burnt substances in the flue gas generated due
to incomplete combustion meet right amount of catalyst substance (mainly heavy metals,
especially copper, etc.) at the temperature of 300 ~ 500℃, dioxin decomposed in the
high-temperature combustion will be regenerated.
Dioxin features
Dioxin is solid under standard condition with the melting point of about
303~305℃. Dioxin is extremely difficult to dissolve in water, and its solubility in water
at room temperature is only 7.2 × 10-6mg/L. With the same case at room temperature, its
solubility in dichlorobenzene is up to 1,400mg/L, which means that dioxin is easy to
dissolve in fat, so it is easy to be accumulated in vivo, but difficult to be discharged.
Dioxin below 705℃ is fairly stable, while above this temperature it begins to be
decomposed. Furthermore, dioxin has a very low vapor pressure, lower than 1.33 ×
10-8Pa under standard condition, which means dioxin at the normal ambient temperature
is not easy to evaporate from the surface.
Toxicity of dioxin
Dioxin is the most toxic compound composed unconsciously, and its toxicity is
over 100 times than that of potassium cyanide (KCN). Meanwhile, it is very harmful for
human body, and even with a very small amount, long-term ingestion can cause cancer
and other chronic diseases. IARC has classified it as first-level carcinogen to human. In
addition, dioxin will cause skin acne, headache, hearing loss, depression, insomnia,
neonatal malformations and such diseases, and may have long-term effects, such as
chromosomal damage, heart failure, and endocrine disorders, etc.
The toxicity of dioxins has a very close relationship with isomer structure. The
synthesis evaluation method of isomer concentration toxicity generally takes the toxic
equivalent (TEQ) of TCDDs to indicate the toxicity of the isomers, which is called toxic
equivalency factor (TEF), and the toxicity of other isomers is evaluated by relative
toxicity usually with ngTEQ/m3 as its unit of the measurement. The dioxin emission
standard in developed countries is generally controlled as 0.1 ngTEQ/m3. According to
the Standard for Pollution Control on the Municipal Solid Waste Incineration (GB18485
2001) of China, within the incinerator pollutants emission limit, dioxin is controlled
as 1.0 ngTEQ/m3.
Dioxin formation mechanism
Dioxin in the incineration process and the chemical reaction is an aromatic
compound, consisting of a benzene ring and oxygen, chlorine, etc. One of the most
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toxic is 2, 3, 7, 8 tetrachlorobiphenyl (2, 3, 7, 8 PCDD).
A. High-temperature synthesis: high-temperature gas phase generates PCDD
In the initial dry stage of solid waste entering the incinerator, after volatilizing
except moisture, the low-boiling organics containing carbon and hydrogen react with
oxygen in the air to produce water and carbon dioxide, creating a temporary hypoxia
condition, which allows the reaction between part of the organics and hydrogen chloride
(HCl) to generate PCDD.
B. De novo synthesis
PCDD is generated from the reaction between macromolecular carbons (carbon
residue) and organic or inorganic chlorine in fly ash matrix under the condition of low
temperature (250~350 ℃). When oxidized, 65%-75% of the residual carbons are
converted to carbon monoxide, and about 1% to chlorobenzene, further to PCDD. The
higher the rate of gasification of carbon in the fly ash is, the larger the claimed amount
of PCDD is.
C. Precursor synthesis
Complete combustion and heterogeneous catalytic reaction on the fly ash surface
allow the generation of a variety of organic vapor precursors, such as polychlorinated
phenol and diphenyl ether, which further produce PCDD. Raw fly ash of
aluminum-containing silicate generated in high-temperature combustion contains
non-volatile transition metal and carbon residue. The fly ash particles form a large
adsorption surface. When the fire box is cooled, the incomplete combustion products on
the surface of the fly ash particles react with each other and a variety of surface
reactions occur between incomplete combustion products and other predecessors. On
the other hand, a variety of condensation reactions occur between the fly particles and
the non-volatile metals and their salts. PCDD adsorbed on the surface of the fly ash
particles is generated through a variety of complex organic reaction. When the
temperature of burning solid waste is 750℃ with excess oxygen, it is the easiest to
generate incomplete combustion products.
(6) Mechanism of other acidic gas generation
Hydrogen chloride and hydrogen fluoride are generated by reaction between
chlorine, fluorine from the solid waste and hydrogen ion from burning hydrocarbon.
Carbon dioxide, sulfur dioxide, and nitrogen dioxide are generated by the oxidation of
sulfur and nitrogen in solid waste. Acidic substances (such as sulfuric acid and nitric
acid mist, etc.) are formed by combination of hydrogen chloride, hydrogen fluoride,
sulphur dioxide and nitrogen dioxide etc. in the flue gas, water in the solid waste and
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water vapor in the atmosphere in the incineration.

2.3.2 Project pollution source analysis
2.3.2.1 Analogy survey on pollution source
Table 2.3-1 shows the generation and discharge condition of pollutant of power
plant by solid waste incineration in grate furnace used by Qionghai Municipal Solid
Waste Incineration Plant.
Table 2.3-1 Summary Table of Source Intensity and Emission of Pollutants
from Qionghai Municipal Solid Waste Incineration Plant (225 t/d).
Pollutants

SO2

Generation
(kg/h)
Emission (kg/h)
Removal
efficiency (%)
Pollutants

1.92～2.26

8.53～9.23

2.85～3.16

Smoke and
Dust
71.8～90.6

1.10～1.80
26.3～38.8

5.45～6.44
33～35

0.10～0.16
95.5～95.6

0.27～0.41
99.6

Generation
(kg/h)
Emission (kg/h)
Removal
efficiency (%)

0.011～0.015

1.4～2.1

190～290

0.003～0.008
50.6～65.1

0.019～0.039
98.0～98.2

0.14～0.25
99.1～99.3

Hg
g/h

NOX

HCl

Cd
g/h

Pb
g/h

Dioxin
ugTEQ/h

0.393～2.296

CO
0.68～0.96
0.15～0.71
37.0～59.1
Note
Approval load of
84.0% to 89.5%,
with an average
of 86.75%

Note: Adapted from the Environmental Protection Acceptance Monitoring Report of
Qionghai Municipal Solid Waste Incineration Plant.

2.3.2.2 Intensity of pollution source determination
(1) Flue gas emission of incinerator chimney
Exhaust gas generated in the project is mainly off gas of solid waste incinerators.
The EIA mainly through analogy of the acceptance data of Qionghai Waste Incineration
Plant and combining design parameters of feasibility study report determines the
intensity of flue gas pollution source of solid waste incinerator. (Please see Table 2.3-2)
In the table, generation source intensity of SO2, smoke and dust, NOX, HCl, CO and
heavy metals were calculated by proportional analogy, and generation source intensity
of dioxin is calculated by other research data and the EIA report as 4ngTEQ/Nm3.
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Table 2.3-2
Polluta
nts

Generation condition
The
amount
of
exhaust
gas
(×104
Nm3 / h)

Smoke
and
dust
HCl
SO2
NOX
CO
Hg
Cd
Pb
Dioxin

Summary of Generation of Major Pollutants of Flue Gas Incineration in Solid waste Incinerator Chimney and Emission
Sources Intensity

Concentr
ation
(mg/m3)

Generation
kg/h

Control
measure
s

t/a

Flue
gas
purificati
on
83.38
11.34
90.72
equipme
59.63
8.11
64.88
243.60
33.13
265.04 nt with
semi-dry
25.37
3.45
27.6
process
3.97×10-4 5.4×10-5 4.32×10-4
+
13.6
0.055 7.5×10-3
6.0×10-2
SNCR
7.65
1.04
8.32
+
4ngTEQ/ 0.544×1 4.35×10-6
Active
m3
0-6
carbon
adsorpti
on
+
Bag
filter
Note: all year equivalent time computed as 24 h/d, 8,000h / a.

Remov
al
efficien
cy
％

Emission condition
Concentr
ation
(mg/m3)

99.6%

9.56

Emission
Kg/h

t/a

Projec
t
Index
(mg/
m3)

Emis
sion
stand
ard
(mg/
m3)

30

80

50
200
250
80
0.2
0.1
1.6
0.1
ngTE
Q/m3

75
260
400
80
0.2
0.1
1.6
0.1
ngTE
Q/m3

Emission
parameters
Heig Inn
Te
ht
er
mp
(m)
dia erat
met ure
er (℃)
(m)

The
emiss
ion
way
and
wher
eabou
ts

325.23

2391.40

2601.84

90%
70%
50%
0
60%
98%
99%
99%

8.31
17.87
121.84
25.37
1.59×10-4
1.1×10-3
7.65
0.04
ngTEQ/m
3
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1.30

10.4

1.13
9.04
2.43
19.44
16.57
132.56
3.45
27.6
-5
2.16×10
1.73×10-4
-4
1.5×10
1.2×10-3
-2
1.04×10
8.32×10-2
0.544×
4.35×10-8
-8
10

80

3.0

130

Conti
nuous
emiss
ion of
the
atmos
phere

(2) The fugitive emission of dust and odor pollutants of solid waste
storehouse
Fire coal, limestone and clinker in the project are stored in the semi-closed or
closed-end way. The fugitive dust rises in the transport, loading and unloading of fire
coal and clinker.
A. Dust rising in loading and unloading
Based on the analogy survey on dust emission rising in loading and unloading in
the residue field of the same type, the dust emission rising in loading and unloading can
be estimated as 0.02 ‰ of the loading and unloading amount after the measure of
sprinkler dust suppression is taken, or other measures. Based on the report of the
feasibility study, the project transportation volume is about 233,000 t/a, and the load and
unload dust emission is 4.66 t/a by calculation. After the measures of dust extraction
and dust suppression are taken, the discharge amount of dust is 1.4 t/a with dust removal
efficiency as 70%.
B. Other dust emission
Other dust mainly include a small amount of dust generated from the ash outlet,
belt conveyor and other processes, compared with the same type of manufacturers, the
dust emission in above process is about 0.7t/a.
C. Odor pollutants in solid waste storehouse
Based on the feasibility study report, dump pit of the project can store solid waste
of 7,574t. Calculated on the basis of 700t for one term, it shall be the amount of 10.8
days. Pollutants generation coefficient of solid waste odor pollutants determined
according to the reports on relevant literature in the EIA is shown in Table 2.3-3. Please
see Table 2.3-4 for the generation of major odor pollutants (NH3, H2S) calculated in
solid waste storehouse.

Table 2.3-3 Pollutants Generation Coefficient of Solid waste Odor Pollutants
Temperature
Major pollutants
NH3 (g/t solid waste)
H2S (g/t solid waste)

15℃

30℃

60.59
6.20

86.68
8.87
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Table 2.3-4 Solid waste Odor Pollutants Generation Situation
Temperature
Major pollutants
NH3
H2S

15℃
Generation
(kg)
458.91
46.96

30℃

Generation rate
(kg/h)
1.77
0.18

Generation (kg)
656.51
67.18

Generation rate
(kg/h)
2.53
0.26

(2) Wastewater
Cinder and fly ash in the project are both stored and transported air tightly, and all
are controlled to be harmless, and almost have no impact on groundwater. Solid waste
pit and pipe network and sewage treatment facilities adopting strict anti-seepage
measures will ensure no leak accident, and will not have adverse effect on the local
groundwater environment.
According to water balance figure in Figure 2.2-9, the waste water generated when
the project is completed and put into operation, includes mainly solid waste leachate,
solid waste truck cleaning wastewater, cooling water system sewage, acid and alkali
regeneration flushing waste water of chemical water workshop and sanitary sewage of
staff, etc.
leachate
A. Water volume determination
The solid waste leachate generation is mainly affected by the solid waste
ingredients in the plant, the moisture content and storage time, of which kitchen waste
and peel solid waste content are main factors that affect the quality of leachate. Because
of the different living standards, industrial structures and climates, solid waste
component and moisture content vary greatly from place to place in the country. The
solid waste leachate generation is mainly affected by season and rainfall, generally
accounting about 10% to 25% of the amount of solid waste. As Sanya is located in the
tropics, water content in solid waste is higher. According to feasibility study estimate, in
this project, the amount of leachate generated from the solid waste pool is
approximately 140 t/d, and the amount of rinse water of solid waste unloading platform
about 3 t/d, and 143 t/d, 47,667 t/a in total.
B. Water quality determination
The solid waste leachate composition is very complex, usually containing soluble

53

organics of high concentration and inorganic ions, including a large amount of ammonia
and various cations dissolved, some heavy metals, phenols, tannins, soluble fatty acids
and other organic pollutants especially organics and NH3-N of high concentration, and
different ingredients vary greatly, mainly depending on the composition of the waste
and solid waste piling time. Please see Table 2.3-5 for the typical index of solid waste
leachate in Shenzhen given by Urban Solid Waste Incineration Technology (training
materials for professional and technical personnel of the construction industry
continuing education).
Table 2.3-5 Water Quality of Solid waste Leachate (Mg / L)
Pollution
factor
Index

CODCr

BOD5

SS

46300

33200

720

NH3-N

pH

683.4

5.3

Total

Hexavalent

phosphorus

chrome

124

0.03

Arsenic

Mercury

Aluminum

0.1

0.004

0.3

Cooling water system drainage and boiler sewage
The project applies closed circulation water supply. Water discharged amount from
water cooling system is 201.38t/d, and sewer from the boiler about 17t/d. The two
strands of water mix and descend to normal temperature, and enter the storm-water
pipes and then are directly discharged.
Sewage of chemical water workshop
According to the aforementioned production processes and water balance,
chemical water workshop sewage water is mainly the recoil water after desalting
treatment, the average generation amount of which is 67t/d with high pH. After
processed in neutralization treatment pool, the major content in the water is salt to
ensure its pH around 7 and it will be discharged into rain pipe network. However, in
order to save water, the assessment suggests the neutralized water containing brine to be
reused for solidifying fly ash and in other suitable processes so as to reduce their
emission.
Workers household sewage and laboratory sewage
The project members are fixed to 80 people, and the amount of handhold sewage
water is calculated as 0.8 of water consumption, namely 13.2t/d. Mixed with 2t/d
laboratory sewage, the amount is 15.2t/d and 5,067t/a in total. They will be discharged
into sewage treatment station to be processed to reach rinse water reuse standard for
washing ground vehicles and ground.
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Initial rainwater
The rainwater containing a small amount of attaching pollutants in the main plant
area during the earlier period of rainfall, if directly discharged into the area surface
waters nearby through rainwater pipes, it will bring a negative impact on nearby surface
water quality and thus the initial rainwater should be collected and effectively treated or
disposed. The following formula should be applied to calculate amount of runoff of the
above area in the assessment.

In the formula: Q—amount of runoff (m3/a);
w—main plant area (m2), according to the data of project design, main plant
area of the project is about 33,210m2;
h—rainfall intensity (mm/a), annual average precipitation of the district is
1,476mm; one rainstorm precipitation is 270 mm.
ψ—runoff coefficient, runoff coefficient of concrete or asphalt base surface is ψ
= 0.9.
By Calculation, the amount of rainwater is shown in Table 2.3-6.
Table 2.3-6 Rainwater Calculations
The hardened ground area (m2)
A rainstorm runoff (m3/d)
Initial rainwater (for 10 mins)

33210
8070
1345

In summary, after the project is put into operation, the generation, discharge,
treatment and disposal of various types of wastewater are shown in Table 2.3-7.
Table 2.3-7 Summarized Situation of Wastewater in Project



Q=47667
CODCr=2383
NH3-N =33.4

Compliance
emission
(t/a)
Q=47667
CODCr=4.77
NH3-N =0.72

Treatment and disposal
measures and
whereabouts
Sent to landfill
leachate treatment
station for processing

Q=67127

Q=67127

Direct emission after
cooling

Wastewater
type

Major pollutants

Generation
t/a

Solid waste
leachate

CODCr= ～50000mg/L
NH3-N = ～700mg/L

Cooling
water
drainage

Thermal pollution, the
temperature rise of about 4
~6 ℃
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Boiler
sewage
water
Chemical
water
workshop
sewage
water

--

Q=5667

Q=5667

pH:3～12

Q=22333

Q=22333
pH=7

Household
sewage

CODCr=400mg/L
NH3-N=30mg/L

Q=5067
CODCr=2.03
NH3-N=0.15

Q=0
CODCr=0
NH3-N=0

Initial
rainwater

CODCr=350mg/L
SS=2250mg/L

Q = 1345t /
time
CODCr=0.47
SS=3.03

Q=0
CODCr=0
SS=0

Direct
treatment
proposed

emission,
and reuse

Brought into sewage
treatment facilities and
treated
to
meet
standard of normal
water reuse for vehicle
and road rinse
Included in the sewage
treatment
facilities,
and to be reused after
being treated

(3) Noise
The main noise source in the project is boiler houses, generating sets, and other
supporting facilities. The intensity of main noise source is shown in Table 2.3-8.
Table 2.3-8 Intensity of Main Noise Source
Device name

Noise temporal
characteristics

Sound level
(dB)

Location

Noise nature

Steam turbine
set

Continuous
operation

94.4

Steam
turbine room

Aerodynamic,
machinery,
electromagnetism

Continuous
operation

76.0

Chemical
water
workshop

Machinery

Continuous
operation

88.1

Solid waste
storehouse

Aerodynamic,
machinery

82.3

Outdoor

98.0

Boiler house

Chemical
water
workshop
Solid waste
storehouse
exhaust fan
Drought fan
Blower
Water pump
Cooling tower

Continuous
operation
Continuous
operation
Continuous
operation
Continuous
operation

86.9
90.0

Air compressor

Intermittent
operation

89.7

Steam venting

Irregularly
scheduled

110~120
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Integrated
pump house
Cooling
tower
Air
compressor
room
—

Aerodynamic,
machinery
Aerodynamic,
machinery
Machinery,
electromagnetism
Machinery
Machinery
Aerodynamic

(4) Solid waste
The major solid wastes generated in project are cinder of incinerator, fly ash,
wastewater treatment sludge, household solid waste, etc. The total generation is 50,319
t/a, of which the generation of hazardous wastes is about 7,602 t/a.
Cinder
Cinder is the residue after solid waste burning in the hearth, accounting for 15% to
25% of the amount of incineration waste, generally including fire grate cinder and
falling ash between the fire grates. According to material balance in the feasibility study,
the cinder generation of single furnace is 2.545t/ h, based on which the cinder
generation of the project is estimated to 40,720 t/a.
Solid waste incineration residue discharged from the hearth is processed by slag
removal equipment (cooled with water). The slag not containing organic substances is
general solid waste. The main ingredients of the slag are the oxidation of silicon,
calcium, aluminum, iron, manganese, sodium, phosphorus material as well as scrap
metal. By design, slag will be shipped to Sanya solid waste sanitary landfill field for
landfill disposal. The slag can also be used as covering material in the landfill field.
Fly ash
In the project, "semi-dry process +bag dust collector" will be applied to process the
flue gas generated from the incinerators. The fly ash is formed by neutralizing reactants,
some alkali not fully reacted and active carbon collected by bag dust collector. The
generation amount of fly ash is generally 2% to 5% of the total waste disposal amount.
According to materials balance in the feasibility study, fly ash generation of single
furnace is 475kg/h, 7,600 t/a. According to the National List for Dangerous Wastes, fly
ash is hazardous, incineration residue whose serial number is HW18 (waste code
802-002-18).
Household solid waste, sludge
The household solid waste generation in this project is expected to be about 26.7
t/a and sludge generation about 2.31 t/d from solid waste leachate treatment system and
sludge cake (moisture content 75%) 770 t/a. All should be burnt back in furnace
incineration as required.
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Metal waste
The metal waste in the project is derived from municipal waste and magnetized by
magnetic separator installed on the vibration conveyor in the slag discharging system.
Like other similar projects, the metal generation is about 1,200 t/a. The waste metal
except the ironware should be packed, loaded and delivered to materials recycling
departments to be sold for comprehensive utilization.
Other waste generated
This project will generate small amount of waste ion exchange resin and waste
machine oil, and their generation amount are 0.6 t/a and 1.7 t/a separately.
Solid waste generation and disposal are shown in Table 2.3-9.
Table 2.3-9 Solid Waste Generation and Disposal
No.

Name of waste

Generation (t/a)

Classification

1

Cinder

40720

General

2

Fly ash

7600

HW18

Water processing
sludge
Solid waste
Waste ion
exchange resin
Waste machine
oil

770 (moisture
content 75%)
26.7

Metal waste

3
4
5
6
7
Total

General
General

Disposal methods
As raw materials of construction
for comprehensive utilization
Landfill after solidification
reaches the standard of landfill
field
Factory incineration
Entrust qualified units for
incineration

0.6

HW13

1.7

HW08

Entrust qualified units for
incineration

1200

General
waste

Comprehensive utilization

50319

2.4 Environmental protection measures
2.4.1 Flue gas control measures
(1) Smoke and dust prevention
According to the treatment experience of domestic and foreign solid waste
incineration plant, bag filter has many advantages such as high efficiency of dust
purification, easy maintenance, purification efficiency free from the impact of specific
58

resistance of particulate matters and the original concentration and has better treatment
effect on the organic pollutants and heavy metals with a separation efficiency over 99%.
Therefore, in this project bag filter will be applied.
(2) Acidic gas prevention and control
By applying semidry purification process in this project, with the combination of
"fluidized bed reaction tower + bag filter", waste gas burning from incinerators enter the
reaction tower after its heat is recycled in the waste heat boiler, and in the reaction tower
reacts with the lime pulp sprayed into the reaction tower to remove acid gases such as
HCl, SO2, HF, etc..
(3) Dioxin prevention and control
Dioxin is generated because of the complex thermal synthesis reactions by burning
waste gas in the solid waste incinerator. It is a general term of polychlorinated dibenzo to - dioxins and polychlorinated biphenylene oxide (PCDDs). It is a highly toxic
substance and can be absorbed by human body through food and respiration and other
channels. Long-term exposure to it will cause varied degrees of disease of the various
organs of the body. Thus it can bring great hazardous impact on human health and
environment. High degree of attention must be paid, and effective measures of
prevention and control must be taken to minimize generation of dioxin.
The first priority is to apply the incineration-controlling technology to avoid the
generation of dioxin. Take the following measures in the process:
Flip and mix solid waste fully in the incineration process, and inject the
secondary air to ensure burning evenly and completely;
Control residence time of flue gas longer than 2 seconds within the furnace at
the temperature of 850℃or above. Ensure full decomposition of dioxin;
Try to shorten the residence time of the flue gas at the temperature of
300-500℃to reduce dioxin regeneration.
In addition, in the follow-up process take the necessary control measures: inject
active carbon into the flue gas duct at the back of the reaction tower for the absorption
of dioxin in the flue gas, and then put it through bag filter to ensure full adsorption.
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With the above measures, the dioxin emission of the project can be controlled less
than 0.1ng/Nm3.
(4) Prevention and control of heavy metals
The heavy metals in the flue gas generally present in the state of solid and gas.
Therefore, the purification of heavy metals should be realized by taking measures in two
links: "high efficient captation" and "low-temperature control". Because of the
similarity between purification processes of heavy metal and the process of organic
pollutants, which is to inject active carbon for adsorption, and capture it by the dust
collector, thus, in the organics purification process, heavy metals are simultaneously
cleaned and the relevant standards are met.
(5) Prevention and control of NOx
Prevention and control of NOx should through combustion inhibit its formation and
by the SNCR system to meet environmental requirements.
(6) Prevention and control of CO
Sufficient turning and mixing the solid waste in the incineration process by the
motion of the grate are required to avoid the generation of CO caused by local hypoxia
in the furnace. At the same time, the right amount of secondary air should be sprayed in
to mix with the flue gas so that the CO will be further oxidized at high temperature.
(8) Pollutant removal process
Flue gas enters the flue gas purification system after most of the heat is recycled in
the boiler. , The flue gas purification system is designed with two incinerators in total in
the project. The flue gas purification system consists of lime slurry preparation system,
spray drying reaction tower, bag filter and discharging chimney of 80m. When flue gas
enters the drying reaction tower of lime slurry spray to remove HCl, SO2 and other
harmful substances, and after the flue gas is purified in the bag filter, it will be sent by
the drought fan through chimney to the atmosphere.
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2.4.2 Sewage control measures
According to the feasibility study, sewage is mixed with laboratory effluent
through septic tank and will be discharged through household sewage pipe network of
the factory into structure of sewage treatment and they will be treated collectively.
When it reaches the reuse standard of normal water, it will be provided to solid waste
unloading area and be used as vehicle washing water.
According to the influent characteristics and discharging limit, the processing flow
of this water station is shown in Figure 2.2-11. The daily sewage treatment capacity is
50m3/d in project design, and considering the inhomogeneity of the sewage, the
regulation pool is set to regulate water quality and quantity. Sewage is elevated into
first-level contact oxidation tank where it is degraded by aerobic microorganism and it
will flow automatically from the first-level contact oxidation tank to the second-level
contact oxidation tank to be further oxidatively degraded. After sedimentation of the
effluent from the aerobic reactions in the two tanks, it will go on flocculation reaction
with chemicals. The clarified liquor enters the filtrating equipment by elevation, and the
filter liquor will enter clean water tank. It can be reused after disinfection in the reuse
water tank.
Solid waste leachate will be disposed collectively in Sanya municipal leachate
treatment station of solid waste landfill field. The proposed method to process is
pretreatment system + external MBR system + nanofiltration (NF) system + reverse
osmosis (RO) system. The leachate treatment station replaces the old by the new to
reduce sewage treating amount by 6,205 t/a, and total discharge amount to 17 t/d, and
the reconstruction must be finished before operation of the incineration plant.
Please see part 2.6 and 9.2 for specific process and treatment effect.

2.4.3 Waste residue treatment
The major solid rejected materials in the project are residue generated by burning
the solid waste, waste metal except iron wares, fly ash captured in the flue gas treatment
system, etc. The following measures can be taken to process the solid rejected materials.
(1) After the solid waste incineration, the clinker does not contain organic
substances. The design is to deliver the cinder to Sanya municipal solid waste sanitary
landfill field for processing of landfill.
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(2) The fly ash generated from the waste heat boiler and flue gas treatment system
is hazardous waste and cannot be mixed with the ash for disposal. This project applies
pharmaceutical stabilization treatment and when the fly ash complies with the relevant
standards it will be sent to Sanya municipal solid waste sanitary landfill field for
disposal.
(3) Pack the scrap metals except iron wares, load and send to materials recycling
sector to sell for comprehensive utilization.
(4) Household solid waste of staff and sewage treatment station sludge should all
be processed near the incinerators.

2.4.4 Noise prevention and control
The project takes the following treatment measures on noise:
(1) When the factory is overall designed, the main source of noise should
wherever possible be located away from the operation places and offices, to prevent the
impact of noise on the working environment.

(2) In the control room where managers of operation centralize, sound absorption
devices (such as sealed windows and doors, etc.) should be set at the place of doors and
windows, and sound-absorbing ceiling should be set indoor, to reduce the impact of
noise on the operating personnel, and make their work environment meet the standard
of allowable noise.
(3) Take measures such as damping, installing silencers, sound insulation, etc.
(4) The maximum of noise source intensity of waste heat boiler venting to the air
could reach 120dB or more, if not taking measures of prevention, the contribution value
of noise could reach up to 65 ~ 75dB to 1km outside agricultural settlements. So
mufflers are required to be installed on the venting openings of surplus heat boiler to
descend the noise source intensity below 65dB.
(5) Because solid waste vehicles traveling back and forth will bring impact on
residents on both sides of the road, and noise value of solid waste vehicles in normal
driving away from the 15m is about 85 ~ 90dB, which has some influence on the
acoustic environment near the road, the speed of solid waste vehicles should be
controlled and road condition should be improved, and transporting solid waste at night
should try to be avoided.
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(6) Use devices of low noise.
(7) Enhance factory greening to play a role in reducing noise.

2.4.5 Odor prevention and control
Control and isolation is mainly used for odor pollution of solid waste incineration
plant, and these measures include: (1) use the enclosed solid waste truck; (2) set up air
curtain doors at the import and export of unloading platform of main building in the
waste incineration plant; (3) extract air at the top of the solid waste storage pit as
combustion air to form a negative pressure at the storage pit area in order to prevent the
stench overflowing; (4) set up deodorization devices of active carbon and organism
trickling filtration;(5) regularly clean the aged solid waste in storage pit; (6) set up
automatic discharge door to make the solid waste storage pit sealed; (7) set up bypass
pipe in solid waste storage pit to deal with the accident and meet the requirement of
exhaust under emergency circumstance.

2.5 Summary of project pollutants generation and discharge
conditions
Generation and discharge of pollutants in the project are shown in Table 2.5-1.

Table 2.5-1

List of Project Pollutants Generation and Discharge

Pollutant name

Waste gas

Wastewater

Smoke and dust
HCl
SO2
NOX
CO
Hg
Cd
Pb
Dioxin
Dust (in loading and
unloading process)
The volume of wastewater
CODCr
NH3-N

Generation
(t/a)

Reduction
(t/a)

Discharge(t/a)

2601.84
90.72
64.88
265.04
27.6
4.32×10-4
6.0×10-2
8.32
4.35×10-6

2591.44
81.68
45.44
132.48
0
2.59×10-4
5.88×10-2
8.2368
4.3065×10-6

10.4
9.04
19.44
132.56
27.6
1.73×10-4
1.2×10-3
8.32×10-2
4.35×10-8

4.66

3.26

1.4

47667
2383
33.4

0
2378.23
32.68

47667
4.77
0.72
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Solid
Waste

Clinker, fly ash, etc.

50319

50319

0

2.6 Overview of Sanya municipal solid waste sanitary landfill
2.6.1 Overview of landfill field
The Sanya Municipal Solid Waste Landfill Field is located in the col ringed by
mountains on three sides 9km away from the county level road from Fenghuang Town
to Gaofeng County, near the Mumian Village, Fenghuang Town, Sanya City, with a total
area of 14.0hm2. Its daily treatment scale is 500 t/d, with service life of about 18 years.
In June 2006, Hainan Environmental Science & Technology Economic Development
Company completed the Environmental Impact Statement of Sanya Municipal Solid
Waste Sanitary Landfill Field Project, and in August gained the approval of the
provincial administration departments of environmental QTHZJZ[2006] No. 57). With
a total investment of RMB77.61 million Yuan, the construction was started in December
2007, basically completed and officially put into trial operation in March 2009, and has
not yet conducted acceptance environmental protection. Its main parts include waste
dam, seepage system, penetrating fluid collectively discharging system, leachate
treatment system, biogas collection and processing system, flood control and drainage
facilities in the field, etc. But daily clearance volume of solid waste in Sanya City has
exceeded 600t. With economic development, the daily clearance will continue to
increase. Thus, the landfill disposal capacity will be challenged, and the life of the
landfill field will greatly be shortened.

2.6.2 Pollution source in landfill field
According to the Environmental Impact Statement of Sanya Municipal Solid Waste
Sanitary Landfill Field Project (Hainan Environmental Science & Technology
Economic Development Company, 2006), intensity of major pollution source and
pollution factor source of Sanya municipal solid waste sanitary landfill field are shown
in Table 2.6-1.

Table 2.6-1 Summary of Intensity of Various Pollution Sources in Landfill
Field
Project

Pollution
source

Quantity
of
sewage

Concentration of pollutants generated mg / L
COD
BOD5
SS
NH3-N
Oils
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Note

Sewage

Project

Waste
gas

m3/d
283.8

12000

5000

400

Flushing
sewage
Househol
d sewage

5.95

200

150

400

8.5

250

150

200

15

Dining
sewage

0.64

350

200

250

5

Leachate

Pollutio
n
source

Quantity of
exhaust gas

Solid
waste
dump
Kitchen

5.84×106

m3/a

500

Small
amount

15

Pollutants generated concentration
mg/m3
Dust
Dining fumes Stench
Small
amount

Reference to
Haikou solid
waste dump
Car wash and
rinse ground
Production
Management
District
Kitchen

Note

H2S 3.24 kg/h NH3 2.53 kg/h

2.88×106

5.0

Project

Pollution source

Intensity of noise source dB (A)

Note

Noise

Landfill equipment
Construction
equipment

88~96
About 95

Operation period
Construction period

Project
Solid
waste

Pollution source
Household solid
waste
Construction solid
waste and waste slag

Generation
25kg/d

Note
Operation period

Construction waste: 446 tons /
Construction period
construction period
Waste slag: 234,216m3 / construction
period
Note:
petroleum;
animal and vegetable oils;
dimensionless;
generated by
landfill, when strong winds larger amount generated

The environmental protection adopted measures raised in EIA:
(1) Waste gas treatment
Set up effective facilities for landfill gas emission in landfill field to avoid the
landfill gas natural aggregation, migration, etc. and prevent fire and explosion. When
the landfill field does not have the condition for landfill gas utilization, the gas should
be led off and burnt collectively by torch.
(2) Solid waste treatment
After collecting the solid waste, discharge and landfill in solid waste landfill field,
but recycle the metal and glass.
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(3) Noise control
When equipment are introduced, try to choose the type of low noise and set up
sound insulation devices on the equipment with large noise such as air blower, and
conduct sound insulation, noise elimination treatment to them.
(4) Sewage treatment
1) Production sewage
After the rinse effluent being through the oil interceptor and the laboratory sewage
being neutralized, discharge them together into sewage treatment station for processing.
According to the feasibility study, set up the leachate collection system and treatment
system, including the diversion layer, blind ditch, liquid collection well (pool),
regulating reservoir, pump house, sewage treatment facilities, etc. Sewage is processed
by ultrafiltration-nanofiltration membrane technology. Leachate after treated may
achieve the first or second level discharge standard.
2) Sewage
Management district sewage after being processed in septic tank enters the sewage
treatment station with oily dining sewage for processing.

2.6.3 Leachate treatment station in landfill field
2.6.3.1 Leachate treatment craft

(1) Treatment craft of the original leachate treatment station
According to the design description of the Sanya Municipal Solid Waste Sanitary
Landfill Preliminary Design (Beijing Novel Environmental Protection CO.,LTD )
3

the

design treatment capability of leathate treatment station of landfill field is 150m /d by
applying the treatment craft of membrane biochemical reactor (MBR) + nanofiltration
(NF) + reverse osmosis (RO) as in process flow diagram 2.6-1.
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Figure 2.6-1 Process Flow Diagram of Leachate Treatment Station of Solid
waste Landfill Field
The leachate first enter regulating tank. After water quality and quantity is
regulated, elevate the leachate to leachate treatment station by self-priming pumps.
After the particulate pollutant is removed through bag filter, it enters the denitrification
tank to process denitrification of organics cake. The MBR process includes two parts ultrafiltration system, bioreactor which includes two stages namely denitrification and
nitrification. Conduct denitrogenation to the sewage in denitrification tank and
decarburization in nitration tank. Due to basicity consumption for the excessive
ammonia nitrogen, sodium carbonate is required to be added in the water to increase pH,
and basicity of the influent water to ensure that the aerobic nitrification is carried out
smoothly. Due to the influence of high temperature on biological treatment, in order to
decrease the temperature of the whole system, sludge left is required to return to
denitrification tank after being cooled through plate type heat exchanger and cooling
tower when miscible liquids from the nitration tank flow back to the denitrification pool
for nitrogen removal by denitrification. In addition, due to the proportion disorder
between carbon and nitrogen in leachate, which affects biological treatment, and in
order to increase the carbon source by adding methanol in the design, a lot of foam is
generated in nitrification pool for large amount of aeration. Thus, antifoaming agent is
added into nitrification pool. Miscible liquids from nitrification tank enter the external
ultrafiltration membrane system after pressurized by water pump. Some of the miscible
liquids flow back to the nitration tank and some recycle in the system through recycling
pump. The water generated should be controlled within 135m3/d. Some amount of
excess sludge generated by biological treatment will be discharged into storage pool of
sludge regularly and after dehydration by plate and frame filter press (moisture content
of 80%); it will be transported to landfill area for landfill. Leachate, after biological
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treatment, enters the sodium filtration system and reverse osmosis system for further
processing, and will finally be discharged if reaching the standard.
(2) Treatment craft of leachate treatment station after transformation
According to the technology scheme of leathate treatment station reform in landfill
field, the process flow is shown in Figure 2.6-2. Solid waste leachate from the solid
waste storage pit of incineration plant is elevated by lift pump in the solid waste storage
pit into regulating tank of percolate in the incineration plant (residence time 5-7 days).
Because of large amount of solid particles contained in the solid waste storage pit, in
order to avoid the solid particles going into the regulating tank, the pretreatment
equipment is required to be installed before percolate is transferred into the regulating
tank in the burning field. Thus, the solid particulate matter of particle size larger than
1mm can be removed in the pretreatment equipment for slag removal before the
percolate enters the regulating tank. After the pretreatment, leachate ascends into
balancing tank by the lift pump.
After dining and kitchen biogas slurry is collected, it should be deoiled in the
deoiling pretreatment system in dining and kitchen processing area and the deoiled
sewage should be pumped into regulating tank in the landfill field for collection.
The leachate is directly elevated into the balancing tank by the lift pump.
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Figure 2.6-2 Process Flow Diagram after Leathate Treatment Station Reform
in Landfill Field

The aerator for pre aeration is set in balancing tank. Waste water from the
balancing tank is first elevated by intake pump of membrane biochemical reactor, and
next, after filtrated by bag filter, through water distribution system it enters the
membrane biochemical reactor (MBR) where biodegradable organics are removed by
biochemistry reaction and where biological denitrification is carried out. BOD, heavy
metals, suspended solids, etc. contained in ultrafiltration water will have met discharge
standard through the process of external MBR. However, COD and chromaticity formed
by organic matter, which are difficult to be biochemically degradated are still excessive
the standard and the effluent contain no suspended solids. Therefore, the design applies
nanofiltration (NF) to conduct advanced treatment to ultra filtrating water, in order to
remove the organic matter which is difficult to be biochemically degradated. Generation
rate of clear liquid of nanofiltration (NF) is up to 90%. When biological denitrification
is processed completely, the nanofiltration clear liquid can be directly discharged.
In order to reach the reuse standard, reverse osmosis treatment of nanofiltration
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clear liquid is designed in reform plan. Through the advanced treatment of reverse
osmosis to nanofiltration clear liquid, clear liquid of reverse osmosis will reach the
reuse standard. Since organic matter content in the concentrated solution is low and the
chromaticity is low as well, it can be used as cooling water for clinker in incineration
plant. Before the construction of incineration plant finished, as the amount of
concentrated solution is small, it may be reinjected temporarily to the landfill field.
Leachate treatment is divided into several units as follows: (1) pre-treatment
system; (2) MBR biochemical system; (3) MBR ultrafiltration system; (4) nanofiltration
(NF) system; (5) reverse osmosis (RO) system; (6) remaining sludge treatment system;
(7) concentrated solution treatment system.
2.6.3.2 Amount of leachate treatment and discharge destination

(1) Amount of leachate treatment and discharge destination in original leachate
treatment station
According to environmental impact of landfill field report, the generation and
discharge amount of sewage and pollutants of landfill field are shown as in Table 2.6-2,
i.e. 298.89m3/d. They are discharged into the west stream after reaching the standard by
the treatment of leathate treatment station, which has obtained the EIA approval (Annex
2). But in actual construction, the construction scale of leachate treatment station of the
landfill field is only 150m3/d, unable to meet the needs of wastewater treatment in the
landfill field.
Table 2.6-2 Forecast of Sewage Discharge Amount and Discharge
Concentration
Quantity of sewage
298.89m3/d

Generation amount

Discharge amount

t/a

t/a

COD

1309.1

10.9

NH3-N

54.55

1.64

Pollutants

(2) Treatment amount and discharge destination of leachate treatment station
reformed
Sanya municipal solid waste landfill field was set up and put into use in March,
2009. The treating capability in the design of original percolate treatment station was
150m3/d, but the actual amount of water treated is only about 25m3/d. Therefore,
percolate of about 0.10~0.15million cube meters is stored untreated in the landfill field
in three years. When the incineration plant is completed and put into use after 2 years,
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the landfill field will be used to landfill cinder, solidifying fly ash and original
household solid waste generated during overhaul of the incineration plant. After the
treatment of cinder treatment system in the incineration plant, water content of the
cinder is approximately 22%, and the incineration plant generates cinder of about 175t.
The cinder percolate generated is expected to be 50 t/d based on the percolate
generation amount in cinder landfill field of the same type. Considering the untreated
percolate exuding gradually from the original solid waste and landfill stacks during
overhaul of the incineration plant, the percolate amount generated from the original
household solid waste in the landfill filed is about 50~90t /d. According to the foregoing
analysis, the percolate generated in the landfill field of the project is expected to 120t/d.
In addition, according to the data of technology demonstration of the solid waste
incineration plant in Sanya, solid waste percolate in the incineration plant in the
first-term project is approximately 143 t/d; according to data of technology
demonstration of the dining and kitchen solid waste treatment, biogas slurry in dining
and kitchen solid waste treatment plant in the first-term project is about 87 t/d. The total
amount of percolate treated in the renovation and expansion project of Sanya municipal
solid waste percolate treatment station is about 350 t/d. The discharge amount is 282 t/d
after treatment (please see process flow diagram 2.6-2 for details) and they are
discharged into the west stream as the environmental impact assessment approval for
original landfill field.

2.6.4 Current situation of the solid waste landfill field and its major
problems
Sanya solid waste sanitary landfill status quo as shown in Figure 2.6-3, its main
problems:
(1) Certain pollution exists in waste field
Sanya solid waste sanitary landfill field undertakes harmless treatment of solid
waste of about 600 tons within the Sanya urban district. And some part of the surface of
the existing landfill hill is exposed, causing solid waste dust and odor spreading in the
wind, which has a bad impact on the surrounding environment.
(2) Small construction scale of sewage treatment station
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According to the forecast, sewage quantity of the landfill field is 298.89m3/d, and
discharged into the west stream after reaching the standard through treatment of leathate
treatment station of the landfill field. But in the actual construction, the construction
scale of the leachate treatment station of the landfill field is only 150m 3/d, unable to
meet the need of the wastewater treatment in the landfill field. The current situation
monitor in the stream 100m away from drain outlet shows that the content of ammonia
nitrogen exceeds the standard, which may be caused by unqualified sewage treatment.
3

Unable to manage in accordance with the relevant provisions

The landfill field has been put into use, but it fails to be managed in accordance
with the relevant provisions; failed to carry out the environmental acceptance; unable to
constantly monitor sewage discharge and report to relevant departments; fails to prepare
and implement the requirements of emergency management to protect environment.
(4) Single treatment method, low resource utilization rate
The treatment method of sanitary landfill adopted by Sanya City to process the
household solid waste is single and rather out of date, which is unable to recycle the
energy and resource contained in the solid waste and in which the sorting and recycling
work are not done before landfill.

Sewage outlet and monitoring facilities

Leachate treatment station
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Cofferdam

Emergency sewage tank

Landfill field

Landfill field after membrane sealed

Figure 2.6-3 Current Situation of Sanya Municipal Solid Waste Sanitary Landfill
Field
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3

Overview of Project Area Environment

3.1 Natural environment overview
3.1.1 Geographic location
Proposed project is located at the north of Sanya City and near Mumian Solid
Waste Landfill of Sanya City, geographic coordinates of the project are northern latitude
18°21 32.2 and eastern longitude 109°25 25.6 , geographic location sees Figure 1.6-1,
top view of surrounding conditions sees Figure 2.1-1, and current situation of land for
the project sees Figure 3.1-1.

3.1.2 Landform
Proposed site belongs to granite platform denudational landform unit, the original
land surface is mountain and hill and rolling terrain without large overall topographic
relief, grond elevation is 70.25m-52.12m generally with the maximum difference of
18.13m, northeast, east and southeast of the site are characterized by smooth terrain
with gradient of about 5°-10°, southwest, west and northwest lands of the site are
relatively steep with gradient of about 10°-30°, with 100% vegetation coverage rate, the
site is mainly planted with mango, rubber and betelnut tree etc., and surrounded by
flourishing vegetation with Chinese silvergrass clump partially.

3.1.3 Geologic aspects
(1) Stratum
Stratums in the area mainly include: Quaternary System Yandun Fm (Qh3y),
Holocene series Qh, Basulo Fm (Qp2bs), Beihai Fm (Qp2b), Cretaceous system
Lingkecun Fm (K1lk), Tangtadaling Fm (K1t) and Liuluocun Fm (K1ll), medium- and
lower-series Dakui Fm-Yahua Fm-Shatang Fm of Ordovician System (Q1-2d-s).
(1) Quaternary System stratum is mainly distributed in Sanya-Tianya area with
sand, gravel and sand clayey soil.
(2) Brief introduction to Cretaceous system
Lingkecun Fm (K1lk): mainly includes rhyolitic crystal tufflava containing gravel
and grey rhyolitic detritus and crystal tufflava containing gravel.
Tangtadaling Fm (K1t): mainly includes grey dacite and dacite crystal tuff
containing gravel.
Liuluocun Fm (K1ll): grey-ash grey dacite crystal tufflava, grey and thin layer of
dacite crystal tuff and dark grey dacite conglomerate and breccia lava.
(3) Medium- and lower-series Dakui Fm-Yahua Fm-Shatang Fm of Ordovician
System (Q1-2d-s): mainly distributed in southeastern Baopoling area with quartz
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sandstone, shale, carbonaceous shale, carbonaceous limestone, limestone and
calcirudite.
Stratum of reconnaissance area is eluvial-slope (Qedl), which is weathering residual
slope soil of stratiform clastic rocks and magmatic rock, the lithology is related to
parent rock, granitoid residual soil mainly includes gravelly sand and sand clayed soil,
the lower part is mixed with residual parent rock, whose content becomes gradually
higher from top to bottom.
(2) Geological structure
Proposed site is located at the south of Jiusuo-Lingshui tectonic belt with
secondary fracture structure development of northeast and northwest directions. Most
parts of this area is covered with Quaternary strata and part with the late Yanshan
magmatic rock.
(1) Jiusuo-Lingshui tectonic belt in east-west direction: located at about north
latitude 18°15'-18°30', traverses Ledong, Sanya and Lingshui areas, with east-west
length of 100km, it is composed of Jiusuo-Lingshui fracture zone, Yacheng-Tengqiao
fracture zone and Yaxian-Hongsha fracture zone etc. This tectonic belt is distributed
with Hercynian monzonitic granite, granodiorite, diorite as well as Yanshanian gabbro,
moyite, monzonitic granite and granodiorite, which form one huge granite dome
tectonic belt in east-west direction, the proposed site is about 15km from this tectonic
belt.
(2) Baojiashan fracture zone in northeast: with length of about 20km, it is located
at Gaofeng area of Sanya city and distributed along Baojiashan and Gaofeng areas. With
general strike direction of northeast and dipping toward northwest, the dip angle of the
zone is 65°-80°, serious silicification occurs in the zone and forms silicified rock zone,
the proposed site is about 1.5km from this tectonic belt.
(3) Gaofeng-Baopoling fracture zone in northwest: general strike direction is about
320°-330° by northwest, crushed zone, fault brecciated zone, compresso-crushed zone and
hot spring are distributed along this fracture zone, the proposed site is about 0.4km from
this tectonic belt.
Geological survey finds that there is no trace of faulted structure in the project site with
favorable stability.

3.1.4 Earthquake intensity
According to Code for Seismic Design of Buildings (GB50021-2010), the site
belongs to Category II and design earthquake group one with seismic fortification
intensity of six degrees, design basic earthquake acceleration is 0.05g, characteristic
cycle is 0.35s; the site is advantageous area for seismic resistance.
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3.1.5 Hydrology overview
There is a stream about 100m from the proposed project site in the west and
supplied by surface runoff and drainage from Xiangshui Hydropower Station which is
1.5km from the site. As one of tributaries of Xihe River in Sanya City, this stream flows
into Xihe River in Sanya City after flowing for 11km, flow is directly affected by
hydropower station and rainfall, being closely related to season, water volume is large
in rainy season and little and even cutout in dry season. Current service function of this
stream is irrigation water, and planned dominant function is agricultural water. Lingzha
Reservoir which is 2.4km from the site in southwest, with current function of
agricultural irrigation, is not in the same water system with this stream. There is Tangta
Reservoir 4km from the site in northwest with catchment area of 7.95km2, total storage
capacity of 1790×104m3, utilizable capacity of 1480×104m3, designed irrigation area of
490km2, actual irrigation area of 667km2 and irrigation water of 800×104m3/a. Tangta
Reservoir and streams flowing through surrounding areas of the site all belong to river
basin of Sanya City, but the site is located downstream of Tangta Reservoir.
According to hydraulic power characteristics of water-bearing medium and
occurrence conditions of ground water, ground water type of the proposed project site is
pore- and fissure-phreatic aquifer, which is evenly distributed in the whole site with
thickness of 8-36m generally, and partially of above 40m due to large variations to
elurium of granite, buried depth of water level changes with topographic relief, depth of
weathering and season influence, measured buried depth of water level in the site is
2-9m, due to poor water permeability, water inflow by well pumping in the site is 1-2 t/d,
and water break even occurs in dry season.
In addition, according to Preliminary Comprehensive Investigation Report on
Hydrogeology and Engineering Geology of Sanya Municipal Solid Waste Incineration
Plant and Kitchen Waste Treatment Plant (Hainan Marine Geological Survey and
Research Institute, November, 2011), ground water type of proposed site is pore- and
fissure-phreatic water, water resource is basically of independent hydrological unit with
simple replenishment and discharge conditions, natural replenishment is mainly of
vertical penetration of rainfall, permeability coefficient measured by packer
permeability test is K=1.84×10-4 -5.61×10-4cm/s, permeability coefficient measured by
indoor permeability test is K =1.24×10-4 cm/s～3.35×10-3 cm/s, No. ZK4 hole has
water leakage at 7-8m, since proposed site is used for construction of municipal solid
waste incineration plant and kitchen waste treatment center, the discharge will make
adverse effect on the environment, according to stipulations of Article 6.0.1-6.0.4 of
Technical Code for Sanitary Landfill of Domestic Refuse (CJJ17-2004), the site has
poor seepage-proofing capability and does not possess natural seepage proofing
condition, so seepage-proofing measures shall be taken.
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3.1.6 Climate and meteorology
Sanya belongs to tropical monsoon area and is close to the sea, so it is
characterized by distinct monsoon and land and sea breeze. According to statistical data
of Sanya Meteorological Station over years, average annual temperature of Sanya is
25.4℃ (details refer to Table 4-1); average monthly temperature is above 20℃. The
maximum annual extreme temperature is 36.0℃ (on July 11th, 1961); the minimum
annual extreme temperature is 2.0℃ (on January 12th, 1955). Sanya is influenced by
cold air down south from the northern part of China from October to February in the
following year, but the cold air generally stays in Sanya for 2-4 days each time, with
6-15 days of interval with the next time, the minimum extreme temperature is below
2.0℃. Average amount of evaporation over years is 1950.7mm, and annual sunshine
duration is about 2,586 hours. Average wind velocity over years is 2.7m/s.
Table 3.1-1 Average Monthly Temperature of Sanya Over Years
Month
Average
temperature

1

2

3

4

5

6

7

8

9

10

11

12

Average

21.0

22.0

24.0

26.5

28.2

28.5

28.4

27.8

27.8

27.2

25.8

23.9

25.4

According to precipitation data statistics of Sanya Marine Environment Monitoring
Station from 1996 to 2003, annual precipitation in Sanya is mainly in May to November,
and there is little precipitation from December to April in the following year. Average
annual precipitation is 1476.8mm; the maximum annual precipitation is 1772.1mm (in
1999); the maximum daily precipitation is 270.8mm (on September 25th, 2002); annual
maximum number of days of continuous precipitation is 17 (from June 10th, 1996 to
June 26th, 1996); average number of days of precipitation for heavy rain and above is
13.
Wind velocity: cold air and typhoon all leads to windy day, but typhoon leads to
higher wind strength, wind velocities equal to or more than 20m/s in Sanya occur From
July to October. Wind direction is NNE-NE. Wind velocity is 24m/s; maximum wind
velocity of SSW-W wind direction is 20m/s with higher wind velocity in northeast wind
direction and lower wind velocity in south wind direction.
Disastrous weather: disastrous weather in this area generally include gale,
thunderstorm and hail, gale refer to the weather with wind velocity equal to or more
than Force 8 Wind, gale in this area is mainly caused by tropical cyclone and typhoon in
summer and autumn as well as frequent cold air and cold wave down south in spring
and winter, average annual number of gale days over years is 16 and there is no gale in
some year. The most frequent days of gale occur in October. Gale in this area caused by
tropical cyclone and typhoon is higher than the gale caused by cold air and cold wave
down south in terms of number of days and wind strength, so gale mainly occurs in
typhoon season from July to November.
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Average annual number of thunderstorm days is 69.7, accounting for 19.10% of
that in whole year. The maximum number of thunderstorm days in one year is 100,
accounting for 17.40% of the total number, and the minimum number of thunderstorm
days is 51. The maximum number of thunderstorm days in one month is 14.1 in August.
There is no thunderstorm in December and January in the following year.

Betelnut woods in the site

Rubber woods in the site

Silvergrass clump in the site

Artificial forest such as mango in the site

Figure 3.1-1 Pictures of Current Situation of the Project

3.1.7 Vegetation and mineral resources
Type of native plant at project location: mixed monsoon forest community
(semi-deciduous monsoon forest community), artificial interference in history and
exploitation and utilization of land lead to artificial succession of vegetation and
succession of natural vegetation from pioneer plant, main plants of artificial succession
include rubber monodominant community, betelnut monodominant community and
mango monodominant community; succession of natural vegetation is mainly from
pioneer plants such as Erioglossum Bl, Helicteres isora, Clausena lenis, Canthium
horridum, Polyalthia cerasoides, Alchorne arugosx (lour), Brucea javanica, Microcos
paniculata, fragrant eupatorium herb, Common Andrographis Herb, Stachytarpheta
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jamaicensis and Mimosa pudica, which constitute natural mixed plant community or
association. Eucalyptus exserta, Acacia auriculiformis, shrub: Lantana camara and
Fragrant Eupatorium Herb (subshrub). Herb: Euphorbia thymifolia, Ageratum
conyzoides, Canda Fleablance, Mimosa diplotricha, crotalaria mucronata, awn, wedlia
trilobata, and Digitaria etc. Others shall refer to section of Analysis on Ecological
Impact during Construction Period.

3.2 Social environment overview
3.2.1 Administrative district and population
Sanya City sets two management districts of Hedong and Hexi and six towns such
as Yacheng, Tianya, Fenghuang, Jiyang (Tiandu Town was renamed as Jiyang Town on
January 10th, 2011), Haitang Bay and Yucai towns. In addition, five state farms
including Nantian, Nanxin, Nandao, Licai and Nanbin are also under its administration.
By the end of 2010, there was registered population of 570,100, and Sanya is the
populated place of more than 20 nationalities such as Han, Li, Miao and Hui
nationalities.
Located in Fenghuang Town of Sanya, the project site borders on the downtown
area of Sanya to the east, the South China Sea to the south, Tianya-Haijiao Scenic Spot
to the west and mountains to the north, with administrative area of 487.37 km2,
Fenghuang Town administers 13 administrative villages, 3 neighborhood committees
and 160 villager groups with total population of 50,700, and is the only populated town
of Li, Miao, Hui and Han nationalities in the whole province. There is cultivate area of
2,015 hectares (30,225 mu) and cultivate area per capita of 0.65mu currently in
Fenghuang Town. The coast line with length of 16km in the south is beautiful Sanya
Bay; Fenghuang Road connecting east-west expressway runs through center of the town,
which is characterized by sufficient water and electricity and convenient transport.
Famous Miaolintianyang District with area of more than 12,000 mu is located in the
administrative area, and is the important base of Hainan breeding and the planting base
of out-of-season vegetables in winter of Sanya as well.

3.2.2 Social development overview
(1) Economic development
Regional gross domestic product (GDP) of Sanya in 2010 was 23.079 billion yuan
(excluding agricultural reclamation, same below), with an increase of 20.2% calculated
by comparable price. In terms of industry, added values of the primary industry,
secondary industry and tertiary industry were 3.1 billion yuan, 4.937 billion yuan and
15.042 billion yuan respectively. Total export-import volume of foreign trade enterprise
in Sanya was 52.97 million dollars, 51.47 million dollars of which was for export, 1.5
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million dollars was for import and 49.97 million dollars was for trade surplus. Total
agricultural output value of Sanya in 2010 was 4.659 billion yuan, with an increase of
8.7% for crop and plant cultivation; an increase of 9.2% for forestry; an increase of
8.3% for fishery industry; an increase of 8.4% for agriculture, forestry, animal
husbandry and fishery service industries; influenced by relocation of Haitang Bay
Livestock Industry Co., Ltd. which is major enterprise of live pig breeding, animal
husbandry industry reduced by 12.9% in output value. Output of agricultural products
such as eggs and vegetables kept relatively fast growth and became the main strength
supporting fast growth of agricultural economy. Total industrial output value of Sanya in
the whole year was 4.186 billion yuan, output value of industries above the designated
size was 4.012 billion yuan, and pillar industry developed rapidly. Output value of
nonmetallic mineral products industry was 1.865 billion yuan, output value of
production and supply industry of electricity, gas and water was 1.406 billion yuan, and
output value of transport and communication facility manufacturing industry was 0.176
billion yuan. Economic benefits improved remarkably. Total investment in fixed assets
realized 30.524 billion yuan, 30.03 billion yuan was for urban investment. In terms of
investment composition, 19.865 billion yuan was for constructional engineering, 3.217
billion yuan was for installation engineering, 2.359 billion yuan was for equipment and
apparatus purchasing, and 5.083 billion yuan was for others. In total investment in fixed
assets, government investment was 5.237 billion yuan and private investment was
25.287 billion yuan.
(2) Tourist communications:
Number of received overnight tourists in Sanya in 2010 was 8.8265 million,
7.4968 million of which was received by tourist hotels. Occupancy rate of tourist hotels
was 63.12%, there were 226 tourist hotels listed for statisitics in Sanya, an increase of
39 than that in 2009, 11 ones were five-star hotels, 22 ones were four-star hotels, 24
ones were three-star hotels, and 24 ones were not yet five-star hotels. There were 39,607
guest rooms and 70,710 beds. There were ten tourist attractions in Grade A and above,
including two 5A scenic spots and three 4A scenic spots. Volume of passenger traffic in
Sanya was 35.73 million, freight traffic volume was 18.90 million tons, volume of
passenger transportation was 62.8292 billion person-kilometer, and turnover volume of
freight traffic was 17.9627 billion ton-kilometer. Fenghuang Airport realized passenger
throughput of 9.294 million and flight of 69,620.
(3) Education and health
There are 242 schools in various classes in Sanya with 158,300 school students and
nine-year compulsory education popularizing rate of 99.23%. There are 391 health
agencies in total in Sanya with 2,208 hospital beds and 3,456 health workers. There are
one Center for Disease Control and Prevention, 11 municipal health centers and 3
community health service centers. Number of persons involved in basic endowment
insurance of urban employees was 154,070 with coverage rate of 98.99%; Number of
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persons involved in basic medical insurance of urban employees was 158,870 with
coverage rate of 99.64%; Number of persons involved in basic unemployment insurance
of urban employees was 153,097 with coverage rate of 97.86%. Uniform system of
medical care insurance for residents in urban and rural areas is implemented and
coverage rate of basic medical insurance for urban and rural residents is 99.98%.
(4) Ecological environment
Afforestation area in the city is 72.7 hectares, which is all artificial afforestation;
forest coverage rate is 68%, ratio of green space of urban built-up area is 41.61%, green
coverage ratio of urban built-up area is 45.31% and public green space per capita of
urban built-up area is 18.97 m2. Ecological and environmental quality continues to be
the first rate nationally, urban environmental air quality is good, and contents of main
pollutants such as sulfur dioxide and nitrogen dioxide are up to National Ambient Air
Quality Standard of Class I. There is one environmental monitoring station in Sanya at
the end of the year. There are eight natural reserves, including one in national level and
two in provincial level. The area of nature reserves is 12,619 hectares, including 7,051
hectares of land area and 5,568 hectares of sea area.
(5) Urban and rural construction
Urban per capita disposable income is 17,758 yuan, including wage income of
10,673 yuan, operational income of 2,387 yuan, property income of 585 yuan and
transfer income of 4,122 yuan. Expenditure of urban construction and maintenance
projects in the whole year is 275.16 million yuan. 196,800t municipal solid waste and
28,900t leachate are treated, innocent treatment rate and leachate treatment rate of
municipal solid waste reach 100%; centralized treatment rate of urban wastewater is
increased to 79.8%, total amount of gas (manufactured gas and natural gas) supply is
29,130,000 m3, total supply amount of liquefied petroleum gas is 8,624 tons, and actual
road area of urban built-up area is 3,830,000 m3 in 2010.

3.3 Brief introduction to Sanya municipal master planning
3.3.1 Planning period
Sanya municipal master planning period: 2008-2020:
Short term; 2008-2015
Long term: 2016-2020
Envisioned future: after 2020

3.3.2 Planning scope and population
The overall planning is divided into three levels of city area, coastal area and
central urban area. City area: administrative area scope of Sanya city, including
administrative area of state farm in the city area with total area of 1,919.6 km 2. Coastal
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area: administrative area of coastal towns starting at Tengqiao Town in the east and
ending at Meishan Town in the west with total area of about 1,250km2, including lands
for main urban construction and important infrastructure, scenery tourism area, nature
reserves, ecological control area and offshore waters. Central urban area: starting at
Haipo in the west, ending at Jiyang and Yulin Bay in the east and bordering on ring
expressway in the north, the central urban area is the key area of overall planning with
area of about 188km2 and the scope area for calculating technical indicators of planning
such as summary sheet of urban land.
Total population of the city area in 2020 will be about 860,000 (including
temporary population of above one year) in the planning, urban population will be about
655,000 and urbanization level of the city area will be about 75%. Total population of
central urban area will be about 480,000 (including temporary population of above one
year) in 2020, land area for urban construction will be about 70km2, and urban
construction land area per capita will be about 146m2.

3.3.3 General objective for urban development
Sanya City is world famous and first-rate international tropical coastal scenic
tourist city in Asia, demonstration base of ecological civilization construction and
livable city in China, and demonstration area of reform and innovation as well as overall
urban-rural development in Hainan Province. It shall make endeavors to build Sanya
City into the traveling and holiday resort, source region of Tianya culture and the place
of innovation and creativity.

3.3.4 Urban and rural development planning
(1) Urban and rural development structure
Space structural mode of “mountains and seas are linked together and have
finger-like development” is adopted to banding group space structure of “one city and
three bays, three ridge lines and five towns” giving consideration to both coastal area
and inland hinterland
“One city” refers to central urban area of Sanya (including Fenghuang Township
and Tiandu Township).
“Five towns” refers to five functional cores with central town function in city area:
Yacheng Town (including Nanbin Farm site), Tianya Town, Yucai Town (including
Licai Farm site), Gaofeng Town (including Nandao part of Licai Farm) and Haitang Bay
Town (including Nantian Farm site).
(2) Main tourism resort planning
“National Seashore” tourism resort of Haitang Bay: world-class resort paradise,
diversified tropical coastal tourism and holiday resort, scientific research, education and
exposition base of national ocean. Pay attention to natural ecological protection and
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arrangement and employment of original residents, improve supporting facilities and
projects of tourism resort, and create high-quality and diversified resort environment.
Nantian hot spring tourism resort: world-leading hot spring tourism resort
characterized by tropical temptation, ecology-friendly and improved supporting
facilities of tourism. Protect excellent ecological environment, develop hot spring
culture, and make good connection with construction of “national seashore” of Haitang
Bay.
Kanyang Bay tourism resort: top-level tourism resort with excellent environment.
With prioritized ecological environment, take full advantage of unique landscape
resource and private environment to develop mountainous and ecological leisure sports
park mainly of natural experience, yacht club and yacht marina and coastal mountainous
hotels etc.
Banling hot spring tourism resort: hot spring tourism resort with tropical rural
scenery characteristic and cultural connotation. Keep good ecological environment,
develop cultural connotation, make good connection with Luobi Cave cultural resort, be
in possession of theme hotel, ecological park and culture, sports & entertainment
functions.
Binlanghe River rural cultural tourism area: international rural cultural tourism
area with local characteristics. Protect natural landscape and rural landscape, develop
folk cultural resources, combine with overall urban-rural development and new rural
construction, and plan to build the cultural tourism area integrated with functions of
rural tourism, leisure vacation, culture and entertainment, shopping and catering, hot
spring and health maintenance and theme park etc.
Fenghuang (Xiaoyu) hot spring tourism area: hot spring tourism area with rural
characteristics. Take advantage of hot spring resources, combine with rural environment
and natural landscape, and plan to build the tourism area integrated with functions of
rural landscape, hot spring vacation, folk culture and business catering etc.
Hongtang Bay theme tourism resort: the tourism resort with themes of culture and
sports leisure. Protect natural ecological environment, develop cultural connotation, and
plan to build the tourism resort integrated with functions of theme hotel, holiday village,
culture, sports & entertainment, shopping and yacht club etc. Pay attention to
connection with Nanshan Cultural Tourism Area and Tianya-Haijiao Scenic Spot during
planning construction.
Sanmei Bay tourism resort: top-level theme coastal tourism resort with cultural
connotation. With prioritized ecological environment, take full advantage of unique
landscape resource and private environment, and pay attention to connection with
Nanshan Cultural Tourism Area during planning construction.
Gaofeng-Nandao mountainous tourism resort: mountainous and ecological folk
tourism resort giving priority to themes of ecological health maintenance and folk
custom. With prioritized ecological environment, thoroughly develop mountain,
83

reservoir and folk-custom tourism resources, rely on main roads to develop projects and
functions such as tourism townlet, theme park, theme hotel, health maintenance, leisure
vacation, folk-custom village and rural landscape tour etc. with distinct theme and
characteristics.
Yucai-Licai mountainous tourism resort: mountainous sports leisure tourism resort
giving priority to themes of mountainous scenery and sports leisure. With prioritized
ecological environment, thoroughly develop mountain, reservoir and folk-custom
tourism resources, rely on main roads to develop projects and functions such as tourism
townlet, sports leisure, mountain expedition, jungle drift, meeting leisure and
folk-custom village etc. with distinct theme and characteristics.

3.3.5 Master planning of central urban area
(1) Overall space structure
Overall space structure of “one center, five districts and characteristic group” is
planned.
“One center” refers to Urban Active Center of Sanya Bay; “five districts” refers to
Hexi, Hedong, Luhuitou, Dadonghai, Haipo and Yuechuan-Lizhigou-Baopoling districts;
“characteristic group” refers to several relatively independent groups such as Yulin,
Hongsha, middle section of Yingbin Road and Jiyang etc.
(2) Development strategies of each district and group
Urban Active Center of Sanya Bay: public service center and business center of
tourism city. Strive to replace the land used for military purpose, integrate surrounding
area, improve tourism service facilities and public facilities, and develop to be the
central area and landmark landscape area of coastal city integrated with functions of
tourism service, cultural entertainment and business office etc.
Hexi District: oceanfront is “The City without Darkness” of urban tourism service
base and tourism resort, the hinterland is integrated with business and living functions.
Disperse population in the old city, optimize the environment, improve tourism service
facilities and public facilities, and actively promote renovation of “Sunshine Coast” area
and construction of passenger liner harbor.
Hedong District: the district with main functions of business and living. Promote
renovation of old city and environmental improvement, cancel partial administrative
office function, provide more public wide open space and business service facilities, and
strengthen ecological environmental protection near waters and mountains as well as
development and control.
Luhuitou and Dadonghai Districts: Luhuitou is sightseeing and tourism resort with
beautiful scenery, Dadonghai is urban tourism resort with improved facilities and rich
activities. Pay attention to strengthening development, control and guidance of sensitive
areas such as hillside and seaside, strengthen connection of mountains and sea, optimize
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landscape environment and further improve various public service facilities.
Haipo District: theme tourism resort with perfect functions and beautiful
environment, and one of holding places of coastal sports events. Land for construction
is properly extended toward Second Line of coast, and Fenghuang Township takes
southward as key development direction. Recover the riverway, improve ecological
landscape environment, further improve various supporting service facilities of tourism,
strengthen convention function, and promote yacht base construction of Xiaoqi Harbor.
Yuechuan-Lizhigou-Baopoling District: urban comprehensive functional district
with main functions of living, business service, culture and sports education, and
administrative office, provide services such as business, sports and recreation for
tourism area of First Line of Coast.
Yulin Group: with main functions of military harbor and logistics service, optimize
the environment, and combine with military theme to launch theme tourist activities
under the premise of not affecting military function.
Hongsha Group: with main functions of living and business services, strengthen
water front space utilization and environmental landscape construction, and launch
characteristic tourist activities by combining with folk-custom on waters.
Jiyang Group: include functions of living, business service and
environmental-friendly industry and provide supporting services for Yalong Bay
tourism resort at the same time. Take northeastward as key development direction,
energetically improve the environment, create characteristics, and cultivate good image.
Pay attention to arranging land for industries such as food processing and tourism
product processing by combining with convenient traffic at northeastward.
Middle Section of Yingbin Road: with main functions of vacation, living and
tourism service, strictly control ecological corridor, protect natural environment, and
develop characteristic business and relaxation on holidays.

3.3.6 Municipal infrastructure planning
Water supply engineering. Take full consideration of characteristics of tourist city
for water consumption amount calculation. Water supply is up to 106 items of new
national standard comprehensively. Strive to realize domestic water of top-grade hotel
and housing estate can be directly drunk.
Drainage engineering. Newly-built urban area planning adopts full separate system;
old city adopts intercepting combined system in short term, and gradually changes to
separate system in long term by combining with renovation of old city. Strengthen
rainwater recycling utilization and utilization of reclaimed water.
Power supply and energy utilization. Improve existing electric grid, optimize
layout of stations, enhance capacity of electric power supply, and ensure safe power
supply. Arrange and adjust layout of high-tension line to meet urban landscape
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requirements. Further improve utilization efficiency of conventional energy; take full
advantage of local advantageous conditions to encourage developing various
environmental-friendly and new renewable energies.
Do well in urban environmental protection and sanitation work with high standard.
At the end of planning period, urban environment is comprehensively improved, natural
ecology recovers virtuous cycle, and each functional zone of the city realized specified
goals. Energetically improve sanitation facilities, 100% separate collection is conducted
for municipal solid waste, realizing management of the whole course as well as
reduction and recycling of waste to the maximum extent.

3.3.7 Time sequence of spatial development
(1) Development time sequence principle
Make comprehensive and overall plan, stress the key point, conduct intensive
construction and rolling development. Combine construction of newly-built area with
renovation of old city, take priority to guarantee construction of public facilities, major
tourism projects and important projects concerning people’s livelihood. Infrastructure
construction moderately advances, optimize and improve urban road traffic system.
(2) Stage construction emphasis
Space development is divided into three stages: short term from 2008 to 2015, long
term from 2015 to 2020, and prospect since 2020.
Short term: continue to promote construction of Yuechuan-Lizhigou district and
renovation of old city, pay attention to improving business service facilities, and
improve greening landscape environment; further improve public facility construction
of tourism areas such as Haipo and Luhuitou Byland, and enhance service grade.
Strengthen landscape environment improvement of key streets and areas of the city,
optimize and improve landscape environment of tourist city.
Long term: strive to promote construction of Active Center of Sanya Bay and
newly-built area of Baopoling, promote urban function and optimize urban landscape
environment.
Prospect: land for coastal area is orderly extended by focusing on central position
of Active Center of Sanya Bay, and further strengthen the image and functions of it as
the comprehensive tourism service center; land for Second Line of coast is orderly
extended toward north, further optimize and improve land and functions of Baopoling
District and surrounding area of the airport. Conduct environmental landscape
construction and improve facilities with high standard, strengthen attraction of tourist
city, and form overall spatial layout of international tropical and coastal scenic tourist
city with mountain and sea connection, excellent environment and improved functional
facilities.
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4 Current Situation Survey and Assessment of
Environmental Quality
4.1 Current situation monitoring and assessment of ambient
air quality
4.1.1 Current situation monitoring of ambient air quality
To know about current situation of ambient air quality in project location,
Environmental Impact Assessment sets monitoring points in proposed project site,
entrusts Environmental Monitoring Station of Five Finger Mountain to conduct
sampling monitoring for pollution factors such as SO2, NO2, CO, PM10, TSP, HCl,
fluoride, Pb, Cd, Hg, As, NH3 and H2S, entrusts Environmental Monitoring Center
Station of Hainan Province for monitoring of odor concentration, and entrusts Modern
Analysis Center, Dalian Institute of Chemical Physics, Chinese Academy of Sciences to
conduct sampling monitoring for Dioxin.
(1) Distribution of monitoring points
Monitoring points of ambient air refer to Table 4.1-1, specific distribution locations
of these monitoring points refer to Figure 4.1-1.
(2) Monitoring time, monitoring factor and monitoring frequency
Monitoring time, monitoring factor and monitoring frequency refer to Table 4.1-2.
Table 4.1-1 Distribution of Ambient Air Monitoring
SN

Name

Location

1#

Eastern boundary of
landfill site
Western boundary
of landfill site
Northern boundary
of landfill site
Southern boundary
of landfill site
Plant site plot

/

2#
3#
4#
5#
6#

Residents of Pioneer
Group

7#

Downwind direction
of plant site

8#

/

Number of
monitoring
days
Continuous
monitoring for
2d

Monitoring items

Remarks

H2S, NH3 and
odor

Control point
Monitoring point

/

Monitoring point

/

Monitoring point

Plant site
location
East

Continuous
monitoring for
7d

730m in
the west
away
Southeast

Mumian Village
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Project plant site
SO2, NO2, CO,
PM10, TSP, HCl,
fluoride, Pb, Cd,
Hg, As, NH3, H2S
and odor

Downwind
direction point of
predominant wind

9#

North

H2S, NH3 is not
monitored by this
point.

Garbage dump
10#

Hydropower station

South

11#

Zhaye Village

Southeast

Note: Odor monitoring was conducted on November 30th, 2011 and December 1st, 2011, lasting two
days.
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Table 4.1-2 Monitoring Time, Monitoring Factor and Monitoring Frequency
Monitoring items
SO2, NO2, CO

Monitoring frequency
Conduct continuous monitoring for 7d with not less than 18h
each day, obtaining average daily concentration; conduct
sampling monitoring at 2 o’clock, 8 o’clock, 14 o’clock and 20
o’clock on the monitoring day lasting not less than 45min in each
hour, obtaining average hourly concentration.

PM10, TSP
Pb, Cd, Hg, As
NH3, H2S
HCl, fluoride

Conduct continuous monitoring for 7d with not less than 12h
each day, obtaining average daily concentration
Conduct continuous monitoring for 7d with not less than 12h
each day, obtaining average daily concentration
Conduct continuous monitoring for 2d, sampling monitoring
time: 2 o’clock, 8 o’clock, 14 o’clock and 20 o’clock
Conduct continuous monitoring for 7d, sampling monitoring
time: 2 o’clock, 8 o’clock, 14 o’clock and 20 o’clock

(3) Quality assurance
Quality assurance is executed according to Ambient Air Monitoring Quality
Assurance Manual.
(4) Monitoring and analysis methods
Monitoring method is in accordance with stipulation of GB 3095-1996. Monitoring
and analysis methods refer to Table 4.1-3.
Table 4.1-3 Monitoring and Analysis Methods
Monitoring
items
SO2

NO2

Analysis methods
Formaldehyde Buffer Solution
Absorbing-Hydrochloric
Pararosaniline
Spectrophotometry
N(1-naphthyl)- ethylenediamine
dihydrochloride
spectrophotometry

Minimum detection
limit

Source of method

0.007mg/m3(1 小时)
0.007mg/m3 (1 hour)

HJ482-2009

0.015mg/m3 (1 hour)

HJ479-2009

PM10

Gravimetric method

0.007(mg/m )

Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)

CO

Nondispersive infrared
absorption method

1.25mg/m3(1ppm)

GB9801-88

TSP

Gravimetric method

0.001(mg/m3)

Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)

Mercuric thiocyanate
spectrophotometry
Filter membrane fluorinion
selective electrode method

0.05mg/m3

HJ/T27-1999

0.5ug/m3

GB/T15434-1995

Pb

Atomic absorption
spectrophotometry

6.9×10-7mg/m3(72m3)

Cd

Atomic absorption
spectrophotometry

6.9×10-5mg/m3(72m3)

HCl
Fluoride

3
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Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)
Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)

Hg

Atomic fluorescence
spectrometry

0.04ug/m3

As

Atomic fluorescence
spectrometry

0.4ug/m3

NH3

Sodium
hypochlorite-spectrophotometric
method with salicylic acid

H2S

Methylene blue spectrometry

Odor

Triangle odor bag method

0.007mg/m3

Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)
Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)
GB/T14679-93

30min

0.001mg/m3

Air and Exhaust Gas
Monitoring and Analysis
Methods (the 4th Edition)
GB/T14675-93

(5) Monitoring results
Monitoring results of current situation of ambient air quality refer to Table 4.1-4
and Table 4.1-5.
Table 4.1-4 Monitoring Results of Current Situation of Conventional Pollutants in
Ambient Air
Monitoring
factors

SO2

NO2

CO

Monitoring
points

Hourly
concentration
range (mg/Nm3)

Average daily
concentration
range (mg/Nm3)

Hourly
value

5#

0.004

0.002

0

Average
daily
value
0

6#

0.004

0.002

0

0

7#

0.004

0.002

0

0

8#

0.004

0.002

0

0

9#

0.004

0.002

0

0

10#

0.004

0.002

0

0

11#

0.004

0.002

0

0

5#

0.008

0.003

0

0

6#

0.008

0.003

0

0

7#

0.008

0.003

0

0

8#

0.008

0.003

0

0

9#

0.008

0.003

0

0

10#

0.008

0.003

0

0

11#

0.008

0.003

0

0

5#

0.025

/

0

/

6#

0.025

/

0

/

7#

0.025

/

0

/

8#

0.025

/

0

/

9#

0.025

/

0

/

10#

0.025

/

0

/

11#

0.025

/

0

/
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Over limit rate (%)

PM10

TSP

5#

/

0.019～0.023

/

0

6#

/

0.048~0.051

/

0

7#

/

0.021～0.025

/

0

8#

/

0.032～0.039

/

0

9#

/

0.053~0.059

/

0

10#

/

0.051~0.055

/

0

11#

/

0.078～0.085

/

0

5#

/

0.051～0.058

/

0

6#

/

0.109～0.122

/

0

7#

/

0.051~0.059

/

0

8#

/

0.070~0.075

/

0

9#

/

0.118~0.127

/

0

10#

/

0.117~0.126

/

0

11#

/

0.159~0.179

/

0

Table 4.1-5 Monitoring Results of Current Situation of Characteristic Pollutants in
Ambient Air
Monitoring
factors

HCl

Fluoride

Pb

Cd

Monitoring
points

Hourly
concentration
range (mg/m3)

Average daily
concentration
range (mg/m3)

5#
6#
7#
8#
9#
10#
11#
5#
6#
7#
8#
9#
10#
11#
5#
6#
7#
8#
9#
10#
11#
5#
6#

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.25
0.25
0.25
0.25
0.25
0.25
0.25
/
/
/
/
/
/
/
/
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
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Over limit rate (%)
Hourly
Hourly
value
value
0
0
0
0
0
0
0
0
0
0
0
0
0
0
/
/
/
/
/
/
/
/
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/
0
0
0
0
0
0
0
0
0

Monitoring
factors

Hg

As

H2S

NH3

Monitoring
points
7#
8#
9#
10#
11#
5#
6#
7#
8#
9#
10#
11#
5#
6#
7#
8#
9#
10#
11#
1#
2#
3#
4#
5#
6#
7#
8#
9#
10#
11#
1#
2#
3#
4#
5#
6#
7#
8#
9#
10#
11#

Hourly
concentration
range (mg/m3)
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
0.001~0.002
0.002~0.003
0.001~0.002
0.001~0.003
0.001~0.002
0.001
0.001~0.003
0.001
/
0.001
0.001
0.091~0.095
0.118~0.145
0.590~0.602
0.092~0.096
0.012~0.017
0.017~0.020
0.053~0.071
0.013~0.017
/
0.017~0.022
0.012~0.015

Average daily
concentration
range (mg/m3)
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
3.45×10-7
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.2
0.2
0.2
0.2
0.2
0.2
0.2
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

Over limit rate (%)
Hourly
Hourly
value
value
/
0
/
0
/
0
/
0
/
0
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
/
100
0
/
0
/
0
/
0
/
0
/
0
/
0
/
0
/
/
/
0
/
0
/
0
/
0
/
100
/
0
/
0
/
0
/
0
/
0
/
/
/
0
/
0
/

Table 4.1-6 Monitoring Results of Current Situation of Odor
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Point location No. and name

Monitoring results (dimensionless)
The
The third
second
The fourth time
The first time
time
time

1#Eastern boundary of landfill
site
2#western boundary of landfill
site
3#Northern boundary of
landfill site
4#Southern boundary of
landfill site
5#Plant site plot
6#Residents in 14th Team of
Xianfeng Group
7# Downwind direction of
plant site
8#Mumian Village

10

10

10

19

10

13

35

10

10

10

10

10

31
43

10
19

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10# Hydropower station

10

10

10

10

11#Zhaye Village

10

10

10

10

4.1.2 Current Situation Assessment of Ambient Air Quality
(1) Assessment method
The field monitoring data is adopted to assess the ambient air quality, according to
environmental quality standards concerning each pollutant, calculate the percentage of
the maximum mass concentration value at each monitoring time in corresponding
standard mass concentration limit value as well as the over limit rate, in addition, the
situation of coming up to standards is assessed as well.
Assessment standard for pollution factors such as SO2, NO2, CO, TSP, PM10 and
fluoride is secondary standard of Ambient Air Quality Standard, assessment standard for
pollution factors such as NH3, H2S, HCl, Pb, Hg and As refers to “Maximum Allowable
Concentration of Harmful Substances in Atmosphere of Residential District” in
Hygienic Standard for the Design of Industrial Enterprises (TJ36-79), and Cd refers to
Environmental Standard of former Yugoslavia.
(2) Assessment results
Assessment is conducted according to the maximum concentration values of each
pollutant, and current situation monitoring and assessment results of ambient air refer to
Table 4.1-7, Table 4.1-8 and Table 4.1-9.
It can be known from Table 4.1-7 that percentages of maximum concentration
values of SO2, NO2, CO, PM10 and TSP at monitoring points from 5# to 11# in standard
limit values are all lower than 100%, meeting requirements of secondary standard of
Ambient Air Quality Standard (GB3095-96).
It can be known from Table 4.1-8 that percentages of maximum concentration
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values of HCl, fluoride, Pb, Cd, Hg and As at monitoring points from 5# to 11# in
standard limit values are all lower than 100%, HCl, fluoride and Pb can meet
requirement of “Maximum Allowable Concentration of Harmful Substances in
Atmosphere of Residential District” in Hygienic Standard for the Design of Industrial
Enterprises (TJ36-79), and Cd can meet Environmental Standard of former Yugoslavia.
It can be known from Table 4.1-9 that percentages of maximum concentration
values of NH3 and H2S at monitoring points 1#, 2#, 4#-8#, 10# and 11# in standard limit
values are all lower than 100%, meeting requirement of “Maximum Allowable
Concentration of Harmful Substances in Atmosphere of Residential District” in
Hygienic Standard for the Design of Industrial Enterprises (TJ36-79), maximum
concentration value of NH3 in standard limit value is 301%, which is much higher than
100%, and can not meet requirement of “Maximum Allowable Concentration of
Harmful Substances in Atmosphere of Residential District” in Hygienic Standard for the
Design of Industrial Enterprises (TJ36-79).
Over limit of NH3 at monitoring point 3# (northern boundary of landfill site) is
possibly caused by lacking of standardized management work of deodorization for
current landfill site and monitoring point 3# is in downwind direction at monitoring
time, so deodorization management shall be strengthened for landfill site.
It can be known from Table 4.1-6 Monitoring Results of Odor that over limit of
odor occurs in the north and south of landfill site, but there is no strong odor in
peripheral residential areas, so deodorization management shall be strengthened for
landfill site.
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SO2

NO2

CO

Table 4.1-7 Monitoring Results Assessment of Current Situation of Conventional Pollutants in Ambient Air
Monitoring point No.
5#
6#
7#
8#
9#
0.004
0.004
0.004
0.004
Hourly
Maximum concentration value
0.004
0.50
concentration
Standard limit value
0.8
0.8
0.8
0.8
0.8
Percentage of concentration value in standard
limit value (%)
Up to
Up to
Up to
Up to
Up to
Situation of coming up to standard
standard standard standard standard standard
0.002
0.002
0.002
0.002
Average daily
Maximum concentration value
0.002
concentration
Standard limit value
0.15
1.3
1.3
1.3
1.3
Percentage of concentration value in standard
1.3
limit value (%)
Up to
Up to
Up to
Up to
Up to
Situation of coming up to standard
standard standard standard standard standard
0.008
0.008
0.008
0.008
0.008
Hourly
Maximum concentration value
concentration
Standard limit value
0.24
1.3
1.3
1.3
1.3
Percentage of concentration value in standard
3.3
limit value (%)
Up to
Up to
Up to
Up to
Situation of coming up to standard
standard standard standard
Up to
standard
standard
0.003
0.003
0.003
0.003
0.003
Average daily
Maximum concentration value
concentration
Standard limit value
0.12
2.5
2.5
2.5
2.5
Percentage of concentration value in standard
2.5
limit value (%)
Up to
Up to
Up to
Up to
Situation of coming up to standard
standard standard standard
Up to
standard
standard
0.025
0.025
0.025
0.025
0.025
Hourly
Maximum concentration value
concentration
Standard limit value
10.0
0.3
0.3
0.3
0.3
0.3
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10#
0.004

11#
0.004

0.8

0.8

Up to
standard
0.002

Up to
standard
0.002

1.3

1.3

Up to
standard
0.008

Up to
standard
0.008

1.3

1.3

Up to
standard

Up to
standard

0.003

0.003

2.5

2.5

Up to
standard

Up to
standard

0.025

0.025

0.3

0.3

Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

PM10

TSP

Average daily
concentration

Average daily
concentration

Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

Up to
standard

Up to
standard

Up to
standard

0.023

0.051

0.025

15.3

34.0

16.7

Up to
standard

Up to
standard

Up to
standard

0.058

0.122

0.059

19.3

40.7

19.7

Up to
standard

Up to
standard

Up to
standard

Up to
standard
0.039
0.15
26.0

Up to
standard
0.075
0.30
25.0

Up to
standard

Up to
standard

Up to
standard

0.059

Up to
standard
0.055

39.3

36.7

56.7

Up to
standard

Up to
standard

Up to
standard

0.127

0.126

0.179

42.3

42.0

59.7

Up to
standard

Up to
standard

Up to
standard

0.085

Table 4.1-8 Monitoring Results Assessment of Current Situation of Characteristic Pollutants in Ambient Air

HCl

Hourly
concentration

Monitoring point No.
Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

5#
0.03

6#
0.03

7#
0.03

60

60

Up to
standard

Up to
standard
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9#
0.03

10#
0.03

11#
0.03

60

8#
0.03
0.05
60

60

60

60

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Fluoride

Pb

Hourly
concentration

Average daily
concentration

Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard
Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

Cd

Average daily
concentration

Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

Hg

As

Average daily
concentration

Average daily
concentration

Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard
Maximum concentration value
Standard limit value
Percentage of concentration value in standard
limit value (%)
Situation of coming up to standard

0.25

0.25

0.25

0.25

0.25

0.25

1.3

0.25
20
1.3

1.3

1.3

1.3

1.3

1.3

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-

0.05

0.05

0.05

0.0007
0.05

0.05

0.05

0.05

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-7

Up to
standard
3.45×10-

7

7

0.01

0.01

0.01

Up to
standard
0.02

Up to
standard
0.02

Up to
standard
0.02

6.7

6.7

6.7

Up to
standard
0.2

Up to
standard
0.2

Up to
standard
0.2

6.7

6.7

Up to
standard

Up to
standard
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0.003
0.01

0.01

0.01

0.01

Up to
standard
0.02
0.3
6.7

Up to
standard
0.02

Up to
standard
0.02

Up to
standard
0.02

6.7

6.7

6.7

Up to
standard
0.2

Up to
standard
0.2

Up to
standard
0.2

6.7

Up to
standard
0.2
3
6.7

6.7

6.7

6.7

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Table 4.1-9 Monitoring Results Assessment of Current Situation of Characteristic Pollutants in Ambient Air
Monitoring
point No.

H2S (hourly concentration)
Standard
limit
Percentage of concentration
value
value in standard limit value (%)

1#

Maximum
concentration
value
0.002

2#

0.003

30

3#

0.002

20

4#

0.003

30

5#

0.002

20

6#

0.001

10

7#

0.003

30

8#

0.001

10

9#

/

/

10#

0.001

10

11#

0.001

10

0.01

20

Situation
of coming
up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
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Maximum
concentration
value
0.095

NH3 (hourly concentration)
Standard
Percentage of concentration
limit
value in standard limit value (%)
value
0.20

47.5

0.145

72.5

0.602

301

0.096

48

0.017

8.5

0.020

10

0.071

35.5

0.017

8.5

/

/

0.022

11

0.015

7.5

Situation
of coming
up to
standard
Up to
standard
Up to
standard
Over
limit
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard
Up to
standard

4.2 Current situation monitoring and assessment of surface
water quality
4.2.1 Current situation monitoring of environmental quality of surface
water
To know about current situation of environmental quality of surface water in
proposed project location, Environmental Impact Assessment entrusts Environmental
Monitoring Station of Five Finger Mountain to conduct current situation monitoring for
peripheral surface water of proposed project location.
(1) Distribution of monitoring points
Distribution of surface water monitoring points refers to Table 4.2-1, specific
distribution locations of monitoring points refer to Figure 4.1-1.
Table 4.2-1 Monitoring Points of Water Environment Quality
SN
1

2

3

4

5

Name of section

Location

Xiangshui
Hydropower
Station
100m
downstream of
discharge outlet
of garbage dump
West side of the
site

1.57km from the
site location

Mumian Village
(in front of
junction of two
streams)
Bridge of Dayuan
Village

Nature

0.45km from the
site location

Stream

100m from the
site location

Stream

0.98km from the
site location

Stream

Stream

Position
Upstream
of plant
site
Upstream
of plant
site

Remarks
Point/section
1/0

Surface
water

1/1

Surface
water

West side
of plant
site
Upstream
of plant
site

1/1

Surface
water

1/1

Surface
water

Upstream
of plant
site

1/1

Surface
water

(2) Monitoring time, monitoring factor and monitoring frequency
Monitoring time and monitoring frequency: Monitoring was conducted from
November 23th, 2011 to November 25th, 2011 for three consecutive days with one time
each day, flow, flow velocity, river width, river depth and gradient ratio of surface water
body were recorded at the same time.
Monitoring factor: water temperature, pH, DO, fluoride, BOD, CODcr,
ammonia nitrogen, SS, petroleum, TP, mercury, cadmium, plumbum, arsenic,
hexavalent chromium, volatile phenol and fecal coliform.
(3) Monitoring and analysis methods
Monitoring and analysis methods refer to Table 4.2-2.
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Table 4.2-2 Monitoring and Analysis Methods for Surface Water
Monitoring
items
Water
temperature
pH
CODcr
Dissolved
oxygen
Permanganate
index
Ammonia
nitrogen
Total nitrogen

Total
phosphorus

Analysis methods

Source of method

Thermometer method

Minimum detection
limit
/

Glass electrode method

/

GB6920-86

Potassium dichromate
method
Iodometry

5(mg/L)

GB11914-89

0.2(mg/L)

HJ506—2009

0.5(mg/L)

GB11892-89

0.025(mg/L)

HJ535-2009

0.05(mg/L)

GB11894-89

0.01(mg/L)

GB11893-89

Acid potassium
permanganate method
Nessler's reagent
colorimetric method
Alkaline potassium
persulfate digestion-UV
spectrophotometric method
Ammonium molybdate
spectrophotometric method

(4) Monitoring results
Monitoring results of surface water refer to Table 4.2-3.
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GB13195-91

Table 4.2-3 Current Situation Monitoring Results of Surface Water Quality

Name of section

1# Xiangshui Hydropower
Station

2#100m downstream of
discharge outlet of garbage
dump

3# West side of the site

Monitoring
date
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011

Suspended
matter
(mg/L)

Water
temperature
(℃)

pH
value

Dissolved
oxygen
(mg/L)

Fluoride
(mg/L)

Biochemical
oxygen
demand
(mg/L)

Chemical
oxygen
demand
(mg/L)

Ammonia
nitrogen
(mg/L)

Total
phosphorus
(mg/L)

Volatile
phenol
(mg/L)

26

25.0

6.95

6.96

0.13

2

11.9

0.26

0.04

0.0003L

29

25.5

6.94

6.95

0.13

2

12.3

0.27

0.05

0.0003L

25

25.0

6.81

6.89

0.14

2

12.5

0.24

0.05

0.0003L

19

26.0

7.32

7.16

0.13

2

17.6

1.19

0.14

0.0004

23

25.0

7.41

7.05

0.13

2

17.4

1.21

0.15

0.0004

24

26.0

7.30

7.13

0.14

2

17.8

1.20

0.17

0.0004

20

26.0

7.42

7.11

0.16

2

18.3

1.23

0.09

0.0004

22

26.0

7.28

7.12

0.15

2

17.5

1.27

0.08

0.0004

23

26.0

7.31

7.15

0.14

2

17.3

1.29

0.08

0.0004
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4#Mumian Village (in
front of junction of two
streams)

5#Bridge of Daxi Village

2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011

22

26.0

6.91

6.60

0.11

1

12.7

0.07

0.02

0.0003L

24

26.0

6.95

6.68

0.10

1

13.1

0.06

0.02

0.0003L

23

26.0

6.93

6.70

0.11

1

13.5

0.05

0.03

0.0003L

24

26.0

6.92

7.37

0.14

2

14.2

0.25

0.07

0.0003L

24

26.0

6.94

7.25

0.14

2

14.5

0.25

0.08

0.0003L

25

26.0

6.97

7.33

0.13

2

13.8

0.23

0.08

0.0003L
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Continued Table 4.2-3 Current Situation Monitoring Results of Surface Water Quality
Name of section

1# Xiangshui Hydropower Station

2#100m downstream of discharge
outlet of garbage dump

3# West side of the site

4#Mumian Village (in front of
junction of two streams)

Monitoring
date
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011

Petroleum
(mg/L)

Fecal
coliform
(piece/L)

Arsenic
(mg/L)

Mercury
(ug/L)

Cadmium
(ug/L)

Hexavalent
chromium
(mg/L)

Plumbum
(ug/L)

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.007

1.0L

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.007

1.0L

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.007

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.01

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.009

1.0L

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.01

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.008

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.009

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.009

1.0L

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.004L

1.0L
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River
width
(m)

Water
depth
(m)

Flow
velocity
(m/s)

1.65

0.7

1

0.6

0.3

1.05

1.8

0.5

0.63

0.5

0.6

0.54

5#Bridge of Daxi Village

2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011
2011.11.23
November
23th, 2011
2011.11.24
November
24th, 2011
2011.11.25
November
25th, 2011

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.004L

1.0L

0.05L

1.6×104

0.0002L

0.04L

0.1L

0.004L

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.007

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.006

1.0L

0.05L

2.4×104

0.0002L

0.04L

0.1L

0.007

1.0L

90

15

2.5

0.027

4.2.2 Current situation assessment of environmental quality of surface
water
Assessment method adopts single factor standard index method, details are as
follows:
Standard index of single factor i at j point

Sij 

Cij
Csi

Assessment mode of assessment factor pH value is as follows:
PpH 

7.0  pH
7.0  pH SD

pH≤7.0

PpH 

pH  7.0
pH su  7.0

pH

In the formula:

Cij

Sij

7.0

- Standard index of single assessment factor i at j point;

- Concentration of pollutant i at monitoring point j, mg/L;

Csi - Water quality standard of parameter i, mg/L;
PpH

- Standard index of pH value;

pH - Monitoring concentration of pH value;

pH SD

- Lower limit of pH value specified in surface water quality standard;

pH su - Upper limit of pH value specified in surface water quality standard
The index more than 1 indicates that the water quality parameter exceeds specified
standard, and water body has been polluted by pollutants represented by water quality
parameters, the larger the index is, more serious the pollution is.
Assessment results refer to Table 4.2-4.
The above monitoring results show that except that fecal coliform in each
monitoring section and ammonia nitrogen in 2# monitoring section (100m downstream
of discharge outlet of garbage dump) and 3# monitoring section (west side of the site)
exceed standard for surface water in proposed project site, others all meet requirements
for water quality of Class III.
Over limit of fecal coliform may be related to living and health habits in project
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site (rural area), and over limit of ammonia nitrogen in 2# monitoring section (100m
downstream of discharge outlet of garbage dump) and 3# monitoring section (west side
of the site) is possibly due to nonstandardized leachate treatment in sewage treatment
station of landfill site, so sewage treatment facilities of original landfill site need to be
improved as soon as possible.
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Table 4.2-4 Summary of Current Situation Assessment Results of Environmental Quality of Surface Water
Items

1#
Xiangshui
Hydropower
Station

2#100m
downstream
of discharge
outlet of
garbage
dump

3# West
side of the
site

Monitoring
value
Standard
value
Standard
index
Situation of
coming up to
standard
Monitoring
value
Standard
value
Standard
index
Situation of
coming up to
standard
Monitoring
value
Standard
value
Standard
index
Situation of
coming up to
standard

Suspended
matter
(mg/L)

pH value

Dissolved
oxygen
(mg/L)

Fluoride
(mg/L)

Chemical
oxygen
demand
(mg/L)
11.9~12.5

Ammonia
nitrogen
(mg/L)

Total
phosphorus
(mg/L)

(mg/L)

0.13~0.14

Biochemical
oxygen
demand
(mg/L)
2

25~29

6.81~6.95

6.89~6.96

0.24~0.27

0.04~0.05

0.0003L

/

6~9

5

1.0

4

20

1.0

0.2

0.005

/

0.81~0.95

0.40~0.42

0.13~0.14

0.5

0.60~0.63

0.24~0.27

0.20~0.25

/

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

19~24

7.30~7.41

7.05~7.16

0.13~0.14

2

17.4~17.8

1.19~1.21

0.14~0.17

0.0004

/

6~9

5

1.0

4

20

1.0

0.2

0.005

/

0.15~0.21

0.34~0.37

0.13~0.14

0.5

0.87~0.89

1.19~1.21

0.70~0.85

0.08

/

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

20~23

7.28~7.42

7.11~7.15

0.14~0.16

2

17.3~18.3

1.23~1.29

0.08~0.09

0.0004

/

6~9

5

1.0

4

20

1.0

0.2

0.005

/

0.14~0.21

0.34~0.35

0.14~0.16

0.5

0.87~0.92

1.23~1.29

0.40~0.45

0.08

/

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard
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0.06

4#Mumian
Village (in
front of
junction of
two
streams)

5#Bridge of
Daxi
Village

Monitoring
value
Standard
value
Standard
index
Situation of
coming up to
standard
Monitoring
value
Standard
value
Standard
index
Situation of
coming up to
standard

22~24

6.91~6.95

6.60~6.70

0.10~0.11

1

12.7~13.5

0.05~0.07

0.02~0.03

0.0003L

/

6~9

5

1.0

4

20

1.0

0.2

0.005

/

0.05~0.09

0.48~0.51

0.10~0.11

0.25

0.64~0.68

0.05~0.07

0.10~0.15

/

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

24~25

6.92~6.97

7.25~7.37

0.13~0.14

2

13.8~14.5

0.23~0.25

0.07~0.08

0.0003L

/

6~9

5

1.0

4

20

1.0

0.2

0.005

/

0.03~0.08

0.28~0.31

0.13~0.14

0.5

0.69~0.73

0.23~0.25

0.35~0.40

/

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

0.06

0.06
Up to
standard

Continued Table 4.2-4 Summary of Current Situation Assessment Results of Environmental Quality of Surface Water

Items
1#
Xiangshui
Hydropower
Station

Monitoring value
Standard value
Standard index
Situation of
coming up to
standard

Petroleum
(mg/L)

Fecal coliform
(piece/L)

Arsenic (mg/L)

Mercury (ug/L)

Cadmium (ug/L)

Hexavalent
chromium
(mg/L)

Plumbum (ug/L)

0.05L
0.05
1
Up to
standard

1.6×104
10000
1.6
Over limit

0.0002L
0.05
0.004
Up to standard

0.04L
0.1
0.4
Up to standard

0.1L
5
0.02
Up to standard

0.007
0.05
0.14
Up to standard

1.0L
50
0.02
Up to standard
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2#100m
downstream
of discharge
outlet of
garbage
dump
3# West
side of the
site

4#Mumian
Village (in
front of
junction of
two
streams)
5#Bridge of
Daxi
Village

Monitoring value
Standard value
Standard index
Situation of
coming up to
standard
Monitoring value
Standard value
Standard index
Situation of
coming up to
standard
Monitoring value
Standard value
Standard index
Situation of
coming up to
standard
Monitoring value
Standard value
Standard index
Situation of
coming up to
standard

0.05L
0.05
1
Up to
standard

1.6×104~2.4×104
10000
1.6~2.4
Over limit

0.0002L
0.05
0.004
Up to standard

0.04L
0.1
0.4
Up to standard

0.1L
5
0.02
Up to standard

0.009~0.01
0.05
0.18~0.20
Up to standard

1.0L
50
0.02
Up to standard

0.05L
0.05
1
Up to
standard

2.4×104
10000
2.4
Over limit

0.0002L
0.05
0.004
Up to standard

0.04L
0.1
0.4
Up to standard

0.1L
5
0.02
Up to standard

0.008~0.009
0.05
0.16~0.18
Up to standard

1.0L
50
0.02
Up to standard

0.05L
0.05
1
Up to
standard

1.6×104
10000
1.6
Over limit

0.0002L
0.05
0.004
Up to standard

0.04L
0.1
0.4
Up to standard

0.1L
5
0.02
Up to standard

0.004L
0.05
0.08

1.0L
50
0.02
Up to standard

0.05L
0.05
1
Up to
standard

2.4×104
10000
2.4
Over limit

Up to standard
0.0002L
0.05
0.004
Up to standard
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0.04L
0.1
0.4
Up to standard

0.1L
5
0.02
Up to standard

0.006~0.007
0.05
0.12~0.14
Up to standard

1.0L
50
0.02
Up to standard

4.3 Current situation monitoring and assessment of ground
water quality
4.3.1 Current situation monitoring of environmental quality of ground
water
To know about current situation of environmental quality of ground water in
proposed project location, Environmental Impact Assessment entrusts Environmental
Monitoring Station of Five Finger Mountain to conduct current situation monitoring for
ground water of proposed project location and peripheral villages.
(1) Distribution of monitoring points
Select one domestic well from four locations including Sanya Garbage Disposal
Plant, Qianfeng Group of Nandao Farm, Mumian Village and Zhaye Village near the
proposed project site as the monitoring point of ground water. Position of monitoring
point is as shown in Figure 4.1-1.
(2) Monitoring time, monitoring factor and monitoring frequency
Monitoring time and monitoring frequency: monitoring was conducted on
November 23th, 2011 for once.
Monitoring factors: chrominance, pH, total hardness, volatile phenol,
permanganate index, fluoride, ammonia nitrogen, arsenic, hexavalent chromium,
mercury, cadmium, plumbum, nitrite (calculated by N), nitrate (calculated by N), sulfate,
fluoride, TDS (total dissolved solids), total bacterial count and total coliform group.
(3) Monitoring and analysis methods
Monitoring and analysis methods refer to Table 4.3-1.
Table 4.3-1 Monitoring and Analysis Methods for Ground Water
Monitoring factors
chrominance

Monitoring methods
Platinum cobalt colorimetric
method

pH

Acidmeter method

Total hardness

Na2EDTA titrimetric method
4-amino-antipyrine extraction
spectrophotometry

Volatile phenol
Permanganate
index
Fluoride

Source of method
GB/T11903–1989
Water and Wastewater Monitoring
Analysis Methods (the 4th Edition)
GB/T5750.5–2006
GB/T5750.4–2006

Potassium permanganate method

GB5750-2006

Ion selective electrode method
Nessler's reagent
spectrophotometric method

GB/T7484–1987

Arsenic

Atomic fluorescence spectrometry

Hexavalent

Diphenylcarbazide

Water and Wastewater Monitoring
Analysis Methods (the 4th Edition)
Water and Wastewater Monitoring

Ammonia nitrogen
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GB/T7479-1987

chromium

spectrophotometry

Mercury

Atomic fluorescence spectrometry

Cadmium

Atomic absorption
spectrophotometry

Plumbum
Nitrite (calculated
by N)
Nitrate (calculated
by N)
Sulfate
Chloride (Cl )
TDS
Total bacterial
count
Total coliform
group

Analysis Methods (the 4th Edition)
Water and Wastewater Monitoring
Analysis Methods (the 4th Edition)
Water and Wastewater Monitoring
Analysis Methods (the 4th Edition)

Atomic absorption
spectrophotometry

Water and Wastewater Monitoring
Analysis Methods (the 4th Edition)

N-(1-naphthyl)-diethylamine
spectrophotometry

GB7493-87

Phenol disulfonic acid
spectrophotometry
Barium chromate
spectrophotometry
Silver nitrate titrimetric method
Gravimetric method

Water and Wastewater Monitoring
Analysis Methods (the 4th Edition)

Flat band method

GB/T5750.5–2006
GB/T5750.5–2006
GB/T5750.4–2006
GB/T5750.12–2006

Multiple-tube fermentation method

(4) Monitoring results
Monitoring results of ground water refer to Table 4.3-2.
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GB/T5750.12–2006

Table 4.3-2 Current Situation Monitoring Results of Ground Water Quality
Monitoring points

1# Sanya Garbage
Disposal Plant

2# Qianfeng Group of
Nandao Farm

3# Mumian Village

4# Zhaye Village

Date

2011.11.23
November
23th, 2011
Functional
requirement
Water
quality class
2011.11.23
November
23th, 2011
Functional
requirement
Water
quality class
2011.11.23
November
23th, 2011
Functional
requirement
Water
quality class
2011.11.23
November
23th, 2011
Functional
requirement
Water
quality class

Chrominance
(degree)

3

Total
hardness
(mg/L)

Total dissolved
solids
(mg/L)

pH value
(dimensionless)

283

63

7.28

Fluoride
(mg/L)

1.79

Permanganate
index
(mg/L)

0.80

Nitrite
(calculated
by N)
(mg/L)
0.003L

Nitrate
(calculated
by N)
(mg/L)

Ammonia
nitrogen
(mg/L)

Sulfate
(mg/L)

0.08L

0.03

17.3

IV
3

13

57

7.10

0.58

0.80

0.003L

0.46

0.03

0.09

3

80

105

6.91

0.23

0.60

0.003L

6.54

0.02

18.1

4

56

82

6.53

0.24

0.60

0.006

7.42

0.03

0.09
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Continued Table 4.3-2 Current Situation Monitoring Results of Ground Water Quality
Monitoring points

1# Sanya Garbage Disposal
Plant

2# Qianfeng Group of
Nandao Farm

3# Mumian Village

4# Zhaye Village

Date

2011.11.23
November 23th,
2011
Functional
requirement
Water quality
class
2011.11.23
November 23th,
2011
Functional
requirement
Water quality
class
2011.11.23
November 23th,
2011
Functional
requirement
Water quality
class
2011.11.23
November 23th,
2011
Functional
requirement
Water quality
class

Volatile
phenol
(mg/L)

Chloride
(mg/L)

0.0003L

17.3

0.0003L

0.0003L

0.0003L

11.3

22.5

22.5

Total coliform
group (piece/L)

Arsenic
(mg/L)

Mercury
(ug/L)

Cadmium
(ug/L)

Plumbum
(ug/L)

Total bacterial
count (piece/L)
2.6×102

Hexavalent
chromium
(mg/L)

1.4×102

0.0002L

0.04L

0.1L

0.004L

1.0L

IV

Ⅴ

2.7×102

2.1×102

0.0002L

0.04L

0.1L

0.007

1.0L

IV

Ⅴ

2.7×102

2.6×102

0.0002L

0.04L

0.1L

0.011

1.0L

IV

Ⅴ

1.4×102

1.1×102

0.0002L

0.04L

0.1L

0.01

1.0L

IV

Ⅴ
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4.3.2 Current situation assessment of environmental quality of ground
water
Assessment method adopts single factor standard index method, details are as
follows:
Standard index of single factor i at j point

Sij 

Cij
Csi

Assessment mode of assessment factor pH value is as follows:
PpH 

7.0  pH
7.0  pH SD

pH≤7.0

PpH 

pH  7.0
pH su  7.0

pH

In the formula:

Cij

Sij

7.0

- Standard index of single assessment factor i at j point;

- Concentration of pollutant i at monitoring point j, mg/L;

Csi - Water quality standard of parameter i, mg/L;

PpH

- Standard index of pH value;

pH - Monitoring concentration of pH value;

pH SD - Lower limit of pH value specified in surface water quality standard;

pH su - Upper limit of pH value specified in surface water quality standard
The index more than 1 indicates that the water quality parameter exceeds specified
standard, and water body has been polluted by pollutants represented by water quality
parameters, the larger the index is, more serious the pollution is.
Assessment results refer to Table 4.3-3.
The above monitoring results show that except that total bacterial count and total
coliform group as well as fluoride in 1# Sanya Garbage Disposal Plant exceed standard
for ground water in proposed project site, others all meet requirements for water quality
of Class III, and some even reach requirements for water quality of Class I and II.
Over limit of total bacterial count and total coliform group may be related to living
and health habits in project site (rural area), and over limit of fluoride is mainly due to
geological stratum.
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Table 4.3-3 Summary of Current Situation Assessment Results of Environmental Quality of Ground Water
Items

1# Sanya
Garbage
Disposal
Plant

2#
Qianfeng
Group of
Nandao
Farm

3#
Mumian
Village

4# Zhaye
Village

Monitoring
value
Standard
value
Standard
index
Situation of
coming up
to standard
Monitoring
value
Standard
value
Standard
index
Situation of
coming up
to standard
Monitoring
value
Standard
value
Standard
index
Situation of
coming up
to standard
Monitoring
value

Chrominance
(degree)

Total
hardness
(mg/L)

pH value
(dimensionless)

283

Total
dissolved
solids
(mg/L)
63

Fluoride
(mg/L)

Permanganate
index
(mg/L)

Nitrate
(calculated
by N)
(mg/L)
0.08L

Ammonia
nitrogen
(mg/L)

Sulfate
(mg/L)

0.80

Nitrite
(calculated
by N)
(mg/L)
0.003L

3

7.28

1.79

0.03

17.3

15

450

1000

6.5~8.5

1.0

3.0

0.02

20

0.2

250

0.20

0.63

0.06

0.19

1.79

0.27

0.04

0.15

0.07

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Over limit

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

3

13

57

7.10

0.58

0.80

0.003L

0.46

0.03

0.09

15

450

1000

6.5~8.5

1.0

3.0

0.02

20

0.2

250

0.20

0.03

0.06

0.67

0.58

0.27

0.02

0.15

0.00

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

3

80

105

6.91

0.23

0.60

0.003L

6.54

0.02

18.1

15

450

1000

6.5~8.5

1.0

3.0

0.02

20

0.2

250

0.20

0.18

0.11

0.18

0.23

0.20

0.33

0.10

0.07

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

4

56

82

6.53

0.24

0.60

0.006

7.42

0.03

0.09
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0.15

0.15

0.15

Standard
value
Standard
index
Situation of
coming up
to standard

15

450

1000

6.5~8.5

1.0

3.0

0.02

20

0.2

250

0.27

0.12

0.08

0.94

0.24

0.20

0.30

0.37

0.15

0.00

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard

Up to
standard
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1# Sanya
Garbage
Disposal
Plant

2#
Qianfeng
Group of
Nandao
Farm

3# Mumian
Village

4# Zhaye
Village

Items

Volatile
phenol
(mg/L)

Chloride
(mg/L)

Total
bacterial
count
(piece/L)
2.6×102

Total
coliform
group
(piece/L)
1.4×102

Arsenic
(mg/L)

Mercury
(ug/L)

Cadmium
(ug/L)

Hexavalent
chromium
(mg/L)

Plumbum
(ug/L)

Monitoring value
Standard value
Standard index
Situation of
coming up to
standard
Monitoring value
Standard value
Standard index

0.0003L

17.3

0.0002L

0.04L

0.1L

0.004L

1.0L

0.002
0.15
Up to
standard

250
0.07
Up to
standard

100
2.60
Over limit

3.0
47
Over limit

0.05
0.004
Up to standard

1
0.04
Up to standard

10
0.01
Up to
standard

0.05
0.08
Up to
standard

50
0.02
Up to
standard

0.0003L

11.3

2.7×102

2.1×102

0.0002L

0.04L

0.1L

0.007

1.0L

0.002
0.15

250
0.05

100
2.70

3.0
70

Situation of
coming up to
standard
Monitoring value
Standard value
Standard index

Up to
standard

Up to
standard

Over limit

Over limit

Up to standard

Up to standard

Up to
standard

Up to
standard

Up to
standard

0.0003L

22.5

2.7×102

2.6×102

0.0002L

0.04L

0.1L

0.011

1.0L

0.002
0.15

250
0.09

100
2.70

3.0
87

Situation of
coming up to
standard
Monitoring value
Standard value
Standard index

Up to
standard

Up to
standard

Over limit

Over limit

Up to standard

Up to standard

Up to
standard

Up to
standard

Up to
standard

0.0003L

22.5

1.4×102

1.1×102

0.0002L

0.04L

0.1L

0.01

1.0L

0.002
0.15

250
0.09

100
1.40

3.0
37

Situation of
coming up to
standard

Up to
standard

Up to
standard

Over limit

Over limit
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0.05
0.004

0.05
0.004

0.05
0.004
Up to standard

1
0.04

1
0.04

1
0.04
Up to standard

10
0.01

10
0.01

10
0.01
Up to
standard

0.05
0.14

0.05
0.22

0.05
0.20
Up to
standard

50
0.02

50
0.02

50
0.02
Up to
standard

4.4 Current situation monitoring and assessment of acoustic
environmental quality
(1) Distribution of monitoring points
To know about current situation of acoustic environmental quality in proposed
project site, Environmental Impact Assessment entrusts Environmental Monitoring
Station of Five Finger Mountain to set four monitoring points of noise current situation
along with proposed project site, in order to conduct current situation monitoring for
ambient noise surrounding the proposed project site, and specific layout refers to Figure
4.1-1.
(2) Monitoring item
Equivalent sound level Leq[dB(A)]
(3) Monitoring time and frequency
Monitoring date is from November 24th, 2011 to November 25th, 2011, monitoring
was conducted on the day and at night, and each point was monitored for 10min each
time.
(4) Monitoring method
It shall be in accordance with test methods of Environmental Quality Standard for
Noise (3096-2008).
(5) Monitoring instrument
AWA6218A type of noise level statistical analyzers
(6) Assessment standard
Acoustic environment of proposed project site is Class II, and in accordance with
secondary standard of Environmental Quality Standard for Noise (GB3096-2008).
(7) Monitoring results
Monitoring results refer to Table 4.4-1.
Table 4.4-1 Current Situation Monitoring Results and Assessment of Acoustic
Environmental Quality
Monitoring
point
location
No.
1

Position of
monitoring
point
Northeast
corner of plant
site

Standard value
(dB)

Daytime

60

Monitoring result
(dB)

Situation
of coming
up to
standard

48.5~49.3
Up to
standard

Nighttime

50

Remarks

Ambient
noise

41.7~42.3
Up to
standard

2

Northwest
corner of plant
site

Daytime

60

47.7~48.5
Up to
standard

Nighttime

50

Ambient
noise

40.2~40.5
Up to
standard

3

Southwest

Daytime

60
104

42.5~42.7

Ambient

corner of plant
site

Up to
standard
Nighttime

50

noise

37.9~38.2
Up to
standard

4

Daytime
Southeast
corner of plant
site

60

47.5~48.3
Up to
standard

Nighttime

50

Ambient
noise

38.5~39.7
Up to
standard

Monitoring results in Table 4.4-1 shows that noise monitoring values at daytime
and nighttime of each monitoring point around the proposed project site all conform to
requirements of secondary standard of Environmental Quality Standard for Noise
(GB3096-2008), and current situation of acoustic environmental quality surrounding the
proposed project site is good.

4.5Current situation monitoring and assessment of soil quality
4.5.1 Current situation monitoring of soil quality
(1) Purpose
Conduct monitoring of soil turbidity in assessment area to know about current
situation of soil environment quality in assessment area and provide references for soil
environment quality assessment and future environmental management.
(2) Monitoring item
Nine items including pH, Fe, Mn, Hg, Cd, Pb, As, Cr and Zn are determined to be
monitored according to project and environmental characteristics.
(3) Distribution of monitoring points and sampling methods
Four monitoring points are set according to project and environmental
characteristics and relevant stipulations of The Technical Specification for Soil
Environmental Monitoring (HJ/T166-2004), including 1# Downwind direction of plant
site, 2# plant site, 3# Qianfeng Group of Nandao Farm and 4# Mumian Village, see
Figure 4.1-1.
Columnar sampling method is adopted to take about 1kg soil from surface layer
(0-20cm), middle layer (20-60cm) and deep layer (60-100cm) for analysis after mixing.
(4) Analysis methods
They shall be in accordance with relevant stipulations of State Environmental
Protection Administration, analysis methods of each monitoring item are listed in Table
4.5-1.
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Table 4.5-1 Analysis Methods for Soil Monitoring Items
Analysis
items

Analysis methods

Minimum detection
limit

pH

Determination of pH Value in Forest Soil
(GB7859-87)

--

Hg

As

0.004ppm
Cold-atomic absorption spectrophotometry
(GB/T17136-1997)
Potassium borohydride-silver nitrate
spectrophotometry (GB/T17135-1997)

0.1ppm

Pb

Graphite furnace atomic absorption
spectrophotometry (GB/T17141-1997)

0.06ppm

Cr

Flame atomic absorption spectrophotometry
(GB/T17137-1997)

2.5ppm

Zn

0.5ppm
Flame atomic absorption spectrophotometry
(GB/T17138-1997)

Mn
Fe

X-fluorescent spectrometry

2 ppm
0.05%

4.5.2 Current situation assessment of soil
(1) Assessment standard
This assessment takes Standard II of Environmental Quality Standard for Soils
GB15618-1995 and background value of relevant elements in Study on the Soil
Environmental Background Values in Hainan Province (1991) compiled by State
Environmental Protection Administration as assessment standards.
(2) Assessment methods
This assessment adopts single factor index method for assessment of single item
with calculation formula as follows:
Pi=Ci/Si
In the formula: Pi- pollution index of pollutant i in soil;
Ci-actually measured contents of pollutant i in soil;
Si-Assessment standard of pollutant i in soil
(3) Monitoring results and analytical statistics
Current situation monitoring results and analytical statistics of soil refer to Table
4.5-2 and Table 4.5-3.
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Table 4.5-2 Monitoring Results of Soil Pollution Elements in Assessment Area
Analytical item
ppm mg/kg
%

Sampling point
location
pH
(dimensionless)

Fe

Mn

Hg

Cd

Pb

As

Cr

Zn

5.40

11850

1411

0.148

0.02

22.3

7.40

11.6

87.7

5.77

9400

1164

0.064

0.01

19.6

5.02

30.9

54.8

5.55

12000

1437

0.146

0.01L

42.6

5.23

25.2

92.2

5.41

5900

783

0.157

0.01L

27.7

1.72

25.2

47.2

1#Downwind
direction of plant
site
2#Plant site
3#Qianfeng Group
of Nandao Farm
4#Mumian Village

Table 4.5-3 Analytical Statistics of Monitoring Results of Soil Pollution Elements in
Assessment Area
Element

Monitoring result

Unit of
measurement

Average
value

Assessment
standard

Assessment
index

pH

5.40~5.77

--

5.53

--

--

Fe

5900~12000

9788

--

--

Mn

783~1437

1199

--

--

Hg

0.064~0.157

0.129

0.30

0.43

Cd

0.01L~0.02

0.15

0.30

0.50

Pb

19.6~42.6

28.1

250

0.11

As

1.72~7.40

4.84

40

0.12

Cr

11.6~30.9

23.2

150

0.15

Zn

47.2~87.7

70.5

200

0.35

ppm mg/kg

(4) Current situation analysis of soil
pH: pH value of soil in assessment area is within the range of 5.40-5.77 with
average value of 5.53.
Fe: Fe content in soil in assessment area is within the range of 5,900-12,000mg/kg
without large variation and with average value of 9,788mg/kg.
Mn: Mn content in soil in assessment area is within the range of 783-1,437mg/kg
without large variation and with average value of 1,199mg/kg.
Hg: Hg content in soil in assessment area is within the range of 0.064-0.157mg/kg
without large variation and with average value of 0.129mg/kg, assessment standard
value is 0.30mg/kg, and assessment index is 0.43, which is less than 1 and up to
standard;
Cd: Cd content in soil in assessment area is within the range of 0.01L-0.02mg/kg
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without large variation and with average value of 0.15mg/kg, assessment standard value
is 0.30mg/kg, and assessment index is 0.50, which is less than 1 and up to standard;
Pb: Pb content in soil in assessment area is within the range of 19.6-42.6mg/kg
without large variation and with average value of 28.1mg/kg, assessment standard value
is 250mg/kg, and assessment index is 0.11, which is less than 1 and up to standard;
As: As content in soil in assessment area is within the range of 1.72-7.40mg/kg
without large variation and with average value of 4.84mg/kg, assessment standard value
is 40mg/kg, and assessment index is 0.12, which is less than 1 and up to standard;
Cr: Cr content in soil in assessment area is within the range of 11.6-30.9mg/kg
without large variation and with average value of 23.2mg/kg, assessment standard value
is 150mg/kg, and assessment index is 0.15, which is less than 1 and up to standard;
Zn: Zn content in soil in assessment area is within the range of 47.2-87.7mg/kg
without large variation and with average value of 70.5mg/kg, assessment standard value
is 200mg/kg, and assessment index is 0.35, which is less than 1 and up to standard.
Therefore, contents of six microelements in soil in assessment area including Hg,
Cd, As, Pb, Cr and Zn are close to respective background values and all in conformity
with Standard II of Environmental Quality Standard for Soils (GB15618-1995), and
assessment index is within the range of 0.11-0.50.

4.6 Current situation monitoring and assessment of dioxin
4.6.1 Current situation monitoring of dioxin in atmosphere
(1) Distribution of monitoring points and sampling time
Each one monitoring point shall be set at upwind direction and downwind direction
of yearly predominant wind direction of the plant site to monitor dioxin in atmosphere
before test running of waste incineration power plant. Monitoring points are: 1#
Xianfeng Group of Nandao Farm and 2# Fruit Garden (730m from the west of plant
site).
Monitoring requirements: conduct monitoring for once and continuous sampling
for one day each time, obtaining average daily concentration.
(2) Monitoring results and assessment
Dalian Institute of Chemical Physics, Chinese Academy of Sciences is entrusted to
conduct analysis on monitoring of dioxin in atmosphere, dioxin monitoring results of 1#
Xianfeng Group of Nandao Farm and 2# Fruit Garden (730m from the west of plant site)
are 0.060pg/m3 and 0.065pg/m3 respectively, referring to the value of 0.6pg/m3 in
Japanese Environmental Standard, dioxin monitoring values during this assessment all
meet requirements of the standard.

4.6.2 Current situation monitoring of dioxin in soil
(1) Distribution of monitoring points and sampling time
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Each one monitoring point for dioxin in soil shall be set at upwind direction and
downwind direction of predominant wind direction of the plant site, and monitoring
points are: 1# Xianfeng Group of Nandao Farm and 2# Fruit Garden (730m from the
west of plant site), nearby planting soil shall be selected.
Monitoring requirements: conduct monitoring for once and continuous sampling
for one day each time, obtaining average daily concentration.
(2) Monitoring results and assessment
Dalian Institute of Chemical Physics, Chinese Academy of Sciences is entrusted to
conduct analysis on monitoring of dioxin in soil, dioxin monitoring results of 1#
Xianfeng Group of Nandao Farm and 2# Fruit Garden (730m from the west of plant site)
are 0.231pg/g and 0.176pg/g respectively, which meet the requirements of 250pg/g in
Japanese Environmental Standard.

4.6.3 Current situation monitoring of dioxin in plant
(1) Distribution of monitoring points and sampling time
One monitoring point for dioxin in plant shall be set at downwind direction of
predominant wind direction of the plant site, and located at the fruit garden near 730m
from the west of plant site, and plants in the fruit garden shall be selected.
Monitoring requirements: conduct monitoring for once and continuous sampling
for one day each time, obtaining average daily concentration.
(2) Monitoring results and assessment
Dalian Institute of Chemical Physics, Chinese Academy of Sciences is entrusted to
conduct analysis on monitoring of dioxin in plant, and content of dioxin in plants
(Japanese banana leaf) in the fruit garden which is 730m from the west of plant site is
0.258pg/g.
Since there has no assessment standard or reference value in this respect in China
so far, content of dioxin in plant in the assessment area is only taken as background
value of current situation.
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5
Environmental Impact and Assessment during
Operation Period
5.1 Prediction and assessment of atmospheric environmental
impact
5.1.1 Analysis on meteorological characteristics of pollution
5.1.1.1 Statistics of meteorological data for many years
Statistics of meteorological data for 20 years of project location refers to Table
5.1-1.
Table 5.1-1 Statistics of Meteorological Data for Many Years of Project
Location
Elements

Values

Average annual wind velocity (m/s)

2.44m/s

Average annual temperature (℃)

25.8

Extreme temperature (℃)

36.0

Average annual relative humidity (%)

79

Average annual precipitation (mm)

1476.8

Extreme precipitation (mm)

Maximum daily precipitation: 270.8mm/day on
Septermber 25th, 2002

Average sunshine duration (h)

7.02

5.1.1.2 Annual meteorological data and statistics
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Proposed project is located at northwestern part of Sanya City in Hainan Province,
ground meteorological data is from the nearest Sanya Meteorological Station with
geographic location of east longitude 109°31 , north latitude 18°14 and about 20km
from the development zone. With influence and control of the same climate system,
conventional meteorological data can reflect basic meteorological characteristics of
proposed project location, so ground meteorological data provided by Sanya
Meteorological Station can be directly used. According to meteorological data hour by
hour (8,784 hours) in one year, statistical results of temperature, wind velocity and wind
frequency refer to Table 5.1-2, Table 5.1-3, Table 5.1-4, Table 5.1-5 and Table 5.1-6;
curve and rose diagram for temperature, wind velocity, wind frequency refer to Table
5.1-1, Table 5.1-2, Table 5.1-3, Table 5.1-4 and Table 5.1-5.
(1) Temperature
According to Table 5.1-1, average annual temperature of this area is 26.92℃. The
average temperature in June is 30.35℃ and the highest one; the average temperature in
January is 22.59℃ and the lowest one.
(2) Wind velocity and wind direction
Wind velocity: wind velocity determines speed of pollutants being delivered and
capability of tail wind being diluted. It can be known from Table 5.1-2 that average
annual wind velocity in this area is 1.27m/s. Average wind velocity in August is 1.49m/s
and the maximum one; average wind velocity in September is 1.13m/s and the
minimum one.
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Table 5.1-2 Monthly Variations of Average Annual Temperature
Month

January
22.59

Temperature (℃)

February
24.04

March
26.35

April
27.46

May
28.84

June
30.35

July
29.70

August
28.97

September
28.35

October
27.13

November
24.81

December
24.50

Table 5.1-3 Monthly Variations of Average Annual Wind Velocity
Month

January

February

March

April

May

June

July

August

September

October

November

Wind velocity (m/s)

1.38

1.14

1.22

1.23

1.18

1.24

1.33

1.47

1.13

1.39

1.25

December
1.26

Table 5.1-4 Daily Variations of Average Hourly Wind Velocity in Each Season
Hour(h)

1

2

3

4

5

6

7

8

9

1.08

0.98

0.94

0.99

0.95

1.00

1.04

1.03

1.22

10

11

12

Wind velocity (m/s)
Spring
Summer

0.96

0.96

0.88

0.87

0.88

0.83

0.85

0.99

1.18

1.29
1.29

1.43
1.55

1.57
1.66

Autumn

0.96

0.96

0.94

0.82

0.86

0.88

0.86

0.90

1.10

1.49

1.65

1.87

Winter

1.05

1.18

1.03

1.05

1.04

0.93

1.10

1.11

1.24

1.45

1.57

1.66

Hour(h)

13

14

15

16

17

18

19

20

21

22

23

24

Wind velocity (m/s)
Spring
Summer

1.65
1.84

1.85
2.00

1.76
1.83

1.67
1.76

1.58
1.63

1.37
1.38

1.19
1.15

1.09
1.04

1.11
0.96

1.06
0.91

1.07
0.90

1.12
0.93

Autumn

1.99

2.15

2.09

2.04

1.87

1.59

1.33

1.16

1.08

1.00

0.97

0.91

Winter

1.72

1.64

1.59

1.58

1.43

1.35

1.30

1.28

1.25

1.29

1.18

1.14
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Table 5.1-5 Monthly Variations of Average Annual Wind Frequency
Wind direction
Wind frequency(%)

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

C

January
February
March
April
May
June
July
August
September
October
November
December

3.76
2.53
3.09
3.06
2.42
3.06
2.28
2.42
1.53
2.15
4.31
3.90

4.03
5.36
5.38
5.83
4.30
2.78
4.30
1.75
2.92
4.97
5.97
4.70

12.63
12.80
15.05
15.28
9.95
6.94
6.99
6.85
7.78
11.29
10.28
12.90

23.66
23.96
20.56
18.75
13.44
9.58
11.96
9.01
10.97
19.49
17.36
21.24

24.06
16.52
17.20
18.19
9.81
6.11
8.20
7.12
10.56
22.58
16.81
21.91

11.29
8.18
10.08
8.19
5.91
5.97
5.11
3.76
3.06
9.95
8.06
12.50

4.03
4.61
7.39
6.11
5.11
5.83
6.72
3.23
2.50
2.02
3.89
4.03

1.48
3.72
4.70
5.28
3.49
9.58
9.95
2.69
2.78
1.34
3.75
2.42

1.21
2.98
3.63
3.47
5.24
8.61
4.44
2.42
2.22
0.54
1.94
2.15

1.08
1.93
1.75
1.67
3.23
3.75
4.30
2.15
2.22
1.08
2.50
1.08

0.94
1.04
1.61
2.36
3.09
3.89
3.49
5.65
4.86
1.75
1.81
1.61

1.88
2.23
1.48
3.06
6.59
6.81
6.59
10.48
6.94
2.02
2.78
1.48

3.23
4.17
1.34
2.78
13.84
12.22
11.56
23.25
17.36
5.11
5.97
2.15

2.55
4.17
2.02
0.69
4.97
6.94
4.84
5.91
5.83
4.57
2.36
1.08

2.15
4.02
2.02
2.92
5.91
5.97
5.65
6.05
7.36
4.84
6.25
3.09

2.02
1.79
2.69
2.36
2.69
1.94
3.63
2.69
3.89
2.55
4.17
2.28

0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.57
7.22
3.76
1.81
1.48

Table 5.1-6 Seasonal Variations of Average Annual Wind Frequency and Average Annual Wind Frequency (in 2008)
Wind
direction
Wind
(%)

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

C

frequency
Spring

3.13

4.92

13.50

22.73

19.26

9.85

5.35

3.30

2.60

1.59

1.20

1.86

2.91

2.91

2.73

2.16

0.00

Summer

2.84

4.30

10.72

13.92

11.37

6.69

5.68

6.12

5.78

2.88

3.11

5.48

9.61

4.20

4.93

2.33

0.00

Autumn

2.08

2.99

7.21

10.65

8.63

3.98

4.15

5.14

3.03

2.89

4.67

8.00

17.39

5.53

6.35

3.40

3.93

Winter

3.45

5.22

11.49

19.36

20.43

10.17

3.31

2.50

1.54

1.55

1.72

2.09

4.41

2.67

4.73

3.00

2.35

All the year

2.88

4.36

10.73

16.67

14.92

7.67

4.62

4.27

3.24

2.23

2.68

4.36

8.58

3.83

4.69

2.72

2.88
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Figure 5.1-1 Curve Chart for Monthly Variations of Average Annual Temperature

Figure 5.1-2 Curve Chart for Monthly Variations of Average Annual Wind Velocity
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Figure 5.1-3 Statistical Chart for Daily Variations of Hourly Average Wind Velocity
in Each Season

142

Figure 5.1-4 Rose Diagram for Wind Direction
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Figure 5.1-5 Rose Diagram for Wind Velocity
Wind direction: wind can transport, diffuse and dilute pollutants. It can be known
from Table 5.1-4 that annual wind directions with maximum wind frequency in the
assessment area are NE wind (wind frequency of 13.24%), E wind (wind frequency of
11.43%) and ENE wind (wind frequency of 10.75%), sum of wind frequencies under
three consecutive wind directions is more than 30%, therefore, predominant wind
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direction of this area is northeast by east.

5.1.2 Prediction and assessment of ambient air impact
5.1.2.1 Relevant parameters of predictors
(1) Predictors
According to engineering analysis and assessment factors of Ambient Air Quality
Standard, predictors of this project are SO2, NO2 (calculated by NOx), TSP, HCl, CO
and dioxin.
Assessment standards for each predictor refer to Table 5.1-7.
Table 5.1-7 Prediction and Assessment Standards for Atmospheric
Environmental impact
Name of pollutants

SO2
NO2
TSP
CO
HCl

Dioxin

Concentration limit value (mg/m3)
Hourly
Daily
Annual
average
average
average
0.50
0.15
0.06
0.24
0.12
0.08
0.30
0.20
10.0
4.0
0.05
0.015
(Primary
value)
0.6pm/m3

Remarks

Secondary standard of GB
3095-1996
Refer to TJ36-79 Hygienic
Standard for the Design of
Industrial Enterprises
Refer to Janpanese
Environmental Standard

(2) Calculation point
Ambient air protection object and maximum ground concentration point at grid in
prediction range.
(3) Meteorological conditions
Adopt meteorological data hour by hour in 2010.
5.1.2.2 Prediction range and gridding design
According to calculation results of Screen3 mode recommended by Guideline, the
maximum distance D10% is 1,000m when occupation rate of the standard value is 10%.
According to stipulations of assessment area range of second-level atmospheric
environmental impact assessment in Guideline, combine with actual situation of the
plant site as well as surrounding landform and sensitive points, for the square area with
boiler chimney as the center and side length of 5km, quantitatively predict degree of
pollution and conduct gridding treatment for the assessment area.
According to field investigation and impact degree caused by the project, receptors
(atmospheric sensitive points) with significant attention in assessment range mainly
include the following 11 ones, details refer to Table 5.1-8.
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5.1.2.3Prediction mode
Adopt Aermod mode in 07026 Edition recommended by Guideline. Meteorological
pretreatment mode is Aermet in 06341 Edition. Abnormal operating condition adopts
estimation mode for calculation.
Table 5.1-8 Distribution of Concerned Points
SN

Concerned points

X coordinate

Y coordinate

Direction

333793.32

2032240.35

NW

333440.13

2031306.48

NW

333966.93

2030312.74

E

333260.54

2029923.63

SE

334679.30

2029618.33

SE

5

Xiangshui Hydropower
Station
Landfill site
Xianfeng (Qianfeng)
Group
Small-sized power
station of third-level
Mumian Village

6

Baomi Village

334948.69

2029181.32

SE

7

Zhaye Village

334224.34

2029061.60

SE

8

Daen Village

334098.62

2028947.86

SE

9

Dayuan Village

335146.24

2028905.95

SE

10

Mao Village

335738.88

2028594.66

SE

11

Qianshao Group

333804.29

2032872.32

N

1
2
3
4

5.1.2.4 Prediction source intensity
Pollution source intensity of the project refer to Table 5.1-9, Table 5.1-10 and Table
5.1-11.
Table 5.1-9 Generation and Emission Situation of Main Atmospheric
Pollutants in This Project
Items

Generation

Amount of fume
Flue
dust
SO2

NOX

HCl

CO

Emission
3

136,000Nm /h

Removal rate
--

Concentration
(mg/Nm3)
Velocity (kg/h)

2391.40

9.56

99.6%

325.23

1.30

--

Concentration
(mg/Nm3)
Velocity (kg/h)

59.63

17.87

70%

8.11

2.43

--

Concentration
(mg/Nm3)
Velocity (kg/h)

243.6

121.84

50%

33.13

16.57

--

Concentration
(mg/Nm3)
Velocity (kg/h)

83.38

8.31

90%

11.34

1.13

--

Concentration
(mg/Nm3)

25.37

25.37

0
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Dioxin

Velocity (kg/h)

3.45

3.45

--

Concentration
(ngTEQ/m3)
Velocity (kg/h)

4

0.04

99%

0.544×10-6

0.544×10-8

--

5.1.2.5 Prediction setting

Project prediction contents mainly include new increment of the project, project
increment and background overlay results:
1) Ambient air protection object, ground concentration at grid and the maximum
hourly ground concentration in prediction range under hourly meteorological conditions
hour by hour or successively in the whole year;
2) Ambient air protection object, ground concentration at grid and the maximum
daily average ground concentration in prediction range under meteorological conditions
day by day in the whole year;
3) Ambient air protection object, ground concentration at grid and the maximum
average annual ground concentration in prediction range under long-term
meteorological conditions;
4) The maximum hourly ground concentrations under abnormal operation
condition are in distance distribution.
5.1.2.6 Background concentration
According to HJ2.2-2008, impact analysis on ambient air sensitive area shall
consider overlaying impact on prediction value and the maximum background value of
current situation of same monitoring point location; environmental impact analysis on
the maximum ground concentration point shall consider overlaying impact on
prediction value and average value of all background values of current situation.
Therefore, this assessment selects the maximum hourly concentration of each
monitoring point as the background value of hourly concentration; selects the maximum
daily average concentration of each monitoring point as the background value of daily
average concentration; for SO2, NO2, TSP and dioxin, selects daily average value of
each monitoring point as average annual background concentration; specific
background concentration of each monitoring point refers to Table 5.1-10.
Table 5.1-10 Background Concentration of Each Concerned Point (Unit:
mg/m3)
SO2

Pollutant
SN

1

Concerned
point
Xiangshui
Hydropower
Station

Hourly

Daily
average

0.004

0.002

NO2
Daily
Hourly
average
0.008

TSP
Daily
average

0.003

0.126
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HCl
Daily
Hourly
average
0.03

0.03

CO
Hourly

Daily
average

0.025

0.025

Dioxin
Average
annual
0.065
pg/m3

2
3
4
5
6
7
8
9
10
11

Landfill site
Xianfeng
Group
Power
station of
thrid-level
Mumian
Village
Baomi
Village
Zhaye
Village
Daen
Village
Dayuan
Village
Mao Village
Qianshao
Group

0.004

0.002

0.008

0.003

0.127

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.122

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.059

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.075

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.075

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.179

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.179

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.075

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.075

0.03

0.03

0.025

0.025

0.004

0.002

0.008

0.003

0.126

0.03

0.03

0.025

0.025

Note: concerned point not conducting monitoring shall adopt the maximum value of monitoring results of the nearest
monitoring point.

5.1.3 Prediction results and assessment of atmospheric environmental
impact
5.1.3.1 Impact of hourly meteorological conditions on environment
(1) The maximum hourly ground concentration
Prediction results of respective top ten maximum ground concentrations of
newly-added pollution sources including SO2, NO2, HCl and CO and positions refer to
Table 5.1-11, Table 5.1-12, Table 5.1-13 and Table 5.1-14.
It can be known from Table 5.1-11 and Table 5.1-12 that predicted hourly
concentrations of SO2 and NO2 emitted by the project during 8,760 hours in the whole
year are both up to standard, meeting secondary standard of Ambient Air Quality
Standard. The maximum hourly average concentration of SO2 is 0.0389mg/m3 and
occupation rate of the standard value is 7.78%; the maximum hourly average
concentration of NO2 is 0.2388mg/m3 and occupation rate of the standard value is
99.51%.
It can be known from Table 5.1-13 and Table 5.1-14 that predicted hourly
concentrations of HCl and CO emitted by the project during 8,760 hours in the whole
year are both up to standard, meeting standard concentration limit requirements in
Hygienic Standard for the Design of Industrial Enterprises. The maximum hourly
average concentration of HCl is 0.0181 mg/m3 and occupation rate of the standard value
is 36.20%; the maximum hourly average concentration of CO is 0.0553mg/m 3 and
occupation rate of the standard value is 0.55%.
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Table 5.1-11 Prediction Results of Maximum Hourly Ground Concentrations
(Top Ten) and Positions of SO2

1

334356.09,

2031432.77,

0.03891658

0.5

Occupation
rate of the
standard
value
(%)
7.78

2

334356.09,

2031432.77,

0.03862218

0.5

7.72

3

334356.09,

2031432.77,

0.03847222

0.5

7.69

4

334356.09,

2031432.77,

0.03803091

0.5

7.61

5

334356.09,

2031432.77,

0.03772031

0.5

7.54

6

334356.09,

2031432.77,

0.03725666

0.5

7.45

7

334356.09,

2031432.77,

0.03719709

0.5

7.44

8

334356.09,

2031432.77,

0.03711716

0.5

7.42

9

334356.09,

2031432.77,

0.03686617

0.5

7.37

10

334356.09,

2031432.77,

0.03675626

0.5

7.35

SN

Relative coordinate position (X,
Y)

Maximum hourly
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Table 5.1-12 Prediction Results of Maximum Hourly Ground Concentrations
(Top Ten) and Positions of NO2

1

334356.09,

2031432.77,

0.23883368

0.24

Occupation
rate of the
standard
value
(%)
99.51

2

334356.09,

2031432.77,

0.23702692

0.24

98.76

3

334356.09,

2031432.77,

0.23610659

0.24

98.38

4

334356.09,

2031432.77,

0.23339823

0.24

97.25

5

334356.09,

2031432.77,

0.23149204

0.24

96.46

6

334356.09,

2031432.77,

0.22864659

0.24

95.27

7

334356.09,

2031432.77,

0.22828103

0.24

95.12

8

334356.09,

2031432.77,

0.22779049

0.24

94.91

9

334356.09,

2031432.77,

0.22625012

0.24

94.27

10

334356.09,

2031432.77,

0.22557565

0.24

93.99

SN

Relative coordinate position (X,
Y)

Maximum hourly
concentration
(mg/m3)

Concentrati
on limit
value
(mg/m3)

Table 5.1-13 Prediction Results of Maximum Hourly Ground Concentrations (Top
Ten) and Positions of HCl
SN

Relative coordinate position (X,
Y)

Maximum hourly
concentration
(mg/m3)
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Concentrati
on limit
value

Occupation
rate of the
standard

(mg/m3)
1

334356.09,

2031432.77,

0.01809765

0.05

value
(%)
36.20

2

334356.09,

2031432.77,

0.01796075

0.05

35.92

3

334356.09,

2031432.77,

0.01789101

0.05

35.78

4

334356.09,

2031432.77,

0.01768578

0.05

35.37

5

334356.09,

2031432.77,

0.01754134

0.05

35.08

6

334356.09,

2031432.77,

0.01732573

0.05

34.65

7

334356.09,

2031432.77,

0.01729803

0.05

34.60

8

334356.09,

2031432.77,

0.01726085

0.05

34.52

9

334356.09,

2031432.77,

0.01714413

0.05

34.29

10

334356.09,

2031432.77,

0.01709302

0.05

34.19

Table 5.1-14 Prediction Results of Maximum Hourly Ground Concentrations (Top
Ten) and Positions of CO

1

334356.09,

2031432.77,

0.05525002

10

Occupation
rate of the
standard
value
(%)
0.55

2

334356.09,

2031432.77,

0.05483206

10

0.55

3

334356.09,

2031432.77,

0.05461916

10

0.55

4

334356.09,

2031432.77,

0.05399262

10

0.54

5

334356.09,

2031432.77,

0.05355166

10

0.54

6

334356.09,

2031432.77,

0.05289342

10

0.53

7

334356.09,

2031432.77,

0.05280885

10

0.53

8

334356.09,

2031432.77,

0.05269537

10

0.53

9

334356.09,

2031432.77,

0.05233903

10

0.52

10

334356.09,

2031432.77,

0.052183

10

0.52

SN

Relative coordinate position (X,
Y)

Maximum hourly
concentration
(mg/m3)

Concentrati
on limit
value
(mg/m3)

(2) Hourly concentration prediction at concerned point
Prediction results of maximum hourly ground concentrations of SO2, NO2, HCl
and CO at concerned atmospheric sensitive points refer to Table 5.1-15, Table 5.1-16,
Table 5.1-17 and Table 5.1-18.
Table 5.1-15 Maximum Hourly Ground Concentration of SO2 at Concerned Point
Sensitive point

Contribution
value
(mg/m3)

Background
concentration
(mg/m3)
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Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the

standard
value
(%)
Xiangshui Hydropower
Station
Landfill site
Xianfeng Group
Power staton of
third-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

0.01571477
0.00094899
0.00120854
0.00092080
0.00089508
0.00068722
0.00109873
0.00092595
0.00067852
0.00050522
0.01775305

0.004

0.01971477

0.5

3.94

0.004
0.004
0.004

0.00494899
0.00520854

0.5
0.5

0.99
1.04

0.00492080

0.5

0.98

0.004
0.004
0.004
0.004
0.004
0.004
0.004

0.00489508
0.00468722
0.00509873
0.00492595
0.00467852
0.00450522
0.02175305

0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.98
0.94
1.02
0.99
0.94
0.90
4.35

Table 5.1-16 Maximum Hourly Ground Concentration of NO2 at Concerned Point
Sensitive point

Xiangshui
Hydropower
Station
Landfill site
Xianfeng Group
Power staton of
third-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Contribution
value
(mg/m3)

Background
concentration
(mg/m3)

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.10444257

0.24

43.52

0.01382400

0.24

5.76

0.01541690

0.24

6.42

0.01365102

0.24

5.69

0.01349314
0.01221751
0.01474296
0.01368261
0.01216410
0.01110055
0.11695162

0.24
0.24
0.24
0.24
0.24
0.24
0.24

5.62
5.09
6.14
5.70
5.07
4.63
48.73

0.008
0.09644257
0.00582400
0.00741690
0.00565102
0.00549314
0.00421751
0.00674296
0.00568261
0.00416410
0.00310055
0.10895162

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Table 5.1-17 Maximum Hourly Ground Concentration of HCl at Concerned Point
Sensitive point

Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power staton of
third-level
Mumian Village
Baomi Village
Zhaye Village

Contribution
value
(mg/m3)

0.00730795
0.00044131
0.00056202
0.00042821
0.00041624
0.00031958
0.00051095

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.03730795

0.05

74.62

0.03
0.03
0.03

0.03044131
0.03056202

0.05
0.05

60.88
61.12

0.03042821

0.05

60.86

0.03
0.03
0.03

0.03041624
0.03031958
0.03051095

0.05
0.05
0.05

60.83
60.64
61.02

Background
concentration
(mg/m3)
0.03
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Daen Village
Dayuan Village
Mao Village
Qianshao Group

0.00043060
0.00031554
0.00023494
0.00825582

0.03
0.03
0.03
0.03

0.03043060
0.03031554
0.03023494
0.03825582

0.05
0.05
0.05
0.05

60.86
60.63
60.47
76.51

Table 5.1-18 Maximum Hourly Ground Concentration of CO at Concerned Point
Sensitive point

Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power staton of
third-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Contribution
value
(mg/m3)

0.02231031
0.00134728
0.00171577
0.00130727
0.00127074
0.00097565
0.00155987
0.00131457
0.00096329
0.00071726
0.02520407

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.04731031

10

0.47

0.025
0.025
0.025

0.02634728
0.02671577

10
10

0.26
0.27

0.02630727

10

0.26

0.025
0.025
0.025
0.025
0.025
0.025
0.025

0.02627074
0.02597565
0.02655987
0.02631457
0.02596329
0.02571726
0.05020407

10
10
10
10
10
10
10

0.26
0.26
0.27
0.26
0.26
0.26
0.50

Background
concentration
(mg/m3)
0.025

It can be known from Table 5.1-15 and Table 5.1-16 that contribution values of
average hourly concentration of SO2 at each concerned point are within the range of
0.00050522mg/m3-0.02175305mg/m3, and maximum occupation rate of the standard
value is 4.35% after overlaying background concentration; contribution values of
average
hourly concentration
of
NO2
are
within
the
range
of
3
3
0.00310055mg/m -0.10895162mg/m , and maximum occupation rate of the standard
value is 48.73% after overlaying background concentration; all of them can meet
secondary standard requirements of GB3095-1996, and standard requirements for
environmental functional zone of project location will not be lowered.
It can be known from Table 5.1-17 and Table 5.1-18 that contribution values of
average hourly concentration of HCl at each concerned point are within the range of
0.00023494mg/m3-0.00825582mg/m3, and maximum occupation rate of the standard
value is 76.51% after overlaying background concentration; contribution values of
average
hourly
concentration
of
CO
are
within
the
range
of
3
3
0.00071726mg/m -0.02520407mg/m , and maximum occupation rate of the standard
value is 0.50% after overlaying background concentration; all of them can meet
concentration limit requirements in Hygienic Standard for the Design of Industrial
Enterprises.
Contour maps for maximum hourly ground concentrations of SO2, NO2, HCl and
CO refer to Figure 5.1-6, Figure 5.1-7, Figure 5.1-8 and Figure 5.1-9.
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Figure 5.1-6 Contour Map for Maximum Hourly Ground Concentration of SO2

Figure 5.1-7 Contour Map for Maximum Hourly Ground Concentration of NO2
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Figure 5.1-8 Contour Map for Maximum Hourly Ground Concentration of HCl

Figure 5.1-9 Contour Map for Maximum Hourly Ground Concentration of CO
5.1.3.2 Impact of typical daily meteorological conditions on environment
(1) Maximum daily average ground concentration
154

Prediction results of top ten maximum daily average concentrations of SO2, NO2,
TSP, HCl and CO and positions refer to Table 5.1-19, Table 5.1-20, Table 5.1-21, Table
5.1-22 and Table 5.1-23. Contour maps for maximum daily average concentrations of
each pollutant refer to Figure 5.1-10, Figure 5.1-11, Figure 5.1-12, Figure 5.1-13 and
Figure 5.1-14.
It can be known from Table 5.1-19, Table 5.1-20 and Table 5.1-21 that predicted
daily average concentrations of SO2, NO2 and TSP emitted by the project during 365
days in the whole year are all up to standard, meeting secondary standard of Ambient
Air Quality Standard. The maximum daily average concentration of SO 2 is
0.00588mg/m3 and occupation rate of the standard value is 3.92%; the maximum daily
average concentration of NO2 is 0.03610mg/m3 and occupation rate of the standard
value is 30.09%.
It can be known from Table 5.1-22 and Table 5.1-23 that predicted daily average
concentrations of HCl and CO emitted by the project during 365 days in the whole year
are both up to standdrd, meeting standard concentration limit requirements in Hygienic
Standard for the Design of Industrial Enterprises. The maximum daily average
concentration of HCl is 0.00273mg/m3 and occupation rate of the standard value is
18.24%; the maximum daily average concentration of CO is 0.00835mg/m3 and
occupation rate of the standard value is 0.21%.
Table 5.1-19 Prediction Results of Maximum Daily Average Ground
Concentrations (Top Ten) and Positions of SO2
SN
Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

334356.09,
334356.09,
334356.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,

2031432.77,
2031432.77,
2031432.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,

Maximum daily
average
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

0.00588304
0.00566228
0.00413315
0.00359215
0.00342547
0.0033866
0.00324791
0.00321371
0.00293349
0.00290654

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Occupation
rate of the
standard
value
(%)
3.92
3.77
2.76
2.39
2.28
2.26
2.17
2.14
1.96
1.94

Table 5.1-20 Prediction Results of Maximum Daily Average Ground
Concentrations (Top Ten) and Positions of NO2
SN

1

Relative coordinate position (X,
Y)

334356.09,

2031432.77,

Maximum daily
average
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

0.036104616

0.12
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Occupation
rate of the
standard value
(%)
30.09

2
3
4
5
6
7
8
9
10

334356.09,
334356.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,

2031432.77,
2031432.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,

0.03474981
0.025365429
0.022045248
0.021022344
0.020783808
0.019932624
0.019722726
0.018003015
0.017837604

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

28.96
21.14
18.37
17.52
17.32
16.61
16.44
15.00
14.86

Table 5.1-21 Prediction Results of Maximum Daily Average Ground
Concentrations (Top Ten) and Positions of TSP
SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

334356.09,
334356.09,
334356.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,

2031432.77,
2031432.77,
2031432.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,

Maximum daily
average
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

0.00314721
0.00302911
0.00221108
0.00192167
0.0018325
0.00181171
0.00173751
0.00171921
0.00156931
0.00155489

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Occupation
rate of the
standard
value
(%)
1.05
1.01
0.74
0.64
0.61
0.60
0.58
0.57
0.52
0.52

Table 5.1-22 Prediction Results of Maximum Daily Average Ground
Concentrations (Top Ten) and Positions of HCl
SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

334356.09,
334356.09,
334356.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,

2031432.77,
2031432.77,
2031432.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,

Maximum daily
average
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

0.00273583
0.00263317
0.00192207
0.00167048
0.00159297
0.0015749
0.0015104
0.00149449
0.00136418
0.00135165

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Occupation
rate of the
standard
value
(%)
18.24
17.55
12.81
11.14
10.62
10.50
10.07
9.96
9.09
9.01

Table 5.1-23 Prediction Results of Maximum Daily Average Ground
Concentrations (Top Ten) and Positions of CO
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SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

334356.09,
334356.09,
334356.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,
335581.09,

2031432.77,
2031432.77,
2031432.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,
2030382.77,

Maximum daily
average
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

0.00835218
0.00803876
0.00586785
0.00509978
0.00486315
0.00480797
0.00461107
0.00456251
0.00416469
0.00412642

4
4
4
4
4
4
4
4
4
4

Occupation
rate of the
standard
value
(%)
0.21
0.20
0.15
0.13
0.12
0.12
0.12
0.11
0.10
0.10

Figure 5.1-10 Contour Map for Maximum Daily Average Concentration of SO2
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Figure 5.1-11 Contour Map for Maximum Daily Average Concentration of NO2

Figure 5.1-12 Contour Map for Maximum Daily Average Concentration of TSP
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Figure 5.1-13 Contour Map for Maximum Daily Average Concentration of HCl

Figure 5.1-14 Contour Map for Maximum Daily Average Concentration of CO
(2) Daily average concentration prediction at concerned point
Prediction results of maximum daily average concentrations of SO2, NO2, TSP,
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HCl and CO at concerned atmospheric sensitive points refer to Table 5.1-24, Table
5.1-25, Table 5.1-26, Table 5.1-27 and Table 5.1-28.
It can be known from Table 5.1-24, Table 5.1-25 and Table 5.1-26 that
contribution values of average daily concentration of SO2 at each concerned point are
within the range of 0.00003658mg/m3-0.00169872mg/m3, and maximum occupation
rate of the standard value is 2.47% after overlaying background concentration;
contribution values of average daily concentration of NO2 are within the range of
0.00022615mg/m3-0.01042514mg/m3, and maximum occupation rate of the standard
value is 11.19% after overlaying background concentration; contribution values of
average
daily
concentration
of
TSP
are
within
the
range
of
3
3
0.00001971mg/m -0.00090875mg/m , and maximum occupation rate of the standard
value is 59.68% after overlaying background concentration; all of them can meet
secondary standard requirements of GB3095-1996.
It can be known from Table 5.1-27 and Table 5.1-28 that contribution values of
average daily concentration of HCl at each concerned point are within the range of
0.00001714 mg/m3-0.00078997mg/m3, and maximum occupation rate of the standard
value is 5.27% after overlaying background concentration; contribution values of
average
daily
concentration
of
CO
are
within
the
range
of
3
3
0.00005232mg/m -0.00241167mg/m , and maximum occupation rate of the standard
value is 0.69% after overlaying background concentration; both of them can meet
concentration limit requirements in Hygienic Standard for the Design of Industrial
Enterprises.

Table 5.1-24 Prediction Results of Maximum Daily Average Ground
Concentration of SO2 at Each Concerned Point
Sensitive point

Xiangshui
Hydropower
Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Contribution
value
(mg/m3)

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

0.00369872

0.15

2.47

0.002
0.002
0.002

0.00210222
0.00215244

0.15
0.15

1.40
1.43

0.00211448

0.15

1.41

0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.00207288
0.00205112
0.00207732
0.00208923
0.00204630
0.00203685
0.00331176

0.15
0.15
0.15
0.15
0.15
0.15
0.15

1.38
1.37
1.38
1.39
1.36
1.36
2.21

Background
concentration
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.002
0.00169872
0.00010222
0.00015244
0.00011448
0.00007288
0.00005112
0.00007732
0.00008923
0.00004630
0.00003685
0.00131176
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Table 5.1-25 Prediction Results of Maximum Daily Average Ground
Concentration of NO2 at Each Concerned Point
Sensitive point

Contribution
value
(mg/m3)

Xiangshui
Hydropower
Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard value
(%)

0.01342514

0.12

11.19

0.003
0.003
0.003

0.00362732
0.00393555

0.12
0.12

3.02
3.28

0.00370260

0.12

3.09

0.003
0.003
0.003
0.003
0.003
0.003
0.003

0.00344728
0.00331373
0.00347451
0.00354759
0.00328417
0.00322615
0.01105036

0.12
0.12
0.12
0.12
0.12
0.12
0.12

2.87
2.76
2.90
2.96
2.74
2.69
9.21

Background
concentration
(mg/m3)
0.003

0.01042514
0.00062732
0.00093555
0.00070260
0.00044728
0.00031373
0.00047451
0.00054759
0.00028417
0.00022615
0.00805036

Table 5.1-26 Prediction Results of Maximum Daily Average Ground
Concentration of TSP at Each Concerned Point
Sensitive point

Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Contribution
value
(mg/m3)

0.00090875
0.00005468
0.00008155
0.00006125
0.00003899
0.00002735
0.00004136
0.00004773
0.00002477
0.00001971
0.00070174

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.12690875

0.3

42.30

0.127
0.122
0.059

0.12705468
0.12208155

0.3
0.3

42.35
40.69

0.05906125

0.3

19.69

0.075
0.075
0.179
0.179
0.075
0.075
0.126

0.07503899
0.07502735
0.17904136
0.17904773
0.07502477
0.07501971
0.12670174

0.3
0.3
0.3
0.3
0.3
0.3
0.3

25.01
25.01
59.68
59.68
25.01
25.01
42.23

Background
concentration
(mg/m3)
0.126

Table 5.1-27 Prediction Results of Maximum Daily Average Ground
Concentration of HCl at Each Concerned Point
Sensitive point

Contribution
value
(mg/m3)

Background
concentration
(mg/m3)
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Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value

(%)
Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

0.00078997
0.00004754
0.00007089
0.00005324

0
0
0
0

0.00078997

0.015

5.27

0.00004754
0.00007089

0.015
0.015

0.32
0.47

0.00005324

0.015

0.35

0.00003389
0
0.00003389
0.015
0.23
0.00002377
0
0.00002377
0.015
0.16
0.00003596
0
0.00003596
0.015
0.24
0.00004149
0
0.00004149
0.015
0.28
0.00002153
0
0.00002153
0.015
0.14
0.00001714
0
0.00001714
0.015
0.11
0.00061002
0
0.00061002
0.015
4.07
Note: HCl detection limit in HT/T27-1999 is higher than daily average value in the standard, HCl of
current situation is not detected, and there is no obvious emission source in peripheral area, so
current situation value of HCl is taken as 0.

Table 5.1-28 Prediction Results of Maximum Daily Average Ground
Concentration of CO at Each Concerned Point
Sensitive point

Xiangshui
Hydropower
Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Contribution
value
(mg/m3)

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.02741167

4

0.69

0.025
0.025
0.025

0.02514512
0.02521642

4
4

0.63
0.63

0.02516253

4

0.63

0.025
0.025
0.025
0.025
0.025
0.025
0.025

0.02510347
0.02507258
0.02510977
0.02512667
0.02506574
0.02505232
0.02686231

4
4
4
4
4
4
4

0.63
0.63
0.63
0.63
0.63
0.63
0.67

Background
concentration
(mg/m3)
0.025

0.00241167
0.00014512
0.00021642
0.00016253
0.00010347
0.00007258
0.00010977
0.00012667
0.00006574
0.00005232
0.00186231

5.1.3.3Impact of long-term meteorological conditions on environment
(1) Maximum average annual ground concentration
Prediction results of maximum average annual concentrations of SO2, NO2, TSP
and dioxin and positions refer to Table 5.1-29, Table 5.1-30, Table 5.1-31 and Table
5.1-32.
It can be known from Table 5.1-29, Table 5.1-30 and Table 5.1-31 that predicted
average annual concentrations of SO2, NO2 and TSP emitted by the project are both up
to standard, the maximum average annual concentration of SO2 is 0.00052491mg/m3
and occupation rate of the standard value is 0.87%; the maximum average annual
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concentration of NO2 is 0.00322139mg/m3 and occupation rate of the standard value is
4.03%; the maximum average annual concentration of TSP is 0.00028081mg/m 3 and
occupation rate of the standard value is 0.14%.
It can be known from Table 5.1-32 that predicted average annual concentration of
dioxin emitted by the project is up to standard, the maximum average annual
concentration of dioxin is 0.00118pg/m3 and occupation rate of the standard value is
0.20%.
Contour maps for average annual concentrations of each pollutant refer to Figure
5.1-15, Figure 5.1-16, Figure 5.1-17 and Figure 5.1-18.
Table 5.1-29 Prediction Results of Average Annual Ground Concentrations
(Top Ten) and Positions of SO2
SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

335581.09,
331206.09,
334356.09,
331381.09,
332256.09,
331381.09,
335231.09,
331556.09,
332781.09,
331731.09,

2030382.77,
2030557.77,
2031432.77,
2030032.77,
2031782.77,
2030382.77,
2031257.77,
2030382.77,
2032132.77,
2031082.77,

Maximum average
annual
concentration
(mg/m3)

Concentration
limit value
mg/m3)

0.00052491
0.00048746
0.00041188
0.0004107
0.0004107
0.00038725
0.00035933
0.00035545
0.00034352
0.00033846

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

Occupation
rate of the
standard
value
(%)
0.87
0.81
0.69
0.68
0.68
0.65
0.60
0.59
0.57
0.56

Table 5.1-30 Prediction Results of Average Annual Ground Concentrations (Top
Ten) and Positions of NO2
SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

335581.09,
331206.09,
334356.09,
331381.09,
332256.09,
331381.09,
335231.09,
331556.09,
332781.09,
331731.09,

2030382.77,
2030557.77,
2031432.77,
2030032.77,
2031782.77,
2030382.77,
2031257.77,
2030382.77,
2032132.77,
2031082.77,

Maximum average
annual
concentration
(mg/m3)

Concentration
limit value
mg/m3)

0.00322139
0.00299158
0.00252773
0.00252051
0.00252049
0.00237657
0.00220524
0.00218140
0.00210821
0.00207715

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
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Occupation
rate of the
standard
value
(%)
4.03
3.74
3.16
3.15
3.15
2.97
2.76
2.73
2.64
2.60

Table 5.1-31 Prediction Results of Average Annual Ground Concentrations (Top
Ten) and Positions of TSP
SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

335581.09,
331206.09,
334356.09,
331381.09,
332256.09,
331381.09,
335231.09,
331556.09,
332781.09,
331731.09,

2030382.77,
2030557.77,
2031432.77,
2030032.77,
2031782.77,
2030382.77,
2031257.77,
2030382.77,
2032132.77,
2031082.77,

Maximum average
annual
concentration
(mg/m3)

Concentration
limit value
mg/m3)

0.00028081
0.00026077
0.00022034
0.00021971
0.00021971
0.00020716
0.00019223
0.00019015
0.00018377
0.00018106

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Occupation
rate of the
standard
value
(%)
0.14
0.13
0.11
0.11
0.11
0.10
0.10
0.10
0.09
0.09

Table 5.1-32 Prediction Results of Average Annual Ground Concentrations (Top
Ten) and Positions of Dioxin
SN

Relative coordinate position (X,
Y)

1
2
3
4
5
6
7
8
9
10

335581.09,
331206.09,
334356.09,
331381.09,
332256.09,
331381.09,
335231.09,
331556.09,
332781.09,
331731.09,

2030382.77,
2030557.77,
2031432.77,
2030032.77,
2031782.77,
2030382.77,
2031257.77,
2030382.77,
2032132.77,
2031082.77,

Maximum average
annual
concentration
(mg/m3)

Concentration
limit value
mg/m3)

0.00118
0.00109
0.00092
0.00092
0.00092
0.00087
0.0008
0.0008
0.00077
0.00076

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
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Occupation
rate of the
standard
value
(%)
0.20
0.18
0.15
0.15
0.15
0.15
0.13
0.13
0.13
0.13

Figure 5.1-15 Contour Maps for Average Annual Concentration of SO2

Figure 5.1-16 Contour Maps for Average Annual Concentration of NO2
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Figure 5.1-17 Contour Maps for Average Annual Concentration of TSP

Figure 5.1-18 Contour Maps for Average Annual Concentration of Dioxin
(2) Average annual concentration prediction at concerned point
Prediction results of maximum average annual ground concentrations of SO2, NO2,
TSP and dioxin at concerned atmospheric sensitive points refer to Table 5.1-33, Table
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5.1-34, Table 5.1-35 and Table 5.1-36.
It can be known from Table 5.1-33, Table 5.1-34 and Table 5.1-35 that
contribution values of average annual concentration of SO2 at each concerned point are
within the range of 0.00000853mg/m3-0.00011701mg/m3, and maximum occupation
rate of the standard value is 3.58% after overlaying background concentration;
contribution values of average annual concentration of NO2 are within the range of
0.00005237mg/m3-0.00071808mg/m3, and maximum occupation rate of the standard
value is 4.65% after overlaying background concentration; contribution values of
average
annual
concentration
of
TSP
are
within
the
range
of
3
3
0.00000456mg/m -0.00006259mg/m , and maximum occupation rate of the standard
value is 89.5% after overlaying background concentration; all of them can meet limit
value requirements in secondary standard of GB3095-1996.
It can be known from Table 5.1-36 that predicted average annual concentrations of
each element emitted by the proposed project are all up to standard, contribution values
of average annual concentration of dioxin at each concerned point are within the range
of 0.00002pg/m3-0.00026pg/m3 and maximum occupation rate of the standard value is
10.88% after overlaying background concentration; all of them can meet limit value
requirements of Japanese Environmental Standard.
Table 5.1-33 Prediction Results of Maximum Average Annual Ground
Concentration of SO2 at Each Concerned Point
Sensitive point
Contribution
value
(mg/m3)

Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

0.00011701
0.00002616
0.00003831
0.00003992

Background
value
(mg/m3)

0.002
0.002
0.002
0.002

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.00211701

0.06

3.53

0.00202616
0.00203831

0.06
0.06

3.38
3.40

0.00203992

0.06

3.40

0.00001552

0.002

0.00201552

0.06

3.36

0.00001220

0.002

0.00201220

0.06

3.35

0.00001542

0.002

0.00201542

0.06

3.36

0.00001484

0.002

0.00201484

0.06

3.36

0.00001071

0.002

0.00201071

0.06

3.35

0.00000853

0.002

0.00200853

0.06

3.35

0.00008520

0.002

0.00208520

0.06

3.48
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Table 5.1-34 Prediction Results of Maximum Average Annual Ground
Concentration of NO2 at Each Concerned Point
Sensitive point

Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

Contribution
value
(mg/m3)

0.00071808
0.00016054
0.00023513
0.00024502

Background
value
(mg/m3)

0.003
0.003
0.003
0.003

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.00371808

0.08

4.65

0.00316054
0.00323513

0.08
0.08

3.95
4.04

0.00324502

0.08

4.06

Predicted
concentration
(mg/m3)

0.00009526

0.003

0.00309526

0.08

3.87

0.00007489

0.003

0.00307489

0.08

3.84

0.00009465

0.003

0.00309465

0.08

3.87

0.00309110

0.08

3.86

0.00009110

0.003

0.00006570

0.003

0.00306570

0.08

3.83

0.00005237

0.003

0.00305237

0.08

3.82

0.00052286

0.003

0.00352286

0.08

4.40

Table 5.1-35 Prediction Results of Maximum Average Annual Ground
Concentration of TSP at Each Concerned Point
Sensitive point
Contribution
value
(mg/m3)
Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village
Baomi Village
Zhaye Village
Daen Village
Dayuan Village
Mao Village
Qianshao Group

0.00006259
0.00001399
0.00002050
0.00002136

Background
value
(mg/m3)
0.126
0.127
0.122
0.059

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

0.12606259

0.2

63.03

0.12701399
0.12202050

0.2
0.2

63.51
61.01

0.05902136

0.2

29.51

0.00000830

0.075

0.07500830

0.2

37.50

0.00000653

0.075

0.07500653

0.2

37.50

0.00000825

0.179

0.17900825

0.2

89.50

0.00000794

0.179

0.17900794

0.2

89.50

0.00000573

0.075

0.07500573

0.2

37.50

0.00000456

0.075

0.07500456

0.2

37.50

0.00004558

0.126

0.12604558

0.2

63.02

Table 5.1-36 Prediction Results of Maximum Average Annual Ground
Concentration of Dioxin at Each Concerned Point
Sensitive point

Contribution
value
(mg/m3)

Background
value
(mg/m3)

168

Predicted
concentration
(mg/m3)

Concentration
limit value
(mg/m3)

Occupation
rate of the
standard
value
(%)

Xiangshui
Hydropower Station
Landfill site
Xianfeng Group
Power station of
thrid-level
Mumian Village

0.00026

0.065

0.00006
0.00009

0.065
0.065

0.00009

0.065

0.00003

Baomi Village

0.00003

Zhaye Village

0.06526000

0.6

10.88

0.06506000
0.06509000

0.6
0.6

10.84
10.85

0.06509000

0.6

10.85

0.065

0.06503000

0.6

10.84

0.065

0.06503000

0.6

10.84

0.00003

0.065

0.06503000

0.6

10.84

Daen Village

0.00003

0.065

0.06503000

0.6

10.84

Dayuan Village

0.00002

0.065

0.06502000

0.6

10.84

Mao Village

0.00002

0.065

0.06502000

0.6

10.84

0.00019

0.065

0.06519000

0.6

10.87

Qianshao Group

5.1.3.4 Conclusion of atmospheric environmental impact assessment for chimney
emission
The above prediction results show that predicted maximum ground concentrations
of pollutants such as SO2, NO2, TSP, HCl, CO and dioxin are all up to standard,
predicted contribution values of concentrations at each environmental sensitive point
are all small ones, and occupation ratios of the standards are not high, so contribution
values of average annual concentrations of each pollutant in proposed project location
are up to standard due to emission of fume caused by incineration after treatment.

5.1.4 Rationality analysis on chimney height
According to the information provided by construction unit, the chimney with
height of 80m and inner diameter of outlet of 3.0m in this project is used for emission of
fume caused by waste incineration. Designed daily treatment amount of municipal solid
waste in this project is 700t, and height of supporting chimney in this project meets the
requirement according to relevant stipulations of Standard for Pollution Control on the
Municipal Solid Waste Incineration (GB18485-2001).
“Project Analysis” section shows that emission concentrations and emission rates
of main pollutants in fume from chimney caused by incineration can all meet relevant
standard requirements. The above atmospheric prediction results show that predicted
contribution concentrations of each main pollutant are all small ones and up to standard,
for prediction results of typical daily average concentrations, predicted concentration of
HCl after overlaying background value basically meets relevant limit value requirement
of “Maximum Allowable Concentration of Harmful Substances in Atmosphere of
Residential District” in Hygienic Standard for the Design of Industrial Enterprises
(TJ36-79). It can be known from the above prediction results of ambient air impact that
emission of fume caused by incineration from chimney with height of 80m and inner
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diameter of outlet of 3.0m has little impact on current situation of regional ambient air
quality, so chimney setting in this project is rational.

5.1.5 Environmental protection distance
(1) Health protection distance
According to stipulation of health protection distance in Technical Methods for
Making Local Emission Standards of Air Pollutants (GB/T13201-91): harmful gas
emission not through exhaust funnel or through exhaust funnel with height of below
15m belongs to inorganizational emission, when harmful gas of inorganizational
emission enters into the atmosphere with concentration more than concentration limit
value in residential area specified in GB3095 and TJ36, health protection distance shall
be set between production unit (production area, workshop or workshop section) with
inorganizational emission source and residential area. The environmental impact
assessment adopts the combined methods of theoretical calculation and analogy
investigation for existing waste incineration power plant in Zhejiang Province to
determine health protection distance in this project.
Calculation formula for health protection distance is as follows:
Q
1
 ( BLC  0.25r 2 ) 0.5 LD
Cm A
In the formula: Cm- Standard concentration limit value, mg/m3;
L- Health protection distance required by industrial enterprise, m;
r- Equivalent radius of production unit with inorganizational emission source of
harmful gas, m;
A, B, C, D- Calculating parameters of health protection distance;
Q- Control level that can be reached by inorganizational emission amount of harmful
gas from industrial enterprises, kg/h.
Setting of health protection distance in the environmental impact assessment
mainly considers stink from garbage dump and dust of inorganizational emission. Under
normal operation condition, the garbage dump forms slightly negative pressure without
inorganizational emission source basically. This project leads gas from garbage dump
into incinerator, so there is little dissipation amount of malodorous gas from garbage.
Analogy investigation for similar waste incineration power plant in the province finds
that there is malodorous odor near the garbage dump under some operating conditions
(vehicles in and out of garbage dump and incinerator shut down for overhaul), so health
protection distance must be set.
Determination of source intensity and parameter for health protection
distance calculation
According to “Project Overview and Analysis” section, generation amounts of odor
pollutants in waste in this project refer to Table 5.1-37.
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Table 5.1-37 Generation Amounts of Odor Pollutants in Waste in This Project
Temperature
Main pollutants
Generation
amount (kg)
458.91
46.96

NH3
H2S

15℃
Generation rate
(kg/h)

30℃
Generation rate
(kg/h)

Generation
amount (kg)

1.77
0.18

656.51
67.18

2.53
0.26

Analogy investigation results of malodorous gas from garbage dump of Yuhang
Jinjiang Comprehensive Utilization Thermal Power Plant in Hangzhou refer to Table
5.1-38.
Table 5.1-38 Analogy Investigation Results of Odor Concentration in Garbage
Dump
Measuring
point
Odor
concentration
(dimensionless)

Inside garbage dump
(door closed)

Outside garbage
dump (door closed)

Outside garbage
dump (door opened)

199

10

57

It can be known from Table 5.1-38 that amount of off-flavor dissipated to outside is
about 28.6% of generation amount when waste transport cart unloads municipal solid
waste into garbage dump and the door of dump is opened. According to generation of
main odor pollutants in Table 5.5-1, this assessment considers generation of main odor
pollutants at below 30℃; according to the information provided by the construction unit,
after the project is built and put into operation, environmental sanitation department of
Sanya City requires 140 carts (dedicated waste transport cart of 5t) every day to
transport municipal solid waste to the plant. It takes 2min for one waste transport cart to
unload waste to garbage dump, the assessment considers that waste transport carts
unload all carried waste to the garbage dump within 16h/d working time of
environmental sanitation department, thus calculating emission source intensity of odor
pollutants. Relevant parameters for health protection distance calculation refer to Table
5.1-39.
Table 5.1-39 Parameters for Health Protection distance Calculation
Parameters
Pollutants
Odor

H2S
NH3

Cm
mg/m3
0.01
0.2

r
m
21.54
21.54

Q
kg/h
0.022
0.211

A
350
350

Other parameters
B
C
0.021
0.021

1.85
1.85

D
0.84
0.84

Calculation results
LH2S=106m and LNH3=57m are obtained according to the above formula and
relevant parameters, and health protection distance of the project is determined to be
200m according to relevant stipulations of health protection distance setting and specific
characteristics of this project.
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(2) Atmospheric protection distance
There is no national standard for health protection distance of waste incineration
plant, but large inorganizational emission amount of off-flavour has adverse effect on
surrounding environment, so the assessment adopts recommended mode in Guidelines
for Environmental Impact Assessment-Atmospheric Environment (HJ2.2-2008) for
calculation, parameters such as emission source intensity refer to Table 5.1-40.
Table 5.1-40 Inorganizational Emission Source Intensity and Area
Source
height (m)

Source intensity
QC(kg/h)

Area of emission
source (m2)

NH3

0.211

1456

1m

0.2

H2S

0.022

1456

1m

0.01

Name of
pollutant

Assessment standard
(mg/Nm3)

According to atmospheric environmental protection distance mode in
recommended mode, i.e. “atmospheric environmental protection distance standard
calculation procedure (ver1.2)”, atmospheric environmental protection distance for H2S
is 200m and that for NH3 is 150m, so atmospheric environmental protection distance
shall be not less than 200m.
(3) Environmental protection distance setting
By compare calculation results of health protection distance and atmospheric
protection distance, environmental protection distance of the incineration plant shall be
not less than 200m. In addition, Circular on Strengthening the Management of
Environmental Impact Assessment for Biomass Power Projects issued by Ministry of
Environmental Protection (MEP), National Development and Reform Commission
(NDRC) and National Energy Administration (NEA) (No. 82 [2008] HF) pointed out:
environmental protection distance for newly reorganized and expanded municipal solid
waste incineration power projects shall be not less than 300m. According to the above
theoretical calculations, environmental protection distance of this project is determined
to be 300m (with garbage dump as operating unit).
It can be known from general arrangement plan of the project and field
investigation by environmental impact assessment unit that Xianfeng Group of Nandao
Farm on the east is nearest to the plant boundary and 460m from the plant boundary,
and about 560m from garbage dump of this project, so environmental protection
distance of this project can be guaranteed. Local government shall fulfill the
requirement that residential building, school and other sensitive points can not be built
within the environmental protection distance.
Environmental protection distance must be rechecked if there is variation to
general arrangement plan of the project.
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5.1.6 Impact analysis on odor pollutants
5.1.6.1 Sources and properties of odor pollutants
Odor pollutants of waste incineration plant are mainly from waste transport,
loading and unloading and storage processes. Waste generally stays in incineration plant
for 3-5 days with purposes of guaranteeing normal operation of waste incineration plant,
conducting partial dewatering of waste and increasing heat value. Choky odor and toxic
substances such as hydrogen sulfide and mercaptan are produced during storage process
of waste. Odor produced by waste incineration plant is much lighter than that by landfill
site.
There are more than 4,000 odor substances that can be smelled by people through
olfactory sensation, more than 40 among 4,000 ones involve ecological environment
and human health. Main constituents of odor produced by municipal solid waste are
sulphide and low-level fatty amine etc. Odor not only irritates people’s sense organs,
makes people have unpleasant and disgusting feelings, some constituents such as
hydrogen sulfide, mercaptan, amines and ammonia are seriously harmful to respiratory
system, endocrine system, circulating system and nervous system. Long-term irritation
by one or several low-concentration odor substance (s) will cause fatigueness or loss of
olfactory sensation, even lead to regulatory malfunction of pallium excitation.
5.1.6.2 Impact analysis on odor pollutants
(1) Analysis on positive benefits of odor pollutants
Designed waste treatment capacity of this project is 700t/d, incineration treatment
of waste can effectively landfill amount of waste, fundamentally reduce malodorous gas,
and help to improve environmental sanitation of Sanya City.
Waste incineration substantially reduces landfill amount of waste, and even leads
to no waste landfill, landfilled slag and solidified and stabilized fly ash belong to
inorganic constituents without source of odor, which substantially mitigate landfill
pressure, the original waste shall be landfilled to isolate generation of odor, the
implementation of this project will greatly reduce impact of odor of existing waste on
nearby industrial enterprises and residents. Normal operation of the project can
fundamentally isolate generation of odor.
(2) Impact analysis on odor pollutants of waste incineration plant
Analogy investigation results
Odor monitoring results of Yiwu Waste Incineration Plant boundary:
inorganizational emission concentration of ammonia at plant boundary is
0.022-0.107mg/m3, lower than 1.5mg/m3 which is standard value of odor pollutant at
plant boundary, inorganizational emission concentration of hydrogen sulfide at plant
boundary is 0.003-0.006mg/m3, lower than 0.065mg/m3 which is standard value of odor
pollutant at plant boundary, concentration of odor at plant boundary is 13-17, lower than
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20 which is standard value of odor pollutant at plant boundary.
Malodorous gas of Shaoxing Xinmin Thermal Power Plant is mainly generated in
garbage dump and garbage conveyer belt, according to investigation for local residents,
fume caused by incineration will not lead to much foul odor, neither does coal cinder
yard due to burning of coal cinder at high temperature, primary air supply of incinerator
consumes the air in the garbage dump so that negative pressure is formed in the dump,
so there is little dissipation amount of malodorous gas. It is known that foul smell of
waste is serious when incinerator is shut down for overhauling; the practice of Shaoxing
Xinmin Thermal Power Plant is to keep hermetic windows and doors of garbage dump
to prevent odor escape.
According to the investigation, emission of malodorous gas has certain relation
with weather conditions, in general, there is low odor intensity and small influenced
area on sunny and dry days, while there is high odor intensity and large influenced area
on rainy days under barometric depression and high humidity conditions.
According to investigation on odor intensity and actual measurement results of
Shenzhen Qingshuihe MSWI Plant and Macao Waste Treatment Plant, the minimum
distance of waste storage pool in Macao Municipal solid waste Treatment Plant from
plant boundary is 80m, and the minimum distance of waste storage pool in Shenzhen
Qingshuihe MSWI Plant from plant boundary is 100m. Investigation results show that
odor intensity at plant boundary of Shenzhen Qingshuihe MSWI Plant can be controlled
below Level 1, and odor intensity at plant boundary of Macao Waste Treatment Plant
can hardly be monitored.
Impact analysis
Garbage dump in this project adopts fully enclosed structure, suction opening of
fan is put on the top of dump to suck the foul air to incinerator as combustion air, ensure
garbage dump is in negative pressure state, thus having little impact on surrounding
environment.

5.1.7 Dioxin and its impact on environment
5.1.7.1Relationship between waste incineration and dioxin
One view holds that dioxin is the specific public hazard of municipal solid waste
incineration plant, which is one-sided understanding. Dioxin is the compound generated
by heating of organics and chlorine, places with water will possibly generate dioxin,
which is a common chemical phenomenon. Dioxin can be found in air, soil, water and
food, volcanic eruption and forest fire are main sources of dioxin in nature. In addition,
herbicide, power plant, wood burning, paper-making industry, cement manufacturing
industry, metal smelting, pulp bleaching through chlorine and waste incineration
treatment all will emit dioxin. According to relevant reports, human body is less likely
to contact with dioxin in fume emitted from municipal solid waste incineration plant
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than with dioxin through other means (such as food and air etc.). To sum up relevant
information, concentration range of dioxin in fume emitted from foreign municipal solid
waste incineration plant is about 10-4 ～ 10-6mg/m3, having very little impact on
surrounding ambient air quality. As a matter of fact, many dioxin pollution events in the
world is hardly related to fume emission from municipal solid waste incineration plant,
including pollution event of dioxin in animal feed which happened in Belgium in 1999
and caused panic in the world.
But this does not mean that design and operation of municipal solid waste
incineration plant may take no account of dioxin, actually dioxin emitted from
municipal solid waste incineration plant accounts for a large proportion of total dioxin
emission amount in each country, but there is large difference in existing statistical data.
For example, according to the assessment report finished by USA Environmental
Protection Agency in 1994, about 3.5% dioxin generated in USA was from waste
incineration plant, which is the lower limit in existing data. As another example,
statistical data of Japan in 1990 shows that more than 80% of dioxin emission in total
amount was from waste incineration plant, which is the upper limit in existing data. To
sum up relevant information, among countries frequently adopting incineration method
for municipal solid waste treatment, dioxin emitted from municipal solid waste
incineration plant accounts for about 10-40% of total dioxin emission amount in the
country, and dioxin is absolutely a major pollution source. This is also the reason why
various countries give great concern to dioxin emitted from municipal solid waste
incineration plant.
The mechanism of dioxin generated by municipal solid waste incineration includes
the following several aspects:
(1) Municipal solid waste contains slight dioxin itself, due to thermal stability of
dioxin, most of dioxin is decomposed by combustion at high temperature, but there is
still one part emitted after combustion.
(2) Two or more organic chlorides realize chemical combination through
dimerization under complex conditions.
(3) Incomplete chlorination of unimolecular precursor compound can generate
dioxin, incomplete oxidation of FCB5 (
) is an example.
(4) Chlorine (chloride) can break basic structure of hydrogen compound (aromatic)
due to existence of chlorine, and combine with lignin such as timber and vegetable to
generate dioxin. For example, due to HCl, or other chlorine source in waste flue gas
caused by incineration of chlorine containing plastic, or due to reaction of inorganic salt
containing chlorine, not fully thermally decomposed charcoal particles are impacted to
generate dioxin emission. The compound of dioxin and polychlorinated dibenao chorine
dibenzofuran is often found during combustion of timber.
Waste incineration produces a certain amount of dioxin, which is emitted from
fume together with small grain-sized particles with certain concentration, this greatly
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increase the possibility of forming POM (particulate organic matter), and the possibility
of dioxin entering into human body through respiration, thus affecting human health,
and increase the possibility of people contacting with such carcinogen.
Emissions generated under incomplete combustion condition also contain little
amount of in-comburent or newly-generated organic compound, for example, PCB
incineration at below 900 ℃

will produce by-product of

chlorine-dioxin

and dibenzofuran. Experiment shows that fume stays more than 1.5s at 1000℃ of
furnace box temperature and stays more than 2s at 950℃, and incinerator outlet keeps
oxygen concentration of not lower than 6%, thus dioxin can be completely removed.
5.1.7.2 Impact of dioxin on human health
Dioxin refers to chlorine-containing organic compound with two benzene rings
connected by two or one oxygen bond (s). Since chlorine atom has different substitution
places from one to nine, forming 75 types of PCDD and 135 types of PCDF with
general terms of Dioxin, 17 types (the 2nd, 3rd, 7th, and 8th place substituted by chlorine)
among them are considered to be most harmful to human being and living beings.
Dioxin is the existing compound with most intense toxicity among by-products that
are unconsciously combined, and its toxicity is about more than 100 times that of
editpotassium cyanide (KCN). At the same time, dioxin is very harmful to human body,
taking even slight amount of dioxin for long time can cause cancer, and International
Agency for Research on Cancer (IARC) has listed it as Class A carcinogen. In addition,
dioxin can also cause skin acne, headache, deafness, melancholy, insomnia and newborn
malformation with possible long-term effect, causing chromosome damage, heart failure
and endocrine dyscrasia etc.
Current research results show that waste incineration produces a certain amount of
dioxin, which is emitted from fume together with small grain-sized particles with
certain concentration, this greatly increase the possibility of forming POM (particulate
organic matter), and the possibility of dioxin entering into human body through
respiration, thus affecting human health, and increase the possibility of people
contacting with such carcinogen.
5.1.7.3 Dioxin control measures
To lower the concentration of dioxin in fume of municipal solid waste incineration
plant, this project mainly takes the following effective measures to control generation of
dioxin. These measures include:
(1) Select proper hearth and fire grate structures to make waste be fully
combusted in incinerator, one of important indexes judging complete combustion of
waste is concentration of CO in fume, the lower the concentration of CO is, more
complete the combustion is, the ideal CO concentration index in fume is lower than
60mg/m3.
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(2) Temperature of flue gas in hearth and secondary combustion chamber, or in
flue before entering into waste heat boiler shall be controlled below 850℃, flue gas
shall stay in hearth and the secondary combustion chamber for not less than 2s, and O2
concentration shall be not less than 6%, air quantity, temperature and injection position
of inflaming retarding air shall be rationally controlled, which is also called “Three-T”
control method.
(3) Shorten the time of flue gas staying at 300-500℃ during treatment, and
control exhaust gas temperature of waste heat boiler not more than 250℃.
(4) Select new type of bag dust collector, flue gas temperature at inlet of dust
collector shall be kept below 200℃, and sprayer of reactants such as active carbon shall
be set in flue leading to bag dust collector to further absorb dioxin.
(5) Advanced, improved and reliable complete set of automatic control system
shall be set in municipal solid waste incineration plant to implement incineration and
purification processes.
(6) Separate collection or pre-sorting shall be adopted to prevent substances with
high contents of chlorine and heavy metal in municipal solid waste from entering into
waste incineration plant.
(7) Since dioxin can be absorbed or generated by fly ash, which shall be collected
in special container and then be sent to secure landfill site for innocent treatment, fly
ash shall be treated with low temperature (300-400℃) heating and dechlorination or
melting and solidification if possible, and then be sent to secure landfill site to
effectively control emission of dioxin in fly ash.

5.2 Assessment and analysis of water environmental impact
5.2.1 Prediction and analysis of surface water impact
To sum up, waste leachate of this project is brought into leachate treatment station
of municipal solid waste sanitary landfill site of Sanya for uniform treatment, and
discharged into the stream in the west after being up to standard. Leachate treatment
station of landfill site plans to transform, concentrations of pollutants in discharged
sewage after transformation are not changed or lowered, and amount of sewage is
reduced, situation of new project promoting previous project refers to Table 9.2-2.
Discharge outlet setting of leachate treatment station of landfill site has been proved to
be feasible by Environmental Impact Statement on Sanya Municipal Solid Waste
Sanitary Landfill Site, drainage pipelines outside the project station are not changed,
water amount is reduced, concentration of water pollutant is lowered, and
environmental quality of nearby surface water is improved.
177

Domestic sewage can be reclaimed for production water supply after being up to
standard through treatment, which will not have adverse impact on surrounding
environment.

5.2.2 Impact analysis on ground water environment
This project will set waste leachate collection pool made of cement floor,
anti-seepage measures shall be taken, leachate is transported to landfill site through
anti-seepage pipelines, so waste leachate collection pool in garbage dump shall take
anti-seepage measures according to anti-seepage requirements for hazardous waste
treatment during project design; fly ash is stored in fly ash silo and transported to
landfill site for treatment after solidification so as not to pollutant ground water. This
project will not have adverse impact on ground water after various anti-seepage
measures are taken.

5.3 Prediction and analysis of acoustic environmental impact
5.3.1 Prediction mode for noise
Noise generated during this project is divided into two types: one is outdoor point
sound source; the other is indoor non-point source. According to Technical Guidelines
for Noise Impact Assessment (HJ 2.4-2009), point sound source mode and overall sound
source mode are applied in this environmental impact assessment to predict the impact
of noise generated by major noise source on plant boundary.
ᬅ Indoor attenuation
Octave band sound pressure level of indoor sound source generated near the
building envelop is calculated according to the following formula:

Lp1  Lw  10 lg

4
Q

4r 2 R

Of which: R – room constant; R = Sα/(1 −α); S is the surface area inside the room, the
unit is m2; α is the average sound absorption coefficient.
Q – directivity factor of sound source; generally for non-directional sound
source, when sound source is in the center of the room, Q=1; when the
sound source is in the middle of one of the walls, Q=2; when the sound
source is at the included angle of two walls, Q=4; when the sound source
is at the included angle of three walls, Q=8.
r = the distance from sound source to a point near the building envelop;
Lw – sound power level of number i sound source, the unit is dB(A).
Superimposed sound pressure level of i octave frequency band of indoor sound
source generated at the building envelop is calculated according to the following
formula:
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Of which: LP1i( T) = superimposed sound pressure level of i octave frequency band of N
indoor sound sources near the building envelop, the unit is dB(A);

LP1ij = sound pressure level of i octave frequency band of j indoor sound source,
the unit is dB(A);
N = total of indoor sound source.
When indoor sound source is approaching diffuse sound field, the sound pressure level
near the outdoor building envelop structure is calculated according to the following
formula;

LP 2i (T )  LP1i (T )  TLi  6
LP 2i (T ) - superimposed sound pressure level of i octave frequency band of N indoor
and outdoor sound sources near the building envelop, the unit is dB(A);

TLi - sound insulation of i octave frequency band of the building envelop, the unit is
dB(A); only the sound insulation of building envelop of the plant is considered for each noise
source. Since all production facilities of this project are set in closed workshop with good
sound insulation effect, the TI value is 20dB (A).
Outdoor attenuation
The noise is spread from sound source to noise receiving point, attenuation will
occur due to factors including sound spread and radiation, air absorption, obstacles
reflection and barrier etc, therefore, all factors that cause noise attenuation shall be
considered comprehensively in quantitative prediction calculation. The prediction mode
applied in this assessment is:

Lp r   Lp r0   Adiv  Abar  Aatm  Agr  Amisc 

Of which: Lp(r) – sound level A at point which is r from sound source;
Lp(r0) - sound level A at point which is r0 from the reference position;
Adiv – attenuation amount of sound level A caused by geometric spreading of
sound wave;
Abar – attenuation amount of sound level A caused by barrier, omitted;
Aatm – attenuation amount of sound level A caused by air absorption,
omitted;
Agr – attenuation amount of sound level A caused by ground effect, omitted;
Amisc – attenuation amount of sound level A caused by other factors, omitted;
Attenuation amount Adiv of sound level A sound wave caused by geometric
spreading point sound source distance:

 r 
Adiv 20lg 
 r0 
179

Of which: r0 – reference position distance (m);
r – distance from predicted point to sound source (m).

5.3.2 Prediction results and evaluation
Since the area around the project belongs to Class 2 acoustic environment area, the
noise rating is Class 2 and the range of evaluation is 200m; however, there is no
residential area within the area of 200m around the project, and the project is 460m
from the nearest Xianfeng Group, therefore, Huanan Noise System is applied in this
assessment to predict the impact of plant boundary noise emission and draw the
corresponding noise level contour map according to noise source intensity.
After being equipped with silencer, steam evacuation noise is reduced to 65dB, and
through isolated by buildings and green belt, the temporary steam evacuation noise has
little impact on surroundings. According to the calculation of this assessment based on
normal noise prediction mode and the noise source intensities listed in Table 2.3-8, the
noise prediction results of each noise prediction position of this project under normal
working conditions are listed in Table 5.3-1, and the noise level contour map is shown
in Figure 5.3-1.
Table 5.3-1 prediction results of noise at each side of plant boundary
Serial
No.

Point
location

Contribution
value

Day (dB)
Background
value

Predicted
value

1

West
side

42.38

48.50

49.45

2

South
side

45.80

42.70

47.53

45.80

38.20

46.50

3

North
side

45.39

49.30

50.78

45.39

42.30

47.12

4

East
side

37.37

48.30

48.64

37.37

39.70

41.70

Night (dB)
Background
Contribution
value
value
42.38
40.50

Predicted
value
44.55

According to the noise prediction results, after the project being completed and put
into production, the predicted value of noise at each predicted position during daytime
and at night can satisfy the Class 2 standard in Emission Standard for Industrial
Enterprises Noise at Boundary (GB12348-2008).
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Figure 5.3-1 Noise level contour map in and around the plant

5.4 Analysis on environmental impact of solid waste
5.4.1 Type and amount of solid waste
Major solid wastes generated after the project being completed and put into
production are furnace slag, fly ash, domestic waste of staffs and sludge generated from
treatment of domestic sewage. The amounts of each type of solid waste are listed in
Table 5.4-1.
Table 5.4-1 Amount of major types of solid waste
Pollutants

Daily amount (t/d)

Furnace slag
Fly ash

122.16
22.8

t/a
Annual amount (t/a)
40720
7600

2.31 Moisture content

770 Moisture content

Sludge generated from water
treatment

75％

Municipal solid waste
Spent ion exchange resin
Used oil
Metal waste

0.08
---
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75％
26.7
0.6
1.7
1200

5.4.2 Physical-chemical property analysis of ash and slag
1

Toxicity of furnace slag

Hazardous solid wastes refer to all solid wastes that may cause hazard or potential
hazard to human health or the environment, and their attributes are generally determined
according to their features including toxicity, acute toxicity, inflammability, corrosivity
and reactivity etc. Human being has confirmed the types of hazardous substances and
their amounts that can cause hazards through approaches including carrying out features
analysis and toxicity test for solid wastes. Leaching test is one of the commonly applied
test methods, during which the leach solution is obtained through standard approach and
if one or more features indicated in Identification Standards for Hazardous
Wastes-identification for Extraction Toxicity (GB5085.3-2007) is detected in the leach
solution of the solid waste, then the solid waste will be determined as toxic and harmful
hazardous solid waste.
In August 2003, Jiaxing Buyun Thermal Power Plant asked the National Research
Center for Environmental Analysis and Measurement to carry out leaching toxicity test
for its furnace slag, and the test results are shown in Table 5.4-2, all the eleven
indicators didn’t exceed the maximum permissible concentrations.
Table 5.4-2 Results of leaching test of furnace slag
Serial
No.
1
2
3
4
5
6
7
8
9
10

Test items
Cyanide
Hg
Pb
As
Cd
Cu
Zn
Ni
Be
Hexavalent
chromium
Cr

11

Leaching toxicity
(mg\L)
ND
ND
0.079
ND
ND
ND
0.19
ND
ND
0.016

Detection limit
(mg\L)
0.004
5×10-5
—
0.4
0.007
0.002
—
0.022
0.002
—

Maximum permissible
concentration (mg\L)
1.0
0.005
3
1.5
0.3
50
50
10
100
1.5

ND

0.01

10

Note: ND means lower than the detection limit.

2

Toxicity of fly ash

Used batteries, daylight lamps, circuit boards, coatings and plastic etc contained in
wastes are the sources of heavy metal (including Pb, Cd, Hg etc) pollution, and the
dioxin and heavy metal generated during waste incineration are contained in fly ash,
thus the fly ash generated from waste incineration is more danger than furnace slag.
Therefore, the construction organizations shall pay more attention to harmless treatment
of fly ash.
Incinerated fly ash belongs to hazardous waste, and shall be stored according to
Standard for Pollution Control on Hazardous Waste (GB18597-2001) before being
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treated by qualified treatment unit according to Standard for Pollution Control on the
Security Landfill Site for Hazardous Wastes (GB18598-2001); since the Standard for
Pollution Control on the Landfill Site for Municipal Solid Waste (GB16889-2008) has
been put into effect, the incinerated furnace slag and fly ash can be carried out with
landfill according to the new standard after being carried out with tests including
leaching toxicity test.

5.4.3 Treatment methods of solid waste
1

Treatment of furnace slag

The furnace slag discharged from fire grate of waste incinerator is generally cooled
by water, after part of the moisture is removed, the slag is delivered to belt conveyor by
slag remover, and is then sent into slag pit after passing the de-ironing separator;
volume of slag pit shall be considered such that it can store the slag discharged within 3
days. Daily output of slag is about 122.16t, and the slag is delivered to Sanya Municipal
Solid Waste Sanitary Landfill Site for landfill disposal.
2

Treatment of fly ash

The cement stabilization includes processes such as storage and transportation of
fly ash and cement, preparation of chelating agent, dosing of materials, kneading and
curing etc, the major steps are as bellow: fly ash generated from flue gas cleaning is
delivered to fly ash bin by bucket elevator, and the bulk cement truck blow the bulk
cement into cement bin with compressed air. The fly ash stabilization room is equipped
with chelating agent tank, chelating agent injection pump, water tank and water pump.
After being measured according to set proportion, fly ash and cement are sent to the
mixing roll which will mix them and uniformly add chelating agent solution and water
in accordance with the proportion. Amounts of cement, chelating agent and water are
respectively 10%, 2% and 30% of fly ash by weight. In order to make the stabilized fly
ash obtain sufficient strength and avoid leaching of heavy metal, the mixed material is
firstly cured by curing conveyer and then delivered to fly ash pit by bucket elevator and
conveyor for storage.
After the stabilized fly ash meet the leaching toxicity requirements in Identification
Standards for Hazardous Wastes-identification for Extraction Toxicity (GB5085.3-2007)
and Standard for Pollution Control on the Landfill Site for Municipal Solid Waste
(GB16889-2008), it is periodically loaded on dedicated transport vehicles by slag crane
and delivered to landfill site for landfill treatment separately; if the requirements are not
met, it shall be disposed by qualified hazardous wastes treatment organizations.
Transportation of fly ash and cement are carried out with them loaded in closed
devices, and the material storage and transport devices are equipped with facilities for
dust removal by ventilation. All equipments of fly ash stabilization system can
automatically operate continuously via local control panel, the major operating signals
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are sent to DCS system, and all equipment can also be manually operated locally and
separately.
3

Treatment of domestic waste of staffs

Domestic waste of staffs generated after the project being put into production will
be collected and incinerated in the plant.

5.4.4 Analysis on environmental impact of solid waste
5.4.4.1 Analysis on environmental impact of ash and slag
1

Analysis on environmental impact of slag during storage

According to the feasibility study report, the main power house is set with a slag
pit and a slag bank with its effective volume being 756m3; suppose the slag density is
0.9t/m3, the slag bank can store slag generated within 5 days. During storage of slag,
secondary pollution including running off and fugitive dust may be caused by adverse
meteorological condition, such as torrential rain and high wind, thus enterprises are
required to apply closed slag pit to store slag and prompt clear shall be carried out.
An ash bank with an effective volume of 400m3 is set in the plant, and fly ash is
stored by iron tank which can store slag generated within 7 days.
Therefore, the fly ash of this project meets the leaching toxicity standard
requirements in Identification Standards for Hazardous Wastes-identification for
Extraction Toxicity (GB5085.3-2007) and Standard for Pollution Control on the Landfill
Site for Municipal Solid Waste (GB16889-2008) after being stabilized, and is
periodically loaded on dedicated transport vehicles by slag crane and delivered to
landfill site for landfill treatment separately, no adverse effect will be caused for
environment.
2

Analysis on environmental impact of ash and slag during transportation

Since the grain size some slag is relative small, and during transportation, the slag
in dry state can generate fugitive dust, and according to analogy investigation, if
preventive measures are not taken, an area within 500m along the transportation route
will be affected, and thus people along both sides of the transportation route will be
affected. However, the landfill site is close to the waste incineration power plant, the
area of influence is only limited to the road from landfill site to the incineration plant.
3

Analysis on environmental impact of ash during treatment

After fly ash being solidified and delivered to landfill site, the potential pollution
factor of fly ash is mainly heavy metal pollution; relevant pollution of landfill site is
briefly analyzed below.
Soil pollution caused by heavy metal
Heavy metal pollution is completely different from pollution caused by organic,
because heavy metal cannot be decomposed and disappear, and the deleterious effect of
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it will not disappear either; even through the deleterious effect may be mitigated via
physical and chemical changes, its original toxicity may be recovered at the same time.
Once the soil is polluted by heavy metal, despite the heavy metal can be removed
through some certain methods, it cannot be eradicated from the earth, and secondary
and tertiary pollution will be caused where the heavy metal is transferred. Therefore,
without recovery of heavy metal, the pollution cannot be eliminated.
Relationship between heavy metal pollution and hazard to crops
One respect of the relationship is that when the pollution exceeds a certain limit,
hazard will be caused to growth of crops. For example, although heavy metals, such as
Cu, can be absorbed by crops to a certain extent, most of them accumulate at the root
and hardly transfer to the aboveground part. And before the heavy metal accumulation
in the edible part used as food and feeding stuff reaching the level that causing hazard to
people and livestock, the crops die or growth of them suffers to significant hazard. This
respect can be further divided into two subtypes: one is that excessive amount of a
certain element causes lacking of other elements; the other is that the excessive amount
element acts directly on the protoplasm in plant cell and result in death of crops.
It can be seen from the above analysis that high content of heavy metal in the soil
can cause certain hazard to growth of crops, measures for prevention and control of
heavy metal pollution in the soil shall be taken from its source, which is to prevent
waste water, waste gas and solid waste with high heavy metal content being discharged
directly into the environment. Therefore, the construction units shall implement
solidification and landfill measures for fly ash strictly in accordance with this report to
prevent secondary pollution caused by fly ash affecting the ecological environment.
5.4.4.2 Approaches of comprehensive utilization of fly ash
Although treatment of fly ash at landfill site is an effectively method, the cost for
treatment and other issues shall be considered, and the environmental impact
assessment suggest that, if condition permits, the fly ash generated from this project can
be delivered to cement plant qualified for treatment of hazardous waste to be carried out
with incineration treatment in cement rotary kiln.
The cement rotary kiln treatment process is: the refuse incineration plant is set with
ash bin, fly ash is sent by air pump into dedicated transport cart for fly ash, and is then
delivered to cement plant qualified for treatment of hazardous waste and put into
storage bin in hazardous waste storage area, then it is sent into cement kiln by spray gun,
with the high temperature environment inside the kiln, the fly ash is melted rapidly, the
organic is completely decomposed and the hazardous substance enters into cement
ingredient. It’s recommended to take it as alternative scheme for safe treatment of fly
ash.
Fly ash being incinerated by cement kiln is also provided with the following
advantages:
185

(1) The rotary kiln is with high thermal capacity, good thermal stability and high
temperature, temperature in the cement kiln is very high, gas temperature and material
temperature can be respectively up to 1750℃ and 1450℃; gas (>1100℃) passing time
inside the cement kiln is long, which is longer than 4 seconds.
(2) The cement kiln can completely destroy and decompose the organic pollutants
including dioxin contained in fly ash, while most of the heavy metals are reserved in the
clinker. With relatively high temperature, the organic constituents are decomposed
completely; moreover, content of dissociative chlorine in fly ash is quite low, thus the
probability of resynthesis of dioxin during purification process of fume is quite low.
Most of heavy metals contained in waste gas enter into fly ash in the dust exhaust
system and are returned to clinker burning system as raw material for cement
production, this circulation can ensure that most of heavy metals contained in the wastes
can be reserved in cement clinker.
(3) Residue of incinerated waste enters into cement clinker and finally becomes
finished cement. The waste is recycled, no secondary pollutant is generated for the
environment and no adverse effect is caused to quality of cement and operation of kiln.
(4) The waste gas generated from cement production system is cooled and
dedusted by humidifying tower and purified by several cleaning equipment such as
electric precipitator and bag-type dust collector, off-gas emission can be up to standard.
For fume emitted into the atmospheric, the dust concentration is below 10mg/m3 and
can generally reach 3mg/m3.
Treatment of hazardous waste by cement kiln has been implemented in several
cement plants in Beijing, and the organic and heavy metal oxide can be well consumed
in cement kiln.
At present, there are many examples of comprehensive utilization projects of fly
ash in waste incineration plant in foreign countries. Take Netherlands as example, ESP
fly ash is used as fine filler for asphalt after treatment; in pilot scale tests, about 50,000
tons of APC fly ash is used in mining industry as mine filler and sealing material.
However, fly ash must be carried out with identification for extraction toxicity before
being comprehensively utilized.

5.4.5 Analysis on environmental impact of municipal solid waste
during transportation
1 Transportation of municipal solid waste
The incinerated wastes of this project are mainly municipal solid waste of Sanya.
Before completion of this project, the wastes are collected and transported by specially
assigned workers every day, and are then transported to waste landfill site by closed
transport cart.
After completion of this project, the wastes are transported according to the route
of: waste sources
waste transfer station
waste incineration plant of Sanya, it is
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same with the current route; since closed transport cart is applied for wastes
transportation, the influence on environment along the transportation route is quite
small if no waste falls on the road and no off-flavor is emitted.
2

Analysis on malodor impact of waste transportation

Analogy investigation
According to the investigation carried out for residents around Shaoxing Xinmin
Waste Power Plant and Wenzhou Linjiang Waste Power Plant, transport carts with large
dissipation amount of malodorous gas are unclosed transport carts, and dissipation
amount of malodorous gas of closed transport carts is relatively small. Since organics
such as fruits and vegetables wastes is easy to ferment and rot in high temperature
season, dissipation amount of malodorous gas of transport cart is relatively large in
summer and small in winter; generally, the range that malodorous gas of unclosed waste
transport carts causing obvious uncomfortableness for nearby residents is about 20 to
50m.
Furthermore, for unclosed waste transport carts, percolating water of wastes
sprinkling on the road may occur and result in sticky black spots; according to the
transportation route of landfill site of Sanya, percolating water of wastes sprinkling on
the road also occur to the closed transport carts, and the transport department must pay
attention to it and carry out strict management.
Description of waste transportation route
According to the route of wastes being delivered into incineration plant in Sanya,
the wastes collection covers almost all main roads of the whole city. For wastes being
transported from transfer station to Sanya Municipal Solid Waste Incineration Plant, the
transport carts mainly pass Fenghuang Town Ruins and villages on both sides of road from Shuijiao
Village to the incineration plant.

Impact analysis
Wastes disposed by waste incineration power plant are mainly municipal solid
waste of urban district and each town, and those wastes are transported from transfer
stations of urban district and each town to waste incineration plant by waste transport
carts. Since there are residential areas along the transportation route, if unclosed
transport carts are applied, adverse impact will be caused by malodor. According to
analogy investigation and analysis, under normal condition, impact on environment
along the transportation route will be greatly reduced if unclosed transport carts are
applied. Therefore, it’s requested in the environmental impact assessment on one hand
that this project applies closed transport carts and the doors of carts shall not be opened
during transportation, damaged transport carts and transport carts with poor tightness
which may cause wastes falling on the road shall not be used; and on the other hand, the
transportation route of wastes shall be apart from residential districts, especially
residential districts with concentrated population.
3

Pollution prevention measures
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The pollution prevention measures for waste transportation and waste transfer
stations are listed in Table 5.4-1.
Table 5.4-1 Pollution prevention measures for waste transportation
Contents

Pollution prevention measures

Type
Transportation of

(1) The wastes are compacted in wastes transfer station into block shape by

municipal solid

environmental sanitation department of Sanya, and are then transported to

wastes

waste incineration power plant by waste transport carts;
(2) The waste transport carts must be closed and with leakage proof
measures for percolating water of wastes. And all local municipal solid
wastes shall be transported by dedicated waste transport carts, door of
transport carts shall not be opened during transportation, and damaged
transport and transport carts with poor tightness shall not be used;
(3) The transportation route of wastes shall be apart from residential districts
with concentrated population and surface waters.
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6. Environmental impact analysis during construction
period
According to the feasibility study report, the planning area of this project is
53333m2, of which, the structure covers an area of 18446m2. The environmental impact
generated in construction period is short, recyclable and local. Due to the different
contents conducted and mechanical devices used in each construction phase, and the
different impact on the surrounding elements, so the construction unit shall strengthen
management in the construction process and take effective measures to mitigate the
impact on the environment during construction period. Now, we conduct analysis and
evaluation on the environmental impact of the project during construction.

6.1 Atmospheric pollutant impact analysis
The atmospheric pollutants generated in the construction period of this project are
mainly the raising dust generated in the field operation and the loading, uploading,
feeding and transporting process of sand gravel, cement and lime, and the automobile
exhaust resulted from the building materials transportation and etc

6.1.1 Raising dust
As for the whole construction period, the dust is mainly generated in the civil
engineering construction phase, and it can be divided into wind-force dust and dynamic
dust according to the cause of dusting. The wind-force dust is mainly because the
construction materials piled in the open yard (such as yellow sand, cement and etc) and
the floating dust in the surface of exposed construction area generates wind-force dust
due to dry weather and strong wind; the dynamic dusting is mainly resulted from the
dust particle resuspension in the loading, unloading and mixing process of building
materials due to external force, of which the dusting caused in the construction and the
loading and unloading of vehicles is the most serious one. Because there are residents
distributing around the planned site of the project, so all kinds of dust generated during
the construction period will have some impact on the surrounding residents.
(1) The raising dust generating in vehicle driving: under the completely dry
circumstance, the raising dust generated from the driving vehicles can be calculated as
the following empirical formula:
Q=0.123(V/5) (W/6.8)0.85(P/0.5)0.75
In the formula: Q--Rraising dust generating in vehicle driving, kg/km.
V--Vehicle speed;
W—Vehicle weight, t;
P-- Dust capacity in the surface of road, kg/m2.
Table 6.1-1 shows the dust emission of a 10t truck passing a road surface with the
length of 1km under different road surface cleanliness and different driving speeds.
Thus it can be seen that under the condition of same surface cleanliness, the higher
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speed, the more dust; and in the case of same speed, the more dirty the pavement, the
more dust. Therefore, it is the effective method to reduce dust to limit the vehicle speed
and keep the roads clean.
Table 6.1-1 Dust emission of the road when vehicle running
P
Speed
5 km/h
10 km/h
15 km/h
20 km/h

0.1

0.2

0.3

0.4

0.5

1

0.051
0.102
0.153
0.255

0.086
0.171
0.257
0.429

0.116
0.232
0.349
0.582

0.144
0.289
0.433
0.722

0.171
0.341
0.512
0.853

0.287
0.574
0.861
1.435

(2) Another main source of dust during road construction phase is the wind-force
dust of open storage ground and naked site. Due to the need for construction, some
building materials need to be stored in the open air, and the surface soil of some
construction points need to be excavated and temporarily stored, in the case of dry
weather and wind, the dust will be generated and the amount of dust can be
calculated as the empirical formula of the dust in storage yard:
Q=2.1(V50-V0)3e-1.023W
In the formula: Q-- Dust emission, kg/t·a;
V50-- wind speed 50m from the ground
V0—Dusting Speed, m/s
W-- Water ratio of dust particle
The wind speed of dust is related to the partical size and water ratio moisture,
therefore, reducing air storage and ensuring the certain water ratio is the effective means
to reduce wind-force dust. The spread and dilution of dust in the air is associated with
meteorological condition and the settling velocity of itself. See the sedimentation
velocity of dust in different sizes in table 6.1-2. Thus it can be seen from the table that
the settling velocity of dust will increase along with the particle size. When the diameter
of particles is 250 μ m, the settling velocity is 1.005m/s, so it can be thought that when
the diameter of dust particles is larger than 250 μ m, the main impact area is within the
close range of wind direction under dusting point, while what really affects the external
environment is a number dust in small particle size.
Table 6.1-2 Settling velocity of dust in different diameter of particles
Partical size of dust
Settling
velocity(m/s)
Partical size of dust
Settling
velocity(m/s)
Partical size of dust

10

20

30

40

50

60

70

0.003

0.012

0.027

0.048

0.075

0.108

0.147

80

90

100

150

200

250

350

0.158

0.170

0.182

0.239

0.804

1.005

1.829

450

550

650

750

850

950

1050
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Settling
velocity(m/s)

2.211

2.614

3.016

3.418

3.820

4.222

4.624

Because low source strength of dust, according to the analogy investigation, the
impact area of dust is mainly in the vicinity of the construction site, and the dust within
100m of the site accounts for 57% of the total amount. Therefore, such environmental
evaluation requires the construction unit to obey the relevant construction specifications
of the Ministry of Construction and set up a fence in a certain height around the site, so
as to control the impact of dust on the environment. Meanwhile, the road surface on
which the vehicles transporting construction building materials drives on and the
surface of vehicles shall be cleaned, so as to reduce the impact on the surrounding
environment. The construction unit shall not pile the building materials open and avoid
carrying out civil construction under the circumstance of high wind and dry weather.
The project implementation unit is required to take effective protective measures to
reduce the dust impact on the surrounding environment during construction period.
Meanwhile, the construction unit shall frequently sprinkle the road surface on which the
vehicles running during the construction phase (4~5 times a day), so as to reduce the
amount of dust in the air by 70% or so and obtain good dust fall effect. See the relevant
test data of sprinkling dust fall in table 6.1-3.
Table 6.1-3 Experimental result of sprinkling and dust fall
Distance from
m
TSP
concentration
mg/m3

road side

5

20

50

100

Not

10.14

2.810

1.15

0.86

Sprinkle
Sprinkle

2.01

1.40

0.68

0.60

When the sprinkling frequency in the construction site is 4-5times/day, the TSP
pollution distance caused by the raising rust can be reduced to 20-50m.

6.1.2 Vehicle exhaust
In general, due to the frequent use and poor vehicle condition of construction
vehicle, the phenomenon that motor vehicle exhaust emission exceeds standard is quite
serious. The main exhaust emissions of automotive vehicle are carbon monoxide,
hydrocarbons, nitrogen oxides and particulate matter (including soot, sulfates, lead
oxide and etc) and carbon dioxide and etc.
Take 6 construction vehicles, and each motor vehicle consumes 50 L oil one day,
then the exhaust emissions of construction vehicle each day contain 28kg carbon
monoxide, 60kg carbon dioxide, 28.2kg hydrocarbons, and 9.6kg oxynitride.
All kinds of construction machinery used during construction period have strong
mobility, and the exhaust gas is relatively dispersed; under the weather condition of that
it is easy to spread, the impact of construction machinery exhaust on the surrounding
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environment is not large. But the driving construction vehicles will increase the vehicle
exhaust pollution load to the surrounding environment, so the construction units should
pay attention to vehicle maintenance, and ensure the vehicle exhaust emissions reach
the standard as far as possible.

6.2 Impact analysis of waste water
The waste water in construction period is mainly mud wastewater, cleaning
wastewater construction machinery (containing oil), the domestic sewage construction
from construction personnel and etc.
The mud wastewater is mainly from pouring cement section, so it is difficult to
estimate; the main pollution factor is SS.
The construction cleaning wastewater shall be estimated according to the size of
construction machinery, including the oil wastewater occurrence quantity of about 1T/d.
Before cleaning the mechanical equipment, remove the greasy dirt and oil sediment first,
and then wash it with clear water; so under normal circumstances, the oil content is
relatively lower.
Take 100 construction workers as the reference number when calculating the
domestic sewage, set 1 person using 0.1t water and the volumetric coefficient to be 0.9t
in the construction period, then the emissions of sewage every day can be calculated to
be 9t or so, and the main pollution factors of domestic sewage are CODCr, BOD5, SS,
NH3-N and etc, and the pollutant concentration is respectively CODCr350mg/L,
BOD5200mg/L, SS200mg/L, and NH3-N30mg/L. The source strength of the main
pollutants in the domestic sewage during construction period: CODCr
31.5G/people · d;BOD5 18g/person · d;SS 18g/person · d;NH3-N2.7g/people · d.
Strengthen management during construction period, so as to reduce the output of
mud wastewater, thus reducing the impact on the surrounding environment. In order to
protect the water body of the proposed site of project, it is required to build mobile
toilets at the construction lot during construction period, and the sewage resulted from
the toilets shall be drawn away on a regular basis and discharged to municipal sewer
pipe network or used as agricultural compost.
During construction period, the construction sector and construction unit should
strengthen management; no construction materials, construction waste, solid waste can
be discharged into the water body; regularly maintain and inspect the construction
machinery to prevent the occurrence of oil leak.

6.3 Impact analysis of noise
6.3.1 Construction noise
The noise is mainly from construction and renovation process. The noise
generated during the construction phase has the characteristics of stage, temporality and
non-stationarity. Large vehicles are always used in the construction period, so the noise
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level is high, for instance, the acoustical power level of large automobile carrier can
reach 107dB or even more, and the acoustic power level of dump trucks at the time of
loading and unloading building stones or other building materials can reach up to 110dB.
See the noise value of commonly used construction machinery in construction period in
table 6.3-1.
Table 6.3-1 Noise value of commonly used construction machinery
Name
of
machinery

construction
Noise level

120
Bulldozer (120 horsepower)

71-107

160
Scraper(160 horse power)
SPWY60
Single
bucket
excavator(SPWY60)

77

Name of construction
machinery
80
Wheel type roller (80
horsepower)
30
Charging crane

74-89

75

83-93
72

Self-discharging truck
76

70

Three-wheel roller

Dumper truck
57

80-105

Two-wheel roller

Concrete mixer
81

85

Drilling type or static pressure
irrigation pile machine

Hand drill
95-105

Impactor
Saw and plane

Noise level

72
Lift

95

Note: The measuring distance of timber saw is 1 m, and the distance from other measure point
to sound source is 15m and the height is 1.2m.

See the noise interference radius of main construction machinery in Table 6.3.2

Table 6.3.2 Noise interference radius of main construction machinery
Construction
stage

r55

r65

r70

r75

350

130

70

40

190

75

40

22

1950

1000

700

440

210

106

58

30

200

66

37

21

r85

Sound source

Loader
Earthwork
Excvavtor
Piling

Impact-type pile driver
static
pressure
vibrating sunken
filling machine

and
tube
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139

Concrete vibrator
Structure

170

85

56

30

80

25

14

10

Carpentry circular saw
Decoration

Lift

Thus the noise generated from construction will have a certain impact on the
surrounding environment. In order to prevent and reduce the impact of project on the
surrounding environment, the enterprises should require the construction unit to strictly
implement Construction Noise Management Method during the construction period. The
construction unit is required to not use impact hammers, and cast-in-place pile is used in
all piling operations, meanwhile, the project construction unit is require to strengthen
the environmental awareness of first-line operators. With regard to some isolated
manual work, such as disassembling and assembling templates, loading and unloading
construction materials, the construction unit shall handle it as careful as possible, and
take some certain mitigation measures as auxiliary, such as laying straw bag; the
agitators with higher noise during construction period should be placed away from the
residents, and for the fixed equipments, sheds or temporary sound barrier should be set
up. It is prohibited to carry out construction in the night, if it is required to conduct
construction due to technical factors or other special reasons, the construction unit shall
apply to the local environmental protection departments in advance for night
construction license and receiving the supervision according to law.

6.3.2 Traffic noise
In this project, the noise effect of construction transport vehicles on both sides of
the construction is approximately 65-75dB, so it is prohibited to use construction
transport vehicles.

6.3.3 Construction workers noise
During the construction process, there are a certain number of construction
personnel lodging on a construction site, and the collective life of construction workers
in the evening will have a certain impact on the surrounding environment, so it is
needed to strengthen labor management, so as to avoid high noise in the night.

6.4 Impact analysis of solid waste
The solid waste generated during construction period of the project includes the
excavating earthwork, the house refuse from construction workers and so on.
The proposed site of this project is located at the south side of Sanya life landfill,
and the terrain of the project region is high in the north and low in the south, so it is
necessary to carry out site formation. See the earthwork leveling change of the whole
project in table 6.4-1.
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Table 6.4-1 Project earthwork balance value
Serial No.

Construction area
Filling earthwork

1
2
3
4
5
Total

Main manufacturing
shop
Auxiliary
facilities
area
Staff living quarters
Green area
Others

Excavating
earthwork
24700

26000
34740
11416
72156

36050
17690
78440

The whole project will generate the abandoned earthwork of about 6284 m3, which
is proposed to be used for the land leveling of the kitchen garbage disposal project at the
north side of the project; the kitchen waste treatment project land leveling will need
19,000 m3 embankment and to be connected to the project boundary; the abandoned
earthwork of the project can be properly disposed, thus it has little effect on the
surrounding environment.
excavation of earthwork shall be enclosed vehicle transport shipping, sweeping in
a timely manner, and must be accompanied by city health regulations for the disposition
of the relevant provisions of, this has weakened the abandonment, transfer and diffusion,
part of the spoil to backfill for green and the rest sent to the specified location (such as
landfill) or auxiliary roadbed disposal. Construction of solid waste needs targeted
collection, focusing on transportation to domestic waste landfill site in Sanya city.

6.5 Impact analysis of ecology
6.5.1 Investigation method and content of ecology
This project is located in the vicinity of Hainan, Sanya municipal solid waste
sanitary landfill, covering an area of 80 mu (53333 m2). The ecological environment
status investigation is mainly aiming at the plant ecology, with the method of on-site
inspection and analysis, estimating the classification, biomass and biological loss of the
natural condition, plant types and plant community in the evaluated region, positioning
and protecting the national protection plants, recording the plant type, dominant family
and dominant floristics, and categorizing and compiling the recorded plant type,
dominant family and dominant floristics into plant name list, so as to makes each kind
of plant has its own family, and conducting statistics about the plant composition
overview within the investigated region.

6.5.2 Status quo of regional ecological environment
According to the investigation: the elevation in the evaluated region is
70.25m~52.12m; the natural condition in the evaluated region: the terrain is gentle slope,
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the aspect is from North (high) to South (low), and the soil is brown red; the type of
native plants: mixed rainforest community (half deciduous forest community), due to
the human interference and land utilization in the history, the vegetation is caused to be
in artificial succession and the natural vegetation is evolved and replaced by pioneer
plant type, and the main artificial evolving plants are rubber monodominant community,
betel nut monodominant community and mango monodominant community; the main
natural vegetation of Erioglossum, Helicteres isora, Clausena lenis, Canthium horridum,
Polyalthia cerasoides, Alchorne arugosx, Brucea javanica, Fallopia nervosa, fragrant
eupatorium herb, common andrographis Herb, Stachytarpheta jamaicensis, sensitive
plant and etc are all replaced by the pioneer plants, which constitute the natural mixed
plant communities or association. See the vegetation distribution in Figure 6.5-1.
(1) Artificial plant community and the estimation of biomass and biological
loss
1) Rubber monodominant community, the area is about 24.2 mu (16133m2), (the
trees are wind-fall in different degree due to the Typhoon and complementally planted
in the original holes, so the forest form is in scattered size; take its average to calculate
its biomass and biological loss): the average planting space between rubber trees is
5x4m, there are 33 plants in each mu, the weight of each plant is about 400kg, the
average height of the community is 13.5M, the average diameter at breast height is
2.5cm, the coverage degrees is about 65%, the biological volume is about 19.8 ㎎
/square, and the biological losses is about: 16133.33x19.8=319440t.
2) Betel nut monodominant community, the area: 25.2mu or so (16800 m 2),
planting space: 3×2m, 111 plants in each mu, average height of community: 1.5m, cover
degree: 20%, biomass: 0.83 kg/m2, biological loss: 16800×0.83=13944t or so.
3) Mango monodominant community, the area: 11 mu or so (7333 m2), planting
space: 4×4m, about 41 plants in each mu, average height of community: 1.2m, cover
degree: 35%, biomass: 1.0 kg/m2 or so, biological loss: 7333×1.0=7333t or so.
(2) Natural mixed plant community and association
1) Natural mixed plant community is located in the middle section of research area,
covering an area of about 6 mu. It is the naturally formed tree window because the
rubber trees could not be replanted after wind. By the action of sunlight, the pioneer
floristics seize the opportunity of succession and form the community, and the average
length of community is about 1.6m to 2m and the cover degree is about 75%.
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2) Natural mixed plant association is distributed at the boundary of the east and
north sides of the project in hedgerow type, covering an area of about 0.5 mu. The
main plants include Harrisonia perforate, Croton laevigatus, Lannea coromandelica,
Polyalthia cerasoides, Fallopia nervosa, Phyllochlamys taxoides, Cratoxylum
cochinchinense, mallotus apelta, Aporosa, Pterospermum lanceaefolium Roxb and etc.
The average height is about 3.5m, and the cover degree is about 90%.
(3) Main dominant families
(4) Dominant floristics:
A.Erioglossum rubiginosum (Roxb.)Bl. shrub
B.Imperata cylindrica var.major herbal
C.Helicterres isora Linn. shrub
D.Stachytarpheta Jmaicensis (Linn.)Vahl Subshrub
F.Clausena lenis Drake shrub
G.Hyptis suaveolens (Linn.)Poir. herbal
H.Harrisonia perforata (Bl.)Merr. shrub
I.Alchornea rugosa (Lour.)Muell.-Arg. shrub
J.Croton laevigatus Vahl dungarunga
K.Cyrtococcum patens (Linn.)A.Camus herbal
L.*Andrographis paniculata (Burm.f.)Nees herbal
M.*Pennisetum setosum (Swartz)Rich. herbal
N.Borreria articularis (Linn.f.)F.N.Will. herbal
O.*Eupatorium odoraum L. herbal
P.*E.catarium Veldkamp herbal

(5) Composition overview of plant area
There are 67 families, 221 genera and 308 kinds of vascular plant species in the
evaluated region, (see Annex 3, plant name list), of which there are 2 families, 2 genera,
and 3 species of fern; 55 families, 172 genera and 235 species of angiosperm; 10
families, 47 genera and 70 species of monocotyledon; there is no national and
provincial protected plants in the investigation scope.

6.5.3 Ecological impact precautionary measure
(1) In the overall planning of the project, the construction unit must consider the
impact of project on the ecological environment and bring the ecological loss into the
projects budget; in the process of engineering survey, design and construction, in
addition to the principles of high quality and high efficiency of the project itself, the
construction unit must also consider reducing the ecological loss.
(2) Try to narrow the construction scope during construction, reduce the
temporary loss to the ecological environment, and reduce the ecological destroy range.
(3) Improve construction efficiency, shorten the construction time, and take
measures to reduce the exposure time of bare land.
(4) During construction, the construction unit should strictly manage the
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construction team. The construction workers, construction machinery and construction
vehicles should strictly obey the prescribed routes and not destroy the land vegetation in
the construction at will.
(5) It is prohibited to pile and cover the greasy filth and other pollutants in all
places at the construction site, and it is required to set up temporary trash to dispose
solid waste, which will be periodically cleared by the local sanitation department. After
the construction is completed and ready to withdraw from the construction site at the
same time, the construction unit should remove the remaining construction waste and
rubbish from the construction site in a timely manner.
(6) Since this project covers an area of 80 mu, and the terrain have some ups and
downs, so supervision scheme should be established during construction.
(7) The ecological protection measure after the completion of the project is
mainly the planting and afforesting; see the specific distribution map in 2.1-2 Factory
Floor Plan.
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7. Environmental risk analysis
7.1 Accident type analysis
It can be seen from the project characteristics and local environmental sensitivities
degree that the accident risk mainly comes from the following aspects:
(1) If the refuse incinerator tail gas clean-up system fails to work, some
pollutants will be excessively discharged, including SO2, dust, HCl and etc, thus
polluting the ambient air.
(2) If the refuse incinerator in the waste incineration plant fails to work, then the
furnace box temperature cannot reach 850 ° c or the flue gas cannot stay in the furnace
for more than 2 seconds, or the bag-type dust collector breaks down, thus resulting in
the excessive emissions of dioxin, the environment of the sensitive points near the site
will be damaged.
(3) Landfill leachate leaks due to construction problems or pipeline rupture, thus
polluting the groundwater near the proposed project.
(4) Accident occurs during the transportation of the fly ash, resulting in the fly
ash in airtight transportation in accidental diffusing, thus affecting the health of the
people around.
(5) The environmental risks caused by the shutdown of household garbage
incineration power plant.
See waste incineration power generation project accident tree analysis in 7.1.1
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Figure 7.1.1 Waste incineration power generation project accident tree analysis

7.2 Risk analysis of exhaust gas purification system
(1) General reasons for the faults in the tail gas purification system
This project uses semi-dry flue gas purification plant to dispose the incineration
gas. Once the flue gas purifying device fails to work, the treatment effect of the system
will descend and even cannot run; meanwhile, the desulfurization and disacidification
efficiency will vary with the change of the operational states of flue gas purification
plant and incinerator. In addition, the dust removal efficiency of bag-type dust collector
will be affected because of acid corrosion, air leakage, boiler condition and other factors;
more seriously, the dust removal efficiency will drop dramatically.
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(2) Accident impact analysis and countermeasure
Atmospheric environment effect forecast indicates that, under the normal working
condition, all kinds of pollutants discharged have little impact on the quality status of
the surrounding environment of the proposed site, but if the flue gas purification device
cannot work, the flue gas will be directly discharged outside, thus leading to the
pollutant concentration increasing sharply; under the adverse meteorological condition,
TSP will exceed the standard and its contribution value will become larger, thus causing
adverse effect on the life and health of surrounding residents.
At present, the ash removal technology of “Offline pulse back flushing ash
removal” is already quite mature; and its operation is stable, easy and flexible to operate.
Therefore, as long as strengthening training the equipment operation and maintenance
personnel, skilled operations will avoid the occurrence of smoke risk. In addition, one
bag-type dust collector is equipped behind each incinerator, and several sets of bag-type
dust collectors can run at the same time under normal conditions; once the bag is broken,
it should be replaced in a timely manner, so as to minimize the accident risk.
In order to protect the local ambient air quality, the house refuse incineration power
plant should be installed with comprehensive online monitoring system, when the
concentrations of pollutants in flue gas exceeds standards, it should be immediately
examined and repaired. The construction unit should strictly guaranty that the
concentration of the discharged pollutants in refuse burning smoke reaches the standard.

7.3 Risk analysis of abnormal combustion impact
7.3.1 Risk analysis of general pollutant
(1) Accident type analysis
The abnormal working condition considered in this evaluation:
SO2 accident: it can be seen from the analogy survey result of the same type
garbage incineration power plant that in the actually operating process, the typical SO2
accident is mainly because that the lime quantity does not meet the required ratio,
resulting in the decrease of desulfurization efficiency, take the desulfurization rate as
40%; if the lime slurry transportation system can not run properly, and no lime slurry is
added into the boiler to desulphurize, then the desulfurization efficiency is 0 at this time.
Dust accident: the main causes include filter bags damaged, by-pass valve leaking,
inlet weld joint cracking and leaking and etc. According to the relevant information of
bag-type dust collector, if one of the project bag-type dust collectors in same type is
broke, the dust removal efficiency will drop to below 98.5% and sometimes even less
than 98% (it has a certain degree of relationship with total number of bag-type dust
collector). This EIA takes one broken bag of the equipped bag-type dust collectors as
abnormal condition to forecast; now the dust removal efficiency is 98%.
HCl accident: the analogy survey result shows that a typical HCl accident is mainly
for the fault of semi-dry system. The HCl removal rate is 50% at this time. If lime slurry
transport system is abnormal, the acid removal efficiency is 0.
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SNCR accident: the analogy survey result shows that the typical SNCR accident
cannot operate properly, the NOx removal rate is 0 at this time.
See the supposed accident emission source strength in Table 7.3-1
Table 7.3-1 Accident emission source
Removal rate(%)

Discharge value

kg/h

Project
Working
condition
SO2

Smoke

HCl

NOx

Dioxin

SO2

Smoke

HCl

NOx

Dioxin

Insufficient
lime slurry
input

40%

—

50%

—

—

4.87

—

5.67

—

—

Abnormal
lime slurry
transportation
SNCR

0

—

0

—

—

8.11

—

11.34

—

—

—

—

—

0

—

—

—

33.13

—

—

98%

—

—

6.51

—

—

—

SNCR does
not operate
Bag-type
dust collector
is broken

—

(2) Accident impact prediction
The accident condition is that when the lime transportation is not normal, the
removal rate of HCl and SO2 is 0; when the SNCR is not running, NOx removal rate is
0; when the bag is damaged, the dust removal rate is 98%. See the impact of various
cases on the concerning points in table 7.3-2~7.3-5, and see the maximum ground level
concentration in table 7.3-6, see 7.3-1~7.3-4.
Table 7.3-2 Maximum ground level concentration of HCLto the concerning point
within 1 hour under the condition of abnormal lime transportation
Sensitive spot

Contribution
value
(mg/m3)

0.07333558

Backgroun
d
concentrati
on
(mg/m3)
0.03
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Forecasted
concentratio
n
(mg/m3)

Concentra
tion limit
(mg/m3)

Occupati
on rate
(%)

0.10333558

0.05

206.67

Ring
water
station

power

Landfill dormitory

0.00442861
0.00563986

Vanguard

0.03
0.03

0.03442861

0.05

68.86

0.03563986

0.05

71.28

0.03429708

0.05

68.59

0.03417702

0.05

68.35

0.03320702

0.05

66.41

0.03512739

0.05

70.25

0.03432109

0.05

68.64

0.03316641

0.05

66.33

0.03235767

0.05

64.72

0.11284755

0.05

225.70

0.03
Three-level
station

power

0.00429708
0.03
0.00417702

Mu Mian Cun

0.00320702

Bao Mi Cun

0.00512739

Zha Ye Cun

0.00432109

Da En Cun

0.00316641

Da Yuan Cun

0.00235767

Mao Cun

0.08284755

Outpost team

0.03
0.03
0.03
0.03
0.03
0.03

Table 7.3-5 Maximum ground level concentration of SO2 to the concerning point
within 1 hour under the condition of abnormal lime transportation
Sensitive spot

Ring
water
station

Contribution
value
(mg/m3)

power

0.05244774
0.00316723

Landfill dormitory

0.00403349

Vanguard

Backgroun
d
concentrati
on
(mg/m3)
0.004
0.004
0.004

Forecasted
concentratio
n
(mg/m3)

Concentra
tion limit
(mg/m3)

Occupati
on rate
(%)

0.05644774

0.5

11.29

0.00716723

0.5

1.43

0.00803349

0.5

1.61

0.00707316

0.5

1.41

0.00698730

0.5

1.40

0.00629358

0.5

1.26

0.00766698

0.5

1.53

0.00709034

0.5

1.42

0.00626454

0.5

1.25

0.00568615

0.5

1.14

0.06325046

0.5

12.65

0.004
Three-level
station

power

0.00307316
0.004

Mu Mian Cun

Bao Mi Cun
Zha Ye Cun
Da En Cun
Da Yuan Cun
Mao Cun

0.00298730
0.00229358
0.00366698
0.00309034
0.00226454
0.00168615
0.05925046

0.004
0.004
0.004
0.004
0.004
0.004
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Outpost team

Table 7.3-4 Maximum ground level concentration of the TSP to the concerning
point under the condition of bag-type dust collector broken
Sensitive spot

Ring
water
station

Contribution
value
(mg/m3)

power

0.04209928
0.00254230

Landfill dormitory

0.00323764

Vanguard

Backgroun
d
concentrati
on
(mg/m3)
0.126
0.127
0.122

Forecasted
concentratio
n
(mg/m3)

Concentra
tion limit
(mg/m3)

Occupati
on rate
(%)

0.16809928

0.9

18.68

0.12954230

0.9

14.39

0.12523764

0.9

13.92

0.06146679

0.9

6.83

0.07739787

0.9

8.60

0.07684103

0.9

8.54

0.18194345

0.9

20.22

0.18148058

0.9

20.16

0.07681772

0.9

8.54

0.07635345

0.9

8.48

0.17355975

0.9

19.28

0.059
Three-level
station

power

0.00246679
0.075
0.00239787

Mu Mian Cun

0.00184103

Bao Mi Cun

0.00294345

Zha Ye Cun

0.00248058

Da En Cun

0.00181772

Da Yuan Cun

0.00135345

Mao Cun

0.04755975

Outpost team

0.075
0.179
0.179
0.075
0.075
0.126

Notes: -TSP refer to 3 times daily mean value to implement once value standard

Table 7.3-5 Maximum ground level concentration to the concerning point within 1
hour under the condition of SNCR not operating
Sensitive spot

Contribution
value
(mg/m3)

0.19282647
Ring
water
station

Backgroun
d
concentrati
on
(mg/m3)
0.008

power
0.01164446

0.008

0.01482929

0.008

0.01129861

0.008

Landfill dormitory
Vanguard
Three-level

power

154

Forecasted
concentratio
n
(mg/m3)

Concentra
tion limit
(mg/m3)

Occupati
on rate
(%)

0.20082647

0.24

83.68

0.01964446

0.24

8.19

0.02282929

0.24

9.51

0.01929861

0.24

8.04

station
0.01098293

0.008

Mu Mian Cun
0.00843245

0.008

0.01348182

0.008

0.01136175

0.008

0.00832568

0.008

0.00619920

0.008

0.21783698

0.008

Bao Mi Cun
Zha Ye Cun
Da En Cun
Da Yuan Cun
Mao Cun
Outpost team

0.01898293

0.24

7.91

0.01643245

0.24

6.85

0.02148182

0.24

8.95

0.01936175

0.24

8.07

0.01632568

0.24

6.80

0.01419920

0.24

5.92

0.22583698

0.24

94.10

Figure7.3-6 Prediction for maximum ground level concentration of accidental disc
harge
Pollut
ion factor

Accident type

SO2

Maximum
ground
level
concentration
mg/m3
0.12988

Abnormal lime slurry
transportation
TSP

Location
of
Maximum
ground
level concentration

Standard
ratio

X:334356.09,

25.98

Y:2031432.77

0.10426

11.58

0.18161

363.22

Bag-type
dust
collector is broken
HCl

NO2

Abnormal lime slurry
transportation
SNCR
0.53058
SNCR is not running
SO2 0.5mg/m3
TSP 0.90 mg/m3

221.08
HCl 0.05 mg/m3 NO2

0.24mg/m3

Evaluation
criterion
Notes: -TSP refer to 3 times daily mean value to implement once value standard

The forecast result indicates that, under the accident conditions, the forecasted
concentration of SO2 and smoke pollutants can meet the level II standard limit value
requirement in Ambient Air Quality Standard (GB3095-1996), the maximum forecasted
concentration of NO2 exceeds the level II standard limit value requirement in Ambient
Air Quality Standard (GB3095-1996); however, the maximum concentration point will
not appear in each concern point within the evaluation range but in the small mountain
at the northeast side of the project, the forecasted NO2 maximum value of each concern
point meet the level II standard limit value requirement in Ambient Air Quality Standard
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(GB3095-1996).

Figure 7.3-1 SO2 under the circumstance of abnormal lime slurry
transportation

Figure 7.3-2 HCI under accidential condition of abnomal lime slurry
transportation
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Figure 7.3-3 TSP under the circumstance of bag-type dust collector being
broken

Figure 7.3-4 NOx under the circumstance of SNCR not running
HCl forecasted maximum ground level concentration exceeds the standard and
reach 363.22%, far more than the related limit requirement of “maximum acceptable
concentration of the harmful substance of the atmosphere in residential area” in
Industrial Enterprise Design Health Standard (TJ36-79), and the outpost team and ring
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water power station within the evaluation range will exceed the standard, therefore, after
the enterprise has put the project into operation, it should strengthen the daily
management and maintenance to the related production equipment and the pollution
control facilities, guarantee the transportation and input of lime pulp, and ensure no
occurrence of accidental emission.
(3) Toxicity and emergency measure of HCl
1) Physical property
Appearance and property: colorless gas with pungent smell
Molecular weight: 36.46; Vapour pressure: 4225.6kPa(20℃)
Melting point: -114.2℃; Boiling point: -85.0℃; Dissolubility: dissolubility
Density: relative density (H2O=1) 1.19; Relative density: (air=1) 1.27; Stability:
Stable
2) Health hazard
Invasion way: inhalation
Health hazard: it has strong irritation to eyes and respiratory mucosa.
Acute toxicity: headaches, dizziness, nausea, eye pain, cough, blood-stained
sputum, hoarseness, difficulty breathing, chest tightness, chest pain and etc. More
seriously, pneumonia, pulmonary edema and pulmonary atelectasis may occur. Ulcer or
opacitas can be seen at the cornea. Direct skin contact can cause a large number of
miliary red papule presenting flushing pain hot.
Chronic impact: long-term high concentration contact can cause chronic bronchitis,
gastrointestinal function dysfunction and dental erosion.
3) Toxicology data and environmental behavior
Acute toxicity: LD50400mg/kg (through the mouth of rabbit); LC504600mg/m3, 1
hour (rat inhalation)
4) Emergency measure
Rapidly evacuate the persons in the leakage polluted area to weather, carry out
isolation and strictly limit going out and coming in. The emergency treatment personnel
should be recommended to wear positive pressure breathing apparatus and anti-virus
clothes. Enter into the site from the weather. Cut off the leak source as far as possible.
Conduct reasonable ventilation to accelerate diffusion. Spray ammonia or other dilute
alkali to neutralize.
Safeguard procedures
When the concentration in the air has exceeded the standard, wear a filter type
protective gas mask (half face mask). In emergency rescue or evacuation, it is
recommended to wear air breathing apparatus.
Emergency treatment
Leave the site quickly to the place with fresh air. Keep respiratory tract clear. If it is
difficult to breath, perform oxygen therapy. If respiratory arrest, conduct artificial
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respiration immediately. Seek medical advice.

7.3.2 Dioxin accident risk analysis
(1) Dioxin impact analysis
Dioxin is the generic term of spolychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans. Dioxin is not a kind of substance but the general term of
as many as 210 substances (isomers), of which the most toxic substance is
2,3,7,8-four-dibenzo-dioxins TCDDs (2,3,7,8-TCDDs), 22 in total. Dioxin presets solid
in standard state, and its melting point is about 303℃～305℃. It is very difficult for
dioxin to insoluble in water, but it is easy for it to soluble in the fat, so it can be
bioaccumulation and difficult to discharge.
According to the report, dioxin is discovered to be the compound with strongest
toxic in the synthetic by-products unconsciously, whose toxicity is more than 1000
times of KCN. Meanwhile, it is also a substance harmful to the human body, even in
trace amount, and long-term intake can cause cancer or other persistent ailment, so
International Cancer Research Centre has classified it into level I carcinogenic
substances to human. In addition, dioxins can also result in headache, hearing loss,
depression, insomnia and other symptoms, and some may also have long-term effects,
such as chromosomal damage, congestive heart failure, endocrine disorders and so on.
Once heating up the organic matter and chlorine together, dioxin will be generated,
which is a common chemical phenomenon. Dioxins can be found in air, soil and food,
and volcanic eruptions and forest fires are the main sources of dioxin in the natural
world. In addition, herbicides, wood burning, paper industry, cement industry, metal
smelting, pulp chlorine bleaching and waste incineration can also release dioxins. The
dioxins in the air will deposit on the surface of plants, and after the intake of
herbivorous animals, the beef and dairy products will become the main sources of
dioxin to human body.
(2) Dioxin control measures
This project is equipped with advanced monitoring equipment, so as to monitor the
main process parameters at the site on line, such as waste treatment capability,
incineration furnace temperature, fan air flow, flue gas oxygen content in the boiler
online monitoring, take timely measures, so as to effectively prevent the occurrence of
abnormal combustion pollution accidents.
Control the furnace temperatures below 850℃, the residence time of smoke not
less than 2 seconds and the O2 concentration in flue gas at the incinerators export
not less than 6%. Properly control the blowing rate, temperature and inject position
of flame retardant air.
Add a certain amount of light diesel oil to the incinerator to guarantee the
combustion temperature in the furnace when the calorific value of waste is low.
Select new-type bag type dust collector to control the flue-gas temperature at
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the entrance below 200℃, and set spraying-up device for activated carbon and other
reactants at the flue of bag type dust collector to further adsorb the dioxins.
Set advanced and reliable full set of automatic control system, and set
emergency stop and furnace shut down automatic devices, so as to enable the
incineration and flue gas purification, dust removal technology operate properly.
(3) Dioxin accident risk
The environmental risks resulted from the abnormal combustion in incinerator are
mainly for the following aspects: too low combustion temperature, insufficient
residence time, insufficient air turbulence, broken bag type dust collector,
high-temperature inlet flue gas, low-temperature combustion or other causes. Take the
processing efficiency as 0%, the discharge concentration is 4 ngTEQ/Nm3.
(4) Accident impact analysis
See the forecast results in Figure 7.3-5, see the maximum point in Figure 7.3-7,
and see the impact of each concern point in Table 7.3-8..
Table 7.3-7 Forecast result of accident discharge
Pollution
factor
Dioxin

Accident type
Abnormal lime slurry
transportation

Maximum ground
level concentration
8.71pg/m3

Location of maximum ground
level concentration
X:334356.09,Y:2031432.77

Table 7.3-8 The maximum average daily grounding concentration of dioxin to
care point under accidential condition
Sensitive spot

Contribution
value
(pg/m3)

Contributio
n value
(pg/m3)

Ring water power
station

3.51778

0.065

0.21243

0.065

0.27053
0.20612

0.065
0.065

0.20036

0.065

0.15384
0.24595
0.20728
0.15189
0.11309
3.97405

0.065
0.065
0.065
0.065
0.065
0.065

Landfill dormitory
Vanguard
Three-level power
station
Mu Mian Cun
Bao Mi Cun
Zha Ye Cun
Da En Cun
Da Yuan Cun
Mao Cun
Outpost team
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Forecasted
concentratio
n (pg/m3)

Concentra
tion limit
(pg/m3)

Occupati
on rate of
the
standard
value (%)

3.58278000

0.6

597.13

0.27743000

0.6

46.24

0.33553000

0.6

55.92

0.27112000

0.6

45.19

0.26536000

0.6

44.23

0.21884000
0.31095000
0.27228000
0.21689000
0.17809000
4.03905000

0.6
0.6
0.6
0.6
0.6
0.6

36.47
51.83
45.38
36.15
29.68
673.18

Figure 7.3-5 Dioxin under the condition of accident
Carry out risk assessment standards by referring to the daily tolerable intake of
human body, 4pgTEQ/kg, and calculate the maximum daily respiratory capacity in
accordance with the maximum ground level concentration; see the results in table 7.3-9.
In addition, if evaluating the hour value concentration by referring to the average annual
value, the outpost team and ring water power station under the condition of accident
will exceed the standard seriously; therefore, it is necessary to prevent the occurrence of
accident.
Table 7.3-9 Accident discharge human tolerance dioxin analysis
Daily allowed tolerance

Adult 60kg
Children 10kg

Daily
respiratory
capacity of human body
27.55m3
4.59m3

240 pg
40pg

7.4 Risk analysis of refuse storage
7.4.1 Impact analysis of leachate leakage
(1)Accident risk
The waste pool is concrete and painted seepage-proofing and corrosion resistant
materials, after seepage-proof treatment, the leachate is generally not unexpected to spill.
But just in case that the leachate is leaking due to construction problems or pipeline
rupture, the underground water around will be polluted, thus affecting the health of
surrounding residents.
(2) Controlling measure
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Strengthen seepage-proofing treatment to the waste pool; the tube transferring
leachate should be carried out anti-corrosion treatment; one leachate pumping for use
and one for spare. In addition, strengthening the monitoring to the groundwater quality
of the refuse incineration plant; once the water quality is detected abnormal,
immediately check it, and examine and repair the rubbish pool immediately when
leakage occurs.
7.4.2 Risk analysis of odor pollutants
(1) Accidental emission source strength of odor pollutants
The waste storage time in the incineration power plant is 3-5 days or so, its main
purpose is to store a sufficient amount of garbage to ensure the normal operation of
solid waste incineration power plant, and enable some garbage to dehydrate to improve
the calorific value. It can be seen from the related content of feasibility study report; the
supported waste storeroom of this project can store the wastes for 10.8 days, about
7,574 tones. During the process of waste stockpiling, H2S

NH3 and other suffocating

odors will be produced. Under normal running condition, because the waste storeroom
is running under negative pressure, so the odor can not overflow and affect the
environment. But if the negative pressure of waste storeroom is not working properly,
the odor pollutants will spill over, thus affecting the environment. In this EIA, under the
condition of abnormal negative pressure, odor all spills resulting from accidents.
According on the content in "Engineering overview and analysis", see the odor
pollutants emission condition in table 7.4-1.
Table 7.4-1 Accident emission condition of waste odor pollutant
Temperature
Major pollutants

15℃
Output kg

Output rate kg/h

Output kg

Output rate kg/h

NH3
H2S

458.91
46.96

1.77
0.18

656.51
67.18

2.53
0.26

30℃

(2) Hazard degree analysis of accident discharge atmospheric pollutant
Based on the relevant information, the hazard degree of NH3 and H2S hazards are
shown as follows:
H2S

its olfactory threshold to human body is 0.012~0.03mg/m3; when its

concentration in the air is 1.4mg/M3, people can smell the smell of rotten egg; when its
concentration is up to 11mg/m3, people cannot smell the odor for olfactory nerve
paralysis; when its concentration is above 14mg/m3, it can cause chemical
keratoconjunctivitis; when people inhales the H2S with the concentration above
1000mg/m3, he can present “electric shock-like” death due to respiratory center
paralysis.
NH3: its olfactory threshold to human body is about 0.5~1mg/ m3, when its
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concentration is more than 50 mg/ m3, it can cause nasopharyngeal irritation and eye
burning pain; when its concentration is more than 500 mg/m3, strong irritant symptoms
will occur within a short time; when its concentration is more than 1500 mg/m3, it can
be life-threatening; when its concentration is more than 3500 mg/m3, it can cause instant
death. Hypoxia can enhance the toxicity of ammonia.
See the “Maximum allowable concentrations of harmful substances in the air of
residential areas” in Industrial Enterprises Design Hygienic Standard (TJ36-79) in
Section 1.4.1.
Through similar project analogy, when the negative pressure in waste storeroom is
not in normal situation, and the odor generated from the storeroom dissipates into the
external environment, the H2S concentration at the place 200m from the down wind will
exceed the requirement in the “Maximum allowable concentrations of harmful
substances in the air of residential areas” in Industrial Enterprises Design Hygienic
Standard (TJ36-79), and the concentration will reach the olfactory threshold, but such
time is quite short, less than 1min. With the instantly increasing distance of down wind,
wind under increasing distance, the concentration of H2S

NH3 will decrease and meet

the relevant standards.
To sum up, when the negative pressure in waste storeroom is not in proper
situation, the escaped malodorous gas can produce a certain effect on the surrounding
environment, but the occurrence time is very short; with the increase of distance, the
concentration of malodorous gases will reduce and meet the standards. This EIA
requires the project construction unit to strengthen daily management and maintenance
service to the relevant facilities and equipments after the completion of the project, so as
to prevent the occurrence of such incidents.

7.5 Risk analysis of fly ash transportation impact
The fly ash after stabilization meets the leaching toxicity standard requirements in
Hazardous Wastes Identification Standard-Leaching Toxicity Identification
(GB5085.3-2007) and Solid Waste Landfill Pollution Control Standard(GB16889-2008)
leaching toxicity standards, and the fly ash should be loaded on the special truck through
a slag crane on a regular basis, and sent to the landfill to separately dispose. If
circumstances allows in the future, the fly ash can also be transported to the cement plant
which has the qualification to dispose dangerous solid waste to dispose, but the risk
brought about by the fly ash transportation muse be confronted.
One ash storeroom is set up in the plant area of this project, and the fly ash can be
conveyed into the specialized cement tanker and transported to the disposal site. The
tanker should be labeled to particularly indicate the name, weight, composition and
characteristics of hazardous waste as well as the emergency plans and remedies when
leakage, diffusion or other accidents occur. In general, the accident rate is low when
transporting fly ash through tanker, so it has smaller impact on the environment along
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the side. Nevertheless, once accident occurs, it should be properly disposed according to
the prepared emergency disposal plan as soon as possible.

7.6 Environmental risk caused by the shutdown of solid waste
incineration power plant
After this project has been constructed and put into operation, no serious accident
will occur in normal situation, thus resulting in solid waste incineration power plant in
down state for a long term; if the solid waste incineration power plant breaks down in
its operation process due to some unpredictable factors, the solid waste can be directly
transported to the refuse incineration plant at the northern side of Sanya landfill.

7.7 Emergency plan
7.7.1 Composition, duties and division of labor of emergency rescue
headquarters
(1)Command organization
The Company established accident emergency rescue “leading group”, which is
composed of General Manager (Director), and Deputy General Manager (Deputy
Director), the leaders in Production Section, Environmental Protection Section, Office,
Equipment Section, Analysis Test Center and other sectors; meanwhile, the Emergency
Rescue Office set under Environmental Protection Section is concurrently in charge of
Environmental Protection Section. When a major accident occurs, the leading group
will act as the emergency rescue headquarters, of which, the General Manager (the
Director) serves as the general director, the Deputy General Manager (Deputy Director)
serves as the Deputy Commander, responsible for the organization and command of
emergency rescue; the headquarters is set up in the production control room.
If the General Manager (Director) and Deputy General Manager (Deputy Director)
are not in the factory, the chiefs of production sector and environmental safety sector
should serve as the temporary general director and deputy general director, taking full
charge of emergency rescue work.
(2)Responsibility
See the responsibilities of command structure and its members table 7.8-1.
Responsibility list of command organization and members
Organization/member
name

Responsibility
Responsible for the development and updating of this “plan”;

Leading group

Form emergency rescue professionals and organize implementation
and walkthrough;
Supervise and urge the prevention measures and emergency
rescue preparations of major accidents.
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When accident occurs, it is responsible for releasing and canceling
the emergency rescue command and signal;
Organize and command rescue team to carry out rescue
operations;
units report to their superiors and to the neighbor on the accident
situation and, if necessary, rescue requests to authorities;
organize accident investigation, and summarize the lessons from
emergency rescue work.

Headquarters

Division of labor in headquarters
general director

Organize and direct the emergency rescue work

Deputy
general
director
Organization/member
name

Assist the general director to command the specific emergency rescue
work.

Responsibility
Assist the general director to complete accident alarming, condition
of notification and accident disposition

Chief
environmental
protection
safety
department

Production
chief
or
dispatcher

section
chief

Responsible for starting and stopping the production system and
controlling the traffic in accident disposal;
Contact and external communication in accident site;
Responsible for the decontamination in the accident scene and
harmful substance spreading area;
Release the information to the representative headquarters when
necessary.
Responsible for supplying and transporting the relief materials;

Office director

Equipment
chief

section

Responsible for providing daily necessities to rescue the poisoned
and injured persons;
Responsible for on-site medical command, rescuing and escorting
the poisoned and injured personnel to transfer;
Responsible for disinfection, extinguishment, alarm, public
security, evacuation, and road control.
Assist the general director to take command engineering rescue and
first-aid repair on site and mobilize the technician to repair
equipments.

7.7.2 Composition and division of emergency rescue professionals
All the functional departments and employees in the company bear the
responsibility for emergency rescue, and each rescue team is the backbone of
emergency rescue force, its task is to rescue and dispose all types of accidents. See the
composition and division of emergency rescue professionals in table 7.8-2.
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Table 10.8-2 Composition and labor division of emergency rescue professionals
Organization/members
name
Communication team

Public security team

Emergency crew

Fire brigade

Emergency
crew

rescue

Medical rescue team

Materials supply team

Directors and duties
Environmental protection sector
chief, responsible for contacting all
the teams.
Office chief, responsible for site
security, traffic direct, guard setting,
and evacuating the masses.

Composed of the chiefs of
production branch and Office.
Responsible for identifying toxic
substances, proposing remedial
measures, implementing disinfection
and wounded rescue, and guiding
the mass evacuation.
Chief of environmental protection
and safety sector. Responsible for
fire-fighting, decontamination and
wounded personnel rescue.
Chief of the equipment sector.
Responsible for coordinating and
directing the emergency repair and
rescue.

Head of the Company infirmary.
Responsible for rescuing the injuries
and poisoned persons.
Office. Responsible for rescuing the
wounded and providing materials.

Composition
Composed
of
Office
environmental protection and
safety section and control room
Made up of the Office,
responsible for calling for
reinforcement
from
the
government departments and
public security departments.
Make up of production sector,
environmental protection and
security sector and Office,
which can require the town fire
brigade to required reinforce.

Production
section,
environmental protection and
safety sector, and fire brigade
Composed
of
equipment
section, production section,
equipment
maintenance
personnel and mechanic, and
the
vehicle
maintenance
personnel for the transportation
accidents
Office, clinic, and related
personnel in health sector

Office

7.7.3 Alarm signal system
Alarm signal system construction is the major content of emergency rescue plan,
and the alarm signal system can be divided into three levels:
Level I alarm: only affect the device itself, if such kind of alarm is given, the
installation personnel should start the emergency procedures immediately, and all
non-installation personnel should immediately leave for the specified site to assembly
and await orders form the headquarters. The general accident occurring during
transportation (pollutant is not leaked) should be disposed by the transporter, at the
same time the transporter should also give an alarm to the department head.
Level II alarm: overall accident, likely to affect the safety of staff and facilities,
give level II alarm immediately. If such type of alarm is given, the installation personnel
shall start the emergency procedures and other personnel shall evacuate to the specified
safe region to await orders; meanwhile the nearby enterprise businesses, organizations,
government department fire brigade, and EPA should be required guide the surrounding
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businesses and citizens to start emergency procedures. If the wastes in the transport
vehicle leak during transportation, the transporter should give an alarm to the company
head and immediately clean up the site, while the company shall send emergency rescue
team to the site to dispose the accident.
Level III alarm: serious accident occurs, such as significant leakage, explosion,
groundwater pollution; in addition to starting emergency procedures, report to the
adjacent businesses, organizations and government departments, fire brigade, EPA,
safety production dispatching authority and municipal government immediately, apply
for rescue and require the adjacent enterprises to initiate contingency plan. If serious
rubbish leaks during the transportation process (such as vehicle falling into the river), in
addition to giving an alarm to the director of the Company, the driver shall also
immediately give alarms to the adjacent traffic, environmental protection, public
security, fire alarm, health sectors, and initiate corresponding emergency procedures at
the same time.
The alarming apparatus, radio and wireless and wire telephone and other means are
used in the alarm signal system of the Company, during the transportation process, the
accident can be notified to the relevant department through vehicle-mounted
communication systems to.

7.7.4 Accident disposal
The risk degree and accident cause may be varied. According to the risk degree and
accident cause, the emergency rescue content includes pollution control, personnel
evacuation and rescue, pollutant disposal; see the specific content as follows:
(1)Transportation accident
Immediately stop the vehicle and check the leaking location when accident occurs
during transportation; give an alarm to the relevant departments according to the
accident size and disposal difficulty, and clean up the site. Each vehicle is equipped with
an alternate transshipment box, which can provide conditions for materials leaking site
emergency clearing. For the serious leaks, the company's emergency team should go to
the site to assist to disinfect and clean up, and to assess and monitor the leakage effects
until ensuring safety. For particularly significant leakage, such as turnover resulting in
water pollution, the rescue team should isolate the lower reaches, and carry out
disinfection, recycling and removal, and chemical processing to the contaminated water,
and control over the site until the impact has been removed.
(2) Furnace body accident
After receiving the alarm, the leading group shall promptly notify the relevant
department and workshop, require them to identify the location and cause of the
accident, issue emergency disposal command, issue an alert, and inform members of
headquarters, fire brigade and professional rescue team to go to the site of accident
instantly.
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The workshop where the accident occurs should quickly identify the source,
leakage cause and location; after arriving at the scene of accident, the headquarters
members shall make corresponding emergency decisions according to the accident
status and hazard degree, and order each emergency rescue team to carry out rescue;
meanwhile, they can also request off-site rescue providing that the accident is
expanding.
When accident occurs, at least one person is required to send to the down wind to
carry out emergency monitoring, who should wear the portable wireless
communications tools and portable detection instruments, and report to the headquarters
about the down wind pollutant concentrations and distance at any time; when necessary,
such person can also notify the masses in the diffusion area to evacuate and take
simplified and effective protection measures based on the order from headquarters.
After the accident has been controlled, the headquarters should organize
investigation team to analyze the accident cause and develop preventing measures and
rescue plan.

7.7.5 Relevant provisions and requirements
(1) Carry out the emergency rescue organizations in accordance with the
relevant requirements in EIA, and regulate the organization according to the personnel
changes at the beginning of each year, so as to ensure the implementation of rescue
organizations.
(2) Complete materials equipment preparation according to tasks division, such
as, necessary command communication, alarm, decontamination, fire protection,
first-aid repair and other equipments and vehicles. Such equipments above should be
safeguarded and regularly maintained by specially-assigned person, so as to keep it in
good condition; the rescue equipment cabinet is set up in each key target and
safeguarded by specially-assigned person for emergency use.
(3) Organize rescue training and learning and simulated accident emergency
training on a regular basis, so as to enhance the command level and rescue capabilities.
(4) Regularly conduct safety education for the factory staff.
(5) Establish and improve various systems
Establish day and night duty roster, and specify plan director and selected
contacts.
Establish censorship, inspect the implementation status of emergency rescue
work and appliance safeguard status by combining the safety production check by the
month, and organize emergency plan exercise.
Establish regular meeting system, hold meeting for the leading group member
and the head of rescue members in the first week of the first month of each quarter, and
study emergency rescue work.
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8. Cleaner Production and Overall Control
8.1 Cleaner production
8.1.1 Cleaner production overview
Currently, sustainable development idea has enjoyed popular support, which is
constraining and regulating people’s behavior in all fields in social production and life.
The so-called sustainable development refers to that the economic development
should not damage the interests of the people but also not undermine the development
of the survival and development capacity for next-generation. While the Cleaner
Production refers to the introduction of advanced production technology, it can
improve the use rate of energy and natural resources to the greatest extent, save
energy and materials, and reduce the quantity of pollutant discharged in production
process through full process control or comprehensive utilization, thus achieving the
coordinated development of economy and environment. It is thus clear that although
cleaner production emphasizes the development and needs of contemporary people, it
also implies some factors benefiting the people of the next generation, so it is one
important means of achieving sustainable development of economy and environment.
The purpose of the enterprise to carry out cleaner production is to improve the
competitiveness and domestic and international marketing ability; ensure it comply
with the environmental regulations; meet green consumption and international
environmental protection; meet the prospect of rising community environmental
awareness. The benefit from cleaner production has the risk to reduce: risks to the
environment, humans and itself; improve economic performance: improve
environmental benefit; reduce the processing cost for the end of pollutants, and
improve the resource use efficiency.

8.1.2 Enterprise cleaner production level analysis
8.1.2.1 Raw material
The main fuel used in this project is urban solid waste, while the product is clean
secondary energy-electrical energy. As is well-known, with the social development,
the quantity of municipal solid waste is continuing to increase, so wastes problem has
become the focus of attention of people. Incinerating the municipal solid waste and
using the waste heat to generate electricity can not only address the land occupancy
problem of landfill and its caused pollution problem, but also produce clean
secondhand energy; therefore it is in line with the national industrial policy, and it is
strongly supported and promoted by the country. The designed solid waste treatment
capacity of this project is 700T/d, so the construction of this project can ease the tense
situation of the landfill in Sanya and the surrounding districts in a greater degree;
meanwhile it can also achieve the reuse, reduction and harmless of solid waste.
Therefore, whether from the perspective of the fuel and products, or from the
comprehensive utilization of resources, this project is in line with the requirements of
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cleaner production and belongs to environmentally friendly energy-saving project.
8.1.2.2 Processing equipment
This project uses grate furnace waste incinerator, which has the following
characteristics through comparing with the operating experience of the similar
enterprises in China:
Take a more comprehensive secondary pollution control measures in the
furnace, so as to dispose the toxic substance resulted from the incineration. Set up air
preheater to carry out primary and secondary heating to make the temperature about
230 °c, maintain the furnace temperature above 850 °c, the residence time greater than
2S, so as to make it easy to fully burn the generated dioxins. Full mixture in the
combustion chamber, the CO concentration in the furnace is controlled to be below
80mg/M3, and the oxygen content ≥ 6%.
Compare the grate furnace with circulating fluidized bed garbage incinerator,
pyrolytic incinerator, rotary incinerator and other types, and see its advantages in
Table 2.2.2.
Take effective furnace flue gas treatment measures
The refuse incinerators are equipped with semi-dry flue gas purification plant to
dispose the incineration flue gas. Through comparing the Xinmin Thermal Power
Plant with other similar enterprise, after the incineration flue gas treatment, the
emission concentration of main pollutants, such as SO2, HCl, dust and dioxin are all
below each standard limit in Solid Waste Incineration Pollution Control Standard
(GB18485-2001).
Adopt special wind distribution and organization method to guarantee
efficient combustion and smooth slagging. Grate furnace does not need to preprocess
the waste, thus reducing energy consumption and operating costs, so as to allow
similar objects entering into the burning furnace to fully burn. Meanwhile, the grate
surface is connected by multiple independent tiles, and the fire grate segment is
overlapping with a row fixed and another row mobile; the grate can make alternating
movement by adjusting the drive mechanism, so as to fully mix and roll the garbage
and achieve the purpose of burning garbage through the gravity and the impetus of
grate until the waste is discharged into the refuse vessel.
The discharging platform and hall are fully enclosed, of which the doors and
windows are all designed to be gas-tight to prevent odor leaking, and channels are set
up to make it communicate with other regions within the factory. Seepage-proofing
measure should be taken on the floor of garbage discharging hall, so as to prevent the
leachate leaking into the floor of discharging hall and permeating into the cement,
thus preventing the discharging hall sending out odor. Air curtain should be set up
before the garbage door, so as to prevent the garbage diffusing odor when being
dumped.
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The discharged slag discharge is dry, and there is no slag pit and waste water;
the waste does not need to be stockpiled after being transporting into the factory,
which can greatly reduce the amount of leachate, a small amount of leachate
generated can be burned after spraying and pulverization.
8.1.2.3 Project water saving analysis
In order to reasonably use the water resources and protect the water environment,
this project aims to adopt various water-saving measures to reduce the added amount
of fresh water and amount of effluent discharge. See the specific measures as follows:
Adopt secondary circulating water supply to avoid direct emission of cooling
water and effectively save the water resources.
The production waste and domestic sewage will be reused but not discharged.
The measures above can further conserve the water and reduce the quantity of
wastewater effluent.

8.2 Overall control
8.2.1 Overall control suggested indicator
Total amount control of pollutant is the key environmental management policy of
China's environmental protection work. It has been proved that it is an effective
management tool to improve environmental quality in China at this stage. During
"The 12th Five-Year Plan" period, China will further strengthen the emission control
policy and the implement national overall control regulations. According to the Notice
of State Council on Printing and Distributing the State Environmental Protection "The
12th Five-Year Plan" (State [2011]42), the State has identified 4 overall control
indicators, namely SO2

NOx COD and NH3-N.

According to the toxic properties, emission load and management controllability,
based on the practical situation, the major pollutants brought into the overall control
indicator are SO2

NOx

CODC and etc. What is more, this environmental evaluation

report also proposed the overall control suggested values aiming at Dioxin, HCl and
other characteristic pollutants, and see the specific values in table 8.2-1and 8.2-2.
Because this project’s waste leachate is discharged into landfill to dispose, so its total
quantity should be included in the total emissions of landfill; therefore, the suggested
value of the sewage emissions overall control indicator of this project is 0.
Table 8.2-1 Overall control suggested indicators (air)
Serial

Pollution

No.

source

1

SO2

Output t/a

64.88

Disposal

Discharge

Suggested

amount t/a

amount t/a

quantity

45.44

19.44
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indicator
19.44

total
control

Dioxins

265.04
4.35×10-6

132.48
4.3065×10-6

132.56
4.35×10-8

132.56
4.35×10-8

HCl

90.72

81.68

9.04

9.04

2

NOx

3
4

8.2.2 Total quantity control indicator balance plan
Sanya is located in the southern of Hainan Province, and it is an important tourist
city. According to "The 12th Five-Year Plan" major pollutants emission control
indicator in each city and county, the total quantity ratio of pollution emissions in the
"The 12th Five-Year Plan" regions is shown in table 8.2-3, and the total sewage
volume indicators have been listed in the landfill indicator, and this evaluation will
not recommend to add indicator any more. As can be seen from the table, air pollutant
emission just accounts for a small ratio of the "The 12th Five-Year Plan" total quantity,
so it has little effect on the total quantity. Project pollutant emission total quantity
control indicator is the calculated emission indicator according to the pollution
discharge status and standardized discharge requirements, so it should be executed
after being examined and verified by the Environmental Protection Administrative
Department.
Table 8.2-3 Project pollutant emission total amount control indicators

Item

Waste gas

Emission
load

9

Pollution
factors

Total quantity
control
suggested
indicator

“The 12th
Five-Year
Plan” total
quantity in
Sanya

Accounting
for the ratio of
“the
12th
Five-Year
Plan”
total
quantity

SO2

19.44t/a

300 t/a

6.48%

NOx

132.56t/a

5200 t/a

2.55%

3

1.09×10 m /a
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9. Pollution Prevention and Control Measures
Analysis
9.1 Atmospheric pollutant prevention and Control Measures
9.1.1 Incineration Gas
(1) Incineration gas pollutant prevention and control measures
1) Smoke control measures
The project is equipped with fluidized bed reactor + bag type dust collector to
dispose the generated incineration gas.
At present, bag type dust collector is universally used in the domestic power
plant. It has high dust cleaning efficiency, it is easy to maintain, and its purification
efficiency can not be affected by the particulate matter specific resistance and original
concentration, meanwhile it also has good treatment effect on organic pollutants and
heavy metals, and the dust removal efficiency is greater than 99%, so bag type dust
collector is used in this project. The operating effect of such flue gas cleaning device
used in the same type incineration power plant shows that the emission concentration
of flue gas is below the standard limit in Solid Waste Incineration Pollution Control
Standard (GB18485-2001).
2) Acid gas control measures
This project adopts semi-dry purification technology, and the fundamental of the
combination mode (“adopting fluidized bed reaction still + bag type dust collector”) is
that the flue gas from waste heat boiler firstly enters into the circulating fluidized
reactor, and then the lime power will be conveyed from the preparation system to the
dedicated pipeline through compressed air, and then conveyed to the composite nozzle.
At the same time, a separate water pump is set up to transport a certain amount of
dilution water to the front pipe of composite nozzle. The compressed air will
separately blow the lime powder and water from the bottom of reaction tower along
with the smoke through the composite nozzle; so as to make it fully contact with the
smoke and then chemical reaction will occur to absorb SO2 and HCl. This project will
not analyze HF acid gas or conduct prediction and evaluation, because it can be seen
from the periodic table of the elements that F is more active than Cl, so HF is more
active than HCl, when HCl removal efficiency has reached above 95%, HF removal
efficiency should be larger, and the data also showed that even if dry method
purification technology is used, the HF removal efficiency can also reach more than
98%.
3) NOX control measures
Restrain the generation of oxynitride through controlling the combustion
temperature and oxygen supply in the process of waste incineration. Although the
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effluent standard requirements can be met, considering the environmental
requirements of this project as well as oxynitride increase due to the rise in
temperature, this project also set up the denitrification system, namely, using SNCR
system to generate N2 and discharge it with the smoke with urea as the reducing
agent.
4) Dioxin control measures
Set air preheat to the heat first and secondary air up to 169 ℃ ~ 179 ℃ or
so;
The temperature of the garbage incinerator in this project is controlled within
850℃～950℃ (PCDD/PCDF can be fully decomposed when the temperature is
above 800 ℃); and the oxygen output at the furnace exit is controlled within 6~8%;
and the time that flue gas stay in the furnace is not less than 2 seconds. Reasonably
control the air quantity, temperature and injected location of combustion air, namely,
adopting “3T” control method.
Select suitable furnace and fire grate structure to make the garbage fully burn
in the furnace. And the important indicator to measure whether the garbage is fully
burning is CO concentration in the smoke. The lower the CO concentration is, the
more fully burning; and the ideal indicator of CO concentration in the smoke is below
60 mg/Nm3;
Through rating air distribution, improve the flow structure in the furnace to
reduce the dioxins generated from burning garbage, meet the “3T” (Time, Turbulence
and Temperature) principle, so as to be conductive to restrain the generation of
PCDD/PCDF and complete decomposition of generated PCDD/PCDF.
The measures mentioned above can make the organic chloride which is easy to
generate PCDD/PCDF completely burned, make the generated PCDD/PCDF
completely decomposed.
Equipped with semi-dry flue gas purification device to remove the dioxins
from incineration smoke.
Reduce the time that the smoke is in the temperature field of 300~500℃ in
the discharge process, and dispose and control the temperature of smoke in the waste
heat boiler not exceeding 250 ℃ or so.
Control the flue gas temperature at dirt catcher entrance below 200 °c and set
the injection device of activated carbon on the flue entering into the bag type dust
collector, so as to further adsorb dioxins.
Carry out waste separation, so as to reduce the substances containing dioxins
(such as PCBs), high chlorine and other hazardous wastes into the incinerators.
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Because dioxin is a kind of subtle toxic substance, even if the wastes are
completely burned in the incinerator, there is still a trace amount of dioxin. Dioxin is
one substance with high boiling point, and its gasification pressure is low. The dioxins
in the smoke (temperature is 150 ℃ ~180 ℃) near the bag-type dust collector is
small particles. When the smoke passes through the bag-type dust collector, the
dioxins will be filtered and gradually accumulated on the powder layer; meanwhile
the smoke purification device will spray activated carbon at the front of bag-type dust
collector to play the role of adsorption; and the activated carbon after absorption will
be filtered by the bag-type dust collector, then most of the dioxins contained in the
burning flue gas will be removed.
Table 9.1-1 is the test result of dioxin in an actually running refuse incinerator
abroad, this device is equipped with a integral type smoke disposal system to control
the smoke temperature at 200 ℃. Table 9.1-1 shows that the total quantity of
PCDDS/PCDFS at the equipment entrance is 0.92~1.55 TEQng/Nm3, and the value at
the exit is 0.03~0.04TEQng/Nm3, which suggests that the bag-type dust collector has
the better dioxin removal efficiency.
Decrease the smoke temperature at the exit of boiler down to about 2000c, so as
to avoid the smoke forming dioxins again, control the smoke temperature at the
entrance of dust collector bag below 150 ℃ to make it easier to remove dioxin.
Dioxin is solid at room temperature; therefore, the lower temperature of smoke, the
easier to change it from gasification status into small particles, and the easier to
remove it from the bag type dust collector. Table 9.1-2 is the dioxin test result
comparison with the smoke temperature in the bag-type dust remover in the foreign
actually operating refuse incineration at 200 ° c and down to 150 ° c. The result shows
that after the smoke temperature decreasing from 200 ° c to 150 ° c, the measured
dioxin concentration at the bag exit will further reduce.
Table 9.1-1 Removal test effect of bag-type dust collector on dioxin
Testing point

PCDDS
ng/Nm3

PCDFS
ng/Nm3

4
5
6
7
8
Total
4
5
6

Smoke
Entrance
0.8
3.8
6.8
12.3
15.7
39.4
18.5
14.7
15.3

Exit
0.1
0.1
0.3
0.3
0.1
0.9
0.7
0.4
ND

Fly
ash
0.8
2.4
3.4
0.6
0.6
7.8
ND
0.1
ND

2
Smoke
Entrance
0.2
1.5
8.9
13.2
3.8
27.6
20.8
9.0
35.1
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Exit
0.2
0.4
0.4
0.2
0.2
1.4
0.8
0.1
ND

Fly
ash
0.7
3.9
7.4
2.8
0.7
15.5
1.4
0.3
1.6

3
Smoke
Entrance
1.6
5.9
11.7
5.3
3.1
27.6
8.3
6.1
4.3

Exit
0.2
0.5
1.1
0.1
0.2
2.1
2.5
0.1
0.0

Fly
ash
0.3
2.5
3.1
0.8
0.2
6.9
3.6
0.1
1.9

7
8
合计
Total
equivalent

Total
weight
TEQng/Nm3

7.1
7.2
62.8

ND
ND
1.1

ND
0.1
0.2

8.4
3.3
76.6

ND
ND
0.9

0.8
0.2
4.3

0.8
0.1
19.6

0.1
ND
3.3

0.3
0.1
6.0

1.22

0.03

—

1.55

0.04

—

0.92

0.03

—

Table 9.1-2 Removal test effect of bag-type dust collector on dioxin under
different temperature
Smoke
temperature℃
Testing point
TEQng/Nm3

1
200

Entrance
14.5

2
200

Exit
0.23

Entrance
29.4

3
150

Exit
0.29

Entrance
3.00

4
150

Exit
0.01

Entrance
2.30

Exit
0.01

On the basis of taking the measures above, the emissions concentration of
dioxins can be controlled at a lower level. It can be seen from the analogy survey
result of similar garbage incineration power plant inside and outside the province
(Qionghai municipal solid waste incineration plant) that emissions concentration of
dioxin in the incineration flue gas is less than the standard limit in Municipal Solid
Waste Incineration Pollution Control Standard (GB18485-2001).
Through comparing the dioxin control standard in China with the standard
0.1~0.2TEQng/Nm3 of the developed countries, the gap is considerable. With the
economic development and environmental requirements improvement of China, it has
become stricter to control dioxins. The construction unit of this project has attached
great importance to dioxin control and planned to adopt European Union Standard in
2000 to control the smoke emissions, thus greatly reducing the emissions of dioxins.
5) CO control
CO is generated because of the incomplete combustion of fuel; its output is
related to the way that the primary air amount, secondary combustion air share and
secondary combustion air is injected into the furnace and the operating temperature of
furnace body and etc. At present, combustion control is the main way to control CO
removal, and there is no need to add other CO removal equipments.
The main measures to control CO emission are: strengthening furnace
combustion to keep the oxygen concentration in the furnace in a certain amount and
produce reductive atmosphere, and adopting secondary air combustion and second
wind hedge to thoroughly mix the furnace combustion air and improve the
combustion condition, and reducing the temperature in furnace to reduce the
emissions temperature of CO.
Meanwhile, the experimental result shows that the amount of dioxin is
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proportional to the amount of CO; the higher CO value, the more dioxins; therefore,
the ideal indicator of flue gas is 60mg/Nm3.
6) Heavy metal control
The aerosols containing heavy metals is the gaseous pollutant generated during
incineration. According to the investigation to the garbage incinerator in Shaoxing
Xinmin thermal power plant and Yiwu waste incinerator plant, it is practicable to use
efficient bag-type dust remover to remove heavy metal to make the emission reach the
standard. In addition, adding activated carbon to adsorb the heavy metals in the
semi-dry reactor, thus further reducing the emissions of heavy metal.
(2) Air emission control standard reachability analysis
The smoke from the refuse incinerator of this project is disposed by semi-dry
flue gas purification plant. The tested desulfuration efficiency of this device in the
environmental completion acceptance monitoring of Shaoxing Xinmin thermal
power plant can respectively reach 82.2% and 89%, and the tested desulfuration
efficiency the dust collection efficiency can respectively reach 99.8% and 99.9%; The
tested desulfuration efficiency in the environmental completion acceptance
monitoring of Qionghai solid waste incineration plant is 26.3%~38.8%, and the dust
collection efficiency can reach 99.6%; meanwhile, according to the Solid Waste
Incineration Technology (Edited by Zhang Yi and Zhao Youcai), the SO2 purification
efficiency is 70~90% when semidry method + bag type dust collector purification
technology is applied. Through comprehensive consideration, it can be confirmed that
the desulfurization rate of the incineration smoke gas treatment facilities used in this
project is 70%, and the dust removal efficiency is 99.6%.
The environmental completion acceptance monitoring results of Qionghai waste
solid incineration plant indicates that HCl removal efficiency can reach 95.5%~95.6%.
The removal efficiency distribution of Shaoxing Xinmin thermal power plant and
Taicang Xiexin waste solid incineration plant can reach 86.2% and 90%. According to
the Solid Waste Incineration Technology (Edited by Zhang Yi and Zhao Youcai), the
HCl purification efficiency >95% when semidry method + bag type dust collector
purification technology is applied. This evaluation has confirmed that the removal rate
of HCl and other acid gas is 90%.
There is no control over the nitrogen oxides in the 11th of Five Year Plan, so most
waste incineration plants are not installed with SNCR denitration system. The
denitration rate of denitration system can reach up to 60% according to SNCR theory.
On the basis of the Solid Waste Incineration Technology (Edited by Zhang Yi and
Zhao Youcai), the NOX purification efficiency is 40%~60% when adopting SNCR
method. Through comprehensive consideration, the NOX removal efficiency is
confirmed to be 50% in this evaluation.
The environmental protection completion acceptance information of Qionghai
solid waste incineration plant and other domestic solid waste incineration plants is
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surveyed through analogy in this evaluation. Sanya and Qionghai are tropical tourist
cities, so the garbage composition is similar and they also have good comparability.
The incineration furnace types used in the referred projects are the same. Apart from
no SNCR denitration system, the semi-dry flue gas desulfurization system + bag type
dust collector is adopted in all the smoke purification systems to dispose the
incineration flue gas, and the treatment facilities are the same with those used in this
project, so it can provide a reference for the treatment efficiency of pollution
treatment facilities in this project. Based on the analysis above, the main pollutants
and emission source strength of the waste incinerators flue gas are shown in table
2.3-2, and all the incinerator pollutant emissions concentrations can reach the
standard.

9.1.2 Other atmospheric pollutant
(1) Control the odor in garbage storeroom
The stink source strength of the waste incineration power plant is mainly from
the garbage and garbage carrier vehicle in the incineration warehouse and waste
transport vehicle. The project waste storeroom and waste conveying system are sealed,
and the combustion-supporting air is introduced from the upper part of waste
storeroom through the first and secondary air fan, so as to make the whole garbage
storehouse and refuse conveying system reach micro negative pressure to avoid the
odor escaping. Automatic door is installed in the waste storehouse; the door will
automatically open when dumping the garbage from the garbage truck and close when
completing dumping, and the door has the air curtain, so most of the odor can be
blocked in the waste storeroom, thus avoiding its escaping. The construction unit
should check the sealing facilities on a regular basis, and replace the broken sealing
element immediately, so as to prevent the odor escaping. The construction unit is also
suggested to design a wellhead transition facility at the entrance of waste storehouse
with the structure similar to the waste storehouse, and set up two fan motor-driven
roller shutter and scene monitoring device, so as to thoroughly control the odor and
facilitate the garbage trucks to dump rubbish and reverse.
(2) Others
1) Dust will be raised during the transportation process of junk vehicles, so the
road should be often sprayed water to keep the road clean.
2) The solidified fly ash should be transported outside in a timely manner, and
the sealed tanker should be used for external transportation, so as to avoid secondary
dust pollution of fly ash.
3) Enhance the protective measures for operating personal, and minimize their
direct contact with the productive dust. Meanwhile, strengthen the ventilation and
dust discharge measures at the sites in dusty environment.
4) Use the advanced DCS center control system and Ethernet in the project
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design, so as to make the overall production run under coherent command.
5) Seal the structures in waste leachate disposal.
6) Enhance afforesting work in the factory, especially planting trees around the
waste warehouse, ash storehouse and etc. The planted evergreen trees can not only
form three-dimensional afforesting with the afforesting height of 3~5m, but also play
the role of dust suppression and noise reduction.

9.1.3 Relevant suggestions
(1) Before feeding the garbage into the incinerator, separately collect and
presort the materials with high content of chlorine and heavy metal in municipal solid
waste.
(2) Control the temperatures at the exit of flue gas cleaning devices below
160℃, thus improving the removal efficiency to heavy metals and dioxins.

9.2 Waste water prevention and control measures
9.2.1 Landfill leachate
(1)Process theory
See the landfill leachate process flow diagram in Figure 2.6-2. Its governance
measures are shown as follows:
1) Process theory of external membrane biochemical reactor
As shown in Figure 9.2-1, an external membrane biological reactor is composed
of two units, namely, denitrification, nitrification and external ultrafiltration (UF).
Biological denitrification mechanism

The role of biochemical reactor is to degrade the biodegradable pollutants in raw
water, and it can be general aerobic reactor technology or anti-nitrification and
nitrification process. With regard to the landfill leachate, the policy on the emission
requirements of this indicator is quite strict due to the high concentration of ammonia
nitrogen concentration and COD concentration; therefore, the biochemical reactor is
required to have good functions of organic pollutants degradation and biological
denitrification. The biological denitrification theory is shown as follows:
Nitrification refers to the process of nitrifying bacteria, nitrite bacteria or other
micro-organisms converting the ammonia nitrogen to nitrate nitrogen. The
nitrification process includes two continuous and independent steps. The first step is
that the nitrite bacteria (Nitrosomonas) convert the ammonia nitrogen into nitrite. The
second step is that the nitrifying bacteria (Nitrobacter) convert the nitrite to nitrate.
The two steps both need aerobic condition. Nitrite bacteria include nitrosomonas and
nitrite coccus. Nitrifying bacteria include nitrate bacillus, spirobacteria and coccus.
The two types of bacteria both use inorganic carbon as the carbon source and obtain
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energy from the oxidation of NH3, NH4+ or NO2-. The generated NO3- will be
reverted to N2 or nitrogen oxides by denitrifying bacteria under anoxic condition.
Denitrification refers to dissimilartive nitrate reduction (microorganism reverts
the nitrate nitrogen (NO3- and NO2-) into gaseous nitrogen (NO and NO2) or further
reverting it to N2) and assimilative nitrate reduction (microorganisms use nitrate
nitrogen as the nitrogen source to convert nitrate to ammonia nitrogen and synthesize
proteins and other biological macromolecules).

Figure 9.2-1 Process schematic diagram of external membrane biochemical
reactor
Denitrification theory of external membrane biochemical reactor

According to the quantity of water intake and water quality condition, the
external membrane biochemical reactor should be placed in appropriate reaction
condition, so as to achieve efficient denitrification and nitrification as well as organic
pollutants degradation. In order to take full advantage of the carbon source for
denitrification in water, the external membrane biochemical reactor uses the form of
denitrification preposed and nitrification postpositional, meanwhile reducing the
oxygen required for degrading organic pollutants in the nitrifying pool.
The nitrifying pool of external membrane biochemical reactor should be
equipped with special jet flow blast aeration equipment according to the requirements,
so as to cultivate highly active aerobe, make the biodegradable organic pollutants in
the sewage in the nitrifying pool fully degraded, and oxidize the ammonia nitrogen
and organic nitrogen into nitrate. Because the ultrafiltration membrane can completely
separate bacteria body (active sludge) from the purified water, the microbial flora
generated through continuous acclimation in the biochemical system will reproduce.
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The organics more difficult to degrade than those in common in wastewater can also
be degraded and high quality effluent quality can also be obtained. Ultrafiltration
water can also flow back, namely, the clear liquid will be discharged after the water is
ultrafiltrated and concentrated, while the concentrated liquid will flow back into the
denitrification pool to revert to nitrogen and discharge in the oxygen-deficient
environment, thus achieving denitrification. Undersurface stirring apparatus is
equipped in the denitrification pool.
External tubular filter is used in the external membrane biochemical reactor to
replace the traditional secondary sedimentation tank; therefore, the mud and water
separation can be fully realized and the sludge concentration in the biochemical
system could reach15-30g/L. Because the concentration of the sludge in biochemical
reactor is more than 3-6 times of that of the traditional active sludge, and the salinity
content in the leachate is quite high, so if general aeration method is adopted, the
oxygen transfer efficiency, air proliferation and gas-liquid mixing effect will be
greatly restricted, and the oxygen supply requirement cannot be met under the
conditions of high sludge concentration and pollutant load; therefore, specially
designed blast jet flow aeration structure should be used in the nitrification pool of
external membrane biochemical reactor.
Two-stage organisms denitrification

For the strict of total nitrogen emissions standard of this project, two-stage
denitrification and nitration processes are introduced based on the original one-stage
denitrification process. When one-stage denitrification and two-stage nitration are
incomplete, the residual ammonia nitrogen, nitrate nitrogen and nitrite nitrogen will
be further denitrified in two-stage denitrification and nitrification reactor, so as to
guarantee the completeness and stability of biochemical denitrification.
Advantages of external membrane biochemical reactor

A. The effluent quality is of high quality and stable, and there is no bacterium or
suspended solid in the effluent
Due to the efficient membranes separation, its separation effect is far better than
the conventional sedimentation pool, the disposed water is extremely clear, the
suspended solids and turbidity is close to zero, and the bacteria and virus are
significantly removed. Meanwhile, membrane separation can also make the
microorganism fully blocked in the biological reactor and the system with a high
microbial concentration. Such reactor can not only improve the overall removal
efficiency to pollutants and guarantee good effluent quality, but also make it well
adapt to various changes of water load (water quality and water yield) and resist the
impact load, so as to obtain high quality water stably.
B. Sludge loading (F/M) is low, and surplus sludge is little.
This process can operate under high volume load and low sludge load, and the
surplus sludge output is low, thus reducing the sludge disposal cost.
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C. Efficient integration of reactor covers a small area, and it is free from the
setting sites.
High concentrations of microbial biomass can be maintained within the biological
reactor, the volume load of processing device is high and its covering area is
significantly saved; the process flow is simple and compact, and its covering area is
small free from the setting place. So the type can be grounded and semi-underground.
D. Key pollutants, COD

BOD are effectively degraded, no secondary pollution

Because the organisms are totally blocked within the bioreactor, so it is
beneficial to the interception growth of the microorganisms that reproduce slowly. At
the same time, it can also increase the hydraulic retention time of refractory organics
in the system, and it is conducive to increase the degradation efficiency for refractory
organics.
E. Convenient operation management, and easy to realize automatic control
The process can realize the complete separation of hydraulic retention time (HRT)
and sludge retention time (SRT), and the operational control is more flexible and
stable. It is the new technology to realize equipment in sewage treatment, and it can
achieve microcomputer automatic control, so as to make the operation more
convenient.
F. The external tubular ultrafiltration membrane can avoid the pollution and
congestion to the built-in membrane biochemical reaction.
2) NF process theory
Nanofiltration (NF) is curly organic composite membrane and belongs to dense
membrane. Its biggest advantages are high filtering level, almost no interception to
salt ions and good effluent quality.
As the new membrane separation technology, the technical principle of NF
separation is similar to mechanical screening. But NF membrane body has electric
charges, so its separation mechanism can be said to approximate to mechanical
screening, including solution-diffusion effect. This is the important reason for the
good interception effect on macromolecule and bivalence salt at low pressure.
Compared with ultrafiltration or reverse osmosis (RO), NF has bad interception
effects on monovalent ions and the organic matter with the molecular weight of less
than 200, but it has good interception effect on divalent or polyvalent ions and the
organics with molecular weight of more than 500, and it almost has no interception
effect on monovalence salt ion and the organics with the molecular weights of less
than 500. The separation aperture of nanofiltration membrane is generally 1nm to
10nm or so, and the general nanofiltration (NF) operation pressure is about 3-10bar.
The nanofiltration liquid collection rate can reach 90%.
The process of adopting NF to conduct deep treatment has the following
advantages:
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NF cannot block the monovalence salt ion, so NP can block the
nondegradable macromolecules organics in the concentrated liquid and discharge the
salt with the water; the concentration of monovalence salt in the concentrated liquid is
almost the same with that in the leachate, therefore, if the NP concentrated liquid is
filled back into the landfill or the regulating reservoir after preprocessing, no salt
enrichment will be formed in the landfill or leachate processing system;
Save the running cost, the actual operation pressure of NP is 3-10bar or so,
the required membrane permeation driving force of NF is smaller, namely, lower
energy consumption. Hence, the operation cost of NP is lower;
High rate of water flow: the clear liquid output rate of level I NP can reach
above 85%, level II NP rate can reach 50% above, and the total rate can reach 90%
above; therefore, if the concentrated liquid volume reduces, the ton water unit
processing cost will reduce;
As a advanced treatment process, NP can not only protect the system water to
reach the emissions standards, but also ensure to lengthen the longevity and stability
of the landfill leachate treatment system.
3) Reverse osmosis theory
The reverse osmosis adopted in this project is volume-type reverse osmosis, and
it belongs to dense membrane and volume-type organic composite membrane, and its
biggest advantages are high filtering level and good water quality.
The reverse osmosis separated ion level can reach the icon level. Up to now, the
reverse osmosis mechanism is still not clear, and it is generally believed that its
mechanism is selective adsorption-capillary flow mechanism: as the hydrophily of
membrane surface, it will absorb the water molecular in priority but excluding the
molecular salts, so two layers of water molecules will be formed in the surface of
membrane; when pressing it, the water molecules can flow through the reverse
osmosis membrane. It is important to control the aperture of epidermal layer, because
it can affect the desalination and water permeability; in general, the aperture more
than1 time of water thickness is called the critical aperture of membrane, thus
reaching the desired effect of desalination and water permeability. Therefore, the
interception rate of reverse osmosis membranes on the organic pollutants, salts,
divalent salt can reach 99% or more.
The reconstruction scheme designed the reverse osmosis system as safeguard
measure to keep the total nitrogen reaching the standard, and the reverse osmosis
system can only be used under the circumstances of incomplete denitrification of
external membrane biochemical reactor.
Volume-type Reverse osmosis membrane is used in the reverse osmosis system;
currently, the volume-type reverse osmosis membrane international commonly used
standard reverse osmosis membrance component, it has strong product substitution,
and its average working pressure is 30-50bar, the maximum working pressure of
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medium-pressure reverse osmosis is 55Bar. Because the water is NP clear liquor fluid,
the collection rate of reverse osmosis membrance can reach 80%.
The following auxiliary facilities are equipped in the reverse osmosis system:
CIP online cleaning facility
CIP online cleaning facility is used for the washing, clear water washing and
chemical washing of reverse osmosis system;
Acid liquor addition facility
In order to prevent generating inorganic scaling in the process of reverse osmosis,
acid liquor addition facility should be installed to control the pH value reverse
osmosis system water;
Antisludging agent addtion facilities
Antisludging agent addtion facilities is also used to prevent the generation of
inorganic scale formation in the process of reverse osmosis.
Because this project uses membrane biochemical reactor to preprocess the
leachate and NP advanced wastewater treatment, so the effluent does not contain
suspended matter and biodegradable organics, thus avoiding the generation of organic
and inorganic dirt of reverse osmosis membrance, so as to reduce the cleaning
frequency of reverse osmosis membrance, make the reverse osmosis membrance
operate under low pressure, and extend the service life of reverse osmosis membrance.
The reverse osmosis clear liquid can meet the reuse requirements of reclaimed water,
so it can be used as the make-up water for cooling towers or landfill life
miscellaneous water. Because the water processed by the reverse osmosis membrance
NP clear liquid, so the organic content in the water is low, this mainly gathers the salt
used for not affecting the appearance and organic content of slag.
(2) Removal effect of process section
Table 9.2-1 Removal efficiency rate effect of each process section
Serial
No.

Process
unit

1

Raw
water
MBR

5

Water
yield
(m3/d)

COD
(mg/L)

BOD5
(mg/L)

NH4-N
(mg/L)

TN
(mg/L)

SS
(mg/L)

PH

390

≤25000

≤12500

≤2000

≤2500

≤2000

6.5-9

390

≤800

≤20

≤10

≤40

≤10

6-9

342

≤90

≤20

≤10

≤40

≤10

6-9

≤100

≤30

≤15

≤40

≤30

6-9

≤40

≤5

≤8

≤20

≤10

6-9

Effluent
6

NF
effluent

7

Discharge
standard

8

45
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Reverse
osmosis
effluent
6

NF
effluent

342

≤90

≤20

≤10

≤40

≤10

6-9

7

Reverse
osmosis
effluent

45

≤40

≤5

≤8

≤20

≤10

6-9

(3) Pollutant removal demonstration
1) High concentration COD degradation
The combination of biochemistry and ultrafiltration membrane is used in external
membrane biochemical reaction process, and the ultrafiltration membrane replaces the
traditional secondary sedimentation, so as to achieve the completed separation of HRT
and SRT of hydraulic power, namely, the completed separation of purified water
microorganism thallus in the activated sludge, make the microbial bacteria completely
blocked in the biological reactor, and make the system maintain high microbial
concentration and longer sludge mud age; and the aerobe produced from it has
extremely high degradation efficiency on the high load organic pollutants in the
landfill leachate, the microbial bacteria group can fully blocked in the biological
reactor to benefit for the interception growth of the microorganism that reproduces
slowly; and the microbial bacteria group with strong degradation capacity can be also
produced for the organics difficult to degrade; the he organics difficult to degrade in
the landfill leachate can also be effectively degraded, so as to ensure better and stable
water quality.
The actual project COD removal efficiency of external membrane biochemical
reactor is shown in 9.2-2, 9.2-3.
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(The data is taken from the Wuxi TaoHuaShan waste landfill leachate treatment
project; the technology adopted: external MBR+ anaerobism)
Figure 9.2-2 External MBR water ingress and discharge curve

(The data is taken from the Shanghai HongQiao solid waste incineration plant; the
technology adopted: external MBR5)
Figure 9.2-3 External membrane biochemical reactor direct processing the
COD water ingress and effluent of incineration plant leachate
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As a means of advanced treatment, NF can guarantee the system COD effluent to
meet the emission standards. See its processing effect in Figure 9.2-4.
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Diagram 4

(The data is taken from the Changzhou municipal solid waste landfill leachate
treatment project; technology adopted: external MBR+ Nanofiltration (NF))
Figure 9.2-4 Nanofiltration COD water intake and discharge curve
2) Degradation of high concentration ammonia nitrogen
The biological denitrification method (denitrification and nitrification) is adopted
in the external membrane biochemical reaction process to effectively remove and
degrade the ammonia-nitrogen, and it is the most effective denitrification method
unanimously recognized in the industry to use nitrification and denitrification
biological nitrogen removal process. Anti-nitrification and nitrification technology
principle is that the nitrifier (nitrosation microorganism and nitrifier) in the nitration
pond transforms ammonia nitrogen into nitrate nitrogen (nitrate), and the denitrifying
bacteria (the facultative heterotrophic bacterium in the activated sludge, such as,
alcaligenes, pseudomonas and etc) will restore the ammonia nitrogen to nitrogen to
release under the anaerobic condition in denitrification pond. But it is not ideal for the
conventional denitrification and nitrification process to dispose high concentration
ammonia nitrogen waste water; however, such problem has been effectively solved
with the combination of membrane and nitrification, denitrification processes:
The nitrifier to denitrify the nitrogen in the nitrification system is autotrophic
microorganism, and its microbial propagation speed is slower, namely, longer
generation cycle; in actual design and engineering application, the nitrification mud
age must be long, the traditional anti-nitrification and nitrification technology should
subject to the size of reactor, sludge loss and other factors; the nitration is not
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complete in processing the high concentration ammonia nitrogen in the wastewater,
and the membrane biochemical reactor technology can make the microbial sludge age
reach and far exceed the required time for nitrifier to grow due to its full interception
to microorganism, and the microorganism can reproduce and aggregate to the required
concentration for full nitrification, thus making the full nitrification of
ammonia-nitrogen.
Because the nitrification and denitrification microorganisms are relatively
sensitive to the temperature, so the external membrane biochemical reaction process is
highly integrated, and tank body is sealed, and sludge concentrations maintains at a
high level. Because the mechanical-thermal energy conversion and the heat generated
from high load biological reaction can make the reactor maintain at the temperatures
above 35 degrees (cooling is required in the summer), and the rapid proliferation of
nitrification and denitrification microorganisms. Theoretical calculation and
engineering experiments show that, even in Beijing and Harbin, the temperature of
external membrane biochemical reactor cam maintain above 35 degrees.
The project example demonstrates that the ammonia nitrogen removal efficiency
of external membrane biochemical reaction process can reach more than 99%.
The actual ammonia nitrogen removal effect of external membrane biochemical
reactor is shown in Figure 9.2-5.
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(The data is taken from the Changzhou municipal solid waste landfill leachate
treatment project; technology adopted: external MBR+ Nanofiltration (NF))
Figure 9.2-5 Ammonia nitrogen and water intake curve of external membrane
biochemical reactor
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(4) Transformation requirements in landfill leachate processing station
The scale of existing Sanya landfill leachate processing station is 150m3/d, which
cannot meet the sewage processing needs; therefore, before constructing the solid
waste incineration plant, the sewage processing station should be transformed, and
the transformation projects include:
When put the incineration plant into production, no fresh waste can be
poured into the landfill, meanwhile the original landfill should be sealed by the
membranes. Thus the output of landfill leachate will be greatly reduced, and the major
sources of landfill leachate after the project being put into production is the leachate
generated by the project. After the completion of this project, laying membrane to
close the plant is about to begin. According to the landfill leachate treatment plant
reconstruction programme, after the transformation of leachate treatment station, it is
necessary to dispose the sewage of kitchen waste processing center proposed to be
built at the south side of the project, and then all sewage emissions will be reduced to
be 282t/d.
The membrane processing technical load of existing landfill leachate
processing station is relatively heavier, overloading operation can reduce the
processing efficiency and shorten the service life of membrane. Therefore, it is
suggested to comprehensively transform and replace the facilities and equipments of
existing landfill leachate processing station, so as to ensure the processing effect of
landfill leachate.
The expanded leachate treatment plant shall be designed to accommodate 7
days of emergency sewage, namely 1974m3. If the method of higher than normal
water levels is adopted in the sewage treatment design to achieve the emergency
pollution acceptance function, the pollutant carrying capacity is recommended to be
increased to 10 days capacity, namely, 2820 m3.
(5) Other suggestions and requirements
rain, clear and sewage shunting work in project design, construction, sewage
should consider rain, clearing, shunt, storm sewer, clear design and construction,
sewage pipes classification.
Set up corresponding accident emergency pond at the discharge mouth
rainwater, meanwhile, the corresponding appropriate facilities and equipments
should be equipped to ensure that emergency accident. When the accidental
wastewater flows into the rainwater sewer system, it will not be directly
discharged into the river.
ᬆ Take seepage-proofing measures in sewer seepage.
Build 1345m3 rainwater collection pools at the beginning of the construction.

9.2.2 Other waste waster
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Process flow
According to the water intake feature and discharge limit, see the determined
process flow in this reclaimed water in the following chart.
Raw
water

Regulating
reseroir

Level-1
catalytic
oxidation pond

Level-2
catalytic
oxidation pond

Settling
pond

池池

Recycling

Recycling pond

Filtering

Intermediate
pond

Flocculation
settling pond

Disinfecting

Figure 9.2-6 Process flow block diagram
The designed daily sewage treatment capacity of the project is 50m3/d. In
consideration of the inhomogeneity of sewage, a regulating reservoir is established to
regulate the water quality and quantity. The sewage is upgraded to level I catalytic
oxidation pond by the pump, and then degraded by aerobe. Then the sewage will flow
to level II catalytic oxidation pond from level I catalytic oxidation pond to be further
degraded; after sediment, the effluent after two levels of aerobic reaction will be
medicated to conduct flocculoreaction, then the clarified liquid will enter into filter
equipment through upgrade, then filtrate enters into the water pool, and reuse it after
the disinfection.
Brief introduction to the process units
A. Regulating reservoir
In order to ensure the relative stability of inflow water quality, a regulating
reservoir with the volume of 50m3 is designed in this project to play the role of
homogeneity.
The regulating reservoir in this scheme is in underground form, and the structure
is reinforced concrete; it is equipped with two pumps, one for use and one spare.
B. Reclaimed water workshop
The process flow from level I catalytic oxidation pond to flocculent precipitate
integrated devices, the layout is in water workshop, and the filtration and sterilization
equipments are also arranged at the water plant; the size of reclaimed water workshop
is 5x5x3m, and the structure is brick and concrete.
Flocculation sedimentation sludge concentrated in the thickener pond should be
sent to the incinerator to incinerate after being compressed plate-and-frame filter press.
The sludge thickener is a integrated device.
Air blower, duty room (including switchhouse) and etc should be set up in the
reclaimed water workshop.
C. Recycling pond
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The recycling pond can accept the standard reclaimed water, with the volume of
100 m3, and underground reinforced concrete structure is equipped in the exterior of
reclaimed water workshop. Recycling pump is equipped in the recycling pond, and
the recycled water after lifting can be used for workshop floor washing, greening and
so on.

9.2.3 The old and new analysis of landfill leachate treatment station
The original water discharge after the treatment of Sanya landfill leachate
treatment plant is 299 t/d; and the water discharge after transformation is 282t/d. After
municipal solid waste incineration, 17t/d landfill leachate will be reduced through the
membrane, and finally be cut 6205t/a. See Three Account about the wastewater after
leachate transformation in table 9.2-2.
Table 9.2-2 The old and new condition of landfill leachate treatment station
Name

Discharge status

Final discharge

Waste water t/d

299

282

Discharge
change
-17

109135

102930

-6205

10.9
1.64

10.3
1.54

-0.6
-0.1

Waste water t/a
CODCrt/a
NH3-N t/a

The landfill leachate from the landfill of this project (life garbage incineration
plant project) only accounts for 40.9% of the pollutants assimilative volume of the
transformed processing station, but this no waste is allowed to dispose in the landfill
after the completion of this project construction, so the landfill leachate will greatly
reduce, and the standard water after processing will be discharged into the sewage
processing station. The setting of such emissions mouth has been approved in Sanya
Landfill Project Environment Effect Report, The off-site pollution discharge pipeline
of this project is not changed, the water yield reduces, and the concentration of
pollutants in the water decrease, thus improving the environmental quality of surface
water in the vicinity.

9.3 Prevention and control measures for noise
The main noise sources of waste incineration power plant are boilers,
turbo-generator set and auxiliary equipment, such as pumps, fans, compressor and
other power machinery noise; meanwhile the noise produced from the flow and
exhaust steam in each pipeline media and the traffic noise generated from coal and
ashes transportation is also one of the major noise sources. Such strong noise sources
are generally larger, such as the integrated noise generated from exhaust steam
discharged to the air, steam turbine steam extraction, security exhaust, and the gas
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flow in the flue is generally 85~95dB (a), and some can reach up to 110~120dB (a) or
more. The enterprise should take measures to control the noise source, so as to ensure
the generated noise will not have a significant impact on the surrounding environment
and residents.
The noise prevention and control measures planned to be taken in this project is
as follows:
(1) Select and use low noise production equipment in this project design.
(2)According to the overall layout, consider fixing up the equipments with
large noise far away from the factory boundary and residential area, so as to reduce
the effect of noise on the surrounding environment and residents.
(3) Install sound insulation material in the wall lining of the boiler room and
electric generator room, and install noise deadener in the muffler steam vent pipe and
reducing valve. At the same time it is important to note that the noise countermeasure
is only applied to aerodynamic noise, but not crushers and other mechanical noise,
thus different noise reduction measures should be taken for the specific situations.
(4) Pump room and other noise equipments can be designed in underground or
semi-underground form, so as to be benefit for blocking the noise produced from the
running device.
(5) The connector of fan and flue is flexible joint and reinforced bar. Change
the vibration frequency of steel plates to achieve the noise reduction effect.
(6) Set noise deadeners in the primary and secondary air fans, air compressors
and other equipments, and the noise reduction can reach 25dB or more.
(7) Set micropore noise deadener at the boiler ignition steam discharge pipe,
and install muffler when washing the pipe.
(8) Take sound insulation and vibration attenuation facilities to the coal
crushers, meanwhile do the sound insulation measures well in the coal crush
workshop.
(9) In the centralized control room centralized by the operation and
management personnel, sound insulation measures should be taken at the doors and
windows (such as the installation of soundproof doors and windows), and room
sound-absorbing material should be used in the engine to reduce the impact of noise
on the workers.
(10) In order to mitigate the impact of transport vehicles on their concentrated
passing region, the manufacturer is proposed to strengthen the management and
maintenance on transport vehicles, keep the vehicles in good condition, and the motor
vehicle drivers should control the speed when passing through the noise-sensitive
regions, no whistling, and try to avoid night-time transport.
(11) Enhance the greening in the factory, and set certain widths of green belts
inside and outside the factory, which can play the role of beautifying the environment
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and noise reduction.

9.4 Solid waste processing measures
The main solid waste generated from this project is the residue after garage
incineration, the waste metal removed by de-ironing separator, the fly ash caught by
flue gas processing system, so the following control measures can be taken to dispose
the solid waste above:
(1) After incineration, the garbage in the pollutants can be completely
eliminated, and no organic substance is contained in the ash slag. The slag is designed
to be transported to Sanya landfill to dispose.
(2) The fly ash produced by the waste heat boiler and flue gas treatment
system is hazardous waste, and it cannot be mixed with lime-ash to dispose. This
project uses chemical stability method to dispose the fly ash, and after the proposal,
the fly ash can be sent to the Government designated landfill to dispose after
conforming to the relevant standards.
(3) The scrap metal removed by the de-ironing separator should be packed and
sent to the relevant material recycling sectors to sell, comprehensive utilization.
(4) The solid waste produced by the workers and the sludge in sewage treatment
plant should be conveyed to the incinerator to dispose.

9.5 Prevention and control measures for waste collection and
preprocessing
(1) The waste transport vehicles shall be sealed, and the measures to prevent
leachate dripping should be taken. Meanwhile, the local solid waste is required to be
transported by the special garbage carrier vehicle; during transportation, the
compartment is strictly prohibited to be opened, the transport vehicle with damaged
car or bad sealing property is prohibited to transport the wastes on the road, so as to
avoid the impact of solid waste transportation on the environment along the way.
(2) Prohibit the toxic hazardous waste entering into the collection system
The hazardous waste shall not enter into the solid waste incineration power plant
to dispose. Recommend the factory to closely cooperate with the local sanitation
department and other relevant departments, make the main output points of toxic and
hazardous solid waste clear, and strictly control and monitor the refuse collection in
the region. Encourage the garbage collection workers to report hazardous solid wastes
mixed with solid waste of entity and individual.
(3) Prevent construction waste into the collection system
Avoid mixing construction waste into incineration waste collection system. The
construction waste with low heating value has adversely effect on waste incineration,
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such as lowering the temperature, producing more CO, so as to contribute to the
generation of dioxin, reduce handling efficiency and power generation efficiency of
refuse incineration power plant, and so on.
(4) Promote separate waste collection
Develop specific measures to implement the separate collection of construction
waste and industrial waste, encourage and promote to collect the wastes according to
the different types, further make use of the available resources in the garbage, and
improve the efficiency of waste incineration.
(5) Encourage plastics recycling
Plastic is the major source of HCl, thus reducing the percentage of plastic is
critical to reduce the generation and emission of HCl, and it is suggested to carry out
old plastic recycling. Although it is a social work, the manufacturer may recommend
the relevant department to carefully study the feasibility of plastics recycling. If
technology reaches the standard and the policy is reasonable, a significant portion of
the plastic waste may be reduced.
(6) After the hanging draper-type electro-magnet iron remover removes the
iron, feed it into the double roll crusher.

9.6 Plant afforestation and health epidemic prevention
In order to improve the environment, purify the air, and reduce the environmental
impact of noise and dust, recommend the manufacturer to carry out afforestation
around the workshop, both sides of the road, small open spaces and etc. Plant the
varieties of trees that can detain dust in afforestation, meanwhile, set the appropriate
green belt. The greening rate is higher than 29.71%.
When transporting the garage and stacking the garbage into junk warehouse, it is
easy to produce flies, so the factory should make corresponding disinfection and
health work, and spray disinfection and pest control medicine in the roads and waste
warehouse on a regular basis, so as to prevent the mosquito breeding.

9.7 Precautionary measures for risk accidents
(1) Strengthen the maintenance and management on equipment, so as to make
it operate well; carry out operation strictly according to the instruction, so as to avoid
any accidental discharge.
(2) If filter breakage or other failures occur in bag type dust collector, thus
leading to the increased soot emissions, timely carry out maintenance to reduce the
impact of pollutants on the environment.
(3) Online monitor should be installed in the waste incinerators, carry out
synchronization monitoring to the concentration of emissions, such as SO2, HCl,
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smoke and etc. Once the concentration of discharged pollutant is found to exceed the
standard, appropriate remedial measures should be taken in a timely manner.
(4) Online monitoring system is recommended to be networked with lime
slurry spray system and boiler main control system; in the event of excessive
phenomenon, the actions will be automatically taken to promote the addition of
limestone.
(5) The waste-water storage tank is set up in the plant to temporarily store the
landfill leachate under the circumstances of boiler maintenance and other cases, and
seal and other measures should be taken. Seepage prevention measures should be
taken at the bottom of storage pool and walls.
(6) Set up dedicated environmental management authority, allocate dedicated
environmental management personnel, strengthen day-to-day management on
pollution treatment facilities, and avoid accident risks; meanwhile strengthen the
day-to-day training, under the circumstances of accident risk, take effective measures
in a timely manner to minimize the impact of the accident risk.

9.8 Pollution prevention and control measures during construction
9.8.1 Air pollution prevention and control measures
(1) Strengthen site management, complete civilized construction and
standardized construction, take configuring site dust protective screening, set walls
and hardening roads, wash the vehicles, use commercial concrete, and use water spray
to suppress dust if necessary;
(2) Water spray dust suppression is the effective means to suppress the road
dust during construction, spray water 4~5 times a day, so as to reduce the dust by
about 70%, thus effectively controlling the construction dust and reducing the scope
of TSP pollution as much as possible. Meanwhile, limiting the speed and keeping the
roads clean is also the important means to reduce the dust on construction site;
(3) In the earthwork excavation and formation stage, earth-moving vehicles
must be empty before leaving the plant, decrease the sprinkling soil to form dust
pollution to the greatest extent; when transporting, loading and unloading the
construction materials, the construction unit should use enclosed vehicle to transport;
(4) Reduce air storage and ensure certain moisture in the building material;
prohibit carrying out mixing operations in windy day.

9.8.2 Water pollution
construction period

prevention

and

control

measures

in

After sediment processing, the filling pile muddy water can be used for dust
suppression after suspended solids and sediment removal. Ste up mobile toilets at the
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construction site during construction, and the resulted domestic sewage should be
periodically removed and discharge into the municipal sewer network.

9.8.3 Solid waste prevention and control measures in construction
period
The building waste generated during the construction period must be disposed of
according to relevant regulations. Any building waste should not be allowed to be
abandoned, transferred and diffused, in particular being discharged into the nearby
gullies and channels, thus causing soil erosion, but transported to a specific point in
time (such as landfill) or used for laying roadbed.

9.8.4 Noise pollution control measures during construction period
(1) Strictly comply with the relevant provisions of building construction and
the relevant requirements in Sanya Construction Site Noise Limit (GB12523-90), in
addition to first-aid repair and other special requirements that must be continuously
conducted, it is prohibited to carry out night construction work producing noise
pollution; if it is necessary to carry out night construction work, the construction unit
should apply for the local environmental sector to get approval, and receives its law
oversight; meanwhile, the construction unit should also notify the residents around;
(2) Select and use low noise construction equipment, but not the impact type
piling machine; use static pressure piling machine or drilling type perfusion machine;
(3) For the equipments producing high noise, such as mixer, electric saw and
processing field, it is recommended to build simple shed;
(4) set up temporary sound insulation wall around the field;
(5) Strengthen maintenance on the construction machinery and transport
vehicles; prohibit using construction transport vehicles at night;
(6) Strengthen construction personnel daily management, so as to prevent the
construction noise from disturbing the residents.

9.8.5 Ecological mitigation measures during construction period
(1)The place where the project-filled soil is taken must be afforested as soon as
possible, so as to ensure no soil and water loss caused by bareness and rainfall.
(2) The impact of project on ecological environment in the overall planning
must be considered in the overall plan, and the ecological losses must be included into
the project budget; in the process of engineering, survey, design, and construction, in
addition to the principles of high quality, high efficiency of the project itself, it is also
necessary to reduce the ecological loss.
(3) Try to narrow the scope of construction during construction, reduce the
temporary loss of the ecological environment, and reduce the ecological damage of
this project.
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(4) Improve construction efficiency and shorten the construction time;
meanwhile, take measures to reduce the exposure time of bare land.
(5) Strictly manage the construction team. The construction workers,
construction machinery and construction vehicles should be strictly in lie with
prescribed routes and not free to undermine the vegetation of non-construction area.
(6) Strictly prohibit stockpiling and dumping greasy filth and other pollutants in
the anywhere on the construction site, and the temporary dustbin should be set up to
collect solid waste which will be removed by the local sanitation Department
periodically. After the completion of the construction, when the construction unit
withdraws from the construction site, the residual various kinds of construction waste
and garbage should be removed from the construction sites in a timely manner.

9.9 Analysis of the rectification of prevention and control
measures of proposed projects toward existing projects
According to Chapter 2.6, the existing problems in Sanya landfill are proposed,
the following measures are made in this evaluation, and the following existing
problems are suggested to be rectified:
(1) When putting the incineration plant into production, cover the landfill with
membrane firstly, so as to timely separate the rainfall from the surface of landfill and
reduce the output of landfill leachate; meanwhile, spray deodorant regularly to reduce
the generation of odor.
(2)Expand the original leachate treatment station, expand the sewage treatment
pool, comprehensively transform and replace the facilities in leachate treatment plant,
so as to ensure the leachate treatment effects.
(3) The expanded leachate treatment plant shall be designed to accommodate
the emergency cesspool with 7 days sewage volume, namely, 1974m3. If the
emergency assimilative capacity in each sewage treatment pool is achieved through
the design of the water level higher than normal one, the assimilative capacity is
recommended to increase to 10 days volume , namely, 2820 m3
(4) The landfill should constantly monitor the wastewater emissions, and carry
out record archiving for querying; the sewage not reach the standard treatment should
be pumped to the sewage treatment plants to dispose in time, and excessive discharge
is prohibited.
(5) Improve environmental protection acceptance procedures.

9.10 Summary of prevention and control measures for pollution
See the prevention and control measures for pollution in operating period in table
9.1-1, meanwhile the project contains the new and the old, taking the following
measures to reduce the amount of effluent discharged
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Table 9.10-1 Summary of prevention and control measures for pollution in
operation period
Sort
Air pollutant

/
Process/pollutant
Incineration
smoke

odor

Dust
Waste water

prevention and control measures for pollution
(1) Semi-dry flue gas purification plant is equipped to
dispose the incineration flue gas; after treatment, the
incineration flue gas will be discharged through a chimney
with the height of 80m and diameter of 3.0M.
(2) The desulfurization rate of semi-dry flue gas
purification plant is 80%, the dust removal efficiency is
99.85% or more, HCl acid gas removal efficiency can
reach 90% or more.
(3)The denitration rate of SNCR system can reach 50% or
more.
(4) Advanced DCS central control system and Ethernet
are used in the project design, meanwhile the online
monitoring system is also installed to online monitor
SO2, HCl, smoke and so on, and monitor the combustion
temperature and oxygen levels, meanwhile networking
with local environmental protection system, in the event of
excessive pollutants, the production must be stopped to
rectify and reform
(5)Set up furnace temperature automatic monitored
control system to control the temperature in the furnace
within 850-1000℃.
(6)Ensure that the burning state in the incinerator
conforms to “3T”requirements, set the furnace temperature
above 850 ℃, the retention time is more than 2s, the scale
of turbulence is proper, the loss of ignition ≤5%, the
oxygen content in the incineration flue gas is 6-12.
(7) Conduct process chain to temperature, residence time,
turbulence, oxygen content, activated carbon, bag type dust
collector and etc to control DCS.
(8) Set permanent sampling holes and monitoring
platform.
(9) Each year, relevant monitoring qualified unit will be
commissioned by the enterprise to carry out twice routine
monitoring, one of which the dioxins must be detected.
(10) Set up display screen at the obvious position of the
factory to show the temperature, residence time of flue gas,
flue gas temperature, carbon monoxide, and other data to
the public, so as to be supervised by the community.
(1) Closed leakage-proof design is adopted in the waste
warehouse and waste transport system, air curtain is set in
the warehouse door, automatic door is equipped in the
garbage pit mouth, which will only open when dumping
the wastes. Combustion air is introduced from the top of
the garage warehouse through the primary and fan, so as to
form micro-negative pressure and ensure the odor not
escape.
(2) The leachate treatment structures should be sealed.
Install bag type dust collector in the activated carbon
cartridge and fly ash warehouse roof.
Directly discharge after cooling.

Cooling water
Landfill leachate
Chemical waste
water

Send to Sanya landfill leachate station to dispose, the
effluent reaches the standard.
Neutralize the acid-base regenerating waste water and then
discharge, suggest reusing.
Direct discharge after cooling.
198

Boiler disposal
sewerage
Domestic
sewage
Rainwater
initial stage
Solid waste

Reuse after treatment
in

Metal waste
Slag
Fly ash

Reuse after treatment
Metal waste recycling and comprehensive utilization
Send the slag to Sanya landfill.
Send fly ash (after solidification) to Sanya landfill.
Collect the house refuse and then incinerate them in the
factory.
Collect the domestic sewage and then incinerate them in
the factory.

House refuse
Treatment
of
domestic sewage
—
Afforesting
and
environmental
protection

—
Noise

Others

Risk accident

(1) Spray deinsectization liquid medicine in the garbage
warehouses and factory regularly to prevent the mosquito
breeding.
(2) Do the afforesting work in the factory well
(3) Environmental protection distance is 300m.
(4) The local government is required to strictly enforce the
requirements of new sensitive points within environmental
protection zone.
(1)Select and use low noise production facility in project
design.
(2)Based on the overall layout, consider to arrange the
equipments with big noise at the place far away from the
factory boundary and residential area. ,
(3) Install sound insulation material in the boiler room
and electric generator room, and install noise deadener at
the steam vent pipe and reducing valve.
(4)Take different noise mitigation measures for different
noise sources.
(5) The equipment with strong noise in the pump room
and other places can be designed in underground or
semi-submerged form.
(6) Flexible joint and reinforcing rib are used at the joint
of flue and fan.
(7) Set up muffler in primary and secondary air fan, air
compressors and other equipments.
(8) Set micropore muffler in the ignition steam discharge
pipe of boiler, and install muffler when washing the pipe.
(9) Take sound insulation and vibration attenuation
facilities to the coal crushers.
(10) Take noise control measures to reduce the impact of
noise on operations staff.
(11)Strengthen the management and maintenance on the
transport vehicles, keep the vehicles in good condition;
when motor vehicles pass through a noise sensitive area,
control the speed, no whistle, and avoid night
transportation as far as posible .
(12) Strengthen the forestation in the plant green.
(1) Specially-assigned person and specialized agency are
responsible for day-to-day environmental management
work, developing "environment management personnel
responsibilities" and "pollution prevention and control
system”, and strengthening supervision and management
of pollution control measures.
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(2) Conduct repair and maintenance work on a regular
basis, and resolve the found potential accidents in a timely
manner.
(3) Develop the pollution source routine monitoring plan;
regular monitor the pollution control effects.
(4) Operate the vehicle strictly according to the waste
incinerator firing specifications; heat up it relying on the
combustion fuel, static temperature < 850 ° c, and not
throw garbage.
(5) Parking the vehicles strictly according to the waste
incinerator stop standard, stopped garbage feeding, slow
stop drum, fan.
(6) Two furnace parking maintenance should be
conducted as the plan; if the warehouse was full during the
shutdown maintenance period, the waste shall not be
thrown into the factory.
(7) Anti-leakage measures are taken in the bottom and
walls of the garbage storage pit and accident collection
pool.
(8) No open flames is allowed in the vicinity of oil tank,
dangerous mark should be posted in the obvious location,
and appropriate fire-fighting equipment is also required.
(9) Strictly implement national provisions related to
safety production, safety technical measures for B-type
production and storage; comply with the fire protection
requirements and norms of class B industrial design.
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10 Analysis of the Environmental Rationality of
Industrial Policies and Project Site Selection
10.1 Industrial policies
(1) The project construction site is located in the vicinity of Hainan Sanya
landfill, and this project will incinerate the house refuse, use the waste heat to
generate electricity, and realize the resource utilization benefits. According to article
20 in the 38th Paragraph of Catalogue for Industrial Structure Adjustment the
Guidance (2011): “Reduction, resource utilization, innocent treatment and
multiple-purpose project of municipal solid waste and other solid waste", this project
belongs to the first-class encouragement; therefore, the construction of this project is
in line with national, provincial and municipal industry orientation.
(2) According to the provisions in Municipal Solid Waste Treatment and
Pollution Prevention Technique Policy, "incinerate is suitable for the economically
developed regions with the average low calorific value higher than 5000kJ/kg, and
lack of sanitary landfill.” Currently, it is proper to adopt the mature technology of
grate furnace to conduct waste incineration, and prudently use other types of
incinerators. It is prohibited to use the incinerator that can not meet the control
standard. "." The heat generated from waste incineration should be recycled as much
as possible, so as to reduce thermal pollution.” This project uses the grate furnaces for
incineration furnace, garage low calorific value is above 5000 kJ/kg, and waste heat
boiler and 2×9MW turbo-generator are installed too, thus minimizing the waste and
recycling the thermal energy.
(3) In pursuance of the relevant essence of the State Council endorsing urban
and rural construction department About the Notice of Further Strengthening the
Municipal Solid Waste Disposal Opinion State (2010) 9, “Comprehensive promote
waste recycling, incineration generating electricity, biological processing and solid
waste resource utilization methods."" For the cities with insufficient land resources
and dense population, incineration technology should be adopted; and for the cities
with higher levels of solid waste management, biological treatment technology can be
used; for the cities with good control condition on land resources and pollution
control, landfill technology can be used. Encourage the qualified cities to integrate
several process technologies, and comprehensively address solid waste disposal
problem. “This project matches such opinion.”
(4) Based on relevant essences in national development reform Committee
“The 12th Five Year Plan Resources Comprehensive Utilization Guidance Opinion,
"boost garbage classification, focus on innocent treatment and resource utilization of
abandoned packaging wrappage, kitchen garbage, garden garbage and stool,
encourage to incinerate house refuse to generate electricity and conduct gas landfill to
purify gas or generate electricity, and etc. Encourage to use cement kiln to cooperate
to dispose municipal solid waste.” "The construction of this project is implementation
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of this opinion.
(5) According to the provisions in Environmental Protection Department,
National Development and Reform Committee and National Energy Council About
the Notice of Further Strengthening Biomass Power Generation Project Environment
Effect Evaluation Management Environmental Protection Department (2008) 82,
except for the selected regions that are prohibited for the national and local
regulations and standards, no house refuse incineration generation project is allowed
to constructed in the following regions: urban built-up area; environment quality
cannot meet the requirements and the region without effective cut measures; the
region that might result in the environmental protection objectives in sensitive areas
not meeting the relevant requirements. This project is not urban built-in area,
according to the current environmental quality survey, the regional environmental
quality of this project is good, and the projects has further reduced the emissions and
wastewater discharge concentration, so it is conducive to further improve the
environment.
This project uses garbage incineration approach to dispose house refuse, thus not
only saving the land resources for municipal solid waste landfill and effectively
controlling the secondary pollution, but also comprehensively using the municipal
solid waste and recycling the energy for power generation, so as to meet the
increasing urban construction and people's request on environment

10.2 Site selection rationality analysis
10.2.1 Conformance to Sanya Urban Master Planning 2008-2020
The project construction site is located in the vicinity of Hainan Sanya landfill.
According to Sanya Urban Master Planning (2008-2020), the project construction
site is the planning greenbelt (see Figure 10.2-1), meanwhile, in accordance with the
162nd Rules in Sanya Urban Master Planning (2008-2020): "plan to increase 10
hectare reserved construction land to the existing landfill, expand the existing landfill,
and timely build kitchen waste disposal plant and other urban sanitation treatment
facilities in the vicinity of the site." And the higher requirements are proposed in the
master plan for solid waste treatment in Sanya, Sanya follows the principles of
“reduction, resource utilization and innoxious disposal”, plan to make the urban MS→
sorting collection coverage reach 100% by 2020, and form the smooth and order
transportation system of separate waste collection, separation transportation and
assortment disposal, so as to achieve full management. In accordance with the unified
garbage collection, transportation, processing and resource utilization pattern of
“village collection, county transportation and city processing", achieve the targets of
solid waste 100% innocent disposal as well as greatest reduction and resource
recycling. Doing good work of solid waste treatment in Sanya is very significant to
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achieve the environmental governance related to the overall planning and the "12th
Five Year Plan".
Therefore, the land use plan of this piece of land in Sanya Overall Plan must be
adjusted before use. And according to the About the Notice on Further Strengthening
Biomass Power Generation Project Environmental Impact Assessment Management
(UNCED [2008]82), about 300m environmental protected distance should be retained
around the project. Within the environmental protection zone, not housing, school,
medical organization or office project can be planned to construct. In accordance with
Figure 10.21-1, about 6m east from this project is the resort construction land, and a
larger area is in the project's environmental protection zone, which conflicts with the
construction project, so adjustments must be made to the east planned land. According
to San Rules [2012]283, (annex 6), the project site meet the requirements of urban
master plan, and the resort construction land within project protection zone is in line
with the statutory procedures for approval (annex 8); therefore, the project can only be
consistent with the overall urban plan after being adjusted.
According to the field survey, the northern side of this project is a landfill; the
water yield of ravine stream in the west is smaller, and it is located at the downstream
of landfill; the surroundings are all landscape plants, and no unique tourism resources
is found. At the same time, in addition to the proposed project on the reserved
construction sites, the kitchen garbage disposal center is also proposed to build;
compared with to the air quality in the tourist resorts, the air quality around the project
is not good; therefore, this evaluation recommends the Planning Department to
reanalyze the planning functions of the resort construction land around this project
and make appropriate adjustments.

10.2.2 Conformance to Overall Plan for Land Utilization in Sanya
2006-2020
According to the Overall Plan for Land Utilization in Sanya

2008-2020

(modified in 2011), see the detailed location of Overall Plan for Land Utilization in
Sanya in Figure 10.2-2, and according to the Sanya Land Environment
Regulation[2012]106, (annex 7), the site nature of the proposed project has been
adjusted as construction land, and the project construction land is consistent with the
land use plan. But there is a tourism-related construction site in the environmental
protection zone in the east, which would conflict with the project, so when adjusting
the overall urban planning, it is also necessary to adjust the tourism-related land in
environmental protection zone; the adjusted project can be fully in line with the land
use plan in Sanya.
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10.2.3 Conformance to Sanya Environmental Protection Program
2008-2020
The requirements in the program: "according to the disadvantages of the existing
life garbage disposal mode and the practice experience in advanced countries and
regions, follow the harmonious development road of environment benefits, economic
benefits and social benefits. Reflect the principles of innoxious disposal, resource
utilization and reduction under the premise of ecological benefits priority and
environment benefits,......, introduce sustainable development theory into life garbage
disposal system,......, and adjust the passive digestion disposal to positive resources
utilization. ”
Therefore, this project can dispose the solid waste 700T/d after completion, and
achieve the reduction of kitchen waste, so as to be consistent with the environmental
protection plan. The improvement of the quality of urban environment will attract
more investment to Sanya and promote the development of the tourism industry and
other tertiary industries, and its indirect economic benefits are huge.

10.2.4 Conformance to Hainan “12th Five Year Plan” Garbage
Disposal Planning Scheme
Considering the life of the uncovering area of existing facilities and the
corresponding handling problem, this plan proposed the major construction tasks and
distribution implementation plan of Hainan “12th Five Year Plan” solid waste disposal
facilities according to the solid waste terminal innocent treatment during Hainan "12th
Five Year Plan” construction period. The scheme points that a new incineration plant
is planned to build in Sanya.
Hainan Province Municipal People's Government On Further Strengthen the
Implementation Opinion of Municipal Solid Waste Disposal Qiong No.(2011) 72
pointed out that: "through organization guarantee and target management, accelerate
to construct house refuse incineration plant, landfill and kitchen garbage disposal
facilities, annually achieve the targets of 'expand processing capacity, adjust
processing structure, promote garbage reduction volume, and built recycling system
". " Promote waste reduction. Establish separate waste collection system linked to
municipal solid waste incineration and landfill process, comprehensively use
economic, legal, administrative and technical means to control waste output, and
promote the reduction at the house refuse source. "The construction of the project is
the concrete implementation of such opinion.
This project cooperates the present situation of Sanya landfills and newly
established kitchen waste recycling center, so as to form a comprehensive treatment
base of solid waste centralized processing and resource recycling, and well improve
the quality of the urban environment; thus making the waste meet the innocent
treatment requirements, and getting great environmental benefits. It is significant for
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carrying out the basic national policy of resources saving and environmental
protection, easing the increasing environmental constraint in the process of
industrialization and urbanization, improving resource efficiency, accelerating the
transformation of economic development mode, and enhancing capacity for
sustainable development.
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10.2.5 Other relevant opinions compliance
(1) Compliance to Hainan Ecological Province Construction Plan Outline
Prevent and control the municipal solid waste according to the solid waste
disposal pointed in Hainan Ecological Province Construction Plan Outline. Take the
processing mode fit for the geographical environment features of Hainan, and
accelerate the construction of urban refuse harmless treatment site. In accordance with
the principles of resource utilization and reduction, implement the incineration
generating electricity, bio-composting and other methods of solid waste resources
comprehensive utilization. The government of each city and county should break the
traditional mode of each doing things in his own way, establish regional waste
disposal plant, so as to realize resource sharing.
According to the status quo of gradually increasing garbage, scarce land source
and increasing cost of landfill treatment in Sanya, this project uses the waste
incineration heat to generate electricity in accordance with Hainan Ecological
Province Construction Plan Outline..
(2) Conformance to 12th Five Year Plan Planning Outline of Hainan
National Economy and Social Development
The outline points: " focus on urban tourist areas, draw on international
experience, establish an island-wide renewable resource recycling utilization system,
develop renewable resource industry, and promote the reutilization of rubbish. ""
Prepare and implement a new round of urban sewage control planning and waste
management control planning, further improve the city (town) sewage and solid waste
treatment facilities, and strengthen pollutants emission reduction and governance, by
2015, the urban refuse harmless treatment rate in the province shall reach more than
90%, sewage centralized treatment rate shall reach 80%. Establish a diversified input
mechanism to attract and encourage social capital and foreign investment in
environmental infrastructure. Improve the collection policy on sewage and garbage
disposal fee, and establish a normal operation security mechanism for
pollution-control facilities. ”
The construction of this project belongs to the regional waste disposal base in
Sanya district; after the completion of the project, good social, environmental and
economic benefits will be obtained. The construction of incineration plants can reduce
the landfill disposal fee and decrease the waste quantity, thus greatly improving the
service life of Sanya landfill in, and indirectly reducing the project investment. The
construction of this project conform to the 1 12th Five Year Plan Planning Outline of
Hainan National Economy and Social Development for consistent implementation,
and this project is the implementation of this outline.

10.3 Environment Rationality of Project General Layout
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10.3.1 Principle of project general layout
The construction unit shall comply with the following principles to carry out
layout as designing the general layout of the whole plant:
Meet production process flow and comply with fire protection, health and
safety requirements.
In consideration of the dominant wind direction, rationally arrange the
production units as far as possible to reduce the mutual influence and achieve
effective production.
Combination of buildings and structures to achieve centralized layout,
economic rationality and efficient use of land as far as possible
Combination of natural conditions and topography of the plant, comply with
the principles of clear and reasonable function division, short and convenient
pipelines, protecting environment, easy to outgo and good appearance as far as
possible.

10.3.2 Analysis of environment rationality of general layout for
project
The main production area (main plant, chimney, etc.) is the main body of the
incineration plant, because of its prominent position and large volume, it has become
the focal point and core of the general drawing design. The main production area is
arranged in the western part of the plant area and the main plant and chimney of the
project are arranged in the downwind direction of annual dominant wind; water
supply area is arranged at the eastern part of the plant and the cooling tower is located
in the northeastern part of the plant to reduce the impact of water mist to plant area;
weighbridge room is located in the logistics entrances of plant; the management
district (comprehensive building) is designed in the southeastern part of the plant
which is in the upwind of dominant wind direction. The general layout figure is
shown in attached figure 2.1-2. The general layout of the project minimizes the impact
of flue gas and odor on employees.
The project is located near Sanya Municipal Mumian Solid Waste Sanitary
Landfill of Hainan Province, thus it can make full use of the existing roads at the east
of the plant to facilitate waste truck getting in and out of the plant. Meanwhile, it
facilitates the logistics transportation between the workshop and warehouse. The other
main production areas and the peripheries of the main production workshops are
equipped with ring-endless fire protection road network, and all buildings are
connected with roads. The incinerated flue gas is firstly processed by purification
device and emitted through chimney at high altitude at the west part.
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From the environmental point of view, the main production areas of the
project are arranged in the middle-west of the plant and the main plant is located in
the middle of the whole land use, which can reduce the influence of garbage
warehouse malodorous gases on surrounding sensitive points and meet the
requirements of environmental protection zone. The acoustic environmental impact
analysis results show that on the basis of the project plant layout, the noise generated
in the commencement of operations to surrounding environment can be accepted.
The total layout of the project is compact and reasonable to reduce land use
and outside pipeline. It rationally uses potential difference arrangement, reduces
lifting equipments, makes full use of existing production equipments and saves
engineering investments. Therefore, the general layout of the project is basically
reasonable.

10.3.3 The influences of project layout on the proposed food waste
treatment center
Sanya Municipal Food Waste Treatment Center will be built at the south of the
project. According to the feasibility study of food waste project, the layouts of the two
projects are shown in Figure 10.3-1.
The chimney and sewage treatment equipments are set in the northwest of the
project to reduce the influences of odor and exhaust gas on food kitchen project
factory.
The steamship, power distribution room and complex building are mainly set
at the south of this project, and a greenbelt of at least 10m shall be set at the
connection of food kitchen project plant to further reduce the impact of this project on
it.
The logistics exit of the project is set at the most northeast of the factory, the
household garbage is shipped directly into the central main plant, and the
transportation noise and odor are with less impact on food kitchen processing center at
the south of the project.
The food waste treatment center is located within the project’s
environmental protection zone. According to the introduction of Garden Sanitation
Authority of owner’s unit, there is no staff quarter in the plant for food waste
treatment center, and there is only shift or duty dormitories (complex building), which
are located in the southeast corner of the kitchen project factory. The chimney of this
project is designed in the north-west, which is relatively far away from the main plant
and not on the upwind direction of food kitchen project office area, and the food
kitchen project workers do not accommodate in complex building for long-term,
which can reduce the impact of chimney on them to the lowest level.
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11 Analysis of Environmental and Economic Gains
and Losses
Analysis of environmental and economic grains and losses is an important job
content of the environmental impact assessment, and its main task is to estimate the
investment in environmental protection needed by construction projects and the
obtained environmental protection effect. Therefore, we shall not only calculate the
investment and expense required to control pollutions, but also account for possible
environmental and economic effectiveness in the process of analyzing environmental
and economic gains and losses.
However, the economic benefits are more intuitive and easy to be directly
calculated by currency, and the losses brought by pollution impacts are indirect
generally, which is difficult to calculate directly by currency. Therefore, it is difficult
to carry out quantitative analysis for economic gains and losses brought by
environmental impact. A brief analysis is carried out for environmental and economic
gains and losses of the project using a way combining qualitative and
semi-quantitative methods in one.

11.1 Analysis of social and economic benefits
11.1.1 Analysis of economic benefits
(1) The total investments of the project (Phase I) are 571.58 million Yuan, of
which the medium and long-term loans from bank are 380 million Yuan, the annual
loan interest rate is 7.05%, repayment period is 10 years, the loan is repaid year by
year since the third year at average capital, and the construction period is 24 months.
(2) The waste treatment project mainly reflects environmental and social
benefits. The project is with lower economic benefits and must be maintained by
collecting waste treatment fees or in the form of government subsidies. As for this
project, the government gives waste disposal subsidies of 124 Yuan/ton under normal
tax and the financial internal rate of return of the total investment is 8.28%. Given that
the garbage subsidies are supplied according to the recommended standard, the
project is feasible from the point of view of the financial analysis.
(3) The improvement of the quality of urban environment will attract more
investments for Sanya City and promote the development of the tourism industry and
the tertiary industry, so its indirect economic benefits are enormous. Therefore, the
project is feasible from the perspective of the national economy evaluation.

11.1.2 Analysis of social benefits
(1) Until now, most of the garbage in Sanya City is treated by the way of
sanitary landfill, and the only landfill daily processing capacity is designed as 500
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tons/day, the daily traffic volume has been over 600 tons, garbage disposal facilities
are overloaded for long-term. With the development of economy, the landfill disposal
capacity is being challenged and a lot of household wastes are placed in the suburbs,
which not only take up a lot of valuable land resources, influence ecological
environment and appearance of the city, but also cause pollution to the surface water,
groundwater, air and soil environment and result in harm to the living environment of
urban and rural residents. Therefore, it fails to meet the needs of garbage “harmless,
reduction and reutilization” treatment in Sanya city.
As an important tourist city in Hainan Province, the land resources in Sanya are
more significantly precious and scarce, the selection of landfill of household wastes is
increasingly difficult and the landfill processing costs are also higher and higher. The
development level of environmental health in Sanya City is incompatible with its
economic development level. Especially, there is a big gap in the household garbage
treatment and a small gap with other cities that have the same type with Sanya City, so
the economy is uncoordinated.
The completion of the project will fundamentally improve the original backward
disposal mode to environmental hazards, so that the household waste disposal is
matched with the pace of urban construction and the speed of economic development
to create a favorable investment environment and living environment for Sanya City.
Thus Sanya MSW achieves real harmless, minimization and reutilization and
enhances the image of the city, which becomes one of the symbols of urban economic
development and is more in line with the concept of habitat city.
(2) Effectively use the waste heat produced by household waste incineration to
generate electricity, “turning waste into wealth” to meet the growing demand of the
local electricity, improve the local investment environment and play an important role
in promoting local socio-economic development.
(3) The construction and commissioning of the garbage incineration station can
place a batch of surplus labor, increase employment opportunities, promote the
transfer of labor and generate good social benefits.
(4) In the project, the waste incineration can achieve waste minimization,
harmless and reutilization and reduce environmental pollution. The garbage disposal
capacity of the project is 700t/d, which can achieve waste minimization. In addition,
the project is supported with 2×9MW generator sets, which can recycle power energy.
A small amount of ash and household waste generate in the process of waste
incineration produces has less impact on environment after being taken with treatment
and disposal measures, but can effectively eliminate the environmental impact and
potential environmental risks brought by simple garbage landfill. Therefore, the
completion of the project plays significant role in improving the environmental
quality of Sanya City.
To sum up, the project has significant social benefits.
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11.2 Analysis of environmental and economic benefit
11.2.1 Environmental protection investment estimation
The project investment in environmental protection mainly consists of
incineration of waste gas treatment facilities, multipurpose use of waste water, ash
handling, noise control, environmental monitoring and afforestation, etc. The project
implementation unit must raise enough money to take appropriate environmental
protection measures to ensure that after the project was put into operation, the impact
of pollutants on the environment is reduced to a minimum so as to meet the
requirements of the environmental protection management of construction project.
The specific environmental investment subitems are shown in Table 11.2-1.
Table 11.2-1 Environmental protection investment subitem
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Investment subitems
Circulating fluidization system
Activated carbon adsorption
Bag-type dust collector
SNCR system
Waste water treatment system
Emergency response pool
Limestone storage and delivery system
Noise control facilities
Flue online monitoring system
Greening costs
Fly ash disposal costs
Slag disposal costs
Environmental monitoring costs
Total

Amount of investment (ten
thousand Yuan)
650
80
460
160
160
20
20
15
150
25
634
230
58
2662

The total investment of the project plan is 571.58 million Yuan. According to the
analogy calculation, the environmental investment is about 26.62 million Yuan,
accounting for 4.66% of the total investment of the project.

11.2.2 Expenditures for environmental protection during operation
period
The operating expenditures for environmental facilities include operating costs,
depreciation fees and management fees of environmental protection facilities.
(1) Operating costs C1 of environmental protection facilities
In accordance with other relevant information of domestic enterprises, the annual
operating costs of environmental protection and comprehensive utilization facilities
can be calculated at 20% of the total environmental protection investments.
C1=C0×20%
C0—Total environmental investment (ten thousand Yuan)
(2) Depreciation costs C2 of environmental protection facilities
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C2=a×C0/n
a——fixed capital formation rate is 95%;
n——Depreciation period is 20 years.
(3) Environmental protection management fee C3
Environmental protection management costs, including office expenses,
monitoring fees and technical consulting fees of management departments, are
calculated according to 5% of the sum of depreciation costs and operating costs of
environmental protection facilities investment.
C3=(C1+C2)×5%
(4) Operating expenses of environmental protection facilities
Operational expenses for environmental protection facilities are the sum of above
three costs.
C=C1+C2+C3
Through calculation, the operational expenses of the project’s environmental
facilities as shown in Table 11.2-2.
Table 11.2-2 Operation expenditure list of environmental protection facilities (ten
thousand Yuan/a)
No.
1
2
3

Expenditure items
Operating costs of environmental protection
facilities
Depreciation
costs
of
environmental
protection facilities
Environmental management fees
Total

Expenditure
532.40
126.45
32.94
691.79

11.2.3 Analysis of environmental protection investment benefits
From the perspective of clean production mechanisms, on the one hand, the
project can replace the thermal power generation (heating supply) mode to reduce the
CO2 generated by fuel coal; on the other hand, it can eliminate the emissions of CH 4
generated by garbage sanitary landfill treatment, which can generate dual emission
reduction effects. Take this project as an example, the garbage processing capacity is
700 t /d, and annual grid power generation is about 76 million KWh. According to
analogy calculation, the annual average emission reduction is about 95000 tons, 10
U.S dollars per ton of carbon dioxide. The project income is 9.5 × 10 × 6.8 = ¥ 6.46
million Yuan/year.
Through calculation, under designed calorific value, the annual nominal power
generation of phase I project is about 0.76 × 108k→·h. In accordance with relevant
policies, the grid tariff of waste-to-energy power plant in Hainan province is about
0.6193 Yuan/kW.h and the maximum annual sales revenue is 47.06 million Yuan.
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11.2.4 Analysis of energy conservation and emission reduction
The construction project environmental protection measures mainly reflect in the
national environmental policies and implement the “total control” and “three
simultaneous” pollution control principles and systems to achieve the purpose of
environmental protection. The environmental protection measures of the project
mainly reflect in water conservation, sewage treatment system, incineration exhaust
gas treatment system and sound insulation noise reduction measures, etc. By adopting
above measures, the pollution of the project can be reduced to a minimum to result in
obvious environmental benefits. In short, when the project is completed, the garbage
can be utilized fully to achieve low input, high yield and low-pollution, which are in
line with the requirements of circular economy and “energy conservation and
emission reduction”.
The garbage disposal capacity designed by the project is 700t /d. The garbage
incineration disposal can effectively reduce the landfill amount, and the completion of
this project can greatly enhance the volume of existing landfill pool in Sanya
Municipal Mumian Solid Waste Landfill and save a lot of land resources.
The raw materials of the project are household wastes. The garbage incineration
recycles the heat energy of wastes. The annual generating capacity is 0.96 × 108kWh/a,
which is equivalent to save standard coal of about 27705t every year (the grid average
coal consumption for power supply is 370g/kWh in 2005).
Meanwhile, the incineration of garbage greatly minimizes the garbage landfill
volume of existing landfill, or there is even no garbage landfill. The landfill’s slag and
solidified stable fly ash belong to the inorganic components. There are no malodor
sources in these slag and solidified stable fly ash, which greatly alleviates the pressure
of landfill in original garbage landfill, and the original garbage can be embedded, so it
can isolate the generation of odor. The implementation of the project will greatly
reduce the impact of existing garbage stink on nearby industrial and mining
enterprises and residents. As long as the project operates normally, it can
fundamentally isolate the generation of odor. Meanwhile, the construction of this
project makes Sanya Municipal Solid Waste Landfill gradually stabilize landfill and
greatly reduce the garbage percolate.

11.3 Comprehensive analysis of environmental and economic
gains and losses
The evaluation uses the “environmental factors positive and negative impact
contrast discrimination method” to comprehensively analyze and evaluate the
economic, social and environmental benefits of the construction project. It means to
discriminate the favorable and unfavorable influences that may be generated by the
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project to the social and natural environment survived by human society.
Set the favorable and unfavorable influences (i.e. positive or negative influence)
and divide them to large, medium and small levels according to their degree of
influence. The favorable influence is marked with “+”, unfavorable influence is
marked with “-”, no influence is marked with “O”. →hen the three indicators
coordinate I=(∑(+)/∑(-))>1.6, the project is with good level of coordination and can
be accepted.
According to the actual situation of the project, it determines the two systems, i.e.
social environment and natural environment systems and selects major environmental
factors to evaluate. The division of comprehensive evaluation classification is shown
in Table 11.3-1 and the evaluation results are shown in Table 11.3-2.
Table 11.3-1 Equivalence division of comprehensive evaluation
Levels
1
2
3

Beneficial impact
+
++
+++

Adverse impact
----

No impact
O
O
O

Table 11.3-2 Comprehensive evaluation of the construction project
Type

No.

Natural

Brief description

1

The impact on regional
economic development

2

The impact on regional
cultural education

3

The impact on regional
land use
The impact on local
social services

4
Social
environment

Factors

5

The impact on the
changes of social
employment population

6

The impact on regional
environmental

7

Other

1

The impact on ambient
air

Comply with the requirements of
local industrial development,
increase value of industrial output
Raise the environmental awareness
of all people, further improve the
overall regional and cultural
qualities
Expand in original site, make full
use of land resources
Carry out systematically reasonable
processing and use to the wastes in
Sanya City to enhance the city’s
image
Expand social employment
opportunities and alleviate the
pressure brought by the rural areas
to the State
Improve the quality of
environmental health in Sanya
City, construct good ecological and
social environment.
Drive the development of other
related industries and stimulate the
development of economy and other
industries.
Increase the emission
concentrations and emission load
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Degree
of
influence
+

+

++

+

++

+

--

environment
2
3
4

5
6

The impact on water
environment
The impact on solid
waste environment
The impact on acoustic
environment
The impact on natural
landscape
Other

of dioxins and SO2, odor, H2S and
heavy metals in the air
Increase discharges of wastewater
Increase the volume of fly ash and
slag
Increase the sound pressure level at
the plant boundary and nearby
villages
Increase urban modern color as a
whole
Short-term construction products,
dust, etc.

-O

+
-

It can be seen from table 11.3-2, the favorable influence Σ+ of the technical
renovation and expansion project is 9, unfavorable influence Σ- is 7, I=9/7>1.29,
showing that the coordination levels of economic, social and environmental benefits
of the project are better and can be accepted.
To sum up, the construction of Sanya Municipal Solid Waste Incineration Plant
can not only resolve the increasingly prominent urban domestic garbage problem and
reduce the land occupied by stacking garbage, but also effectively use the land
resources and extend the service life of Sanya Municipal Solid Waste Incineration
Plant; this project effectively utilizes waste incineration to generate electricity,
“turning waste into wealth” and create certain economic benefits, which has played an
important role in promoting local economic development; meanwhile, the completion
of the project ensures the effective use of resources and can play protective effect to
resources, especially alternate non-renewable resource- coal mining and utilization to
reduce environmental pollution. Therefore, the construction of this project has
obvious economic, social and environmental benefits.
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12 Public Participation
12.1 Purpose and form of public participation
12.1.1 Purpose
According to the provisions of Article XV of the State Council Decree No. 253
Construction Project Environmental Protection Management Regulations (November
1998), the construction unit prepares the environmental impact statement and seek the
views of the units and residents of the proposed project site in accordance with
relevant laws and regulations. The Environmental Impact Assessment Law also
proposes specific requirements for public participation. The State Environmental
Protection Administration issued the Notice on Issuing the Interim Measures on
Environmental Impact Assessment of Public Participation [HF(2006)No. 28] on
February 14, 2006, which was put into force from March 18, 2006.
The purpose of public participation is to understand the views of the public on
the construction project in order to reflect the public information to relevant
departments. Public participation contributes to the project approval authorities and
owners to study, coordinate and solve the major environmental problems may be
generated to the project related to the public and is conducive to more
comprehensively carry out environmental impact assessment works. The public is
very useful to help the environmental impact assessment works to identify some
vague environmental issues, in particular, the crowd directly affected by the
environmental impact can be directly affected and are also more sensitive, who are
often aware of some of the major environmental issues and environmental impact.
Therefore, the implementation of public participation in the process of
environmental impact assessment is conducive to comprehensive evaluation and
improving validity of the evaluation and decision-making. It better reflects democracy,
strengthens the scientificalness and democracy of government approval project. In
addition, through public participation, it improves the public awareness of
environmental protection and helps to promote the implementation of the sustainable
development strategy.

12.1.2 The participation type and survey object of public survey
According to actual conditions and the relevant requirements of Interim
Measures on Environmental Impact Assessment of Public Participation (implemented
since March 18, 2006) issued by the State Environmental Protection Administration,
the project survey is carried out by the way of online publicity, issuing “public
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participation questionnaire”, “site interview”, etc. to consult the opinions and
recommendations of the masses and units surrounding the proposed project site.

12.2 Environmental information notice
(1) In accordance with the provisions of Article VIII of Interim Measures on
Environmental Impact Assessment of Public Participation, when the construction unit
determines the evaluation agencies undertaking environmental impact assessment
works, it publishes through networks, newspapers and other channels: published on
Sanya Government (http://www.sanya.gov.cn/) (see Figure 13.2-1) on November 18,
2011 and re-published on Nanhai Net (Website: http://www.hinews.cn/), Hainan
Window of People Net (http://hi.people.com.cn/), Hainan Online (Website:
http://www.hainan.net) (see Figure 13.2-2 A~C); published on Sanya Morning News
and Nandao Evening News and Hainan Special Zone News (see Figure 13.2-3 A~C);
meanwhile, it carries out the first publicity in all residential areas and units
surrounding the project site by pasting announcement (see Figure 13.2-4), and the
period of publicity is 10 days.
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Figure 13.2-1 Publicity on Sanya Government Net
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Figure 13.2-2(A) Publicity on Hainan Window of People Net

Figure 13.2-2(B) Publicity on Nanhai Net
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Figure 13.2-2(C) Publicity on Hainan Online

Figure 13.2-3(A) Publicity on Sanya Morning News
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图13.2-3

B

南岛晚报公示

Figure 13.2-3(B) Publicity on Nandao Evening News

Figure 13.2-3(C) Publicity on Hainan Special Zone News
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Vanguard
N18°20 39.51 , E109°25 52.73

Mumian Village
N18°20 58.82 , E109°26 8.27

Dayuan Village
N18°20 35.68 , E109°26 24.75

Zhaye Village
N18°20 39.51 , E109°25 52.73

Baomi Village
N18°20 44.85 , E109°26 17.86

Daen Village
N18°20 23.82 , E109°26 1.93

Oupost team
Baichao primary school
N18°22.4 47.8 , E109°25 37.65
N18°20 11.89 , E109°26 24.56
Figure 13.2-4 Publicity photos of the first public participation at residential area
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(2) In accordance with the provisions of Article IX of Interim Measures on
Environmental Impact Evaluation of Public Participation, in the process of preparing
the environmental impact report by the evaluation agencies and before the submission
to the environmental protection administration departments for approval, the
construction unit carried out the second publicity at project site near residential areas
and units on February 23, 2012 (see Figure 13.2-5) and also conducted the second
publicity on the webpage of Hainan Research Academy of Environmental Sciences
(see Figure 13.2-6).

Vanguard
N18°20 39.51 , E109°25 52.73

Mumian Village
N18°20 58.82 , E109°26 8.27

Dayuan Village
N18°20 35.68 , E109°26 24.75

Zhaye Village
N18°20 39.51 , E109°25 52.73

Outpost team
N18°22.4 47.8 , E109°25 37.65

Fenghuang Town
N18°19 13.08 , E109°24 29.56

Figure 13.2-5 Publicity photos of the second public participation at residential
area
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Figure 13.2-6 Publicity of the second public participation at residential area of
Hainan Research Academy of Environmental Sciences
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12.3 Asking for public opinions
12.3.1 Releasing questionnaire
In the project, it visited Mumian Village, Baomi Village, Daying (Daen) Village,
Maocun, Dayuan Village, Nandao Farm Vanguard, Tangta Administrative Office
Dormitory, Landfill, Tangta Power Station, Nandao Farm Outpost Team and relevant
government departments and units at environmental sensitive points surrounding the
project, issued personal and collective public participation questionnaire. The personal
public participation questionnaire is shown in Appendix 4, and the groups public
participation questionnaire is shown in Appendix 5.

12.3.2 Statistics of survey results
The Public Participation Survey questionnaires are divided into personal
questionnaire (140) and group questionnaire (15), of which, 133 personal
questionnaires are recovered with recovery rate of 95%; 15 group questionnaires are
recovered with a recovery rate of 100%.
Public participation survey questionnaires are shown in Table 13.3-1 and 13.3-2.
The statistics of composition of survey object are shown in Table 13.3-3. The
statistical results of public participation survey questionnaire are shown in Table
13.3-4 and 13.3-5.
Table 13.3-1 Public participation and releasing questionnaire (personal)
No
1
2
3
4
5
6
7
8
9
10

Name
Yang
Deju
Dong
Xiuzhen
Wang
Shaolian
He
Meiqun
Huang
Dingen
Fu
Yonghui
Dong
Guiying
Fu
Yuehong
Wang
Mei
Xie
Shukun

11

Fu Aixian

12

Fu
Shiyong

Tel

15289879
404
18876689
353
13518899
753

18889906
402

13876912
561

13807516
281
13876865
756
18876686
381

Gender

Ages

Female

36-60

Female

36-60

Female

36-60

Female

36-60

Female

36-60

Male

60

Female

60

Male

36-60

Female

36-60

Male

36-60

Female

36-60

Male

36-60
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Education
background
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Senior high
school
Senior high
school
Senior high
school
Senior high
school
Junior high
school
Junior high
school

Vocation
s
Worker
Worker
Worker
Worker
Worker
Worker
Worker
Worker
Worker
Worker
Worker
Worker

Residence
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm

Zhou
Shenxing
Huang
Zhili
Huang
Chuanyo
ng
Li
Shiping
Deng
Quan
Huang
Meiying

13876853
831
13876445
837

19

Pan
Binge

20

13

Male

36-60

Female

36-60

Male

36-60

Male

36-60

Male

36-60

Male

36-60

13876570
862

Female

36-60

Wang
Debin

13876793
167

Male

21

Tang
Xiuru

13086067
609

Female

36-60

22

Li Jun

13807520
926

Male

36-60

23

Li
Xiaoqion
g

13876660
636

Female

36-60

24

Chen
Yuanyuan

18876985
266

Female

35

25

Zhu
Liping

13807581
042

Female

35

26

Ma
Yuling

18708941
663

Female

36-60

27

Li
Haihang

38214789

Male

60

28

Liu
Wenquan

38281263

Male

36-60

29

Liang
Guosheng

13322031
951

Male

60

30

Chen
Yihao

15298992
251

Male

35

31

Lin Ting

13976208
524

Female

35

32

Zhang
Heng

18903815
781

Female

35

Xing
Riyang
Chen
Wenxiang

13876204
029
13976181
752

Female

36-60

Female

36-60

14
15
16
17
18

33
34

13876585
076

13158974
703

35
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Junior high
school
Junior high
school
Senior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Junior high
school
Above
junior
college
Above
junior
college
Junior high
school
Junior high
school

Worker
Worker
Worker
Worker
Worker
Worker
Senior
high
school
Worker

Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
Vanguard team of
Nandao Farm
4th District of Harbour
Authority in Sanya
City
100 No. 100, Xinmin
Street, Sanya City

Cadre

Sanya City

Cadre

Sanya City

Worker

Cadre

Worker

Changcheng Garden,
Shengli Road, Sanya
City
Yinxiangnanhai
Apartment of Sanya
City
Harbour Authority
Dormitory of Sanya
City

Worker

6th team, Linchun
Substrict, Sanya City

Cadre

130 No. 130, Xinfeng
Street, Sanya City

Others

Sanya City

Worker

Sanya City

Others

Chunguang Road,
Sanya City

Peasant

Sanya City

Peasant

Chunyuan Community
of Sanya City

Worker
Worker

Yuechuan Village of
Sanya City
Danzhou Substrict of
Sanya City

35

Qing
Yubai

13876426
108

Male

36

Dong
Dechao

13697521
391

Male

37

Long
Hongtao

13138963
602

Female

36-60

38

Chen
Jinqi

13518039
423

Female

35

39

Shao
Bangang

18903815
785

Male

35

40

Zhuo
Sunliang

13807527
786

Male

36-60

41

Chen
Dongyu

13807504
843

Male

36-60

42

Ding
Hongna

13876063
394

Female

36-60

43

Xie Min

13006065
698

Female

36-60

44

Li Jiaqi

88661009

Male

45

Gui Mei

15008074
239

Female

36-60

Female

35

Female

35

46
47

Wang
Mei
Wang
Weifang

36-60

35

35

48

Fu Zhufei

Female

35

49

Wang
Weilian

Male

35

50

Yang Nan

Female

35

Male

35

51
52
53
54
55
56
57
58
59

Wang
Weiping
Jiang
Guihua
Wang
Riguang
Wang
Surong
Wang
Sucong
Wang
Sufang
Wang
Sulong
Pu
Yangzhen
Wang
Kaiming

Female

36-60

Male

60

Female

35

Male

35

Male

35

Female

35

Female

36-60

Male

36-60
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Above
junior
college
Above
junior
college
Senior high
school
Above
junior
college
Above
junior
college
Senior high
school
Above
junior
college
Above
junior
college
Senior high
school
Above
junior
college
Senior high
school
Senior high
school
Senior high
school
Junior high
school
Senior high
school
Junior high
school
Senior high
school
Junior high
school
Junior high
school
Senior high
school
Senior high
school
Senior high
school
Senior high
school
Junior high
school
Senior high
school

Cadre

Others
Others

158No. 158, Yuya
Road, Sanya City
Maternal and child
care service centre of
Sanya City
Navy forest base in
Sanya City

Cadre

Fenghuang Road in
Sanya City

Worker

Chunyuan Community
of Sanya City

Worker

Yuejin Road, Sanya
City

Worker

Gangmen Village,
Sanya City

Others

Golden Phoenix Sea
View Hotel in Sanya
City

Others

Hexi Road, Sanya City

Worker

Sanya City

Worker

3rd Middle School in
Sanya City

Peasant

Mao Cun

Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant

Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

Gao
Changfen
g
Wang
Weijie
Pu
Lianghua
Pu
Yuqiong
Wang
Shaojin
Wang
Gaogao
Wang
Xiaofeng
Wang
Yongshen
g
Luo
Xiangmei
Wang
Wenxin
Wang Jun
Wang
Wenzhon
g
Luo
Yafeng
Wang
Yao
Wang
Nan
Su
Yanmei
Wang
Jinhui
Wang
Shuang
Wang
Lisha
Wang
Youxing
Wang
Lizhu
Wang
Jinliang

13807513
526
13976893
041

Male

35

Female

35

Female

36-60

Male

35

Female

35

Male

35

Female

35

Male

35

Female

36-60

Male

36-60

Male

35

Male

36-60

Female

35

Male

35

Male

35

Female

36-60

Male

36-60

Male

36-60

Female

35

Male

60

Female

36-60

Male

36-60

82

Chen
Yunli

32802237

Female

35

83

Du Lidan

18896970
368

Female

35

84

Lu
Guangyu
an

13307558
194

Male

36-60
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Senior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Senior high
school
Junior high
school
Below
Primary
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Above
junior
college
Above
junior
college
Senior high
school

Peasant
Peasant
Peasant
Peasant

Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village
Mao Cun Team of
Shuijiao Village

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Daen

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Peasant

Dayuan

Cadre

Reduse landfill

Cadre

Reduse landfill

Worker

Reduse landfill

85
86
87
88
89
90

Mai
Xiaodong
Chen
Xiao
Wang
Pinghua
Huang
Manliang
Wang
Zhan

13627512
723

13697559
647
13876598
700

Luo Qun

Female

36-60

Male

36-60

Female

36-60

Male

36-60

Male

36-60

Male

36-60

Male

60

Male

36-60

Male

36-60

Male

36-60

Female

36-60

Male

36-60

Female

36-60
36-60

Wang
Youcai
Huang
Yaji
Wang
Qiang
Wang
Guohua
Chen
Yuming
Wang
Guoliang
Wei
Guoyin

13136094
620

98

Sun Chao

13322083
880

Male

99

Luo Bei

13976283
124

Female

35

10
0

Fu
Bingru

18976608
371

Female

35

10
1

Wang
Renhuang

13876916
073

Male

36-60

10
2

Zhou Yan

13976849
293

Female

36-60

10
3

Zheng
Yuanfan

13807534
285

Male

36-60

10
4

Sun
Rongmin
g

13876912
708

Male

36-60

10
5

Fu
Xuteng

18976673
456

Male

36-60

10
6

Wang
Chun

13307632
122

Female

35

10
7

Huang
Shaoru

Female

36-60

91
92
93
94
95
96
97
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Senior high
school
Senior high
school
Junior high
school
Junior high
school
Senior high
school
Senior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Junior high
school
Senior high
school
Above
junior
college
Above
junior
college
Senior high
school
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college

Worker

Reduse landfill

Worker

Reduse landfill

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Peasant

Baomi group

Worker

Dormitory of Tangta
administrative office

Cadre

Dormitory of Tangta
administrative office

Worker

Dormitory of Tangta
administrative office

Worker

Tangta power station

Cadre

Tangta power station

Cadre

Tangta power station

Worker

Tangta power station

Worker

Tangta power station

Cadre

Tangta power station

Worker

Tangta power station

Worker

Tangta power station

10
8

Huang
Shibai

13876590
818

Male

36-60

10
9

Li
Derong

13617505
166

Male

36-60

11
0

Ji Xinhu

13098973
379

Male

36-60

11
1

Zhou
Tiandi

13907680
715

Male

35

11
2
11
3
11
4
11
5
11
6
11
7

Li
Shiyong
Wang
Shaohong
Zheng
Xiqing
Zhou
Guoshu
Li
Fengming
Wu
Shijing
Liu
Minglian
g

13976842
018
13700438
311

Male

36-60

Male

36-60

Male

36-60

Female

36-60

Male

36-60

Female

36-60

Male

36-60

11
8
11
9
12
0
12
1
12
2
12
3

Chen
Chaoshan
Feng
Deyin
Wang
Linming
Feng
Weifang

12
4

Tang
Ruhai

12
5
12
6

Tang
Rufu
Tang
Ruxiang

12
7

Wang
Zhiliang

12
8
12
9
13
0
13
1

Wang
Xiang
Pu
Yurong
Liang
Ying
Pu
Guoqiang

Chen Yan

13700438
311

13907602
916
13876861
759
13647521
219
13807538
901
13976187
906
13976187
906

Female

35

Male

36-60

Male

36-60

Male

35

Male

35

Male

36-60

Male

36-60

Male

36-60

Male

35

Male

35

Male

35

Male

35

Male

35
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Above
junior
college
Above
junior
college
Above
junior
college
Above
junior
college
Junior high
school
Junior high
school
Senior high
school
Senior high
school
Junior high
school
Senior high
school
Junior high
school
Senior high
school
Junior high
school
Junior high
school
Senior high
school
Senior high
school
Above
junior
college
Junior high
school
Junior high
school
Below
Primary
below
Junior high
school
Junior high
school
Junior high
school
Senior high
school

Cadre

Tangta power station

Worker

Tangta power station

Worker

Tangta power station

Others

Tangta power station

Worker
Worker
Worker
Worker
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant
Peasant

Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm
Outpost team of
Nandao Farm

Peasant

Mumian Village

Peasant

Mumian Village

Peasant

Mumian Village

Peasant

Mumian Village

Peasant

Mumian Village

Peasant

Mumian Village

Peasant

Mumian Village

Peasant

Mumian Village

13
2

Wang
Fuzhong

Male

35

13
3

Wang
Yashi

Male

35

Below
Primary
school
Junior high
school

Peasant

Mumian Village

Peasant

Mumian Village

Table 13.3-2 Summary of release of public participation survey questionnaire
Type

Personal
questionnaire

Team
questionnaire

Sensitive point
Vanguard team of Nandao Farm
Dormitory of Tangta Administrative office
Refuse landfill
Tangta power station
Mumian
Baomi
Daying (Daen)
Dayuan
Mao Cun
Outpost team of Nandao Farm
Sanya citizen
Subtotal
Sanya Municipal Population and Family Life
Committee
Sanya Municipal Price Bureau
Sanya Municipal Technology and Industrial
Informatization Bureau
Sanya Municipal Tourism Development Committee
Sanya Municipal Development and Reform Committee
Sanya Municipal Urban Construction Environment
Protection Working Committee of the Standing
Committee of the NPC
Sanya Municipal Party Committee Office of the
Consultative Conference of the People’s Government
of China
Sanya Municipal Coast Defense and Port Office
Sanya Municipal Ocean and Fishery Bureau
Sanya Municipal Department of Civil Affairs
Sanya Municipal Committee of Patriotic Health
Movement
Sanya Municipal Planning Bureau
Sanya Municipal CPPCC Office
Sanya Municipal Department of Land Environment &
Resources
Sanya Municipal Forestry Bureau
Hainan Provincial State-owned Licai Farm
Shuijiao Village Committee of Fenghuang Town in
Sanya City
Tangta Power Station in Fenghuang Town
Sanya Municipal Garbage Disposal Plant
Subtotal

Issue
20
5
5
12
10
10
10
10
18
12
28
140

Recover
18
3
5
12
10
10
9
9
18
12
27
133

1

1

1

1

1

1

1
1

1
1

1

1

1

1

1
1
1

1
1
1

1

1

1
1

1
1

1

1

1
1

1
1

1

1

1
1
19

1
1
19

Table 13.3-3 Statistical table of public participation survey object
Type
Personal

Classification
Gender

Male
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Number of
people
78

Proportion (%)
60.0

questionnaire
Age

Profession

Education
background

Female
≤35
36~60
60
Cadre
Worker
Fisherman
Peasant
Others
Junior college and
above
Senior high school
Junior high school
Below Primary school

55
48
78
7
13
46
0
67
7

41.4
36.1
58.6
5.3
9.8
34.6
0.0
50.4
5.3

34

25.6

34
62
3

25.6
46.6
2.3

Table 13.3-4 Statistical table of survey results (personal questionnaire)
Contents

Options

1. →hether you hear of “Sanya Municipal Solid
→aste Incineration Plant Project”?

. A. know about
. B. hear of
C. not familiar with
2. Whether you are satisfied to local
A. satisfy
environmental quality?
B. ordinary
C. unsatisfied
3. Which aspects the major environmental
A. air pollution
problems in surrounding areas are performed in
B. water pollution
from the perspective of you (multiple-choice)?
C. noise pollution
D. solid waste pollution
E. ecological damage
F. Others
4. The environmental impact on project
A. ir pollution
construction (multiple-choice)?
B. water pollution
C. noise pollution
D. solid waste pollution
E. ecological damage
F. environmental risk
G. Others
*5. What effect of the construction of Sanya
A. beneficial
Municipal Solid Waste Incineration Plant on
B. harmful
local environment from the perspective of you?
C. basically no
influence
*6. Do you think whether this project is
A. necessary
necessary for local residents’ life and social
B. be insignificant
development?
C. unnecessary
7. If the impact of the project on the environment
A. support
can meet the relevant national standards, what’s
B. be insignificant
your attitude to the construction of the project?
C. support with
conditions
D. nonsupport
* Indicates that parts of the questionnaires are leaked.
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Number
of people
85
42
6
92
34
7
97
73
23
21
16
1
93
53
17
13
19
5
2
110
9

%
Proportion
(%)
63.9
31.6
4.5
69.2
25.6
5.3
72.9
54.9
17.3
15.8
12.0
0.8
69.9
39.8
12.8
9.8
14.3
3.8
1.5
82.7
6.8

6

4.5

105
0
1
120
0

78.9
0.0
0.8
90.2
0.0

13

9.8

0

0.0

Table 13.3-5 Statistical table of survey results (team questionnaire)
Contents

Options

1. Do you understand “Sanya Municipal Solid
→aste Incineration Plant” project?

A. know about
B. hear of
C. not familiar with
A. satisfy
B. ordinary
C. unsatisfied
A. air pollution
B. water pollution
C. noise pollution
D.
solid
waste
pollution
E. ecological damage
F. Others
A. air pollution
B. water pollution
C. noise pollution
D.
solid
waste
pollution
E. ecological damage
F. environmental risk
G. Others
A. conformity
B. basical conformity
C. inconformity
D. unknown
A. beneficial
B.
basically
no
influence
C. harmful
A. support
B. does not mattes
C.
support
with
conditions
D. nonsupport

2. Whether you are
environmental quality?

satisfied

to

local

3. Which aspects the major environmental
problems in surrounding areas are performed in
from the perspective of you (multiple-choice)?

4. What the main environmental impact on
project construction (multiple-choice) from the
perspective of you?

5. Whether the project construction meets the
requirements of local industrial development?

6. Whether the project construction is conducive
to the development of the region?

7. If the impact of the project on the environment
can meet the relevant national standards, what’s
your attitude to the construction of the project?

Number
of people
9
9
1
14
5
0
7
8
9

Proportion
(%)
47.4
47.4
5.3
73.7
26.3
0.0
36.8
42.1
47.4

8

42.1

4
2
12
11
5

21.1
10.5
63.2
57.9
26.3

4

21.1

2
6
0
8
10
0
1
19

10.5
31.6
0.0
42.1
52.6
0.0
5.3
100.0

0

0.0

0
17
0

0.0
89.5
0.0

2

10.5

0

0.0

12.3.3 Analysis of survey results
It can be seen from Table 13.3-2 there are more male than female among all
persons participating in the survey; most of persons are 36~60-year-old among all
ages, followed by persons younger than 35-year-old; covering persons with different
education background (from primary school to junior college and above); most of
persons are graduated from junior high school and senior high school; covering
farmers, workers, cadres, etc., of which most of persons are farmers, as most of the
inhabitants in this region are farmers, the survey rate is in line with the reality.
(1) Analysis of personal survey statistical results
1) 63.9% of the survey objects know about the project, 31.6% of the survey
objects hear of the project, indicating that the vast majority of the surrounding public
can better understand the project and the public have a certain understanding to the
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project through various channels. The on-site investigation plays certain role of
publicity to project construction.
2) 69.2% of the respondents are satisfied with local environment quality, 25.6%
of the respondents feel that the local environment quality is general, 5.3% of
respondents are not satisfied with their environment quality, expressing that the
village has a dirty, chaotic and poor phenomenon.
3) For the major environmental problems of the existing surrounding areas,
72.9% of the respondents consider air pollution, 54.9% of the respondents consider
water pollution, 17.3% of the respondents consider noise pollution, 15.8% of the
respondents consider solid waste pollution and 12.0% of the respondents consider
ecological damage. Most of villagers believe that part of the waste transport vehicles
fails to be sealed and the stink may cause certain impact as these vehicles passing
through it.
4) 69.9% of the respondents are most concerned about the air pollution brought
by project construction, 39.8% of the respondents are more concerned about water
pollution brought by project construction, 12.8%, 9.8%, 14.3% and 3.8% of the
respondents are concerned about the noise pollution, solid waste pollution, ecological
destruction and environmental risks brought by the project construction.
5) 82.7% of the respondents consider that the construction of the project is
conductive to local environment, 6.8% of the respondents consider that the
construction of the project is negative to local environment, indicating that the
majority of respondents consider that the construction of the project is conductive to
local environment.
6) 78.9% of the survey objects consider that the project is necessary for the life
of local residents and social development, only 0.8% of the survey objects consider
that this project is insignificant and not necessary for the life of local residents and
social development.
7) According to collected questionnaire, all surveyed masses support the
construction of this project, only 9.8% of the respondents propose to conditionally
support the project construction, i.e. the operation of the project must take the
satisfaction of relevant national standards as a precondition.
(2) Analysis of team survey statistical results
1) 47.4% of the respondent units know about the project, 47.4% of the
respondent units hear of the project, indicating that local government departments and
units are more concerned about the project construction.
2) 73.7% of the respondent units are satisfied with the environmental quality
status of the project area, only 26.3% of the respondent units feel that the
environmental quality in project area is general, indicating that the environmental
quality in the project area is better.
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3) 47.4% of the respondent units consider that the major environmental problems
in areas around existing project are mainly noise pollution, followed by solid waste
and water pollution, accounting for 42.1% respectively, indicating that the majority of
respondent units consider that there are still some of the environmental problems
around the existing projects, which mainly focuses on airport noise, the household
waste disposal and sewage treatment are needed to further strengthen, and the
construction of this project will help reduce the solid waste pollution.
4) The respondent units are most concerned about the air pollution and water
pollution problems brought by project construction, accounting for 63.2% and 57.9%,
respectively. Therefore, when the project construction is put into operation, it needs to
focus on and strengthen the pollution prevention and control.
5) 94.7% of the respondent units consider that the project construction complies
with the requirements of local industrial development.
6) The respondent units consider that the project construction is conducive to the
development of the region;
7) If the impacts of the project on environment can meet the relevant national
standards, 89.5% of respondent units support the construction of this project; 10.5%
of the respondent units will support the project construction and operation of it takes
environmental protection measure and is strictly in accordance with the national
standards.
The specific suggestions and requirements raised by the respondent masses and
respondent units mainly focus on the following two points:
1) Develop corresponding plan for the periphery of incineration plant, it must
manage strictly in accordance with the requirements within environmental protection
distance. It is prohibited to randomly set up settlements and shall coordinate with
relevant departments to implement jointly;
2) The incineration plant shall implement to construct all pollution control
measures, strictly manage and monitor during operation. Part of the relevant
information must be disclosed to the public in a timely manner;
3) Complete garbage collection and classification works, take reliable measures
to ensure that the pollutants are discharged reaching the standards. It shall also ensure
efficient and stable treatment effects to prevent secondary pollution and protect
surrounding air and water environment.
To sum up, in the questionnaire survey, local government departments and the
majority of the public are concerned about and support the construction of the project
and consider that the implementation of the project is in line with the needs of the
local socio-economic development and conductive to improving the sanitary quality
conditions of the landfill. But they also worry about the implementation of the project
will cause secondary pollution, so the operating units shall take reasonable and
effective environmental protection measures to protect the surrounding environment.
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12.4 Other feedbacks during publicity period
During the twice publicity of the project, it has received one phone feedback and
four e-mail feedback.
One telephone feedback is provided by Sanya resident who considers that the
project shall introduce advanced technology to meet emissions standards and increase
the scale of construction to meet the development needs of Sanya City.
Among four e-mail feedbacks, one person concerns about that whether the
incineration plant will cause secondary pollution problems, and considers to test the
reality and effectiveness of public participation and mailbox settings; one person
consults the plant location, there is no feedback once again after receiving e-mail
reply (can not visit again); one person opposes to the construction of waste
incineration plant, and there is no feedback once again after receiving e-mail reply
(can not visit again); one person is environmental protection insider in Haikou City,
we call him again during the secondary publicity and he showed that he did not totally
oppose to the construction of waste incineration plant. The premise of the project
construction is to prepare household wastes classification and implement the
construction of various pollution control measures to ensure standard discharge and
that the surrounding environment is not destroyed.

12.5 Public survey conclusion and opinions
The public survey results and returning results show that the respondents support
the construction of the project and consider that the construction of the project will
help protect the sustained socio-economic development in Sanya City and improve
environmental hygiene. Meanwhile, the respondents also concern about the
environmental impact brought by project construction. For above public survey
results, the following requirements are proposed for the evaluation:
(1) It requires the construction unit to strictly implement the environmental
protection “three simultaneous” system, intensify pollutant control power, comply
with the provisions of relevant state regulations, ensure timely disclosure of relevant
information and guarantee to meet pollutant discharge standards or carry out proper
disposal;
(2) When the project is completed and put into operation, it needs to
continuously improve the level of clean production to minimize the generation and
emissions of pollutants from the source;
(3) The project implementation unit shall strengthen the daily maintenance and
management of production equipment and pollution control measures to eliminate the
phenomenon of accident emissions;
(4) The project implementation unit joints with relevant government
departments to well carry out publicity and interpretation work and coordinate the
surrounding residents to create a good foundation for the smooth implementation of
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the project.
(5) The construction unit shall always firmly establish people-oriented thinking,
strengthen environmental protection, minimize pollutant emissions to reduce the
impact on the environment to a maximum and protect the quality of living
environment of surrounding residents in order to facilitate the survival and
development of the project in the process of project construction and after being put
into operation.

12.6 Grievance Redress Mechanism
Sanya Project has established an online monitoring system to make sure all
environmental data comply with the national and regional laws and regulations.
Monitor many relevant parameters such as concentration of flue dust (particulates),
SO2, NOx and CO, flue gas flow rate, temperature, humidity and oxygen content, etc,
and record the discharge rate and total discharge amount ,etc. Sanya Environment &
Municipal Administration Bureau and Solid Waste Management Bureau are in charge
of supervision. If there is excessive discharge or pollution accident, Sanya
Environmental Protection Bureau and Construction Bureau will conduct investigation.
Local citizen will directly make complaint to local government.
Hold meeting with environmental protection bureau and surrounding villages
and citizens. Set up complaint call: 0898-38219763
Public survey during the environmental impact assessment has been carried out.
There are many ways for public participation. Public participation in the
environmental assessment adopts online notice, newspaper notice and public
participation questionnaire and public hearings, and the investigation is combined by
representativeness and randomness. Set up complaint call: 0898-38219762
At construction phase of project, strengthen the environmental protection
awareness, eliminate the illegal acts, implement different environmental protection
management measures, strengthen environmental management and reduce the impact
to the surrounding environment as much as we can. The environmental protection
administrative department will strengthen the supervision, guarantee the project
operation according to the design principles and implement different environmental
protection measures. Set up complaint call: 0898-38219761
When any dispute arises from project construction and operation, public may file
an appeal with competent authorities. Assigned person will responsible for record and
documents file. Authority, Project Company, local citizen and the complainants will
implement on-site inspect. Related to the complaint from Environmental Protection
Bureau, Project Company will cooperate with local authorities on supervision and
inspection. The results and amend must report to the relevant departments and publics.
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13 Environmental management and monitoring plan
13.1 Environmental management
13.1.1 The importance and urgency of environmental management
Environmental protection is a basic state policy of China. The environmental protection
focuses on prevention. It is the key to implement our prevention-oriented environmental policy
to strengthen the environmental management of construction projects. By strengthening the
environmental management of the construction project, it can better coordinate the relationship
between economic development and environmental protection to achieve the purposes of
economic development and environmental protection. The implementation of the strategy of
sustainable development has become an urgent task in China’s environmental management.
→ith the booming development of all building causes in China, China’s environmental
protection work is facing severe challenges. As the relaxation of environmental management to
construction project, it causes frequent exposure of serious incidents of major pollutions and
makes people aware of the particular importance and urgency to strengthen the environmental
management of construction projects.

13.1.2 Environment management system
The environmental impact assessment system of construction project, environmental
protection facilities and main project’s “three simultaneous” system (including simultaneous
design, simultaneous construction and simultaneous commissioning) are the reflection of
prevention-oriented environmental protection policy. The link-up between the two systems form
a whole process management to construction project and is an important measure to prevent that
the construction project generates new sources of pollution and causes ecological destruction.
→ith economic development, the scope of “construction project” included in the environmental
management is expanding continuously. The two environmental management systems of
construction project are also further developed and deepened, which is broadened from
controlling local environment to regional or watershed environment; from scattered points
source of pollution to the combination of total control and concentration control; from single
concentration control to the combination of total control and concentration control; from
focusing on end control to advanced technology and clean production process control; from the
control of new pollution resource to using new industry to replace old industry and increasing
output without increasing pollution.

13.1.3 Content and requirements of the environmental management
According to the nature of the project and the characteristics of impact on the environment,
the content and requirements of the following environmental management are proposed.
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(1) Establishment of environmental management agencies
The environmental management agencies during operation period shall be constituted by
staff with environmental protection experiences (can be part-time staff) assigned by the
construction unit.
(2) Responsibilities of environmental management agencies and environmental
management staff
The environmental management regulations and rules of the project are developed
during operation period according to the environmental quality standards, pollutant discharge
standards and the relevant provisions and requirements issued by national and local
environmental protection authorities to define the working duties of each environmental
management personnel.
During the commissioning, it shall check various environmental facilities of the project,
the faults of environmental protection facilities shall be maintained, rectified and improved in a
timely manner, so that they can operate normally. It shall carry out “three simultaneous”
acceptance for government environmental protection departments and make thorough and
meticulous preparations ensure full compliance of the “three simultaneous” acceptance.
Actively cooperate with the government environmental authorities to handle with the
opinions and complaints of nearby residents and units. It shall start from the overall situation of
maintaining stability and unity and based on the purpose of serving the people wholeheartedly to
successfully resolve environmental disputes.
Deal with daily various environmental protection matters, gradually improve various
environmental management systems, focus on collecting all basic information as well as other
associated information, including project monitoring, sewage treatment, etc.
Ensure that the display screen set in eye-appeal location can operate normally, release
furnace temperature, flue gas residence time, flue gas outlet temperature, carbon monoxide and
other data to the public to accept social supervision; submit dioxins and other monitoring results
that can not be searched on internet to the local environmental protection departments in a
timely manner.
Set display screen in eye-appeal location of the plant, release furnace temperature, flue
gas residence time, flue gas outlet temperature, carbon monoxide and other data to the public to
accept social supervision.
Establish corporate environmental information disclosure system and release the annual
environmental report to the society.

13.2 Environmental monitoring program
13.2.1 The importance and necessity of environmental monitoring
Through the implementation of whole process monitoring to the construction project, it can
accurately understand the extent and scope of the impact of pollution caused by the project on
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the environment during the construction period and operation period. Through the statistical
analysis to environmental monitoring or survey data, it can understand whether the impact of the
wastewater, noise, and other sources of pollution on the environment on construction project
during construction and operation period can meet the requirements of the relevant national or
local environmental quality standards so as to ensure standard emissions. Meanwhile, it is also
the inspection to the waste water, noise pollution control facilities, so that we can find the
problems in a timely manner and improve and perfect pollution control facilities to ensure the
normal operation of pollution control facilities.

13.2.2 Environment monitoring institutions
The corporate environmental division is responsible for the environmental monitoring of
Sanya Municipal Solid Waste Incineration Plant, mainly including environmental management,
regular sampling and monitoring and analysis, and environmental education, etc. Equip with
certain instruments and equipment to carry out daily monitoring works and collect daily
monitoring information to provide basis for environmental management and pollution control.

13.2.3 Environment monitoring plan
13.2.3.1 Monitoring purposes
Environmental monitoring is the important environmental and technical support in
environmental protection and the purposes to carry out environmental monitoring are:
(1) Check protection measures to bare construction surface, construction dust,
construction wastewater and other environmental problems existed during project construction
period to handle them in a timely manner;
(2) Check and track the implementation and effects of various environmental measures
during the operation process after the project was put into operation to grasp the dynamics of
change of environmental quality;
(3) Understand the operation of the project environmental engineering facilities to ensure
the normal operation of these facilities;
(4) understand the project implementation of environment quality monitoring measures
related to the project;
(5) Provide technical support to improve the environmental quality of the areas around the
project.
13.2.3.2 Monitoring content
According to the actual situation of the plant’s pollutant emissions and corporate
development planning, the environmental protection division staffs are responsible for the
monitoring tasks of corporate sources of pollution and environmental quality. The monitoring
items include but not limited to the followings:
(1) Atmospheric environmental monitoring
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Monitoring point
In accordance with the provisions of Determination of Particulates and Sampling Method
of Gaseous Pollutants Emitted From Exhaust Gas of Stationary Source (GB/T16157- 1996) and
Technical Norm for Continuous Emission Monitoring of Flue Gas Emitted From Thermal Power
Plant (HJ/T75-2001), the flue gas sampling points of waste incinerator should be set on the
straight pipe of the vertical chimney. A hand sampling hole should be reserved at about 0.5m of
the downstream of dust monitoring holes for calibration.
Monitoring project
Flue gas flow, temperature, pressure, humidity, O2, CO2, smoke concentrations, HCl, SOX,
NOX, CO, PM10, NOX, HCl, fluoride, dioxins and heavy metals.
Monitoring program
A. Pollutants in flue gas
Flue gas flow, temperature, pressure, humidity, O2, CO2, smoke concentration, HCl, SOX,
NOX and CO use real-time online testing and the test frequency is once per minute or a few
minutes. It is tested once a year;
B. Pollutants in flue gas
The test of dioxin emissions shall be carried out at least once a year, and the testing data
shall be submitted to the local environmental protection departments for record; the heavy
metals and other pollutants shall be detected by routine laboratory methods with sampling
frequency of once each quarter.
(2) Sewage monitoring
The pollutants in sewage: CODCr, BOD5, SS, NH3-N, TP, PH value, heavy metals, etc.
They shall be detected by routine laboratory methods with test frequency of once a week.
(3) Noise monitoring
The noise level dB (A) in somewhere in the workshop of around the plant boundary is
taken as the main test object and tested by the noise test instrument purchased by the plant.
(4) Ash monitoring
Slag test focuses on hot burning reduction rate test, meanwhile taking into account other
indicators, including density, moisture content, particle size, etc. It is tested in the laboratory of
the plant. The test frequency is determined according to production needs.
(5) Malodorous monitoring
The contents of the test are determined in accordance with relevant national standards. The
important indicators include: H2S, ammonia, etc.
(6) Waste incinerator fly ash detection
There are larger changes in compositions sometimes due to the uncertainty of the
composition of municipal solid wastes. Therefore, the hazardous waste identification test shall
be carried out to garbage incinerator fly ash on a regular basis. The pollutants in fly ash mainly
include heavy metal concentration test; meanwhile, when it tests the dioxin concentration in flue
gas, the dioxin concentration in the fly ash shall also be tested. Specifically: entrust qualified
units to test in accordance with the provisions of Identification Standards for Hazardous Wastes225

Identification for Extraction Toxicity (GB5085.3-1996) to ensure that the hazardous waste can
not enter the general disposal program of solid waste. The test frequency is once a year.

13.3 Plant afforestation
13.3.1 Role of afforestation
The afforestation in plant area has the effects pf cleaning air, reducing noise, etc. The
afforestation rate shall not be less than 29.71%. The air purification functions of plants are
multi-faceted and mainly include:
(1) Reduce the concentration of harmful gases in the atmosphere
The plants can absorb SO2, NH3, NO2, chlorine, ozone, mercury vapor and peroxy acetyl
nitrate, ethylene, benzene, aldehydes, ketones, etc. For example, the concentration of SO 2 can be
reduced by 25~75% as passing through a forest belt of oriental plane with height of 15m and
width of 15m. The green plants can block, filter and absorb harmful gases and play a role in
purifying the air.
(2) Reduce dust in the air
The green plants can block, filter and adsorb the dust in the air. The grass also significantly
reduces the dust in the air, which not only can absorb the dust in the air, but also fix the surface
dust.
(3) Reduce noise level
When the sound wave is transmitted to the crown, it can be non-directionally reflected or
absorbed by dense foliage, so we can take advantage of the forest, hedges and bushes to block
noise.

13.3.2 Suggestions of plant afforestation
It shall consider take into account to use the open space in plant area to grow trees or grass
with higher ability to resist contamination and enhance purification.
It shall grow tall shade trees, shrubs, turf and other plants around the plant boundary
and in the open space of plant. It also plants some ornamental trees and flowers at the
centralized green areas of the plant to improve the environment and help workers eliminate
fatigue;
Set a forest belt among the production area, living area and office area to block and
absorb lag dust and reduce noise level;
Plant street trees on both sides of the road, grow lawn around the workshop to improve
visual environment and reduce the impact of emissions, odor, noise, dust, etc., and
cross-contamination;
Through the implementation of above measures, it not only reduces the impact of waste
incineration process on the environment, but also beautifies the plant and creates a good
working environment for employees.
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13.4 List for final acceptance of environmental protection projects
The list for final acceptance of environmental protection projects is shown in table 13-1.
Table 13-1 Project environmental acceptance list
No.

1

Acceptance
facilities and
contents
Exhaust
gas
control
measures

2

Malodorous
prevention
measures

3

Plant boundary
noise

4

Dioxin control

5

Domestic
sewage
Treatment
leachate

6

7
8

9
10

11

of

Construction
wastes
Household
garbage
and
sludge
Plant
afforestation
Pollutants
discharge outlet
(source)
Environmental
information

Acceptance target

Acceptance
working
condition

Acceptance
competent
departments

→hether adopt the “dry + semidry + SNCR + activated
carbon adsorption + bag-house” flue gas treatment
process; whether the flue gas meets the emissions
requirements of the EIA; install flue gas automatic
continuous monitoring devices and exceeding alarm
device; propose requirements for the auxiliary
discrimination measures of dioxin; main process criteria,
sulfur oxides, nitrogen oxides, chlorides and other
pollution factors shall be carried out online monitoring and
networked with local environmental protection
departments; whether to set display screen in the
eye-appeal location of the plant, release the furnace
temperature, flue gas residence time, flue gas outlet
temperature, carbon monoxide and other data to the
public; measure the consumption of activated carbon.
Whether the height of exhaust pipe can meet the design
requirements.
The garbage unloading system, garbage conveyer system
and garbage storage pools are designed as close type. The
garbage storage pool and garbage conveyer system are
operated by negative pressure operation mode, and the
buildings and structures of garbage leachate treatment
shall be stamped. Whether transport with seal processing.
Whether meet Class II standard of Emission Standard for
Industrial Enterprises Noise at Boundary (GB12348-2008)
class standard.
Through monitoring the temperature of each furnace to
control the generation of dioxins, incinerator 850~
1100°C, the inlet of screen-style heating surface <650°C,
the economizer inlet <400°C, outlet ~200°C.
Whether it is included to domestic sewage station for
processing and reused
Whether reserve the leachate back nozzle, whether spread
film to seal landfill; whether the sewage treatment meet
the discharge standards.
Whether it is transported to the locations designated by the
Government for disposal
Whether it is burnt in the incinerator

75%The
acceptance
shall
be
carried
out
under
the
conditions of
stability, and
that
the
production
load reaches
above 75% of
the production
capacity
forecasted
recently

Department
of
Land
Environment
& Resources
of
Hainan
Province

Whether the afforestation area in the plant reaches above
29.71%
Whether it is listed with logo

Whether establish corporate environmental information
disclosure system and release annual environmental report
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management

to the community.
Whether the display screen is set in eye-appeal location,
release furnace temperature, flue gas residence time, flue
gas outlet temperature, carbon monoxide and other data to
the public to accept social supervision.
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14 Conclusion and Suggestions
14.1 Project overview
In order to solve the contradiction between the scarce capacity of Sanya
Municipal garbage disposal facilities and the sharp increase of the amount of garbage,
Sanya Municipal Administration for Parks Environment and Sanitation plans to
establish Sanya Municipal Solid Waste Incineration Plant in the south of Sanya
Municipal Solid Waste Sanitary Landfill. The project covers an area of 80 mu with a
total investment of 571.58 million Yuan. It is constructed according to garbage
handling capacity of 700t/d, uses two sets of mechanical grate waste incinerator with
handling capacity of 350t/d; the waste heat is used to produce steam and generate
electricity, it supports two sets of 9MW condensate-type steam turbine generator with
annual power generation of approximately 0.96 × 108k→·h/a, the self-use electricity
accounts for about 21% of the generating capacity; the flue gas treatment selects dry +
semidry + SNCR + activated carbon + bag type dust collector processing technologies;
install emissions automatic monitoring system and exceeding alarm device.

14.2 Current situation of
construction project location

environmental

quality

of

14.2.1 Conclusion of ambient air quality status assessment
The percentages of the maximum concentration value of SO2, NO2, CO, PM10
and TSP in project land and seven monitoring points around the project account for
less 100% of standard limits. The percentage meets the requirements of Class II
standard of Ambient Air Quality Standard (GB3095-96); the percentages of the
maximum concentration value of HCl, fluoride, Pb, Cd, Hg and As account for less
100% of standard limit, and the concentrations of HCl, fluoride and Pb can meet the
requirements of “maximum allowable concentration of harmful substances in the
atmosphere” in residential areas of Hygienic Standards for the Design of Industrial
Enterprises (TJ36-79 ), the concentration of Cd can meet the provisions of
environmental standards of the former Yugoslavia.
The percentages of the maximum concentration value of H2S in 11 monitoring
points of the project land, areas around the project and landfill boundary maximum
account for less 100% of the standard limits, and the concentrations of H2S can meet
the requirements of “maximum allowable concentration of harmful substances in the
atmosphere” in residential areas of Hygienic Standards for the Design of Industrial
Enterprises (TJ36-79); the percentages of the maximum concentration value of NH3 in
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3 # monitoring point (the northern boundary of the landfill) account for more than
100% of the standard limit and the concentration of NH3 can not meet the
requirements of “maximum allowable concentration of harmful substances in the
atmosphere” in residential areas of Hygienic Standards for the Design of Industrial
Enterprises (TJ36-79), secondly, the concentration of NH3 in other monitoring points
can meet the requirements of “maximum allowable concentration of harmful
substances in the atmosphere” in residential areas of Hygienic Standards for the
Design of Industrial Enterprises (TJ36-79); the odor monitoring results show that the
odor in northern and southern boundary of the garbage landfill has also been
excessively emitted to the project site, therefore it shall strengthen the deodorant
management of garbage landfill.

14.2.2 Conclusion of water environment quality status assessment
In the project planned construction areas, the fecal coliform in surface water of
various monitoring sections, ammonia and nitrogen in 2 # monitoring section (100m
at the downstream the outlet of garbage) and 3 # monitoring section (west of the
project site) are out of limits, the concentrations of other indicators can meet the
requirements of Class III water quality of Environmental Quality Standards for
Surface Water (GB3838-2002). The out of limits of fecal coliforms may be associated
with the living and health habits of the project area (rural areas) and the out of limits
of ammonia and nitrogen in 2 # monitoring section (100m at the downstream the
outlet of garbage) and 3 # monitoring section (west of the project site) may be mainly
due to that the landfill sewage treatment station fails to handle with garbage leachate
in line with emission standard, so the sewage treatment facilities in original landfill
shall be transformed as soon as possible.
The total bacteria and total coliforms in the groundwater of project planned
construction areas and fluoride in # 1 Sanya Municipal Treatment Landfill are out of
limits, but the concentrations of other indicators can meet the requirements of Class
III water quality of Quality Standards for Groundwater (GB/T14848-93), some even
meet the requirements of Class I and II water quality. The out of limits of total
bacteria and fecal coliforms may be associated with the living and health habits in
project area (rural areas), and the out of limits of fluoride is mainly caused by the
formation of stratum and geology.

14.2.3 Conclusion of acoustic environment quality status assessment
The day and night noise monitoring values in all noise monitoring points around
the planned plant boundary meet the requirements of Class II standard of
Environmental Quality Standard for Noise (GB3096-2008), and the current situation
of acoustic environment quality around the planned project boundary is better.
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14.2.4 Conclusion of soil quality status assessment
The contents of common trace elements Hg, Cd, As, Pb, Cr, Zn in the soil of
evaluation area meet the class II standard of Environmental Quality Standard for Soils
(GB15618-1995), the smaller evaluation index is 0.11-0.50; the contents of common
trace elements Hg, Cd, As, Pb, Cr, Zn are close to the background value.

14.2.5 Conclusion of dioxin status assessment
The monitoring results of dioxins in the air and soil of # 1 Nandao Farm
vanguard and # 2 orchard (730m at the west of project site) meet the requirements of
Japanese environmental standard 0.6pg/m3 and 250pg/g respectively.

14.3 Primary pollution sources
The main sources of pollution of proposed incineration plant are shown in Table
14.3-1.
Table 14.3-1 Pollution sources of proposed project
Pollutants

Exhaust gas

Waste water
Solid waste

Smoke
HCl
SO2
NOX
CO
Hg
Cd
Pb
Dioxin
Dust (handling process)
Waste water
CODCr
NH3-N
Ash, fly ash, etc.

(Pollutant
production (t/a)
2601.84
90.72
64.88
265.04
27.6
4.32×10-4
6.0×10-2
8.32
4.35×10-6
4.66
47667
2383
33.4

Pollutant
reduction (t/a)
2591.44
81.68
45.44
132.48
0
2.59×10-4
5.88×10-2
8.2368
4.3065×10-6
3.26
0
2378.23
32.68

Emission load
(t/a)
10.4
9.04
19.44
132.56
27.6
1.73×10-4
1.2×10-3
8.32×10-2
4.35×10-8
1.4
47667
4.77
0.72

50319

50319

0

14.4 Environmental impact assessment of proposed projects
14.4.1 Conclusions of ambient air impact assessment
(1) The maximum ground level concentrations predicted hours values of SO2
and NO2 in the flue gas of project standard emission incinerator meet the requirements
of Class II standard of Ambient Air Quality Standard (GB3095-1996); the maximum
ground level concentration predicted values of HCl and CO meet the standard limits
of “maximum allowable concentration of harmful substances in the atmosphere” in
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residential areas of Hygienic Standards for the Design of Industrial Enterprises
(TJ36-79). The predictive values of SO2, NO2, HCl and CO in each points of interest
meet the corresponding quality standards.
2

Under a typical day, the predictive values of SO2, NO2, TSP and other

pollution factors meet the requirements of Class II standard of Ambient Air Quality
Standard (GB3095-1996); the predictive values of CO, HCl meet the standard limits
of “maximum allowable concentration of harmful substances in the atmosphere” in
residential areas of Hygienic Standards for the Design of Industrial Enterprises
(TJ36-79).
(3) The predicted conclusion of annual average predictive concentration:
predictive values of maximum ground level concentration of SO2, NO2, TSP, dioxins
and other pollutants and the predictive values of contribution concentration in
environmental sensitive points are not large and account for a smaller rate of standard,
so incineration flue gas emissions after treatment has less contribution value to annual
average concentration of major pollutants in project planned areas and can be emitted
in line with standard.
(4) Environmental protection distance: the project environmental protection
distance is 300m. The survey results show that there are no environmentally sensitive
points in the environmental protection distance, so the environmental protection
distance can be ensured. In addition, it requires local planning department to strictly
control the construction of new settlements within the scope of the protection
distance.
(5) Odor impact analysis: the garbage storeroom of this project is designed with
a fully enclosed structure. The inlet of the fan is on the top of the storeroom, so that
the odor is sucked to the furnace for combustion air to ensure the negative pressure
state in garbage storeroom and have less impact on the surrounding environment.
(6) In this project, a series of pollution prevention measures are taken to control
emissions of dioxins in incineration flue gas, so that the concentration of dioxin in the
incineration flue gas can meet the standard requirements.

14.4.2 Conclusion of water environment impact assessment
(1) Surface water impact analysis: the original displacement of leachate
treatment station of Sanya Municipal Solid Waste Sanitary Landfill was 299 t/d. When
the project is completed, no household garbage shall be embedded in the landfill. The
filming of the landfill reduces the drainage of leachate and the final amount of
reduction is 6205t/a. The construction of the project greatly reduces the discharge of
garbage leachate, and the emission standard of ammonia nitrogen in sewage pollutants
is 15mg/l and the emission standards of other items shall be in accordance with the
provisions of Table 2 of Pollution Control Standards for Solid Waste Landfill (GB
16889-2008), which are not less than the standard in the project EIA approval of
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Sanya Municipal Solid Waste Sanitary Landfill. The setting of the discharge outlet has
passed feasible demonstration in the project environmental impact report of Sanya
Municipal Solid Waste Sanitary Landfill. The sewage pipelines at outside of the
station are unchanged, so that the water displacement is reduced, which improves the
environmental quality of the area around the project.
The domestic sewage from septic tank is discharged into the sewage treatment
buildings by domestic sewage pipe network for unified treatment, supplied to rinse
roads, garbage discharge area and used to wash vehicles when it meets the reuse
standards.
(2) Groundwater impact analysis: the construction of this project will set a
garbage leachate collection pond and transported to the landfill through anti-seepage
pipeline. Therefore in the process of designing the project, it shall take anti-seepage
control measures in accordance with the requirements of hazardous waste
anti-seepage disposal to the filtrate pool which is used to collect garbage leachate in
garbage storeroom; the fly ash is stored by fly ash storeroom and timely delivered to
the landfill for separate landfill to ensure no contamination of groundwater. This
project has less impact on groundwater.

14.4.3 Conclusions of acoustic environment impact assessment
The noise prediction results show that after the was completed and put into
operation, the noise predictive values at the day and night noise prediction points meet
the Class II standard of Emission Standard for Industrial Enterprises Noise at
Boundary (GB12348-2008). The project plant boundary areas meet Class II standard
of Environmental Quality Standard for Noise (GB3096-2008). After installing the
muffler, the steam venting noise value is reduced to 65dB, which has less impact on
the surrounding sound environment after being blocked by buildings and
afforestation.

14.4.4 Conclusion of solid waste disposal impact assessment
(1) The slag discharged under the waste incineration grate is usually cooled by
water. Then remove part of the water, transport to belt conveyor through slag remover,
send to the slag pit through de-ironing separator, the volume of slag pit is designed
according to the storage capacity of 5d. The slag production is 122.16t/d and slag is
sent to Sanya Household Garbage Sanitary Landfill.
(2) The fly ash after stabilization meets the requirements of leaching toxic
standards of Identification Standards for Hazardous Wastes- Identification for
Extraction Toxicity (GB5085.3-2007) and the Pollution Control Standards for Solid
Waste Landfill (GB16889-2008). The fly ash is loaded on the dedicated truck through
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the slag cranes regularly and sent to landfill for disposal. It shall be disposed by
hazardous waste handling unit with qualifications if it can not meet the requirements.
(3) Conclusion of garbage transportation to air environmental quality: the
analogy survey results show that the malodorous gas emitted by sealed garbage truck
is minor than that emitted by non-sealed garbage truck. Meanwhile under normal
vehicle condition, the impact on environment along the way of transportation will be
greatly minimized. The environment impact assessment requires that the garbage in
the project is transported by sealed truck. Meanwhile, in garbage transport process, it
shall try to bypass residential areas to the greatest extent, especially the densely
populated areas.

14.4.5 Conclusion of accident risk evaluation
The possible environmental risks after the project was completed and put into
operation may come from the following aspects: the waste gas, waste water and other
treatment facilities fail to work due to some reasons, resulting in a large number
pollutants are emitted directly; toxic and hazardous industrial wastes are mixed with
household garbage for incineration; the plant is under shutdown state for a long time,
so that the garbage can not be disposed timely. One of the environmental risks mostly
occurred to is the risk of accident pollution discharge caused by failure of sewage
treatment facilities. Accidental discharge of pollutants will have a certain impact on
the surrounding environment. It shall strengthen the management when the project is
completed and put into operation and strictly implement various risk prevention
measures raised by environmental impact assessment to prevent the occurrence of
various accidents.

14.5 Prevention and control measures and countermeasures
for pollution
The pollution prevention measures during operation period are shown in Table
14.5-1.
Table 14.5-1 Lists of pollution prevention measures and countermeasures
Classification
Exhaust gas

Measures
Exhaust gas
treatment
units
of
incinerator
NOX
NOX
processing
measures
Online
monitoring
measures

Main contents
Equip with semi-dry flue gas
purification device, incinerated flue
gas is emitted from a chimney with
inner diameter of 3.0m and height of
80m at high altitude.
SNCRSNCR system denitrification

Install online monitoring system, and
networked with local environmental
protection system, set display screen
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Desired effects
The desulfurization rate
reaches above 70%; the
dedusting efficiency is above
99.6%,
the
removal
efficiency of HCl and other
acid gas is above 90%, the
removal efficiency of NOX is
50% and the garbage
incinerator emissions meet
the provisions of Standard
for Pollution Control on the

Odor
Treatment
measures

Dust
treatment
measures

Waste water

Garbage
leachate
treatment
measures
Other
wastewater
treatment
measures

Noise

Noise
reduction
measures

Solid wastes

Slag treatment
measures
Fly ash

Risks

Household
garbage and
sludge
Management
measures

in eye-appeal location of the plant,
release furnace temperature, flue gas
residence time, flue gas outlet
temperature, carbon monoxide and
other data to the public to accept
social supervision.
The garbage storeroom and garbage
delivery system is with seal and
anti-leakage design, the combustion
air is introduced by primary and
secondary fan from the storeroom of
garbage to form slightly negative
pressure to ensure the escape of odor.
The leachate treatment structures
shall be covered to seal.
Install bag-type dust collector on the
activated carbon bunker and the top
of fly ash silo

Transport to the leachate treatment
station of Sanya Municipal Solid
Waste Sanitary Landfill for disposal
and discharge when it meets
standards.
The domestic sewage and primary
rainwater shall be reused after
pre-treatment. The volume of primary
rainwater collection pool is 1345m3,
neutralization pool is 50m3, and
domestic sewage treatment capacity is
50m3/d.
Select low-noise devices, acoustic
drop equipments to optimize the
general plan, strengthen management
and afforestation
Transport to landfill
Transport
to
landfill
solidification
Factory incineration treatment

Municipal
Solid
Incineration
(GB18485-2001).

Waste

The plant boundary NH3,
H2S
and
other
stink
pollutants shall be emitted in
accordance
with
the
provisions
of
Emission
Standard for Odor Pollutants
(GB14554-93).

Particulates emissions shall
meet the secondary emission
standards of Integrated
Emission Standard of Air
Pollutants (GB16297-1996).
Meet the emission limits
provided in Table 3 of
Pollution Control Standards
of Municipal Solid Waste
Landfill (GB 16889-2008).
Achieve zero emissions

Meet Class II standard of
Emission
Standard
for
Industrial Enterprises Noise
at
Boundary
(GB12348-2008)
Harmless treatment

after

Develop
safety
management
measures and contingency plans

Reduce the occurrence of
risk accidents

Meanwhile, the project uses new industry to replace the old industry and the
following measures are taken to reduce the displacement of and meet discharge
standards.
(1) As the incineration plant is put into operation, the landfill amount of fresh
garbage is greatly reduced, and the original landfill area can be sealed by films, so that
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the leachate generation of landfill will be greatly reduced and the main source of
leachate is the incineration plant;
(2) The membrane treatment process load of the existing leachate treatment
station has been very heavy, and the overload operation will reduce the processing
efficiency and greatly shorten the service life of the film. Therefore, it recommends
that the equipments and facilities of the existing leachate treatment stations shall be
comprehensively reformed and replaced to ensure leachate treatment effect.
(3) The reformed and expanded leachate treatment station shall be designed as
an emergency sewage pool which can accommodate sewage of up to seven days, i.e.
1981m3. If it uses the way above the normal water level to reach emergency
assimilative functions in the design of the sewage treatment pools and it is
recommended that the assimilative capacity was increased to accommodate sewage of
10 days, i.e. 2830 m3.

14.6 Cleaner production and overall control
In the project, the municipal solid wastes are used as fuel to generate
electricity and the products are the clean secondary energy- power energy.
Meanwhile, it can greatly promote the process of recycling, reduction and
harmless of Sanya’s household garbage, so the project itself is the
environmental protection and energy saving project. The project selects the
grate incineration technology with mature and stable performance and the
wastewater generated by the project can be reused, so the project has a certain
level of clean production.
After the implementation of the project, the recommended values of the
total control indicators are 20.16t/a for SO 2 , 232.56t/a for NO x and 4.33×10-8t/a
for dioxins.
According to the total control indicators of the “12th Five Years Plan”
regions issued by Hainan Province to Sanya City, the SO 2 and NO x account for
6.72% and 4.47% of total amount of the “12th Five Years Plan” regions
respectively, which has less impact effect on the total amount.

14.7 Conclusion of the feasibility of industrial policies and
site selection
(1) The project uses the way of incineration to deal with household garbage,
which not only saves the land resources for solid waste landfill and effectively control
secondary pollution, but also comprehensively utilizes household garbage. The
recycled energy is used to generate electricity, which is in line with the requirements
of the spirit of the policies, including Industry Restructuring Catalog (2011), Notice
on the Opinions of Further Strengthening Municipal Solid Waste Disposal Works,
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Treatment and Pollution Control Technology Policy of Municipal Solid Waste,
Guidance for Comprehensive Utilization of Resources during the “12th five-Year
Plan”, Notice on Further Strengthening the Management of Biomass Power
Generation Project Environmental Impact Assessment, HF [2008] No. 82, and meets
the requirements of increasingly needs of towns construction and broad masses to
environment.
(2) Conclusions of feasibility of site selection
Compliance of urban development planning: the land usage of specific plots
selected by the project can only be used after being adjusted in accordance with the
requirements of Sanya Municipal Overall Urban Planning (2008-2020). 300m
environmental protection distance must be retained around the project, and the tourist
resort construction land conflicting with it shall also be adjusted in order to meet the
requirements of the building.
Compliance of land use planning: in accordance with Sanya Municipal
Overall Urban Planning (2006-2020), among Sanya Municipal Land Use Overall
Planning, this project is woody garden, so the project construction is inconsistent with
planning, the construction unit shall be based on land management and state laws and
regulations to handle with land transfer procedures. It can only be used for the
construction when the land usage is adjusted as construction land.
Rationality analysis of project layout: the total layout of the project is compact
and reasonable, which reduces land use and outside pipeline. It rationally uses
potential difference arrangement to reduce lifting equipments, take full use of existing
production equipments and save engineering investment. Therefore, the total layout of
the project is reasonable.

14.8 General conclusion
Sanya Municipal Solid Waste Incineration Plant meets the national industrial
policy and the comprehensive utilization of resources policy and is in line with the
requirements of clean production. The construction of the project can promote the
process of harmless, reduction and recycling of Sanya’s household garbage, which
saves a lot of valuable land resources. Based on the effective implementation of
various pollution control measures, the pollutants generated after the project was put
into operation can be emitted in line with standards or safely handled with and
disposed. The project’s total control indicators can be implemented and the impact on
the surrounding environment is in the affordable range. The environmental impact
assessment shows that the project is feasible from the environmental point of view
and under the premise of practical implementation of various pollution prevention
measures and environmental management requirements, strict implementation of
environmental protection “three simultaneous” system.
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14.9 Suggestions
(1) Before the garbage is transported to the incineration furnace, ensure that
the substances with high content of chlorine and heavy metals will not enter into the
waste incineration plant through separate collection or pre-sorting
(2) Make sure rain water, clean water and sewage diversion works, consider
rain water, clean water and sewage diversion in the process of project design and
construction. The rainwater pipes, clean water and sewage pipes shall be designed and
constructed separately.
(3) Set appropriate accident emergency pool in the drainage port of rain water,
equip with appropriate facilities and equipments to ensure that when an emergency
accident occurs to and the accidental wastewater overflows into the storm sewer
system, it will not be directly discharged into the river.
(4) The anti-seepage control measures shall be taken for sewage conduit.
(5) Control the outlet temperature of flue gas purification device below 160°C,
which will have a very high efficiency to remove heavy metals and dioxins.
(6) Strengthen publicity to environmental protection and safe production of
workers, so that the concept of environmental protection and safe production enjoys
popular support.
(7) Strengthen the intensity of the plant afforestation, which can not only
beautify the environment, but also reduce the impact of emissions of pollutants on the
surrounding environment.
(8) The construction unit shall complete publicity and interpretation works
related to the project in conjunction with the relevant government departments.
(9) Take corresponding measures to pave films and accelerate the process of
sealing the project site in the landfill area as soon as possible.
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Description of modification
1. Supplement and perfect planning procedures and demonstrate the compliance
of project site and planning.
Answer: supplement related documents as shown in Appendix 6~8, modify the
corresponding Figure 10.2-1 and 10.2-2, make detailed analysis as shown in report
P189 and P190, i.e.:
10.2.1 The compliance with Sanya Municipal Overall Urban Planning
(2008-2020)
The project construction land is near the Sanya Municipal Solid Waste Sanitary
Landfill of Hainan Province. According to the Sanya Municipal Overall Urban
Planning (2008-2020), the project construction land is the green space in planning
(10.2-1), meanwhile, in accordance with the provisions of Article 162 of Sanya
Municipal Overall Urban Planning (2008-2020): it plans to increase 10 hectares of
reserve land of the current situation garbage landfill construction, expand the existing
garbage landfill, and construct food waste treatment plants, and other urban sanitation
treatment facilities. In addition, the overall planning proposes a higher requirement on
Sanya’s household garbage disposal. Sanya City follows the principle of “reduction,
recycling and harmless”. It plans that until 2020, the coverage rate of garbage separate
collection in central city will reach 100% to form a smooth, orderly logistics system
in the whole process, including separate collection, separate transportation, separate
disposal, and achieve full management. In accordance with the garbage unified
collection, transportation, treatment and resource use patterns of “village collection,
town transportation, municipal treatment”, it achieves 100% harmless treatment and
maximum reduction and resource recycling target of household garbage. Completion
of the household garbage disposal works of Sanya City has great significance for
achieving the goal of environmental governance in Sanya Municipal Overall Urban
Planning and the “12th Five-Year Plan”.
Therefore, the land in the land planning of Sanya Municipal Overall Planning
can only be used after being adjusted. According to the Notice on Further
Strengthening the Management of Biomass Power Generation Project Environmental
Impact Assessment, HF [2008] No. 82, 300m environmental protection distance shall
be retained around the project. Within environmental protection distance, it shall not
plan and construct some projects, including houses, schools, hospital and offices, etc.
In accordance with Figure 10.21-1, about 6m at the east side of the project is the
tourist resort land and can be used for construction land. There is a larger area is
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within the project’s environmental protection distance and has conflictions with the
construction project. It must adjust the planning of the east block. According to
SG[2012] No.283 (Appendix 6), the project site is in line with the requirements of the
overall urban planning and the adjustment of tourist resort construction land nature
within project protective distance is being is being submitted for approval in
accordance with statutory procedures (Appendix 8). Therefore, when the project
planning and adjustment are completed, it can be consistent with the overall urban
planning.
According to the site survey, the project is near a landfill on the north; the water
yield of the stream is smaller on the west and located at the downstream of sewage
draining exit in the landfill; the garden plants are around the project and there is no
unique tourism resource. Meanwhile, it not only plans to construct this project on the
reserved construction land in the landfill, but also intends to build food waste
treatment center in the landfill. The air quality around the project is not so good
compared to that in the tourism resort area of our province, so the evaluation proposal
planning department re-analyzes the tourist resort construction land planning around
the project and makes appropriate adjustments.
10.2.2 Compliance with Sanya Municipal Overall Plan for Land Utilization
(2006-2020)
According to Sanya Municipal Overall Plan for Land Utilization (2006-2020)
(amended in 2011), the location of the project in Sanya Municipal Overall Plan for
Land Utilization is shown in Figure 10.2-2, and in accordance with STHZG [2012]
No. 106 (Appendix 7), the nature of the plots of proposed project has been adjusted as
construction land. The land occupied by the project construction is consistent with
land use planning. However, there is a travel construction land within the
environmental protection distance at the east of the project, which conflicts with
project construction. The project shall not only adjust the overall urban planning, but
also adjust the travel construction land within environmental protection distance, so
that the project is exactly consistent with Sanya’s land use planning.
2. Supplement and analyze the allocation disposal amount and composition
changes of household garbage.
Answer: currently, the embedded garbage in Sanya Municipal Solid Waste
Sanitary Landfill has exceeded 600t/d, after the completion of Sanya Municipal Solid
Waste Incineration Plant, the landfill will no longer embed household garbage, but
mainly embed slag generated after incineration of garbage. Sanya City will also newly
2

construct food waste recycling center with daily treatment scale of 100t/d, which will
have some impact on the garbage volume and composition of the waste incineration
plant. However, according to the development plan of Sanya Municipal
Administration for Parks Environment and Sanitation, the collected food wastes in
Phase I project of food waste resource center are mainly from large hotels due to
limitations of public awareness and social conditions. According to the forecast based
on the feasibility study, the urban garbage generation in 2014 in Sanya will reach
759t/d, and with the construction of township garbage collection facilities in Sanya
City and further improvement, the collection volume of household garbage will
exceed 800t/d, so the project’s construction scale is 700t/d (Phase I), which meets the
development needs of Sanya City. The separation of food waste is more favorable to
improve the calorific value of household garbage, conducive to the incineration of
household garbage and in favor of the formation of an integrated processing base
which can achieve the centralized processing and recycling of solid waste.
P19 supplements and analyzes it in the report.
3. Analyze the impact of the project on adjacent food waste treatment plant; the
plant layout should be considered with the layout of food waste treatment plant
to minimize the environmental protection area.
Answer: Sanya Municipal Food Waste Processing Center will be constructed in
the south of the project. According the to feasibility study to food waste project, the
layout of the two projects is shown in Figure 10.3-1.
The chimney and sewage treatment facilities of the project are set in the
northwest to reduce the impact of odor emissions and exhaust gas on food project
factory.
The steamship, distribution room and complex building are mainly set in the
south of this project, and a greenbelt of at least 10m shall be set at the connection with
food project factory to further reduce their impact on this project.
The logistics outlet of the project is set in the most northeast of the plant, the
household garbage can be shipped directly into the main workshop of central plant,
the transportation noise and odor has less impact on the food processing center of the
project in the south.
Food waste processing center is located within the environmental protection
distance of the project. According to the introduction of the garden sanitation
authority of unit owner, the food waste processing center will not set plant staff
quarters, but only set shift or duty dormitory (complex building), which is located in
the southeast corner of the food project factory. The chimney of the project is
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designed in the north-west with relatively far distance, which is not the upwind
direction of the office area of food project; the workers of food project are not
accommodated in the complex building for long-term, so that the impact on it can be
minimized.
P192 supplements and analyzes it in the report.
4. Strengthen the content of prevention and control analysis of dioxins; carry out
multi-project analog analysis.
Answer: in the report, it proposes dioxin control measures from aspects of source
and control measures:
Set air preheater and heat the primary and secondary air to about 169℃
~179℃;
In the project, the garbage incinerator furnace temperature is controlled
between 850℃ and 950℃ (PCDD / PCDF can completely decompose above 800℃);
the oxygen at furnace exit can be controlled between 6% and 8%, the flue gas
residence time in the furnace is not less than 2s. It uses three “T” control method to
reasonably control air volume, temperature and injection position of combustion air.
Select appropriate furnace and grate structure, so that the garbage can be
fully burnt in incinerator. One of the important indicators to measure whether the
garbage is fully burnt is CO concentration in flue gas, the lower the concentration of
CO, the more adequate combustion the flue gas. The ideal indicator of the CO
concentration in flue gas is below 60 mg/Nm3;
It can improve the flow structure in the furnace to reduce dioxins generated
by waste incineration through classification air distribution. This is in line with the
“three T” (Time, Turbulence and Temperature) principle and beneficial to inhibit the
generation of PCDD/PCDF and complete decomposition of PCDD/PCDF.
Above measures makes that the organic chloride which is easy to generate
PCDD/PCDF is fully burnt or the generated PCDD/PCDF can completely decompose.
Equip with semi-dry flue gas cleaning device to remove dioxins in the
incineration flue gas.
Shorten the time in temperature domain of 300 ℃~500℃ in flue gas
treatment and disposal process, control that the exhaust gas temperature of waste heat
boiler does not exceed 250 ℃.
Control the flue gas temperature at the entrance of dust catcher to be lower
than 200°C, and set ejecting apparatus such as activated carbon and other reactants on
the flue of bag type dust collector to further adsorb dioxins.
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Carry out waste classification to prohibit that the hazardous wastes such as
dioxin class substances (PCBs, etc.) and other substances with high content of
chlorine enter the incinerator.
When Qionghai household garbage incineration plant and other domestic and
foreign household garbage incineration plants adopt appropriate measures, the dioxins
can be controlled with the emission requirements. In this report, P168 ~ 169 carry out
detailed analysis to it.
5. Supplement the reachability analysis content of atmospheric emission
standards.
Answer: in this project, the incineration flue gas in the garbage incinerator
intends to be processed by adopting semi-dry flue gas purification device. The
desulfurization efficiency of the device tested in the environmental completion and
acceptance test of Shaoxing Xinmin Thermal Power Plant reaches 82.2% and 89.0%,
respectively, dust removal efficiency of 99.8% and 99.9%, respectively; The
desulfurization efficiency of the device tested in the environmental completion and
acceptance test of Qionghai Municipal Solid Waste Incineration Plant is
26.3%~38.8%, dust removal efficiency reaches 99.6%; meanwhile, according to the
Solid Waste Incineration Technology (Zhang Yi, Zhao Youcai), it uses the purification
process of semidry + bag type dust collector, the purification efficiency of SO2 is
70~90%; through comprehensive comparison and considerations, it determines that
desulfurization efficiency of incineration flue gas treatment facilities in the project is
70%, dust removal efficiency is 99.6%.
The environmental completion and acceptance test results of Qionghai Municipal
Solid Waste Incineration Plant show that the removal efficiency of HCl is
95.5%~95.6%; the dust removal efficiency of Shaoxing Xinmin Thermal Power Plant
and Taicang Xiexin Garbage Incineration Power Plant is 86.2% and 90% respectively;
according to the Solid Waste Incineration Technology (Zhang Yi, Zhao Youcai), it
uses the purification process of semidry + bag type dust collector, the HCl purification
efficiency is > 95%, and the removal efficiency of HCl and other acid gas determined
in the evaluation is 90%.
During the 11th Five-Year Planning, China did not control the nitrogen oxides,
so most of the incineration plants fail to install SNCR denitration system. In
accordance with the theory, removal rate of SNCR denitration system is up to 60%.
According to the Solid Waste Incineration Technology (Zhang Yi, Zhao Youcai), the
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NOX purification efficiency using SNCR method is 40%~60%. Through
comprehensive comparison and considerations, the removal efficiency of NOX
determined in the evaluation is 50%.
In the evaluation, it mainly uses analog method to investigate the engineering
environmental completion and acceptance test data of Qionghai Municipal Solid
Waste Incineration Plant and other domestic solid waste incineration plant. Qionghai
and Sanya belong to the tropical tourist cities, so the compositions of the wastes in
these two cities are similar and have strong comparability. The reference project uses
the same incinerator furnace type. In addition to lack of SNCR denitration system, the
flue gas purification systems use semi-dry desulfurization system + bag-type dust
collector to treat the incineration flue gas. The treatment facilities are the same with
the project which provides a reference for the determination of processing efficiency
of garbage control facilities. According to above analysis, the generation and emission
sources of all major pollutants in the flue gas of projects garbage incinerator are
shown in Table 2.3-2, and the exhaust gas concentration of pollutant emissions can
meet the standards.
P171 supplements and analyzes it in the report.
6. The landfill, incineration plant and food waste treatment plant in the project
area should be planned with unified layout, relying on each other, integrating a
variety of pollution prevention measures and fully embodying the comprehensive
utilization of resources.
Answer: the landfill, incineration plant and food waste treatment plant in the
project areas rely on each other; the project layouts of incineration plant and food
waste treatment plant are shown in Figure 10.3-1. In the design, the incineration plant
shall fully consider the impact on food waste treatment plant, as shown in report P171.
The landfill, incineration plant and food waste treatment plant separately treat the
household garbage in Sanya City, fully embodying the comprehensive utilization of
resources. P43 analyzes it in the report. In addition, the sewage generated by three
projects is centrally treated in the leachate treatment station of landfill. The project
can only operate when the transformation of treatment station is completed. Its
processing methods are shown in the analysis made by P60.
7. Take full account of the accident emissions prevention measures to further
verify the generation of leachate.
Answer: Sanya Municipal Solid Waste Landfill was completed and put into
operation in March 2009. It is designed with processing capacity of 150m 3/d
according to original leachate treatment station, but the actual processing capacity is
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only 25m3/d. Over the past three years, about 100,000 to 150,000 m3 of leachate has
been stored up to be handled with. Taking into account that the incineration plant will
be completed and put into operated after two years, the landfill is mainly used to
embed slag, cured fly ash as well as native household garbage generated during the
maintenance of incineration plant. Through the treatment of incineration plant slag
processing system, the water content of slag is about 22%, the Phase I incineration
plant may produce 175t slag per day. According to the landfill leachate generated by
the processing device of slag with the same type, it is forecasted that the generated
slag leachate is above 50 t/d. In consideration of the successive exudation of untreated
leachate within the landfill in the native household landfill and original accumulation
during maintenance of incineration plant, the leachate generated by native household
landfill and original accumulation is about 50~90t/d. From above analysis, it can be
concluded that the leachate generated by landfill in the project is 120t/d.
In addition, according to the process demonstration data of the incineration plant
in Sanya, the production of garbage leachate in Phase I project of incineration plant is
about 143t/d; according to the process demonstration data of food waste treatment
plant, the biogas slurry production of Phase I of food waste treatment plant is about
87t/d. The total leachate treatment capacity of the renovation and expansion project of
Sanya Municipal landfill leachate treatment station is about 350t/d, the discharge after
treatment is 282t/d (see the process flow chart in Figure 2.6-2). It shall be approved to
discharge to the stream at the west side of the plant based on original landfill
environment impact assessment.
Meanwhile, it proposes to renovate and expand the leachate treatment station
which shall be designed to accommodate up to seven days sewage of emergency
cesspool, i.e. 1974m3. In the design of various sewage treatment pools, it uses the way
of above normal water level to achieve emergency assimilative functions. It is
recommended that the assimilative capacity shall be increased to a capacity of
accommodating 10 days, i.e. 2820 m3.
P43, P62 and P186 supplements and analyzes it in the report.
8. The sewage treatment station of the landfill shall be fully demonstrated during
renovation and expansion. It shall use mature and reliable process to ensure that
the treatment can be emitted in line with standard. The feasibility of sewage
discharge shall also be demonstrated.
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Answer: according to the rebuilding plan of sewage treatment station in the
landfill, the process used by the transformed sewage treatment station is shown in
Figure 2.6-1 (P60). The detailed process introduction, compliance feasibility and
emissions position are analyzed in report 172 ~181.
In the project (Solid Waste Incineration Project), the leachates discharged to the
landfill leachate treatment station only account for 40.9% of the assimilative capacity
after the transformation, but the construction of this project greatly reduces the
leachate of landfill, the sewage treated by sewage treatment station is discharged into
the stream in west side of the plant when it meets the standard. The setting of the
discharge outlet has been demonstrated in the Environmental Impact Report of Sanya
Municipal Solid Waste Sanitary Landfill Project. The sewage discharge pipeline
outside the project is unchanged, the water yield is reduced, the concentration of
pollutants in water is reduced, which plays a role in improving the environmental
quality of surface water in the vicinity.
9. Strengthen the management during construction period and operation period.
Answer: it proposes the management measures during construction period, as
shown in reports 184~185. It proposes the management measures during operation
period, as shown in reports 186~187.
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Appendix 1

Appendix 2

Appendix 3

Plant content:
(The items marked with * before Chinese name mean introduced plant)
PTERIDOPHYTA
Lygodiaceae
Lygodium japonicum (Thunb.) Sw. Vine
Pteridaceae
Pteris morii Nasamune
Herbaceous plant
P.semipinnata Linn. Herbaceous plant
ANGIOSPERMAE
DICOTYLEDONEAE
ARCHCHLAMYDEAE
Annonaceae
Dasmaschalon trichophorum Merr. Shrub
Desmos chinensis Lour. Climb shrub
Polyalthia cerasoides(R.)Benth.et Hook.f.ex Bedd. Arbor
P.suberosa(Roxb.)Thw. Small arbor
Lauraceae
Cassytha filiformis Linn. Vine
Litsea glutinosa (Lour.)C.B.Rob. Arbor
L.monopetala(Roxb.)Pers. Small arbor
Phoebe tavoyana(Meissn.)Hook.f. Arbor
Menispermaceae
Stephania longa Lour. Vine
Capparidaceae
Capparis acutifolia Sweet Climb shrub
C.zeylanica Linn. Climb shrub
Cleome viscose Linn. Herbaceous plant
Molluginaceae
Gisekia pharnaceoides Linn. Herbaceous plant
Portulacaceae
Portulaca oleracea Linn. Herbaceous plant
Amaranthaceae
Achyranthes aspera L. Herbaceous plant
A.bidentata Rlume Herbaceous plant
Allmania nodiflora (L.)R.Br. Herbaceous plant
Aerva sanguinolenta(Linn.f.)Mart. Herbaceous plant
Amaranthus spinosus Linn. Herbaceous plant
A.viridis L. Herbaceous plant
Celosia argentea Linn. Herbaceous plant
Oxalidaceae
Oxalis corniculata Linn. Herbaceous plant
Dilleniaceae
Tetracera sarmentosa(L.)Vahl ssp.asiatica
Vine
Pittosporaceae
Pittosporum pentandrum var.hainanense Arbor
Flacourtiaceae
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Flacourtia indica (Burm.f.) Merr. Shrub
Samydaceae
Casearia aequilateralis Merr. Shrub
Passifloraceae
Passiflora.foetida Linn. Vine
Caricaceae
* Carica papaya Linn. Arbor shape
Myrtaceae
* Psidium guajava Linn. Shrub
Syzygium claviflorum (Roxb.)Wall. Shrub
S.cumini Skeels Arbor
Combretaceae
Combretum olivaeforme Chao Shrub
C.olivaeforme Chao var.yaxianense Shrub
C. pilosum Roxb. Vine shrub
Hypericaceae
Cratoxylum cochinchinense(Lour.)Bl. Shrub
Tiliaceae
Corchorus aestuans Linn. Herbaceous plant
G.rewia eriocarpa Juss. Shrub
Microcos paniculata Linn. Shrub
Triumfetta cana Bl. Herbaceous plant
T.rhomboidea Jacq. Herbaceous plant
Sterculiaceae
Commersonia bartramia(Linn.)Merr. Arbor
Helicteres angustifolia Linn. Small shrub
H.isora Linn. Shrub
Pterospermum heterophyllum Hance Arbor
P.lancaefolium Roxb. Arbor
Waltheria americana Linn. Sub-shrub
Bombacaceae
Bombax ceiba Linn.(B.malabaricum DC.) Arbor
Malvaceae
Abelmoschus crinitus Wall. Herbaceous plant
Abutilon indicum ( L.) Sweet Sub-shrub
Sida acuta Burm.f. Sub-shrub
S.cordata(Burm.f.)Borss. Herbaceous plant
S.mysorensis Wight et Arn Sub-shrub
S.rhombifolia Linn. Sub-shrub
S.subcordata Span. Sub-shrub
Urena lobata Linn. Small shrub
U.procumbens Linn. Small shrub
Euphorbiaceae
Alchornea rugosa(Lour.)Muell.-Arg. Shrub
Antidesma ghaembilla Gaertn Shrub
Aporosa dioica Muell.-Arg. Shrub
Breynia fruticosa(Linn.)Hook.f. Shrub
Bridelia stipularis(Linn.)Bl. Shrub
B.tomentosa Bl. Shrub
Croton laevigatus Vahl Shrub
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Euphorbia antiquorum Linn. Shrub
Glochidion hongkongense Muell.-Arg. Shrub
* Hevea brasiliensis(Willd.ex A.Juss.)Muell. Arbor
Mallotus anomalus Merr.& Chun Shrub
M.apelta (Lour.)Muell.-Arg. Shrub
M.philippinesis (Lam.)Muell.-Arg. Small arbor
M.yunnanensis Pax & Hoffm. Shrub
* Manihot esculenta Crantz Shrub
Phyllanthus annamensis Beille Shrub
P.embalica Linn. Shrub
P.reticulatus Poir. Shrub
P.virgatus Forst.f. Shrub
Ricinus communis Linn. Shrub
Securinega virosa(Roxb.ex Willd.)Baill. Shrub
Rosaceae
Rubus alceaefolius Poir. Climb shrub
R.cochinchinensis Tratt. Climb shrub
Mimosaceae
* Acacia auriculiformis Acunn.ex Benth. Small arbor
Acacia pennata(Linn.)Willd. Vine
Albizia odoratissima (L.f.)Bcnth. Small arbor
* Leucaena leucocephala (Lam.)de Wit Shrub
Mimosa invisa Mart.ex Colla Herbaceous plant
M.sepiaria Benth. Herbaceous plant
* Samanea saman(Jacq.)Merr. Small arbor
Caesalpiniaceae
Bauhinia (Benth.)Benth. Vine
Cassia occidentalis Linn. Shrub
C.tora Linn. Herbaceous plant
Papilionaceae
Abrus Americana L. Herbaceous plant
Alysicarpus vaginalis(Linn.)DC. Herbaceous plant
Atylosia scarabaeoides(Linn.)Benth. Vine
Centrosema pubesccns Benth. Vine
Christia vespertilions (Linn.)Bahn.f. Herbaceous plant
Crotalaria chinensis Linn. Herbaceous plant
D.pallida Ait. Herbaceous plant
Dendrolobium lanceolatum(Dunn)Schindl. Shrub
D.triangulare (Retz.)A.K.Schindl. Herbaceous plant
Derris ferruginea Benth. Shrub
Desmodiumtriflorum (Linn.)DC. Herbaceous plant
D.fusca (Wall.)Kurz Vine
Dalbergia hainanensis Merr.& Chun Small arbor
D.odorifera T.Chen (young plant)
Millettia pachyliba Drake Climb shrub
Mucuna pruriens(Linn.)DC. Vine
Phyllodium elegans(Lour.) Desv. Sub-shrub
P.pulchellum(Linn.)Desv. Sub-shrub
Pueraria lobata(Willd.)Ohwi Vine
P.montana(Lour.)Merr. Vine
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P.phaseoloides (Roxb.) Benth. Vine
Solichos trilobus Linn. Voluble vine
Tadehagl triquetrum (L.)Ohashi Herbaceous plant
Tephrosia purpurea(Linn.)Pers. Sub-shrub
Casuarinaceae
* Casuarina equisetifolia Linn. Small arbor
Ulmaceae
Trema orientalis (Linn.)Bl. Shrub
Moraceae
Broussonetia.papyrifera(L.)L’Herit.ex ↑ent. Arbor
Ficus hispida Linn.f. Shrub
Malaisia scandens(Lour.)Planch. Climb shrub
Phyllochlamys taxoides(Heyne)Koord. Shrub
Streblus asper Lour. Shrub
Taxotrophis aquifolioides Ko Shrub
T.ilicifolius Vidal Shrub
Celastraceae
Celastrus hindsii Benth. Climb shrub
Rhamnaceae
Gouania javanica Miq. Climb shrub
Vitaceae
Cayratia geniculata(Blume)Gagnep Vine
C.trifolia(Linn.)Domin Vine
Cissus assamica(Laws.)Craib Vine
C.repens Lam. Vine
Vitis balansaeana Planch. Climb shrub
Rutaceae
Atalantia buxifolia(Poir.)Oliv Shrub
Clausena lenis Drake Small arbor
Micromelum falcatum(Lour.)Tanaka Shrub
Toddalia asiatica(Linn.)Lam. Climb shrub
Simarubaceae
Brucea javanica Linn. Shrub or small arbor
Harrisonia perforate Merr. Shrub
Meliaceae
Chukrasia tabularia A.Juss. Small arbor
Melia azdarach Linn. Arbor
Sapindaceae
Allophylus timorensis BI. Shrub
A.trichophyllus Merr.& Chun Shrub
A.viridis Radlk. Shrub
Arytera littoralis Bl. Shrub
Cardiospermum halicacabum Linn. Vine
Dodonaca viscose (Linn.)Jacq. Shrub
Erioglossum rubiginosum (Roxb.)Bl. Shrub
Anacardiaceae
Buchanania latifolia Roxb. Arbor
B.microphylla Engl. Shrub
Lannea coromandelica(Houtt.)Merr. Arbor
Mangifera indica Linn. Arbor
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Connaraceae
Ellopanthus glabrifolius Merr. Shrub
Alangiaceae
Alangium salviifolium(Linn.f.)Wanger. Arbor
Umbelliferae
Centella asiatica(Linn.) Urban Herbaceous plant
Hydrocotyle sibthorpioides Lam. Herbaceous plant
METACHLAMYDEAE
Eapotaceae
Dospyros nitida Merr. Arbor
D.strigosa Hemsl. Shrub
Myrsinaceae
Ardisia hanceana Mez Shrub
A.quinquegoa Bl. Shrub
Maesa balansae Mez Shrub
M.perlarius (Lour.)Merr. Shrub
Loganiaceae
Strychnos angustiflora Benth. Vine
S.ovata Hill Vine
Oleaceae
Jasminumelongatum (Bergius)Willd. Climb shrub
J.nervosum Lour. Climb shrub
J.rehderianum Kobuski Wood Vine
Apocynaceae
Aganosma acuminata (Roxb.)G..Don Vine
Ervatamia hainanensis Tsiang Shrub
Wrightia.pubescens R.Br. Arbor
Asclepiadaceae
Dlschidanthus urceolatus (Decen.)Tsing Vine
Gymnema sylvestre (Retz.)Schult. Vine
Tylophora arenicola Merr. Vine
Rubiaceae
Borreria articularis (L.f.)F.N.Will. Herbaceous plant
B.stricta (Linn.f.)G.F.W.Wey. Herbaceous plant
Canthium horridum Bl. Shrub
Chassalia curviflora Thwaites Shrub
C.curviflora Thwaites var.longifolia Shrub
Ixora finlaysoniana Wall.et G.Don Shrub
Morinda brevipes Hu Climb shrub
M.parvifolia Benth.ex DC. Climb shrub
Mussaenda hirsutula Miq. Climb shrub
M.pubescens Ait.f. Climb shrub
Paederia scandens (Lour.) Merr. Vine
Psychotria hainanensis H.L.Li Shrub
Randia accedens Hance Shrub
R.spinosa(Thunb.)Poir. Shrub
Compositae
Blumea hieracifolia (D.Don)DC. Herbaceous plant
Conyza bonariensis(Linn.) Cronq. Herbaceous plant
C.canadensis(Linn.)Cronq. Herbaceous plant
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Eclipta prostrate(Linn.)Linn. Herbaceous plant
Elephantopus scaber Linn. Herbaceous plant
Emilia sonchifolia(Linn.)DC. Herbaceous plant
Eupatorium odoratum.L. Herbaceous plant
Eupatorium catarium veidkamp Herbaceous plant
Gynura crepidioides Benth. Herbaceous plant
Tridax procumbens Linn.Pavage Herbaceous plant
Vernonia cinerea(Linn)Less. Herbaceous plant
V.patula(Ait.)Merr. Herbaceous plant
Boraginceae
Carmona microphylla(Lam.)G.Don Shrub
Ehretia longiflora Champ.ex Benth. Arbor
Solanaceae
Physalis minima Linn. Herbaceous plant
Solanum procumbens Lour. Climb shrub
S.photeinocarpum Nakamura et Odashima Herbaceous plant
S.torvum Swartz Shrub
S.verbascifolium Linn. Shrub
Convolvulaceae
Hewittia sublobata(Linn.f.)O.Ktze. Twine Herbaceous plant
I.maxima(Linn.f.)Sweet Twine Herbaceous plant
I.obscura(Linn.)Ker.-Gawl. Twine Herbaceous plant
Jacquemontia paniculata(B.f.)Hall.f. Twine Herbaceous plant
Merremia hederacea(Burm.f.)Hall.f. Vine
M.quinata(R.Br.)V.Oostatr. Hanging Herbaceous plant
M.tridentate (Linn.) Hall.f. Twine Herbaceous plant
M.umbellata(L.) Hall.f.ssp.orientalis Twine Herbaceous plant
M.vitifolia(Burm.f.)Hall.f. Twine Herbaceous plant
Porana spectabilis Kurz var.megalantha Vine
Scrophulariaceae
Limnophila aromatica(Lam.)Merr. Herbaceous plant
L.crustacea(Linn.)F.Muell. Herbaceous plant
Scoparia dulcia Linn. Herbaceous plant
Bignoniaceae
Dolichandrone cauda-felina (Hance) Benth.et Hook.f. Arbor
Oroxylum indicum(Linn.)Vent. Small arbor
Radermachera frondosa Chun et How Arbor
R.hainanensis Merr. Arbor
Acanthaceae
* Andrographis paniculata(Benth.f.)Nees Herbaceous plant
Barleria cristata Linn. Sub-shrub
Verbenaceae
Callicarpa candicans(Burm.f.)Hochr. Shrub
C.nudiflora Hook.et Arn. Shrub
Lantana camara Linn. Shrub
Phyla nodiflora (Linn.) Greene Sprawl Herbaceous plant
Premna maclurei Merr. Climb shrub
P.octonervia Merr.et Metc. Shrub
Stachytarpheta jamaicensis(Linn.)Vahl Herbaceous plant
Labiatae
6

Epimeredi indica(Linn.)Rothm. Herbaceous plant
Hyptis.suaveolens(Linn.)Poit. Herbaceous plant
Leonurus Artemisia(Lour.)S.Y.Hu Herbaceous plant
Leucas aspera(Willd.)Link Herbaceous plant
MONOCOTYLEDONEAE
CALYCIFERAE
Commelinaceae
Commelina benghalensis Linn. Herbaceous plant
C.diffusa Burm.f. Hanging Herbaceous plant
C.paludosa Bl. Herbaceous plant
Murdannia.loriformis(H.)Rolla Rao et Kammathy Herbaceous plant
M.simplex(Vahl)Brenan Herbaceous plant
M.spirata(Linn.)Bruckn. Herbaceous plant
M.triquetra(Wall.)Briickn. Herbaceous plant
Zingiberaceae
Costus speciosus(Koen.)Smith Herbaceous plant
Araceae
Colocasia antiquorum Schott Herbaceous plant
Typhonium divaricatum (Linn.)Decne Herbaceous plant
Stemonaceae
Stemona parviflora C.H.Wight Vine
S.tuberosa Lour. Vine
Dioscoreaceae
Dioscorea bulbifera Linn. Vine
D.glabra Roxb. Vine
D. persimilis Prain et Burkill Vine
D.scortechinii var.parvifora Vine
Agavaceae
Dracaena angustifolia Rouxb. Shrub shape
Palmae
Areca catechu Linn. Arbor
Cocos nucifera Linn. Arbor
Pandanacea
Pandanus tectorius Sol. Small arbor shape
Cyperaceae
Carex anomocarya Nelmes Herbaceous plant
C.commixta Steud. Herbaceous plant
C.indica Linn. Herbaceous plant
C.tsoi Merr.& Chun Herbaceous plant
Fimbristylis acuminate Vahl Herbaceous plant
F.compllanata(Retz.)Link. Herbaceous plant
F.dichotoma(Linn.)Vahl Herbaceous plant
F.eragrostis(Nees) Hance Herbaceous plant
F.ovata (Burm.f.)Kern Herbaceous plant
Scleria ciliaris Nees Herbaceous plant
S.levis Retz. Herbaceous plant
S.lithosperma (Linn.)Sw. Herbaceous plant
S.lithosperma var.linearis Herbaceous plant
S.terrestris (Linn.)Fassett Herbaceous plant
Oryzoideae
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Alloteropsis semialata(R.Br.)Hitchc. Herbaceous plant
Arundinella anomala Steud. Herbaceous plant
A.nepalensis Trin. Herbaceous plant
Axonopus compressus(Sw.)Beauv. Herbaceous plant
Brachiaria.subquadripara(Trin.) Herbaceous plant
Cenchrus calyculatus Cavan. Herbaceous plant
Chloris formosana(Honda)Keng Herbaceous plant
Chrysopogon aciculatus (Retz.)Trin. Hsssz2
Cynodon racuatus J.S.Presl ex Presl Herbaceous plant
C.dactylon(Linn.)Pers. Herbaceous plant
Dactyloctenlum aegyptium(Linn.)Beauv. Herbaceous plant
Digitaria longiflora(Retz.)Pers. Herbaceous plant
D.thwaitesii (Hack.)Henr. Herbaceous plant
Diplachne fusca (Linn.)Beauv. Herbaceous plant
Eleusine indica(Linn.)Gaertn. Herbaceous plant
Eragrostis atroviens(Desf.)Trin.ex Steud. Herbaceous plant
E.pilosa(Linn)P.Beauv. Herbaceous plant
E.tenella(Linn.)P.Beauv. Herbaceous plant
E.unioloides(Retz.)Nees ex Steud. Herbaceous plant
E.zeylanica Nees et Mey. Herbaceous plant
Eremochloa ciliaris(Linn.)Merr. Herbaceous plant
Erianthus formosanus Stapf Herbaceous plant
Hackelochloa granularis (Linn.)Kuntze Herbaceous plant
Heteropogon contortus (Linn.)Beauv. Herbaceous plant
Imperata cylindrical(Linn.)Beauv.var.major Herbaceous plant
Isachne repens Keng Herbaceous plant
Microstegium ciliatum (Trin.)A.Camus Herbaceous plant
Oplismenus compositus var.intermedius Herbaceous plant
Neyraudis reynaudiana (Kunth)Keng Herbaceous plant
* P.sctosum (Swartz)Rich. Herbaceous plant
* Rhynchelytrum repens(Willd.)Hubb. Herbaceous plant
Saccharum arundinaceum Retz. Herbaceous plant
S.spontaneum Linn. Herbaceous plant
Sacciolepis indica(Linn.)A.Chase Herbaceous plant
Sehima nervosum(Rottl.)Stapf Herbaceous plant
Setaria glauca(Linn.)Beauv. Herbaceous plant

Appendixes
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