
Discussion of Related Problems of Setting Protection Zone for Petrochemical Enterprises 

Setting protection zone around the petrochemical enterprises can reduce the harmful effects on human health by diluting the fugitive emissions generated in the process in the zone. With the acceleration of urbanization, the contradiction between petrochemical enterprises and residents has become increasingly prominent, and it has always been controversial about the protection zone setting and the standards of implementation. 

1 The methods of protection zone setting and management situation
1.1 The methods of protection zone setting and the management situation
Currently, the protection zone around the petrochemical enterprises includes the health protection zone and atmospheric environment protection zone. Two methods are often used to calculate the health protection zone. One is look-up table method, in which national standard and industrial standard are involved and the distance can be calculated according to “health protection zone for petroleum processing industry”(GB8195-2011) and “Health Protection zone for petrochemical enterprises”(SH3093-1999).Another method is formula, which can be referred to “the technical methods of formulation for local air pollutant emission standards” (GB/T3840-1991).The atmospheric environment protection zone can be figured out according to the formula which is recommended in "Environmental Impact Assessment Guide - Atmospheric Environment" (HJ2.2-2008).

1.2 Differences of the methods

(1) Look-up table method: 

According to the scale of the refining and the average wind speed for the previous five years, the health protection zone can be determined by look-up table method. However, the impact of the enterprise management level, the advanced level of the equipments and the source of the fugitive emissions are not taken into consideration. As a result, the enterprises can not be effectively motivated to take more stringent measures to control the fugitive emissions.
(2) Formula method

GB/T3840-1991: It mainly considers the impact of the source intensity of fugitive emissions and the average wind speed in the previous five years of the area. The similar pollutants from organized emission source are also considered.HJ2.2-2008: the intensity and the height of fugitive emission source, the preset 54 meteorological combination conditions are mainly considered to calculate the maximum distance as the atmospheric environment protection zone.

In formula calculation method, the source intensity of fugitive emissions is the key to determine the protection zone. It is closely connected with the enterprise management level, the advanced level of the equipments and the fugitive emission sources. The protection zone can be diminished by decreasing the source intensity of fugitive emissions. Thus the enterprises will be effectively motivated to adopt more stringent measures to control fugitive emissions.
 (3) Application in EIA 

At present the distances calculated by formula calculation are generally less than the look-up table method and the atmospheric protection zone is smaller than the health protection zone in the EIA. In order to protect the health of residents, project approvals will be implemented more strictly. In this way, the burden of enterprises is increased while the land resource is not used reasonably.
2 Monitoring of fugitive emissions source

Fugitive emission source is the key to determine the protection zone. In order to find out the actual situation of fugitive emissions in the petrochemical enterprises, the on-site monitoring and research work of fugitive emission source were started since June 2011 under the direction of EIA division. Considered the establishment year, size, equipment and technology advancement and the geographical distribution of the petrochemical enterprises, representative petrochemical enterprises in five regions were chosen as monitoring area by assessment centers, which were the East, North, Northeast, Northwest and South of China. 

Table 1 Basic situation of the monitoring enterprises
	Enterprise Code
	Crude oil processing scale (tons / year)
	Year of establishment
	Geographical distribution

	A
	1350
	1982
	East

	B
	500
	1979
	North

	C
	650
	1962
	Northeast

	D
	500
	1959
	Northwest

	E
	1200
	2009
	South


Devices which may have greater source intensity of fugitive emissions in the refinery were the major monitoring targets, including sulfur recovery unit, sewage treatment plant, crude oil distillation unit, catalytic cracking unit, delayed coking unit, continuous reforming unit and so on. The monitoring factors mainly contain hydrogen sulfide (H2S), ammonia (NH 3), benzene (C6H6) and total non-methane hydrocarbon (NMHC). According to the monitoring results, ground concentration inverse method and flux method were used to calculate the source intensity of fugitive emissions. 

Table 2 Monitoring concentrations of fugitive emissions of some units   /mg·m-3
	Production unit
	Pollutants
	A
	B
	C
	D
	E

	sulfur recovery unit
	H2S
	2.06
	0.293
	0.46
	0.10
	0.33*

	
	NH3
	1.276
	2.54
	3.76
	0.28
	2.72*

	sewage treatment area
	NMHC
	170.6
	249.3
	146.08
	368.80
	1.41*

	
	H2S
	3.198
	1.548
	0.46
	2.07
	0.28*

	
	NH3
	9.727
	15.21
	2.96
	8.36
	0.34*


* calculated by flux method

According to the table, with the differences such as the service life of the units, the level of management and the equipment leaking situations, fugitive emissions vary greatly in different enterprises. Specifically, old petrochemical enterprises have greater emissions. It showed that due to objective reasons such as aging equipment, fugitive emissions of the enterprise are not the same at the different times. If measures are not taken to strengthen, he protection zone should be dynamic changes, and practically impossible to figure out. Therefore, setting the protection zone scientifically is very difficult.

According to the data in Table 1 and Table 2, the protection zones of each enterprise calculated by different methods are shown in Table 3.

Table 3 The comparison of the protection zone calculated according to fugitive emissions / m

	Method
	Production unit
	A
	B
	C
	D
	E

	GB/T3840-91
	sulfur recovery unit
	100
	300
	700
	300
	800

	
	sewage treatment plant
	200
	300
	600
	1200
	900

	GB8195-2011
	all units
	1000
	1000
	800
	800
	1000

	SH3093-1999
	sulfur recovery unit
	800
	800
	700
	700
	800

	
	sewage treatment plant
	700
	700
	500
	500
	700

	HJ2.2-2008
	sulfur recovery unit
	0
	250
	900
	350
	700

	
	sewage treatment plant
	350
	350
	900
	0
	650


The protection distance calculated with different fugitive emissions sources and different methods vary greatly. For example, the maximum protection zone of sulfur recovery unit in a petrochemical enterprise is 1000 meter, while the minimum is only 0 m. So, it brings distress to the EIA. In order to avoid damage to human health, according to strict principles, the protection zone is ultimately determined to be 1000 m. However, this approach is more conservative, unscientific and unreasonable.

3 Problems of setting protection zone

（1）There is no standardized and reliable method to determine the fugitive emission sources, so scientific and accurate protection zone is extremely difficult to set. The protection zone is mainly set to control fugitive emissions. Because it is difficult to get standardized and reliable fugitive emission sources in EIA period, the protection zone varies greatly.

（2）The setting of protection zone is not standardized in EIA.
The fugitive emission sources are influenced by a number of factors, such as material boiling point, vapor pressure, tank-type, device scale, waste collection systems and processing device and the seal leakage of valve and flange, etc.. Protection zone for the same unit calculated bu different EIA agencies can be varied, but generally small. From 14 petrochemical projects which were approved by the Ministry of Environmental Protection in previous three years, the fugitive emission sources of the same project differed by more than 150 times. The protection zones calculated by those data are difference of a few hundred meters, were different by several.
(3) Environmental standards system is imperfect; the particular pollutant concentration limit is inconsistent.
The concentration limits of some particular pollutants in the ambient air quality standard are lower than the fugitive emissions monitoring concentration limits. The concentration limits of benzene fugitive emission is 0.4 mg·m-3 in the atmospheric pollutants emission standards, however the maximum allowable concentration of benzene is 2.4 mg·m-3 in the air of residential areas. The concentration limits in standards are inconsistent, it is difficult to determine the impact on human health.

(4) Lacking of restraint increases the accumulating environmental potential risks.

With the lack of awareness of environmental health in the authority of government departments, such as planning, land and NDRC, companies are unable to control the surrounding land. Since the urban planning is irrational, the originally insensitive sittings have become extremely sensitive because residential areas are getting more closer to petrochemical enterprises. With the improvement of the environmental requirements, environmental disputes and contradictions surround the petrochemical enterprises will become more and more prominent. and the relocation costs will become higher and higher. As it goes on, not only petrochemical enterprises are difficult to meet the appropriate protection zone, but also normal production will be severely affected.
At present, the protection zone is set for new construction, renovation or expansion project, while there are no constraints for existing enterprises. However, it is the fugitive emissions from the existing enterprise that are more serious. Those enterprises especially need to set up a protection zone.

4 Countermeasures and suggestions

(1) The enterprises which discharge toxic and hazardous substances must set the protection zone

When the concentration of harmful gases in the factory boundary isn’t excessive, but doesn’t meet the requirements of the environmental quality standards, it is necessary to set the protection zone. It is necessary to set protection zone to protect the health of residents. For health and safety, the protection zone should be as large as possible. What’s more, as the awareness and technological advances, ambient air quality standards are becoming increasingly stringent. Therefore, to set protection zone scientifically and accurately will be a long-term research.

(2) Standardize the setting of protection zone.

The fugitive emissions in petrochemical enterprises contain hydrogen sulfide, ammonia, non-methane hydrocarbon, VOCs, and methyl mercaptan, benzene homologues (benzene, styrene, toluene, xylene,), etc. The concentration limit of the particular pollutant follows “the ambient air quality standard” (GB3095-2012) and” the hygiene standards of Industrial Enterprises’ design “(TJ36-79). Foreign standards can be referred if the particular pollutants are not included in our standards.

（3）The stringent management of protection zone 

New construction, renovation and expansion projects should set the health protection zone According to “the health protection zone of the oil processing industry” and “the health protection zone of the petrochemical enterprises”, and then publish the results to the community and accept supervision. It is forbidden to built new residential areas, schools, hospitals, and other environmentally sensitive buildings within the health protection zone and the use of land should be strictly controlled. Monitoring should be carried out to verify the rationality after a long-term running period.

Since the problems of the existing oil processing enterprises are more serious than the new enterprises, the existing enterprises without health protection zone must set the zone. Enterprises should immediately carry out environmental impact post-assessment to control environmental risk .And according to the post-assessment, enterprises should validate and adjust the existing protection zone.
(4) Establish fugitive emissions monitoring and control system

Petrochemical enterprises should establish the dynamic monitoring surveillance system of fugitive emissions, including the long-term air and environmental quality monitoring of the sensitive points which are close to the pollution source. Then the relationship between emissions and environmental quality will be reflected objectively and the public supervision should be accepted. Due to objective conditions, the distance between the existing enterprises and sensitive areas can not meet the standard requirements. According to the long-term monitoring data and human health data and after scientific assessment demonstration and the agreement of residents, the protection zone should be confirmed by the health and environmental protection departments of provinces. For the petrochemicals which are in complex terrain such as mountain area ,hilly area and coastal area, the method below can be referred to determine the protection zone.
（5）Carry out scientific research on protection zone
For a long time, due to lack of scientific basis to determine the fugitive emissions source, without perfect environmental quality standards system the problems in the protection zone set have not been fundamentally resolved. It is recommended to sum up experiences of this monitoring of fugitive emissions, carry out scientific research monitoring of fugitive emissions, and standardize monitoring methods, then establish a scientific and comprehensive fugitive emissions source database, gradually improve the quality of the environment and pollutant emissions standard system, especially the concentration limits standard system of particular pollutant form petrochemical enterprises. In order to protect the health of residents around the petrochemical enterprises better and use the land source more reasonably, the writer proposes to carry out the research and evaluation on the human health around the enterprises, which discharge the toxic and harmful substances, or carry out the research on the petrochemical enterprises surrounding regional land use planning and control measures


