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Abstract. The reclaimed utilization of urban wastewater is an indispensable
way for solving the crisis of urban water resource. In order to meet the needs of
reclaimed water pollution control, the risk assessment model for reclaimed
water utilization in basin are established. GIS was employed to derive al the
data and evaluate modd in order to get spatia variance and distribution of the
risk levels on different scales within sudy area The evaluation results can
supply the pollution control with target areas. Based on the analysis of
reclaimed water data of Beiyun river basin, the paper sets up an index system of
risk assessment of reclaimed water. In addition, it applies the mathematics
theory to making a comprehensive assessment on the utilizing risk of reclaimed
water in the research object, which provides a scientific foundation for risk
management of reclaimed water in theory and practice.
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1 Introduction

There is an increasing trend to require more efficient use of water resources, both in
urban and rural environments. Wastewater reclamation has been the subject of a
number of studies. Types of wastewaters used for recycling include trested and
untreated sewage effluent!™®, storm water runoff ¥, domestic greywater’®, and
industrial wastewater'*®. During the last decade, municipal wastewater reuse has
emerged as an important means of supplementing water supplies in a large number of
regions throughout the world. In many ingances, reuse is also promoted as a means of
limiting wastewater discharges to water environments. Wastewater reclamation is
used in many ways. Effluents are reused for irrigation purposes in many countries
around the world on all of the populated continents. Wastewaters can often contain
significant concentrations of organic and inorganic nutrientsfor example nitrogen and
phosphate. There is potential for these nutrients present in recycled water to be used
as a fertilizer source when the water is recycled as an irrigation source for
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agriculturé”®. There have been a number of risk factors identified for using reused
waters for purposes such as agricultural irrigation. Some risk factors are short term
and vary in severity depending on the potential for human, animal or environmental
contact, while others have longer term impacts which increase with continued use of
recycled water. So health and environmental risks associated with water reuse have
been addressed.

The application of risk assessment to protect human health has grown over the last
60 years, but it is only during the last years that reclaimed water risk assessment has
become more researched. The aim of reclaimed water risk assessment is the
estimation of risk of adverse effects to communities of species in locations that are
potentially exposed to pollutants.

Health and environmental risks associated with water reuse are now dealt with in a
thorough manner by guidelines used in many countries. Guidelines pertaining to
chemical contaminants are typically limited to bulk parameters such as chemical
oxygen demand (COD), biochemica oxygen demand (BOD), pH and total suspended
solids (TSS). In many situations these simple parameters provide suitable surrogate
indications of the likely presence of chemical species of concern. However, for more
highly treated reuse waters, they are of limited sensitivity. Furthermore, for some
applications, an accurate assurance of specific chemical concentrationsis important.

Today, the assessment of whether a substance can pose a potentia risk to the
organisms present in the environment is based on hazard quotients Many
uncertainties come into the question when trying to calculate the hazard quotients.
Theoretically, the exposure is calculated from measured values in the different
environmental compartments. However, in most of the cases, this data is unavailable
or insufficient due to the complexities inherent to environments. Due to this fact,
models have become very useful tools in predicting concentrations of certain
contaminants in specific compartments. In many risk assessments, the actua
concentrations in the environment are not measurable so risk assessors must use
models to predict what these concentrations will likely be.

In China, there is very little analytical information available concerning the
occurrence and fate of risk assessment during reuse applications. The paper is
cooperation in Beijing in Beiyun river. For the recycled water for landscape water is
evaluated. Establish the recycled water utilization assessment parameter. The purpose
of this paper isto provide quantitative basis of risk assessments.

2. Study area description

The study was carried out aong the Beiyun River, located in the Haihe Basin, one of
main basins present in China. With an area of about 4348 km?, the basin is Situated in
Beijing, with mean precipitation of 532.5mm (1980-2000) a year. The precipitation is
concentrated in certain months of the year causing large flow fluctuations of the
watercourses and therefore, leading to important differences in the dilution of the
compounds present in waste water discharges. Fig. 1 shows the location of the Beiyun
River Basin within Beijing. Beiyun river has completed some city sewage treatment



plant, with design processing ability of 254 million ton per day, actual tresting
capacity is 214.4 million ton per day.

Fig. 1. Beiyun River inside Beijing

3. Reaults and discussion

3.1distribution of reclaimed water

Pollution intensity calculation of treatment facilities: Pollution discharge =water
dischargex Pollutant emission concentration. All data are from the pollution sources
census data. According to the discharge of reclaimed water, distribution layout of
different districtsisfinished based on GIS.
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Fig. 2. COD,, and NH,"-N pollution load in different districts based on GIS (unit: t/a) . Data
shows COD,, discharge of treatment facilities is 3.44 thousand t/a, NH,'-N discharge of
treatment facilities is 0.53 thousand t/a. According to the administrative division, The area of
biggest emissions is Chaoyang district, Percentage of 64.1%. The second discharge area is
Haidin district, Percentage of 21.2%.

3.2 Assessment of reclaimed water

In China, water quality standardin the reclaimed water use are different due to
reclaimed ways. For example: reclaimed in agriculture perform “Standards for
irrigation water puaity” ( GB 5084-2005) ; using water in fisheries perform
“ Water qudity standard for fisheries” (GB 11607-89) ; using in scenic
environment, and include water function range, perform
“Environmental quality standards for surfacewater” (GB 3838-2002) ,and over
water function range, perform reuse of “ urban recycling water—Water quality
standard for scenic environment use” (GBJ/T 18921-2002) ; using in industry
cooling perform “Code for desing of wastewater reclamation and reuse” (GB/T
50335-2002) ; using in city cooling perform reuse of recycling water for urban water
quality standard for urban miscellaneous water consumption) ( GB/T 18920-
2002) .

This paper process water quality assessment depend on primary(A) of dischargein
sewage plant. Because Beiyun river includes in water function range , perform
“Environmental quality standards for surfacewater” (GB 3838-2002) .



Table 1. Comparative anadysis between water quality of reclaimed water and surface water

environment quality standards (mg/l) .

NO Analyze item m I\ Vv primary (A)  Remarks
1 Temperature('C) _ _ _ _ _
2 PH 6-9 6-9 6-9 6-9 _
3 DO> 5 3 2 _ _
4 CODwin< 6 10 15 - -
5 COD¢< 20 30 40 50 over
6 BODs< 4 6 10 10 over
7 NH,N< 10 15 2.0 58 over
° TPs (o.%g ) (o(.)f) (8:3) 051 over
9 TN< 10 15 2.0 15 over
10 Cu< 10 10 10 0.5 ok
11 n< 10 2.0 2.0 10 ok
12 fluoride< 10 15 15 _
13 Se< 0.01 0.02 0.02 0.1 over
14 As< 0.05 0.1 0.1 0.1 ok
15 Hg< 0.0001 0001 0.001 0.001 ok
16 Cd< 0.005 0.005 0.01 0.01 ok
17 Cr (sxvalence) < 0.05 0.05 0.1 0.05 ok
18 Pb< 0.05 0.05 0.1 0.1 ok
19 cyanide< 0.2 0.2 0.2 0.5 ok
20 Volatilization phenol<  0.005 0.01 0.1 0.5 over
21 Oil< 0.05 0.5 1.0 1 over
22 LAS< 0.2 0.3 0.3 0.5 ok
23 sulphide< 0.2 0.5 10 10 ok
24 coliform (alL) < 10000 20000 40000 1000 ok




Comparison between water quality with the primary discharge standard and
“Environmental quality standardsfor surface water” ( GB 3838-2002 ) : poor V
species, main overpollutant are COD¢,~ NH;™-N and TP.

4. Conclusions

Discharge of treatment facilities is bigger in Beiyun river. The area of biggest
emissions is Tongzhou district, Percentage of 64.1%. The second discharge area is
Changping district, Percentage of 21.2%. So it is necessary to improve sewage plant
effluent standardsto improve the quality of water environment of Beijing rivers.

Overdl, the irrigation water can be directly used in the secondary water level of
treatment facilities. The use of recycled water for the irrigation of crops has benefits
in using a resource that would otherwise be discarded and wasted. Using recycled
water also reduces the pressures on the environment by reducing the use of
environmental waters. Reclaimed water must pass through different degree of deep
processing and the corresponding standards for direct using, and the depth of water
storage with reclaimed water to avoid entering drinking water range. Ongoing
research will improve the use of reclaimed water as well as increasing public
confidence.
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