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Water Environmental Problems and Its Countermeasures in Urban Area of North China
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Abstract

With the rapid economical development, the problems associated to water resources
became more and more serious in the north parts of China. Water pollution problems are
now severe especially in the north parts of China lacking of water resources. This paper
introduces the distribution characteristics of water resources and explains the water
pollution problems in the north part of China. Combining with the solution for the water
environmental problems in Dalian city, some strategies and improving measures, which
are now running, were introduced.
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Table 2-1 Environmental standard values for surface water in China'®

Classification
Order | Standard value Class | Class Il Class II1 Class [V Class V

Name

Class I Class I is mainly suitable for source water (head waters) of the best quality situated
the national nature reserves;

Class 11 Class 11 is mainly suitable for drinking water resources in a first grade protected areas,
areas with precious fishes, and fish or shrimp spawning grounds;
Class III is mainly suitable for drinking water sources in a second grade protected

Class I . L "
area, areas with regular fish and areas where people may swim;

Class IV Class IV is mainly suitable for general industrial water uses and recreational waters
uses that do not require direct contact with the human body;

Class V Class V is mainly suitable for agriculture water uses and general landscaping water
requirements.
All natural water bodies should not have non-natural reason to create the following:
a. Un-esthetic sedimentary substances

. . b. Floating debris, or oil that people may feel

Basic Requirements ¢. Murky substances that are unpleasant visually, by smell or by taste
d. Substances that may be poisonous, or harmful to humans, animals or vegetation
e. Substances that would draw, or facilitate unwanted insects




P EHCERERITIRIC B 2 KIS & F DX 43

Table 2-2 Environmental standard values for surface water in China®

Unit: mg/!
Order Classification Class 1 Class IT Class III Class IV Class V
Standard value Name
Man made environmental temperature must be within the following limits:
1 Water Temperature (C) | Weekly average highest temperature rise <= 1
Weekly average highest temperature drop <= 2
2 pH 6.5~8.5 6.0~9.0
3 Sulphate (as SO7) <250 250 250 250 250
4 Chlorides (as Cl7) <250 250 250 250 250
5 Dissolved Iron <0.3 0.3 0.5 0.5 1.0
6 Total Manganese <0.1 0.1 0.1 0.5 1.0
7 Total Cooper <0.01 1.0 (0.01%) 1.0 (0.01%) 1.0 1.0
8 Total Zinc 0.05 1.0 (0.01®) 1.0 (0.01%) 2.0 2.0
9 Nitrate (as N) <10 10 20 20 25
10 Nitrite (as N) 0.06 0.1 0.156 1.0 1.0
11 Non ion Ammonia 0.02 0.02 0.02 0.2 0.2
12 Kjeldahl Nitrogen 0.6 0.5 (0.06%) 1.0 (0.06%) 2 3
13 Total Phosphorus (as P) 0.02 0.1 0.1 0.2 0.2
14 High Manganese Salt 2 4 8 10 15
15 Dissolved Oxygen Fullness ratio 90% 6 5 3 2
16 COD (CODq) <15 15 20 30 40
17 BOD (BODs) <3 3 4 6 10
18 Fluorides (as F7) <1.0 1.0 1.0 1.5 15
19 Selenium (Se'") <0.01 0.01 0.01 0.02 0.02
20 Total Arsenic 0.05 0.05 0.06 0.1 0.1
21 Total Mercury 0.00005 0.00005 0.0001 0.001 0.001
22 Total Cadmium 0.001 0.005 0.005 0.006 0.01
23 Chromium (Cr**) 0.01 0.05 0.06 0.05 0.1
24 Total Lead 0.01 0.06 0.06 0.05 0.1
25 Cyanide 0.005 0.05 (0.006%) 0.2 (0.005*) 0.2 0.2
26 Volatile Phenols 0.002 0.002 0.005 0.01 0.1
27 Petroleum 0.05 0.05 0.05 0.6 1.0
28 Anion Surface Activators <0.2 0.2 0.2 0.3 0.3
29 Fecal Coliform (Num./l) 200 1000 2000 5000 10000
30 Ammonium Nitrogen 0.6 0.5 0.5 1.0 1.6
31 Sulphide 0.05 0.1 0.2 0.5 1.0
* Fishing
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Fig. 1 Eastern Route, Middle Route and Western Route of South-to-North
Water Diversion in China'
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Table 3 Changes in the urbanization and equipment of water supply and sewerage in China'"

Year 1985 1990 1995 1999 2000
Ratio of urban population (%) 23.71 26.41 29.04 30.89 36.22
Area of cities (km?) 9,386 12,856 19,264 21,525 21,625
Density of urban population (people/km?) 262 279 322 462 441
Amount of water supply annually (10°m®) 128.0 382.3 496.6 467.5 469.0
Amount of domestic water use (10°m®) 51.9 100.1 158.1 189.6 200.0
Amount of domestic water per person per year(m®) 55.1 67.9 71.3 94.1 95.5
Diffusion rate of water supply (%) 81.0 89.2 93.0 96.3 96.7
Length of sewerage pipes (km) 31,656 57,787 110,293 134,486 141,758
Length of sewerage pipes per 10,000 people (km) 2.7 3.9 6.0 6.7 6.8

Table 4 Changes in urban water prices in Beijing and Dalian

ltems Beijing (yuan /m®) Dalian (yuan /m®)

Previous Current Previous Current

Water for urban life 2.9 3.7 2.0 3.2

Water for administrative institutions 4.4 5.4 3.3 5.0

Water for industrial and commercial purposes 4.4 5.6 3.3 5.0

Water for the hotel and catering trades 5.4 6.1 3.3 5.0

Water for the car washing 21.2 41.5

Water for purified waters industries 21.2 415

Water for bathing 33.3(average) 60.15 22 30

Recycling gray water 0.8 (c/ggtdsl tllo 6‘%;;7‘;?? ort

Table 5 Stages and strategies of environmental pollution prevention and control

Years Pollution Treatment Strategies
_ The stage of controlling point pollution: mainly emphasized treatments of dust, industrial wastewater

1973—1985 ;
and solid waste

1986 — 1995 The stage of centralized treatment of pollution: mainly built central heating stations, gasworks,
wastewater treatment plants and rubbish treatment facilities.

1996 — 2000 The stage of adjusting industrial structure: based on ISO-14000, the Environmental Impact Assessment
Law and the Cleaner Production Promotion Law, adjusted industrial structure of China.

2001 — The stage of cleaner production: mainly emphasized the lifecycle assessment, the industrial ecology
and the circular economy.
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Fig. 2 Location of Malanhe River'™
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Treatment technique  —p{  The new Malanhe wastewater treatment plant ~ ——p{

Sludge compost

Effluent

Matanhe River and aqueduct

Water- for greenbelt imigation
Gray water for mansions
Water..for the car washing
Water for industrial purpose

Water for landscaping

Ecological

a

i
Discharging to sea

Fig. 3 Technological project of 3~R of wastewater in Dalian city
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b (b)
Fig. 4 Biomass carriers used for MBBR Fig. 5 Biomass carriers used for BIOFOR
(a) Appearances of carriers; (a) Appearances of carriers;
({b) Scanning electron microscopic photograph of attached (b) Scanning electron microscopic photograph of biomass

biomass on carriers carriers for BIOFOR

. 11
1 |
9 10 Eff.
l:r!l,l
ISy o
. _ |\ + — |- 4 12
| reverse washing water
sludge etc. be carried to compost it nibt 4 surplus sludge
I=]
Fig. 6 Process flow chart of the wastewater treatment
(1) influent tank; (2) thin grids; (3) vortically flowing precipitator of sand; (4) spin-drier of sludge;
(5) MBBR,; (6) steady tank of sludge; (7) the second precipitator; (8) blower; (9) BIOFOR;
(10} effluent tank; (11) device of chlorid put in; (12) pumps
Table 6 Treatment performance of MBBR combined with BIOFOR
Flow rate HRT (h) Influent (mg/l) Effluent (mg/l)
(m’/day) COD BOD SS NHi-N | COD BOD Ss NH-N
15 2.7 269 126 210 19.1 23.4 6.8 2.1 <0.2
20 2.0 317 148 170 19.9 24.14 7.2 1.8 <02
20 2.0 235 110 162 19.03 22.1 5.6 2.0 <0.2

Temperature: 25 ~ 30T
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Fig. 7 Water for greenbelt irrigation in Star Sea Bay

Square

Fig. 8 Water for landscaping in Star Sea Bay Square

Fig. 9 Pond for rainwater collection
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Fig. 10 Experimental apparatus of artificial wetland
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Table 7 Goals of establishing a water-saving-oriented society in Dlian city'™

Present Future .
No. Items Datur Goals Comparisons
s That was 580 in China in 2002; 138 and 105 in
1 YAl‘f‘a‘r’lugltm;’fG[‘;gt&a)“se for 10 66 45 Beijing and Tianjin of China in 2000: 85 and 31 in
USA and Israel in 1999, respectively.
e . . .| That is 0.40~0.42 in China; International
g | water, utilization efficiency of | 5 490,45 g{;‘:ﬁl%%% advanced level is 0.7~ 0.8 now; and 0.53 in Tianjin
s Y1 of China in 2000.
3 Water use for 10' Yuan of 353 249 That was 2553 in China in 2002 and 1770 in Beijing
agricultural increased value (m®) in 2001, respectively.
" That is 25 to 35 in advanced countries, 268 in
4 nglesrm;llsiicrg;rse dlg alu‘é”(arﬁs) of 36 32 China in 2002; 109 and 56 in Beijing and Tianjin of
China in 2001; 18.8 in Japan in 1999, respectively.
. - That is 55% in China now; 90% in the center of
0 )
5 | Water reuse ratio of industry (%) 82 84 Beijing, 94.5% in USA in 2000.
6 Leakage loss ratio by water pipe 19 18 That is 12% in China now and 15.7% in 2001 and
lines (%) 12% in 2003 in Tianjin of China, <6% in USA.
. . Cen. . 7n. | That is 60% and 30% in the center and suburb of
7 X‘t’f:r(;a)"mg equipment  use gﬁgﬁg%% gﬁgfﬁgg% Tianjin of China; and 70% in the center of Beijing,
? i i respectively.
For urban capita: that was 218 in China, 291 in
8 Amount of domestic water use |Urban: 209; | Urban: 230; | Beijing, 174 in Tianjin and 382 in USA; for rural
per capita ({/d) i Rural: 74 Rural: 76 | capita, that was 92 in China, 168 in Beijing, 93 in
Tianjin and 303 in USA, respectively, in 2002.
9 Ratio of wastewater treatment 40 70 That is about 15% in China, 58.8% in Tianjin, and
(%) 84% in England now.
10 Recycle ratio of wastewater 10% 30% That is above 70% in advanced countries, 72% in
treatment USA and <10% in China now.
Amount  of seawater  used That is 15 billion m® in China now; 1.4 billion in
11 directly (10°y) 12.4 16.0 Tianjin and above 76% of toilet washing water is
y y seawater in Hong Kong.
12 Amount of seawater desalt 150 500 That is 10 million m® in China now and above 3
(10'm%y) million m® in Tianjin.
13 ?fg?n‘ii};) of rain  water use 220 500 That is 23 million in Denraark in 2000.
14 Ratio of  planning  water 95 98 That is above 95% in advanced water utilization
utilization (%) cities of China.
Report-MWR 2003 (2004) 10) http:/iwww.lvy.cn

7)

8)

9)

Ministry of Water Resources of P. R. China: 2003
Statistic Bulletin of Water Sector (2004)

National Environmental Protection Standard, GHZB
1-1999, Surface Water Environmental Quality
Standard

http://www.nsbd.mwr.gov.cn/nsbd/intro

1)
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