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Water environment characteristics for mountainous city



(1) Witbisk B A2inliAY95 5 Characteristics of mountainous city and river
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“Mountain City”: The urban terrain has an average slope of >5% and a vertical division depth of >25.

The distinctive feature of the mountainous city is that the terrain is complex, with obvious undulations

and slopes, and the urban spatial layout is on the mountain.
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. Complex terrain, with numerous gullies. {
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*  Rivers originate from mountainous commonly have more
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*  Theriver has a small flow during the dry season and a large
increase in the flow during the rainstorm period.
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Conflict between urban development and river
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* Coveredrivers - invisible pollution discharge
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Tributaries which is no water in the dry season are tend to be covered 1977¢ ,Ia&)j,l:7k%§.

when the land was needs for development
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* Landfill of gullies and ponds - the disappearance of river

habitats
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With the development of the city, the natural runoff gullies was replaced by
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the pipeline, the branch ratio, density and the water surface rate of river

decreased, the river network density and the water surface rate decreased,

and the main stream was strengthened accordingly.



(3) WA RS

Conflict between urban development and river
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Construction on mountain- the disappear of river source
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Mountain is the source of the river. The Construction on mountain leads to the decrease of river flow, and the water

quality also get worse.
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Ecological capacity loss due to canalization : e
BIZRAKD, FRRIE BT ;
BREEZRZE, FEEZRAS
In the dry season, there is less water, and the riverbed widely dry up; We should consider

both safety and ecology.
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BFE R AMIEK T500%km?, SEELX THRERERIEM, FRBERTRTET22.1%
In past 33 years, the construction land has increased by more than 500 km?, and the area of
rivers and lakes decreased by 22.1%.



( 3 ) Mtﬂ!iﬁkﬂilj\iﬁ,iiﬁﬂg%’;{% %:{[IE Pollution characteristics of small watersheds

« W RIE——H# T RN E R

e Urban point source pollution - underground facilities should be concerned
RS H R E PR, 15K E BN, 15Kk, SARMEE, HKLET BAKRIPERK
Misconnected rainwater and sewage pipes discharge, sewage pipeline leakage, sewage discharge,

sewage smuggling and treated sewage water discharge.
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Pollution characteristics of small watersheds :

YT R ——BARATS Lo

Urban non-point source pollution- clear about pollution intensity C T
© TRV, XHHFRIEE, SR TR e N
*  The mountain runoff has a fast flow rate, and the surface erosion is serious. The pollution load is higher than that of the Iain cit\}.
o BEERTERES 'R SRERRL
*  Scattered urban non-point sources and point source formalization of non-point sources. C =l Bl
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NO3-N
*  The uncomfortable feeling of urban garbage into the river
NH3-N
_ TP
HERMEFAR F1COD. TN, TPETSSHI LA HME T RN
The ratio of COD, TN, TP and TSS in rainfall and runoff in Chongqing is lower ™
than that in Wuhan. coD
m EPRERIE R A RS s
B Pollution of surface runoff in chongging has high particle effect. | . . . . . : : : : |
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B Rainfall in Chongqing has short current,and scour degree is intense.
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account for 30-40%.
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H {$#8E /) Self-purification ability

MIRERRK, Bk, MRS, TRSERAGES

There are many water drops and shoals, as well as high flow velocity, but the pollution load is too high some places.
AR E SEENEE, BAREAKES, Ak, 2as5.

Rivers in mountains have strong oxygen enrichment, high dissolved oxygen concentration, low ammonia nitrogen and
high total nitrogen.

R P RRKGHR, SMEREX, BN, HE TSR, TiwKRESBE—EHFEE, EHREZENHEREX

The deep-water lakes in the mountainous basins have large environmental capacity, which can accept and retain
pollution, and improving the quality of downstream water, However, the lake repairing is difficult.
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&b SiET5 N\ Concentrated point source pollution input

Adjustment of water quality
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Concentrated point source
pol lution input
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Case: Panxi River, ... COD 42-61 mg/I
ch anxt R ﬂm%'—ﬁiﬁ?ﬂ TN 3.6-4.1 mg/|
ongqing Sk ; e I TP 0.7-1.1 mg/I
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COD 70-90 mg/I | @ 3

TN 12.6-19.3 mg/I i “ L

N
TP 2.1-2.6 mg/| : ﬁﬂiﬁ%v%"g _' .'Ji..l_""ﬁ: "
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Overview of the Zhongzui River

Demonstration site of the National Grant Sci & Tech Project
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Huang jue
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Zhongzui river watershed
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Zhongzui River, also known as Zhaojia creek, is a tributary Jialing River. The

water originates from Liangjiang New District. The river passes through
Chongguang reservoir, Huangjue Reservoir, Huangmaoping Village,
Longjinghu Reservoir and Shijiawan, then goes into the Jialing River at the

mouth of Xinchun Village in Yubei District.

AR S E #2172 km?, SATE£1K9.57km, SAEFIEERE 1.4 %

The total area of the Zhongzui River watershed is 21.72 km?, and the
length of the river channel is 9.57 km. the average slope is 1.4%.



( 2) imlaFAith#5 5 Watershed land layout
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Before the demonstration project was started, the
proportion of agricultural and forestry land and
green space was 80% in the upper reaches of the
Longjing Lake and the lake area, and the

proportion of construction land area was 19.2%.
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At the end of 2015, interpretation was carried out through TM8
satellite imagery, and the land use pattern of the current status of the
demonstration basin was clarified.

FREARIB R I At KB IE N, BIRAMEL ) EAZF49.4%, LRt TBE
£46.2%

The construction land in the Zhongzui River Basin has increased

significantly, and the proportion of construction land has increased to
49.4%, and the proportion of green land has dropped to 46.2%.
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Chongguang
reservoir

Relatively good water quality in Chongguang
Reservoir




( 3 ) iﬁiﬁig%ﬁ—ﬁﬁ7ﬁ,§ Important sites- Huangjue reservoir

Huang jue
reservoi

Relatively bad water quality in Huangjue
Reservoir




( 3 ) fﬁﬁig%ﬁ—ﬂ%fﬁﬁﬁ Important sites— Zhaojia creek
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Some sections polluted due to residential area




( 3 ) iﬁiﬁéiﬁ*ﬁ,‘-‘é— E-,Eﬂ Important sits— Longjing Lake

Longjing Lake

The place where the EXPO garden (2011-2012) was located

Water quality significantly improved after
the implement of our project:

grade V (COD >50 mg/L, NH3-N>2 mg/L) to
grade IV (COD <30 mg/L, NH3-N<1.5 mg/L)

(Chinese Standard, grade | is the best)



( 3) imlEKIAIE B Water environment

Sample
collection on site
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T A water quality

LREH | SRR RS

(e8] MRMREA index

> JK¥E: T. DO. EC. COD. NHz;-N. TN. TP. NO;-N.
PO,*-P;

» Water sample: T. DO. EC. COD. NH;-N. TN. TP,
NO,-N. PO,*-P;

> VIR BOKE. AR, k. 2%, TP, E&)8
(Cd. Cr. Cu. Ni. Pb. Cu) . fLBRE/KNH;-N, PO P,

»  Sediment: water content, organic matter, total carbon, total
nitrogen, TP, heavy metals (Cd. Cr. Cu. Ni. Pb. Cuw) ,
pore water NH;-N , PO—P.
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€ The annual COD load is 351.3t, which is mainly due to the input of water
from the upstream of Zhaojia Stream and Longjinggou (33%- 35%) ;

€@ The annual load of TN is 34.8 t, which is mainly from the input of Longjinggou
(52%) 5

€ The annual load of NH;-N is 18.8 t, and the input of Longjinggou is 73% ;

The annual load of TP is 3.4 t, mainly from the upstream Longjinggou (77%);

2

€@ The annual load of TSS is 754.5 t, and Longjinggou incoming water (78%) and

non-point source (17%) account for a large proportion.



Pollution load of Longjing Lake

PLRTS G 4E 73 RIR Source analysis of pollutants

el X ) i - 3R 7K 3 A Upstream
JEHETBPoint IX%E AT water input o x s g KATT R AR
i H source fromthe V%47 %<Non- N /ﬂﬁ/\%;%ﬂﬁﬁ & &t
item park and point source from iﬁ{j% %= = Water pollution total
di the park and Zhaojia L .. Sediment release stock
surrounding surrounding areas Stream ongjinggou
areas
Uik
8.111 105.7 114.18 123.3 - 165 516.3
load
cob H 1
: 2% 20% 22% 24% - 32% 100%
proportion
ki) 2.43 6.3 6.05 18.03 0.259 9.68 42.7
TN
EL 4l 6% 15% 14% 42% 1% 23% 100%
ki 1.62 2 0.98 14.17 - 4.11 22.9
NH,-N
tei 7% 9% 4% 62% - 18% 100%
7 fuf 0.16 0.4 0.38 2.705 1.430 0.6 5.7
TP
el 3% 7% 7% 48% 25% 11% 100%
ik 1.62 128.8 39.33 584.77 - 165.75 920.3
TSS
el 0.2% 14% 4% 64% - 18% 100%

I s S S ML A TN Ny e N e By > N N S S AN =3
L OBZGRAMNE 508 RN AT R B3 R 8am o Bl A RIS S Afir i L9 2508 13 65% LA L, Forp BLJE B SRIK K TSS . NH3-N. TP#i A\ T
| kiR 70%.

|

| (Zhaojia Stream and Longjinggou) The proportion of pollutants from the upstream water accounted for more than 65% of the

|
i pollution load of all sources. Among them, Longjinggou water contributed more than 70% to TSS, NH;-N and TP.

Y 1
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Engineering facility Layout and treatment technologies

Based on the analysis of pollution loads and the water quality requirement

of demonstration River, engineering measures are necessary



(1) iRl 5IETIE597 Project Layout
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Non-point source pollution control integration
technology demonstration project

Ly 3t 3 v TR S AT SR R R TRSE LA
Mountain City Non-point Source Pollution
Control Integrated Technology Demonstration
Project

I IR BURBER R AR RTETLIE

Water quality assurance integrated technology
demonstration project

Demonstration project for deep treatment of
ecological filter in the tributary of the lake

EirFs TR SRR ARTRETIE
Upstream pollution control integration
technology demonstration project
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(2) s aiR TIEHEE Facilities in Upstream
W IR SRITHEITE (EXKERER)

Urban non- pomt source poIIutlon control project (Chongguang reservoir management point)

475478 Ecological embankment
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ﬁﬁ Facilities in Upstream

BRELRE (ERBARX)

Point source pollutlon Interception supporting project (Longjinggou Area)

IR KT EE R, J5KEEB A, FEEELRHE KA T
TEM A BT K EE TR Uk AL, $ETHV5 K, B LA e soidpst— 15 Yy, ZDhie s
D TN =R YL i f7ifCOD 42.2 t, TN 17.1t. TP 2.73 t. TSS671.1t

Due to the elevation problem in Longjinggou area, sewage can
not enter by itself, and it is necessary to build a pumping
station to effectively raise sewage.

A sewage pumping station will be built here to raise sewage
and prevent further pollution of Longjinggou.This function
reduces the pollution load input to Longjing Lake every
year,including COD 42.2t, TN 17.1t, TP 2.73 t and TSS 671.1 t.

Pumping to intercepters
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SRR TR Fk ok
Technology 1——Cascade stagnant wetland - l
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* Inthe area where conditions permit, the construction of the gully 5+
pre-treatment wetland for the treatment of the initial rainwater ﬁ

The peak flow of rainwater in mountainous cities is large, and the l
sand content is high, and energy dissipation/sanding is essential.

The rainwater passes through energy dissipation - grit sand - storage Il:l:ll 7}(
- percolation - stagnation and finally into the lake.

Simulated construction of ecological runoff channels.
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(2) s aiR TIEHEE Facilities in Upstream
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Technology 2——Riverside grass infiltration belt
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Construction of riverside
grass infiltration belt and
ecological shore belt
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Facilities in Upstream

Technology 3——Riverside wetland technology

TEA S (AL FE ) AUTE UL, B 25 N i, T MG [ A5 0] 38 <2 8] 38 0 S8 4
T M PR A e B R SO AR AR A

TR A FERIBEL AR IFONGEF B VD IN, B BRI 77 5 R Hdh {7 Ab PR

55 BV 1 SR KT A T, K ) 67 fmf0.470.8m3/m2d, K )45 EE I (] 1-3d, Kb ERK &
0.02m3/s

UK BT B, Wi R TR

If the condition permits (sufficient land use), the wetland along the riverside will
be constructed, and the wetland and the original river will be separated by the
stone cage dam. The wetland will be planted with both purification and
landscape effects.

The stone cage is used to construct the retaining dam and the artificial river
sandbar, and the upstream water part is introduced into the wetland for
treatment.

The bypass wetland adopts horizontal flow constructed wetland with hydraulic
load of 0.4~0.8m3/m?2.d, hydraulic retention time of 1-3d, and treated water

volume of 0.02m3/s.
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Large flow overflow during flood Q
period to meet flooding ¢
requirements.
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Engineering projects for non-point source pollution control around longjing lake
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Demonstration engineering serves 2.2 square kilometers
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Engineering projects for non-point source pollution
control around longjing lake

Lt T LIRS AR B R AR RE TR

Integrated technical engineering of non-point source pollution

control in mountainous cities

Frequency:1/30 years, 83%

rain water infiltrated
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Engineering projects for non-point source pollution control around longjing lake

Infiltration technology in source area with complicated
geological conditions

SRR F M TIRXIEERARTRTE KiK EIE SRR B 2R RE



nn

(3) AFRRmEESFaIELIEENE

Engineering projects for non-point source pollution control around longjing lake

ainwater retention control technology on the Composite modular large gradient runoff control filter
side of the road technology

B R HTF R AR RS HERERN KK E R RITHE AR TRE
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Engineering projects for non-point source pollution control around longjing lake

waterscape detention Technology Biofilter purification technology for enhancing
” - N lateral flow into the lake
WBEIK RHFFRRTRE

RN IR =070 MR L R
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Technologies for improving the self-purification capacity of lake water
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Artificially enhanced
water circulation
technology in the
stagnant water area
of the lake
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Artificial enhanced
oxygen enrichment
technology in
backwater area

Construction
technology of lake
water ecosystem

B AKX T LK R FBI E AR
Y8 TR T bd R b2 = B s ;

Bk XA TE(LEEHEARARE TR THE
R RPTE ;

W ERFRKAESRGHBERA NG TR
T o R Ed K A

The demonstration project of artificially
enhanced water circulation flow technology
in the stagnant water area is located in
Lingwangqiao Lake, Yuanbo Bridge;

The demonstration project of artificially
strengthening oxygen enrichment
technology in the backwater area is located
in Yuboyuan Lake.

The demonstration project of the lake
ecosystem construction technology is
located in the Qiuting Bridge in the Garden
Expo Park.
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Technologies for improving the self-purification capacity of water in the lake

TREEARI—IE AKX A LRABIEF EHRAR

Technology 1—Artificially enhanced water circulation technology in the stagnant water area of the lake
FEIKHETR 22 RV AL S HQIB5/12-615/3-480/S, ML E 12620mm, IHER5kw, FE R
12A, #59%480r/min, HH[EHESI1300N, EE184Kg;

HERBLREREAKT2.0 m

* The model of the submersible pusher is QJB5/12-615/3-480/S, the
impeller diameter is 620mm, the power is 5kw, the rated current is 12A,
the speed is 480r/min, the axial thrust is 1300N, and the weight is 184Kg;

* The installation depth of the flow ejector is 2.0 m under water.

KSR RENE, =& TKMERBSEES], KPRICOD. TN

FRRER T —EHIMEK, RETKXED T EEREL X .

After the water body strengthens the circulating flow, the self-purification ability of
the water body is improved, the COD, TN and ammonia nitrogen concentration in
the water are lowered, and the risk of algal bloom is greatly reduced.

0.03000
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Technologies for improving the self-purification capacity of water in the lake
REER—MIBKEATELE S (BR) R

Technology 2——Artificial enhanced oxygen enrichment technology in backwater area
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O SR BT AR B e KRB 5 =, MR S K 40m, 88 EEEADN25 (151) 7
PEMEL 100, Wik (A #E A40cm;

QOWURILEEIKES B, EEREAUKFE 104, WURZERIG % —F&

@RI /KIE Dh=R5.5KW, #ifE100m3/h, #F212m

DHEZE, BEHerE, EREBUREE L m; KA TR AER B & 5m (7 [ E ikt Sk) Fi1.5m
(FLAEmESK) ;

ORI AK AFEAK FT m;

(Dfountain design adopts straight and narrow pipe type, the total length
of the fountain is 40m, and 100 DN25 (1 inch) DC nozzles are installed on
the main pipe, and the nozzle spacing is 40cm;

@ fountains are equipped with 5 submersible pumps, 10 floating water
tanks, and a set of fountain control equipment.

@ fountain submersible pump power is 5.5KW, flow rate is 100m3/h,
head is 12m

AR

@In summer, considering the energy consumption, choose a fountain
height of 1 m; the best water spray height in autumn and winter is 5m
(universal DC nozzle) and 1.5m (fireworks nozzle);

(®fountain suction port under water 7 m;
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Technologies for improving the self-purification capacity of water in the lake
BEEAR—HERFEKESRGEHRREAR

Technology 3—Construction technology of lake water ecosystem

OFREFAFKMEL, WRIHAEER, 2E90.78 kg/m?

QFFREMEF 2R, RELIE, EURRSHNYEERM, BEFEEAE. B, 245, ME
BB A16Fk/m2, THIEE H2400%%

QESEIREZE HIIR/2 m3, &iIT X 21% & = J98001R

v | @EFEIBUERMEL, UEAEEAHTE, 1R3000FE/10000 miiia A, L8/ A8EtLHA2:8, AaEik
| A% 90.2-0.4 kg/ B, EEEIH. MAERMAELE. REHTHBEPERZENEK

L - i cs2 s | (1) Floating bed substrate is hydrophilic, corrosion-resistant coconut palm, density is 0.78 kg/m3
= @Floating bed plants choose local varieties with strong purification ability, developed roots and

high landscape quality, including canna, calamus, and sedge grass, with a planting density of 16

plants/m2 and a planting capacity of 2,400 plants.

@ The ecological grass has a density of 1 /2 m3, and the total planting amount in the design area

1 ! is 800.

oSt el G G s | @ Consider the introduction of filter-feeding fish, mainly white flowers, and put fish at
3000/10000 m2. The ratio of flower buds/white carp is 2:8, and the size of the fry is 0.2-0.4 kg/tail,
which is collected every year. Controlling the growth of blue-green algae in lakes by using filter-
feeding calyx and white peony




Project efficacy

3 years operation of Engineering measures have improved the water
quality in demonstration sites
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Results obtained after these projects

ek k]

Pol lution

|l oad
t/yr

COD 114.18
TN 6.05

TPO0.38
TSS 39.33
AR R EL

The water

section of

Zhaojiaxi
COD11.3
TN 3.1
TP 0.12

catchment QErNEW:

area in
Jiangnan
Park
COD 42.2
TN 17.1
TP 2.73
Longjinggou B Ry eZRi

COD 167.7
TN 26.25
TP 3.29

1SS 721.6

Loading reduction

)

Engineer ing measures

%Eﬁ'ﬁ/ﬁﬁ EARBIR ST T

Non—-point source pollution
control project of chong
guang Lakeside Park

KBNS RESIEMRE
AR AR RE TIE

Demonstration project of
deep treatment technology of
Zhaojiaxi tributary

Tc;logical filter in the
7L [z L) Bt 3 o IR S SR
%Eﬁ*ﬁ*T/EI*EE

Demonstration project of
integrated pol lution control
technology for mountainous
cities in Jiangnan Park

R/’QEY.:"?IfE

Longjinggou sewage
interception project

5 fErElAPol lution

load reduction
t/yr

COD 45.1. TN 1.28. TP
0.071. SS4.32

COD 10.95. TN 0.64. TP
0.05. TSS 20.8

COD 6.93
TN 1.43
TP 0.04
1SS 6.03

COD 42.2
TN17.1
TP 2.73
1SS 671.1

COD 105.2
TN 20.45
TP 2.881
SS$ 702.25

HI B

Reduction

rate

COD 49.1%
TN 31.7%
TP 29.2%
SS 63.9%

COD 61.3%
TN 46.1%
TP 33.3%
TSS 53.8%

COD 100%
TN 100%
TP 100%
TSS 100%

COD 62.7%
TN 77.9%
TP 87.6%
SS 97.3%



index
%ﬁ@ﬂl?ﬁ&%rmanganate
index

iZBHE transparency

;5.5 Total phosphorus

been achieved!
AKX 1Y)

Average data for deep water
3.89 mg/I
1.05m

H4XZ0.12mg/l

EFfkZ 0.09mg/!

E & Total nitrogen 1.40 mg/|
[— ]
BAEERLIER 31
Integrated eutrophication index '
=< A 71~ h=E 1
FHABERRE T LB 70
658 S
,ol Water transparency of the lake 66
64
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B, JEIERLZ Results obtained after these projects

Designed objective water quality (Grade IV) after 3 years’ operation has

Average data for shallow water
4 .03 mg/I
1.01m

HXZ0.12mg/|

EFRZE 0.09 mg/l
1.36 mg/I
53.32

ERAETLIZLER

Eutdiphication index of the lake
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