Table of Contents

Foreword
Preface
Acknowledgement
Part One Project Implementation Background 1
Chapter 1 Locational Features of Dalian Lake...........c.cooiiiminiissinnes 3
1.1 Geographical Location.......... SRS R L I NS L 3
1.2 Natural Conditions......... .-
1.3  Social ECONOmic CONAIIONS ....cc.eveverrerieenssiisansessnsesesessssssessssesessssessssssisnsssnsassnensssansassssssasas 7
RETETOIICE. ....oornsolisensorsotonsasnatodnosiidoniiobotets HTIET S IS TSR 5T AVRI SRR AR s ASs sV b n ST S s s esassesns 10
Chapter 2 Regional Evolution of Dalian Lake .........cociiiimiinisiiaes 11
2.1 Regional Wetland TYPe.......c.ceeuuereresemsensusensemcismiasnsissssisssasssssenees 11
2.2 Regional Wetland BIOIOZY .........ccuuruuerurirmnrisesisissiiiesiemisissussss i s sssns 12

221
222
223
224
225
226 :
2.2.7 Endangered rare SPECIES. ........coceurierieisssemsusesetsissesesetsssiesssss s s sassnes 17

2.2.8 Invasive species. 0 O [ (175 - X7

23 Regional Wetland EVOIUtiON .........cocueviieiiiiniiicsiinnisieccens oY S 17

23.1 Kinds of phytoplankton and evolution of dominant species .18

23.2 Kinds and quantity evolution of Zooplankton..........cc.cceniii 18

233 Type, quantity and distribution evolution of aquatic vascular bundle plants............. 19

23.4 Type, quantity distribution and evolution of bentonic Organism...........cccoeevuevuerennes 20
235 Composition, distribution characteristics and aquatic product types of fishes in

Dianshan Lake...... 21

REFETBIICE. ........oc0omerecenesassscssesssessssssiasssisssanisdsssasssisssassisssssssisesssnsnssssvssasnasaatsssasssssssasntsssseseassnsassasnss 22

3 Characteristics of Hydrologic Environment ............cccoveiinininiimiinnnnniinnennns 24

.1 Hydrologic Characteristics S oot sty T e e T e e oo iacsvancnsrases 24

2 Physical and Chemical Characteristics of Water Environment .. ! " 26

Biological Characteristics of Water ENVIFONMENL .......c.cvueiirmniiinsiisisessssies 30
33.1 Density of phytoplankton...........cccomueiemieeemieomniictsicssisisi s e 30
332 Chlorophyll a Content of Phytoplankton in Dalian Lake.........ccouurenmsinrssnsennnnes 30
33.3 Density Of ZOOPIANKLON.......c.couimrrimrnscrnreseiessese st 30
334 Density of zoobenthos and biomass in Dalian Lake.........cocminnninnnns 31




« viii *  Wetland Restoration: Shanghai Dalian Lake Project

Chapter 4 Analysis on Pollution Source

4.1 Internal Source Pollution..

4.2 Non-point Source Pollution

4.2.1 Farm chemical fertilizer pOIULION .......c.cccrueuirimimireteeeiee s 35
4.2.2 Animal husbandry pollution
423 Fishery breeding pOlUtion ..........ooourieieiiiieieici e
4.3 Point SOUTCE POIULION. ......cceerieerereereereeeseeressessacssesssssessassssesasssessessnssessnssnessessssssssssssnesssssanns
43.1 Pollution by rural life.........ccccoevenee S e e AN RS 38
4.3.2 Pollution by IndUSLTIES .......ccoerueiermrnierinenrinseienneasnesenanns TR - e 36
REFCECIOE: ... losinaisssosississsnsisssssonsnsavasonmesoniminn Susseaaibsststonseshisesssrasatonssunasartssiryarns i oo Aui SR TSN SA 36
Part Two Project Planning, Design and Construction 37
Chapter 5 Wetland Restoration Strategy .........ccceueererenmcemnininiisicissssssis s 39
5.1 Evaluation on Status of Dalian Lake Wetland ...........cccooeuimmoiiiiii 39
5.1.1 Analysis on ecological functions of Dalian Lake wetland ..........ccooeveiuniiinunincinnnees 39
5.1.2 Integrated evaluation on status quo of Dalian Lake wetland
5.2 Wetland Restoration ThinKing .........ccceeeeereeueririeiessissesinisneins
5.2.1 Effect after Dalian Lake wetland is rehabilitated ..........ccococoeueeieinminnnnicennin

5.2.2 Restoration strategy of Dalian Lake wetland
5.2.3 Management measures of wetland....
5.3 Philosophy and Principle for Planning and Designing on Wetland Restoration Project.......
5.3.1 Design philosophy of wetland restoration ..............ccoeeeeunenirecuceen.

5.3.2 Design principle of wetland restoration............ccccoeeeivnnnnns
5.4 Overall Planning for Wetland Restoration Project............coouiiiinioniisiiisininsisisicinnen
5.4.1 Project and its significance .. oot ot resstesiaes
5.4.2 Project planning objective and overall thinKing ..........coeimiriicienensieninsinicisnieniiis

5.4.3 Planning content and scale of Project ..........cccoeuiciiiiiininnniiiiciinnaes
5.4.4 Anticipated effect of PrOJECE ......cocururiieieeuieieniiicei s
REfOIeNCE;isssisisssonsessvossasans

Chapter 6 Wetland Restoration Project Layout and Subarea Design.........c.coovuvuruieicci
6.1 General Engineering Layout ........c.cccceeeevneneicnnes TITNRCAL X o =

6.2 Engineering Subarea DESIBI.........ccoeueueuemrrunmesenmsessissssmtssesstsssssssse s sssn s v
6.2.1 Design of wetland restoration and reconstruction ared............ocoeuecueuesnmsissseanconins
6.2.2 Design of forest wetland cultivation area...........c.coeeueueeee.
6.2.3 Design of shoal wetland restoration and diversity conservation area................coocueeeeis
6.3 Water Conservation and Earthwork Design of the Project .........c...ocoooeiniiinnce.
6.3.1 The work conservation design of the project..........ccoeveeevevinirenncicninencne
6.3.2 Earthwork ProjJect ... .-ccesessssssesanesaresnssparasansassessesasarhssd

Chapter 7 Other Designs for Wetland Restoration Project ............covminnmimcinccinsiesniis
7.1 Construction Organization Design

7.1.1 Engineering CONAItiONS .........c.cevrerenerisietessseasesenscssscscsnssensaesssssssssissses
7.1.2 Drained waters in CONStruction Period.........cccceumueiemeiecusiesisensensesssaenens
7.1.3 Construction methods.....




Table of Contents = ix *
7.1.4 ConStruction IayOUL.............ccceeueiereemeermesereeseseesesessesessesessesssessesssssensesessasesssesen 77
7.1.5 Soil balence .o cmmnfnanmnifemmams., 78
TE16.  CONBUMCHION! BICH :o:icccusiisssinsasisiosssmmasive tonsissme SRR o s elhe s sstsosa pesissssssidassisivesd 79
(7.1.7. . Construction: proguess . b wesas comunms 950 o e w0l 0t Dokl ssesssssisinsd 79
7.1.8 The main machinery equipment for the CONStrUCtiON ...........cooveveueeeureeeeeceeeceeeceeeneanns 80
7.1.9  The main technical and economic indexes for the construction.............cccccecuevreuenne 80
7.2 Environment Protection Design.... .80
7.2.1 Environment protection GOAIS............ceueuererreeereessesssesesesssssssesessssassesesesssssssnseans 80
7.22 Environment protection standard 81
7.2.3  Analysis and appraisal for the affection of project construction on environment............... 81
7.2.4 Environment protection design 84
7.2.5 Environmental management and monitoring plan............cccccceeeverrennne.e. 86
7.3 Water and Soil Conservation DESiZN...............ccccemisiversanssssssanisssssesesesesesesesesssses BT
7.3.1 Design basis ... 87
7.3.2 Fundamental principle .87
7.3.3 The status quo of water and soil loss 88
7.34 _ Barthworkbalaiee . ... oot et R edtesirssrertihsiessmanbasnentisiustosnss 88
7.3.5 The responsibility scope and subarea of water and soil loss prevention and control ........ 88
7.3.6  The analysis of the affection of development and construction activities on water and
soil loss... .89
7.3.7 The goal of water and soil loss prevention and control .90
7.3.8 Measures of water and soil loss prevention and control................c.c.c......... .90
7.3.9 Water and 50il 10SS MONILOTINE .......covoveueurueneaeeieiereeiseesssesesesesesesesesassssesesesesessssessseses 92
7.4  Project Management and Maintenance ............coceceeeeeeeeeseneseeesesesssssseseeseseanas 92
7.4.1 Management institution and personnel composition ...... 92
7.42 Management SCOPE and CONLENLS ........ceuvrueereecneereereesesesensaesssensssessennes 93
743 Water quality monitoring and biological investigation ............c..cccceerereuenenee. 93
7.4.4 Annual operation and management COSL............c.cruereruereraerasaesseraeseesessesessesesnes 94
745 Project operation and MANAZEMIERL . ......covvuisssiuscusssmsmsinisasssosssssssssssssssssisisssssiss 94
7.4.6 Planting and management methods of wetland plants.............c.ccovevveeccucueucecrcreaennns 95
7.4.7 Management laws and regulations............ccoeeeeueverrererneernesrsersereseeseseseesessesesenns 98

apter 8§  Construction and Management of the Project
8.1 Construction Overview of the Project........c.cccccoevneneen.

8.1.1
8.1.2
8.13

82 Construction Organization and On-site Management

8.2.1
822

8.3 Construction Solution of the Project...........cccccceeeueueuncnn.

83.1
832

3.3 On-site clean up

Basic state of the project...........

Construction characteristics of the project........

Overall construction layout..........c.occoeeveeereeeeeereceeeeeeseeesenee

Construction organization structure.............

Construction on-site management ..............c.oceeveevenee.e

Main construction procedure

Construction preparation and temporary facilities




* x * Wetland Restoration: Shanghai Dalian Lake Project

8.3.4 Earthwork digging and refilling...... £ LFCLERRE 5 SOl - RO ]
8.3.5 Quick percolation system filliNg..........cccoeueveueuereeremcurecseseiese e eeseee e e seeenenn |
8.3:0 . Plant planfing......: s hllitetee et rsiinssdhesisi s icssssimasssdosonss l

8.4  Construction Progress and Guarantee System of the PrOJECt...........c..cv.vueveeuereevereeeeeeeeeeereseneenans l
8.4.1 Construction progress and the goals of construction period..................ccoovurveeuee.... 1
8.4.2 Quality guarantee system and guarantee measures of the project ......................... ]
8.4.3 Safety guarantee system and safety guarantee measures......

8.4.4 Technical measures of the construction in winter and monsoon
8.4.5 On-site civilized construction measures

8.4.6 Construction management and others

8.5 Supervision of the Project...................

8.5.1 Supervision goals and GUIAANCE...............cceveereurrcecreicrernsiterceeeseseeeeeeseeesesssseseseeens 1
8.5.2  Supervision institution ...........ccceeeeeeerrrruennnee
8.5.3 Task and method of investment control
8.5.4 Tasks and methods of progress control.................... -
8.5.5 The tasks and methods of quality control .............ccccoevueuereieereccrcrennnnne
8.5.6 The supervision method of defect responsibility period

Part Three Effect Monitoring and Appraisal 1

Chapter 9 Wetland Water Quality Monitor and Appraisal ..................o.oooeuemeeeeeereeeereeeresens 1

9.1 The Water Quality Monitoring Layout and Appraisal Methods of the Project.................... 1

9.1.1 Monitoring layout and time

9.1.2  Water quality monitoring and appraisal methods...................ccoueveeuerereeereeneerernernnne I

9.2 The Monitoring Results of the Water Quality of the Project
9.2.1 The physical property of the water ................

9.2.2 The chemical property of water

9.2.3 The biological nature of water

9.3 Other Monitoring Results of Wetland

9.3.1 Monitoring results from commissioned unit

9.3.2 Monitoring results from other units

REFEIONCE. ....couucvsucsnriorrmsbicisisiisisamssinssamsisssdssssssssinsmistvsismssessaiitesosastosnecssnssosmmicossinassnms i

Chapter 10 Benefit Appraisal of the Wetland ................o.o.oveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoon

10.1  The Ecological and Environmental Benefit of the Project ............c.c.ouovevveeeeeeeeeeereeemeeesseeseenn

10.1.1. “Egolopical Benefit. ... ... tuiuimmss posisssmimssasisssinscinzicassinnicn

10.1.2  Environmental Benefil...........ooweeuevreueuereuerececieeecaesesceesesesssesseseseceesesesessesesssesssssn

3 10.2  Social and Economic Benefit of the POJECT ..........c.ovcveueeeiuereeieeceieeeeeeeeeeeeeeeee e essoned
REIEIOIICE. vt soncssesiirsssissmonso ssssssasmbainiatoatsssstssisasrasasasstsimeverisssosssibiivesteiainssrs oss b

Appendixs

Appendix 1

APPENAIT ...t cviicisiindies minsemis it g s e e TS SO e vs s s ess S e
Attachment 2.1  Environment Quality Standard for Surface Water of the People’s
Republiciof Chilme e ormimt s i s s s edsonie




Table of Contents  * xi *

Attachment 2.2 The Implementation Guidelines of the Protective Regulations of the
Water Source of the Upper Reaches of Huangpu River in Shanghai ................ 159



