Donald Bren School of Environmental Science & Management
University of California, Santa Barbara

ENVISIONINGPERMANENTRIVER PROTECTION
STRATEGIESFORCHINA

A Group Project submitted in partial satisfaction of the requirement forthe )
degree of MO OA OGO ET %l OEOT 11 AT OA1 3 AEAT AA A

Group Participants

Matt Freiberg
Hanna Jacobsen
Lydia Leclair

Carly Wilburton

Faculty Advisor
Robert Wilkinson

Clients

Kristen McDonald
China Rivers Project
and
Michael Gheleta
Brownstein Hyatt FarberSchreck, LLP

Date
March 2010



ENVISIONINGPERMANENTRIVERPROTECTIONSTRATEGIES FOGHINA

We proudly submit this Group Project report for display on the Donald Bren
School of Environmental Science and Management web site, such that the results
of our research are available for all to read. Our signatures on the document
signify our joint responsibility in fulfilling the archiving standards set by the

Bren School.

Matt Freiberg Hanna Jacobsen

Lydia Leclair Carly Wilburton

The mission of the Bren School of Environmental Science & Management is to
produce professonals with unrivaled training in environmental science and
management who will devote their unique skills to the diagnosis, assessment,
mitigation, prevention, and remedy of the environmental problems of today and
the future. A guiding principal of the Skool is that the analysis of environmental
problems requires quantitative training in more than one discipline and an
awareness of the physical, biological, social, political, and economic
consequences that arise from the scientific or technical decisions.

4EA ' Ol OP 001 EAAO EO OANOEOAA 1T &£ Al OOOAA
Science and Management (MESM) Problem. It is a fequarter activity in which

small groups of students conduct focused, interdisciplinary research on the

scientific, managemen and policy dimensions of a specific environmental issue.

The Final Group Project Report is authored by MESM students and has been

reviewed and approved by:

Robert Wilkinson

March 2010



ACKNOWIEDGEMENTS

First and foremost, we offer our sincerest gratitude to our advisor, Dr. Robert
Wilkinson, whose encouragement, guidance, support and positivity from the
beginning of our work to the final weeks of the process enabled us to develop a
group project of which we are proud We were fortunate to be matched with an
advisor who understood the context of our project, having traveled and rafted
down rivers in China himself. t was aprivilege to have his experience and
connectionsavailable to us as wel as his consistent feedback throughout the
course of the group project process.

We are also thankful to Dr. Oran Young and Dr. Tom Dunne, who in the positions
of our external advisors, challenged us to more critically address the

institutional and political climate of China, as well as the environmental and
social implications, both positive and negative, of a river protection system.

In the fall, wewere fortunate to meet Visiting Scholar Lingxuan Liuwho was

immediately excitedabout our project, and willing to contribute his expertise.

, ETcC80 O1T ENOA PAOOPAAOCEOA AO A #EET AOA A1 O
immensely. We credit the specificity and depth of our recommendations for a

river protection system much to his expertise ando our discussims.

Our clients, Dr. Kristen McDonald (China RiveBroject) and Attorney-at-Law

Michael Gheleta (Brownstein Hyatt Farber Schreck) were the impetus behind

this important project. + OEOOAT 6 0 PAOOGEI T h AO xAl 1 AO EA
and river protection, assured us that our work would benefit a client who was

deeply invested in making a difference. Both Kristen and Michael have led and

ATl i p1 AOAA OEOAO 0OO1T O 11 #EETAG80 1100 I ACTE
Chinese officials and environmentalits who are eager to receive our work. We

were reminded of the usefulness and timeliness of our project whenever we

were able to meet and talk with them.

Lastly, we offer our regards to the many people in thBren and UCSB
community, who supported us ina number of ways during the completion of the
project: Amy Burgard, Dr. Arturo Keller, Dr. Christina Tague, DBarahAnderson,
ConradoRudorff, DarrenHardy, Aubrey Dugger, Kristin Clark, Sara Hughes and
Dr. Hilal Elver.



CLIENTINFORMATION

China Rivers Project

China Rivers Projectfounded by Kristen McDonald and Travis Winn in 2007, is a
project of Earth Island Institute8 4 EA #EET A REOADBIOI 0O EAAIOS
#EET A6O OEOAO EAOEOACA &I O PAI birehtioAT A xEI A
ET # EraihhAtiirough educational river trips to China's grand canyonsThe

Projectalso conducts research on the benefits of river recreation and river

conservation.

N P

Kristen McDonald

Ms.McDonald earned a PhD from the University of California Berkeley in
Environmental Science, Policy and Management, researching rivers and river
conservation in ChinaMs. McDonaldreceived her undergraduate degree from
Yale University whereshe studiedEnvironmental Studies.Prior to graduate
school, she worled in Hunan, China for two years as an English teacher and
directed the Wild and Scenic River®rogram for the U.S. river conservation
organization, American Riversin Washington, DC for four yearsShe has
coordinated three expeditions in China and is gormer raft guide. Shealsoreads,
writes, and speaks ChineseCurrently sheconsults on environmental issues in
China and ighe U.S. Director of the China Rivers Project.

Brownstein Hyatt Farber Schreck, LLP

Brownstein Hyatt Farber Schreck is a law angolicy firm in the western U.S.
with offices in Colorado, California, and a number of other statehe firm
practices in the areas of corporate and business, government relations and
public policy, litigation, natural resources and real estate.

MichaelGheleta

-08 'EAI AOA EO A 3EAOAETI AAO ET " Ol x1 OOAEI
00AT EA , AT AOh . AOOOAI 2A01 OOAAG AT A |, AT A 5
Denver office, he focuses his practice on water rights, federal reclamation law,

public land managenent, environmental compliance and natural resources

litigation. Prior to joining the firm, Mr. Gheleta served for more than 14 years as

A OOEAI AOOT OT AU ET OEA 5838 $ADPAOOI AT O 1 £
Resources Division, in both Denver and Saamento. In that capacity, he handled

all aspects of natural resources litigation and negotiation in federal and state

courts. He has appeared before courts in Alaska, Arizona, California, Colorado,

District of Columbia, Florida, Idaho, Nevada, Oregon, Utadnd Washington, ad

as a Special Master appointed by the U.S. Supreme Court.

iv



ABSTRACT

7A0AO0 PI AuO A EAU Oi1T A ET #EET A0 1 AOEI T AI

rivers for over 4,000 years; yet today, after several decades of impressive
economicsuccess, the country faces the challenge of balancing goals for natural
resource utilization and environmental protection. Increasing economic growth
and resource use in China has created a need for water resource development
projects that generate electrcity, increase water supply, and provide flood
control. The majority of these projects include the rapid construction of dams
and water diversions. River development has many positive impacts on society;
however, rivers left in a freeflowing state also ofer significant benefits that are
lost when a river is altered from its natural state. China can maintain the benefits
that free-flowing rivers offer by establishing a legally enforced river protection
system that safeguards some rivers from development yermanently

protecting entire rivers or river segments. Increased public and governmental
interest in environmental protection has produced an opportune sociopolitical
environment for the inception of a river protection system in China. This project
examined the Wild and Scenic Rivers System of the United States, the Canadian
Heritage Rivers System, the European Union Water Framework Directive, and

[ OxAUBO OEOAO POi OAAOEI 1T OAEAI A8 7A EAAT O

creation and management of riveiprotection systems, as well as characteristics
that enable their viability. An examination of the current environmental laws
and institutions in China has enabled us to adapt our research findings from
systems in other countries to the legal context and pitical setting in China. The
potential environmental, social, and economic benefits of river protection
identified in this project warrant the creation of a national river protection
system. Based on our research and analysis, we have formulated
recommendations for the design of a river protection system that Chinese
decisiornrmakers and stakeholders can use if a system is considered in China.



EXECUTIVESUMMARY

China has a long and rich history of water management thagas not only shaped

the course of resource use in China today, but has also determined to some

extent the Chinese philosophical view A& | ral&tiénQvith the natural world.

Today, many of the same waterelated challengesare faced by Chinese officials

and resourcemanagers,but governance must also take into account the largest

EOI AT pPiI POl ACGETT ET OEA x1 Ol A8 vnhnnn OEOA
bodies upon which te growing population relies however, while the rate of

economic growth has made China a world leader,/n AT 01T OOU8 O A@PAT OEI
increased the use of natural resources, and significantly impacted the natural

environment. Water, in particular, has become increasingly scarce in the North,

and rivers that were once pristine are severely polluted. The same ditema

impacts a number of large nations, but China has made impressive strides to

balance economic development with environmental conservation so that natural

resources can be safeguarded for the future.

Project Purpose

The time is ripe for a river pro tection system in China

# E E Testemdive network of riversis relied upon for water supply, navigation,
maintenance of biodiversity and ecosystems and for electricity generation.
Development ofmany ofthese rivers has allowed the Chinese government to
reducedependence on coal for the generation of electrigit however,some of
the unpreventable costs of dams, diversions and levees are the alteration and
degradation of freeflowing rivers and their immediate environments. Only a
handful of river protection systems have been established around the world, but
these systemsdo preserve a number of rivers, along with the often overlooked
values which rivers possess. Alialogue regarding approaches to rier protection
has begun betweerChinese governmental oftials, environmental experts, and
the Chinese environmentalNGO community. Chinese leadefsave demonstrated
their intent to perform comprehensive decisioamaking that ensures thorough
environmental impact assessment before the inception of major dam pregtsso
that rivers can be sustainably utilized, and so that the communities and
ecosystems that depend upon them are not jeopardizedfficials have also
expressed interest in looking at the riverprotection strategies that are employed
by other nations,with the consideration of developing their own thatwill meet
OEA TAAAO 1 £ # EThérelodeQt isfalprogiaut time foi O 8
researchers and organizations, such as the China Rivers Project demonstrate
to these officials the benefits of permaent river protection and cite examples of
successful programs around the world.
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Methodology

River protection systems around the world can be studied to understand

how river protection is implemented

We studied the Wild and Scenic Rivers System of thenlted States, the Canadian
2EOAO0 (AOEOACA 3UOOAI h .1, beButddedn UachOA O
Water Framework Directive, and a number of emerging river protection systems
to identify the drivers of implementation, common features that are importanto
inception and functioning,and unique features that have enabled protection in
various political and cultural contexts. We knew that replication of any one of
these systems would not be best suited to China, as each operates within a
different geographical, political, and social context. To better understand the
concept of river protection and how it can be achieved, we developed a
framework matrix to compare variousfeatures ofeachoftheAT 01 OOEA 08
protection systems This matrix allowed us to distnguish the systems

similarities and differencesin order to eventually make recommendations for

river protection in China. The evaluation of the framework matrix ultimately
guided our determination of the attributes and conditions that are necessary
when designingan effective systenfor river protection.

Identification of the differences and commonalitie®f the systemshas createda
backgroundfrom which to draw meaningful conclusionsWe have concluded
that efforts to improve water quality and protectfree-flowing rivers drive the
initiation of all river protection systems. We also found that a river protection
system is most likelyto commencewhen there is legal support behind the
system, and government officials and agenciegork together to establish a
designation system and mechanisms for managemerih addition, when
comprehensive management plans and the infrastructure to support them exist,
rivers are more likely to be effectively and permanently protectedFinally,when
a diverse set of stakehlalers, including the impacted public, have the
opportunity to contribute their comments during study processes and
development of management plans, the public is more likely to become stewards
of the river.

River protection goals must be aligned with the institutional structures
and environmental laws in place in China

In addition to our river protection systems research we havebecome familiar
with the operation of the Chinese legal system and the initional structures
for environmental protection in China, especiallyn relation to water and river
management. This aspect of our researdb imperative because although we
have learned about a number of river protection systemsll of which operate
within disparate legal and institutional contexts, wemust alsobe certain that
our recommendationsare useful toChinese decisioamakers, who better

vii
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understand the likelihood of
inception of all aspects of a river
protection framework in China.

ENVIRONMENTALLAWS INCHINA DISCUSSED
IN THIS REPORT.
Environmental Protection Law

Many of the laws that we studied Water Law

pertain to water quality and Water Pollution Prevention and
pollution prevention or water Control Law

supply and management. The Environmental Impact Assessment
existence and enforcement of Law

these laws could help to support Regulations on Nature Reserves
the designation/protection of Renewable Energy Law

rivers that would be managed :\?Aegulations forfl'\;egi_stlrg[ion sl
as an example. The goals set by

. . Participation in the Environmental
the 11t Five-year Plan are likely Impac':o P ———

to be met if some rivers, their Measures on Open Environmental
ecosystems and surrounding Information

habitats are protected. W\ have 11t Five-year Plan
also mncluded that public
participation z which has
growing legal and institutional supportz will be essential to the establishment of

a river protection system, and more importantly, to the perpetuity of river

protection. The Measures on Open Environmental Information and Public

Participation in the Environmental Impact Assessment indicates that

environmental decisions in the future willbel &1 OAT AAA AU OEA bDOAI E/
and concerns.

The infrastructure that supports all of the laws that we studied is critical to their
strength and effectiveness. Most of the enactment and enforcement of these laws
comes from the central government and fro a variety of ministries with

specific tasks and functions. River protection, as indicated from the global
examples we have studied, can be achieved if a law or act is passed that
specifically indicates to whom responsibilities will be given and how theystem
will be carried out. For China, this means that a river protection system will need
to be established as a new law in addition to current laws, and it can be
administered by authorities that are already in the practice of water
management. The authaties that are best suited to this purpose are the

Ministry of Water Resources, the Ministry of Environmental Protection and the
National Development and Reform Commission.
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Deliverables

Free-flowing rivers offer many benefits that are often overlooke  d by
decision -makers

In order to demonstrate that river protection will be beneficial to China, our
group project team has createdhis report which explains the various
environmental, economic, and social benefits of rivers that are left in a free
flowing state or that are protected fromnew major development projects. An
extensive literature review has provided a majority of the information necessary
to accomplish this objective. Environmental benefits that result from the
protection of rivers include a rumber of ecosystem servicesSome of these
include: regulation of flood levels, improvedwvater quality both for drinking
water and aquatichabitats, and sufficient nutrient and sediment transport.
Rivers also provide rich and varied habitats that support fodiversity. Economic
benefits include profits from fisheries, receation, tourism, and the avoidectosts
of dam removal or repair. Social benefits include intact local communities,
preserved cultural and spiritual practices, and continued livelihoods, as
examples.

A preliminary river protection framework for China has been developed

After synthesis of our researchabout the values of freeflowing rivers, river
protection systems and Chinese laws and institutionsve have providedspecific
recommendationsfor the design of ariver protection system and its
incorporation into the existing legal infrastructurein China. Our
recommendations include a host of river protection measures that can be
applied to nearpristine rivers and river segments, as well as toivers that are
already affected by some form of developmenbDesignation of rivers based on
current accessibility and values has been laid out, as have aseires that address
the nomination, study process, pproval, administering authorities, management
plans and monitoring z all of which are explained in detail inour specific
recommendations.

A value assessment tool guides the study process

We have created &/alue AssessmentTool for the Benefits of River Protection
which canassist Chinese decisiommakers in their consideration of protection of
nominated rivers. The purpose of this tool is to highlight the benefits of river
protection and the values that rivers possess which are often overlooke8ome
of these include preservation of geologic structugs and cultural relics,
maintenance of riverside livelihoods and traditions, as well as pristine beauty
that can be enjoyed by residents and by tourists who come to recreafehe
results of this tool caneventually be balanced against the costs of protectg a
river, which may be quantified in the form of recognized values such as
hydropower, flood control, navigation, and water supply. This tool does not



perform a costbenefit analysis, since costs are not included; rather, it serves as a
reminder of the benefits of river protection. Analysis of benefits and costs can be
undertaken by an interdisciplinary team with representativesfrom the
administering authorities of the national river protection system in orcer to
approve the protection of rivers.

Conclusions

China can continue to develop and prosper while retaining its environmental

integrity, but this canbe accomplishedonly if development projectscontinue to

be preceded by comprehensive analysis of potential impactsf development of

natural resources.New protection programs and management methods

undertaken by the Chinese government maglso be imperative to thesuccessful
preservation of theseresources A river protection system is jist one avenue by

which the balance between development and emonmental protection can be
attained. The utilization of rivers is vital to human survival, but their nonuse

values are closely tied to the social identity and history of China. Therefore,

through the establishment of a river protection system, China caensure the

longevity of one of its most precious and vulnerableatural resources- its
rivers.OurAT EAT 00686 DI Al fuEréporDinto Chidekd tadshakeQukh T O O
Chinesestakeholders. As a result of oudeliverables,we hope that the China

Rivers Project anddecision-makers in Chinahave the information necessary to
demonstrate how a permanent river protection system can safeguard some of
#EET ABO 1100 POAAETI OO xAOAOxAUO &I OAOGAOS



TABLE OFCONTENTS

ACKNOWLEDGEMENTS.....cctuunetesnss s s s s s sesssss s s s s+ 2550022251 2 ssssssmssn s 22 2210022220 sLlla 00
COLIENT INFORMATION. ... cetueeittneeess s s s s s s e s e 2 s 22 5502+ 5+ 4 et 02225000 ee e eIV eanas
YA 2 E S ¥ X S Y SO

EXECUTIVESUMMARY......cuuniiirunesess s s s s et sese s s s s+ 2 250 s+ 52+ s o0 102 200002 M1
TABLE OFCONTENTS . ..ettuieittuneesss s s s s s s e s et s s s+ 5250 2225+ ssssssemin 222500 s e w00 Kduavvns
Y @1 2011 2 I S TR { | ||

ISy 0] = (1] =3 = TR

Y O = I = I TR 4 |

1.

2.

3.

TR 0] 010 03 i [0 ] N 1
RECOMMENDATIONS FORHE DESIGN OF RIVERPROTECTIONSYSTEM INCHINA.... 5

LEGALFRAMEWORKS. ...ttt ettt ettt e e e e ea e e e e e e a e enens 18
3.1 WILD ANDSCENICRIVERSSYSTEM OF THEINITEDSTATES....vviviieviieieeneenn, 19
3.2 CANADIANHERITAGHRIVERSSYSTEM. ..cuuivunirnnesns s o s s s es s s s+ ssmssmsnn s+ 0 23
3.3NORWAYBRIVERPROTECTIONDYSTEM. ....tteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 32
3.4 EUROPEANUNIONWATERFRAMEWORKDIRECTIVE ...vivieivieeiiieeeeeeeeeenan 39
3.5RIVERPROTECTIONSYSTEMCOMPARIBONMATRIX. .0 tivniineineineeneeieeneereenennns 45
3 O EMERGINGSY STEMS ..t ittitiieiete et e e et ea e et e et e s e e e e e s eaneeaeenaeaeaneen 47

3.6.1 COStA RICA. .. ccvniiiiiiie e 47

3.6.2 Australia: The MurrayDarling Basin...........ccccoevvvviviiviiiceeeeennnnnn. 50

B.B.3 BrazZil.....ceeiieii i 55

4.1 INSTITUTIONS ANDHEIRRELATION TORIVERPROTECTION......cvvneiiinereineenn. 58
4.1.1Basic Institutional StrUCtUre..........ccvviiviiiiii e 58
4.1.1.INATIONALPEOPLEBCONGRESS ... .ceeeeeeeeeeeeeeeeeeeeieeeeereness] 61
4.1.1.2STATECOUNCIL OF THPEOPLESREPUBLIC OFHINA................ 62
4.1.2Potential Management Agencies For A River Protection Syste@3
4.1.2.1IMINISTRY OFENVIRONMENTAIPROTECTION.......ccvnevvneennnnes 63
4.1.2.2LOCALENVIRONMENTALPROTECTIONBUREAUS.........cevnnnenn.. 64
4.1.2.3MINISTRY ORNATERRESOURCES. ......covviiiviieiveeiieeeeie e, 64
4.1.2.4RIVERBASINAUTHORITIES ANMWWATERRESOURCBUREAUS... 65
4.1.2 . 5NATIONALDEVELOPMENT ANBIREFORMCOMMISSION............. 56
4.1.3Additional Ministries, Bureaus, and Offices..........ccccovvvvviinniennn, 66
4.1.3.1MINISTRY OFOULTURE OF THPEOPLESREPUBLIC OEHINA..... 66
4.1.3.2UNITEDNATIONSEDUCATIONSCIENCEAND QULTURE
(@ =17 N[V 1 (0] P 67
4.1.3.3STATEFORESTRYADMINISTRATION. ....cvvniirieeieieeeeieeevaneeeenn 68
4.1.3.4AMINISTRY OR_AND ANDRESOURCES........cccvnieirnieirneeiieeeeen, 68



4.1.3.5CHINAGNATIONALTOURISMADMINISTRATION ....uevvvvieeeennnns 68

4.2 ENVIRONMENTAILAWS AND THEIRELATION TARIVERPROTECTION.............../0
4.2.1 Environmental Protection Law...........coveeviieniiiniieieeiiieeieeeieeennns 70
A.2.2 WALEE LAW...c.iviiiiiii et e e e e 72
4.2.3Law on Prevention and Control of Water Pollution.................... 74
4.2.4 Statute for Administartion of Riverways..............ccccvvvviiieeeeenee. 75
4.2.5 Environmental Impct Assessment Law...........ccoveevvviiiiiiienneenee. 76
4.2.6 PUbIiC PartiCipation............uuuuiieiieiiiieee e e 82
4.2.7 Regulations for Social Organizations and NGovernmental
Organizations in ChiNa...........ooooiiiiiii e 86
4.2.8 Reguitions on Nature RESEIVeS........ccoouvuiiiieiiiiiiiiie e 89
4.2.9 Renewable Energy LaW.........ccuuuuiiiiiiiiiiiniiee e 91
4.2.10 The National Eleventh Fivéear Plan............c.ccocoeeiiivveennnnen. 94
5. BENEFITS OFREEFLOWINGRIVERS.....cuitiiiiiiii et ee e 99
D L ENVIRONMENTAL .ttt ettt ettt et e e e e e et e e et e et e e e e e e e s eeea e e e eneneaeeenens 99
LI = o1 ] o 103
TR 1 @ o1 - TP 108
6. CONSEQUENCES O¥OT PROTECTINGFREE FLOWINGRIVERS........cccvvvveevennen. 111
B. L ENVIRONMENTAL . ..utuitteteeteetietesesaeetesneeneeneeneesseneetsreesassssnesnerneenss 111
B.2 ECONOMIC. ... cuitiiiii ettt et e e e e e et e e e e e e e eneeneans 119
SIS o1 Y DR 124
7. AVAILABLE RIVER DEVELOPMENTASSESSMENT OOLS......cvuivniiiieineeneeieeenens 128
7.1 THEWORLDCOMMISSION OMDAMS . ...uivuiineineineet et eeteetieeneeteeaesesneeneenens 128
7.2 SUSTAINABILITYASSESSMENPROTOCOL. ..uuvuitiiteitietieieenevneeeneeneeneeneennens 129
7.3 INTEGRATEAM ASSESSMENVODELINGIDAM) TOOL.....ccvvvveeveiieeee, 130
7.4 RIVERPROTECTIONTOOL(VALUEASSESSMENTOOL) .. .ccvvvneevevieeeeiieeeenanas 132
8. LESSONS FROM AROUNDHEWORLD.....ccuiiuiitiitiitietieserneetesnesnesneeneeneeneennns 135
I Y =V T 1Y 7 135
8.2 RIVERALTERNATIONCASE STUDIES ... uitiititeiiceieeieeteeieen et esaeaesneeneenens 139
8.2.1 KIamath RIVEL......ceuiiiiii e e 139
8.2.2 HetCh HEtCNY..... oo 140
8.2.3 SNAKE RIVEL ... oot 142
8.2.4 Itaipl Dam in Brazil..........cccccooiiiiiiiii e, 144
S R O 0] N[0! T £ [ NS 146
10. OPPORTUNITIES FOHFUTURERESEARCH .. ...ttt 148
= T N =5 149



ACRONYM.IST

CHR
CS
DWRZ
EIAZ
EIRZ
ENG(Y
EPBz
EPLZ
GONGQ
IBAMAZ

IDAM 7
INGOz
MEPZ
MOCz
MOX
MWRZ
NEPAZ
NEPAZ
NGOz
NPCz
NPOz
NRDC
NTAZ
PES
RBCz
SEAZ
SEPA
SFAZ
UNESCQ@
WCDz
WFDz
WRBZ
WSRAz

Canadian Heritage Rivers System

Civil Society @ganization

Department of Water Resources

Environmental Impact Assessment

Environmental Impact Report

Environmental Non-GovernmentalOrganization
Environmental Protection Bureau

Environmental Protection Law
GovernmentOrganizedNon-GovernmentalOrganization
Brazilian Institute of the Environmental and the Renewable
Natural Resources

Integrative Dam Assessment Modeling Tool
International Non-GovernmentalOrganization

Ministry of Environmental Protection

Ministry of Culture

Ministry of Justice

Ministry of Water Resources

National Environmental Policy Act(United States)
National Environment Protection Agency (China)
Non-Governmental @ganization

NAOET T AT O0AT PI AGO #1171 COAOO
Not for Profit Organization

National Development and Reform Commission
National Tourism Administration

Payment for Ecological Services (Costa Rica)

River Basin Commission

StrategicEnvironmental Assessment

State Environmental Protection Administration of China
State Forest Administration

United Nations Educational, Scientific and Cultural Organization
World Commission on Dams

Water Framework Directive (European Union)

Water Resource Bureau

Wild and Scenic Rivers Act

Xiii



LIST OFFIGURES

FIGUREL.1: RATES OFDAMMING OFFREEFLOWINGRIVERS

FIGURE3.3.1: NORWAYSHYDROPOWER POTENTIGN1 JANUARY2008. TWH/ YEAR
FIGURE3.32: THEMASTERPLAN, PHASES OF REPORTING

FIGURE3.4.1: ECOLOGICAGSTATUSOLASSESN EUWFD.

FIGURE.1.1.1:CHINESE GOVERNANCEERARCHY FROM THEENTRAL GOVERNMENT TIHIE
LOCAL LEVEL GOVERNME OFFICES

FIGURE4.1.1.2: CHINESE INSTITUTIONASTRUCURE

FIGURE.1.1.3 BASIC LINE OF AUTHORI FROM THE CENTRAOVERNMENT TO LOWER
RANKINGMINISTERIAL BUREAUS

FIGURE.2.5.1:EIAPROCESS IKHINA.

FIGURH.2.6.1:EVOLUTION OF THENVIRONMENTAIPROTECTIONBODY WITHIN THE
CHINESEGOVERNMENT

FIGURH.2.8.1:NATURERESERVES IKHINA.

FIGUREG.1.1: MAP OF THECOLORADARIVERBASIN INCLUDING MAJORIBUTARIES
RESERVOIR&ND DIVERSIONS

FIGUREG.1.2 MAP OF THECOLORADARIVER BETWEEN THELEN CANYONDAM ANDLAKE
MEADRESERVOIR

FGUREG.13: DOWNSTREAMENVIRONMENTAUMPACTS FROMIVERDEVELOPMENT
FIGUREG.14: UPSTREAMENVIRONMENTIMPACTS OF RESERVOIR

FIGUREZ.3.1: IDAMTooOL

FIGURE7.3.2. SAMPLE EVALUATION OFHE BENEFITS OF FLOGPROTECTION

FIGURE7.4.1. VALUEASSESSMENTOOLFOR THEBENEFITS OIRIVERPROTECTION

XV



LIST OFTABLES

TABLE2.1:

TABLE3.1.1:

TABLE3.1.2:

TABLE3.2.1:

TABLE3.2.2:

TABLE3.3.1:

TABLES.1.1:

POSSIBLERIVERS FORPRIORITYPROTECTION

DIFFERENCES BETWEEMEU.S & CALIFORNIAWILD ANDSCENICRIVERS
ACTS ANORECOMMENDATIONS FORRWERPROTECTIONSYSTEM INCHINA.

ELEMENTS OF RIVERPROTECTIONLAW FORCHINA: Attributes drawn
from U.SWild and Scenic Rivers Act

NATURALVALUESFRAMEWORKI HEMES OF THEHRS.
QULTURALFRAMEWORKIHEMES OF THEHRS.
PROTECTED ARES BY CONSERVATIORRM INNORWAY

ENVIRONMENTAIBENEFITS OFREEFLOWINGRIVERS

XV



1. INTRODUCTION

Background

For over 4,000 years rivers have shaped@eep cultural history in Chinaand

played an integral role in sugaining ChinAd O 1 EOAIT EET Tedonoky. A AGDAT A
Ma Jun, an environmentalist, has stated that the Yangtze River and its tributaries

directly support more than 400 million people. Yet today, at the turn of the 21

century, water supply and resource managaent issues have emerged as two of

OEA TAOCEI T80 1 AAAET ¢ AT GEOIT1 AT OA1T AT 1T AAOI
becomes less secure, and water quality is threatened. These issues are not

unique to China, however, as development of water resources has occurred

worldwide to meet these needs; still, many nations face the challenge of

balancing development with environmental protection. Only 40 years ago, the

United States, partly in response to the polluted Cuyahoga River catching on fire,

passed the Clean Water & and a number of other environmental laws to

address pollution and resource protection.

China Today

The emphasis on a harmonious society is a significant feature in Chinese culture o
j 1 AAT OO pwymn 7AOEEI COIT 01 00 cmiigQs #EET A
bl 1 EOEAAI Al AOOET A &I 60 UAAOO AcCi -ET 1T OAAO
I 060 AATTTITEA CcOIl xOE O Oi1 OET C x1 OOATETC O

2006). A number of Chinese environmentalists have explained thatis
important to not let economic growth interfere with living harmoniously with
nature (Ma Jun 2004).
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resources, degraded major ecosystems, and polluted areas that extend beyond

its borders, China is nav promoting a circular economy led by the National

Development and Reform Commission. A circular economy balances economic

development with resource and environmental protection. China has

implemented this policy to more successfully and more efficientlytilize

resources, while also emitting less pollution. The circular economy is being

implemented into areas such as enterprises and edadustrial parks (Yong

2007). One important component for the implementation of a circular economy

is natural flow management, as well as ecefficiency.
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economy. Initially, it was a challenge to motivate farmers and workers to

produce larger surpluses, but it evetually helped lift millions out of poverty; in

1981 the poverty rate dropped from 53% to 12% (The World Bank 2010).

Not only has China focused on economic reform, but government programs have

already been implemented to lead China into a more sustainabligture. Since

the middle of the last century, and particularly in the last decade, China has

made great strides in protecting the environment and improving its
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Reserve System has sélily increased from designation of less than 100 sites to

almost 1,000 sites by 1998 (Harkness 1998). In addition, one of the most severe
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government implemented a 10year reforestation project in 2002 to plant 76

million hectares of forest. This project is expected to minimize droughts and

floods and stop deserts from expanding (Xinhua News Agency 2002).many

parts of China, desertification has become a major issu23 million hectares of

grasslandhave disappeared along with aaumber of rare animal speies. This

severe problem warranteda strong solution; thus the largest reforestation

project to datewas begun (CIIC 2002).

The Grain for Green Program (GGP), implementedy8ars ago, set out to control
soil erosion on sections of the Yangtze and Yellow River by converting farmland
(on unsuitable land) into conservation land (forest or grassland). Farmers who
participated in the program were given different types of compensabn: grain,
cash, or free seedlings to be used for afforestation. The program successfully
decreased both sediment discharge and sediment concentrations the Yangtze
and Yellow Riversand also decreased soil erosionSaito et al. 200).

Permanent Prote ction System for Rivers

China has a 4,00§/ear history of river management and regulation (Dudgeon

1995); however a river protection system does not currently exist. Chinese
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river segments so that these resources can exist for generations to come. With a

river protection system, China can continue to develop and prosper while

retaining environmental integrity. By protecting some of its rivers in their free

flowing state, Chinawill be carrying out its goal of sustainable development.

The protection of rivers, particularly free-flowing rivers, has immense benefits
for the environment and populations depending on those riverg a free-flowing

2



river is defined as one that is undveloped and flows from source to mouth
undisturbed (WWF 2006). Few rivers remain in their natural or freeflowing
state today; however, protection of river segments can provide environmental,
social, and economic benefits.

Worldwide, there has been a gswing increase in the recognition of values that

free-flowing rivers possess. The United States, Canada, the European Union, and

Norway have all created riveror water protection systems that allow for
stretches of a river to be protected to preserve a feeflowing state (WWF 2006).

FIGUREL.1: RATES OFDAMMING OHFFREEFLOWINGRIVERS
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Source: WWF 2006.

This figure shows the rate at which large fredlowing rivers have been lost. The decline in the
number of free-flowing rivers began in the first halfof the 20h century. Around the 1950s, 20%
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America. Only 68 large fredlowing rivers were left in 1990.

As the values of fredlowing rivers are more widely recognized, the damaging
effects of dams are also being acknowledged. All over the world dams are being
decommissionedand rivers are being restored.

China has certainly made progress to address environmental problemisut
efforts toward its rivers can be imgroved . With the pace of river development in
China and growing demand for greater environmental protection, now is an
opportune time to establish a river protection systemwith legaland institutional
support. Dialogue regarding new approaches to river mtection has already
begun between Chinese governmental officials, environmental experts, and the
NGO community. The Chinese government is also increasing their interaction
with other nations, as they work to meet international environmental protection

3



targets and learn how protection systems can be both successful and
sustainable.

Our Role

We have been asked by the China Rivers Project to provideecenmendations for
the design of aiver protection system for China. A number of government
officials, NG@, and stakeholders have been in contact with the China Rivers
Project and have asked for information regarding (1) how river protection
systems operate in other countries and (2) what strategies from those systems
might be applicable to China.

Project Significance

There are pressures on Chinese decisiemakers to balance continued economic
development with environmental sustainability. China has an opportunity to
align its stated goals of environmental stewardship with economic growth
(Lieberthal 1997), especially if leaders can demonstrate the economic,
environmental and social benefits that result from the protection of natural
resources, and specifically rivers.

Today there are a number of reasons why a river protection system might be
applicable to the Chinese context. With the impressive growth of a legal system
and body of environmental laws, China has the legal and institutional capacity to
administer a river protection system. Currently, several ministries are involved

in water management and onservation efforts that serve as an example of the
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Deliverables

After synthesis of our reseach, we have providedecommendationsfor a river
protection systemto be incaporated into the existing institutional framework in
China. Included are recommendations for the design and administration of a
system. The river protection measures we detail can be applied to entire rivers
or river segments, thereby affording many types of rivers conderation for
protection. Decisionrmakers may find these suggestions useful to the creation of
a river protection system for China. Additionally, a Value Assessment Tool (see
Section 7.4)was createdthat allows decisionmakers to assess the beneficial
values rivers may ssess and prioritize rivers forprotection. As a result of our
work, the China Rivers Group Project Team hopes that China Rivers Project, and
perhapsdecision-makers in Ching will have the information necessary to
demonstrate how a permarent river protection system can help China meet its
resource protection goals.
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2. RECOMMENDATIONEORTHE DESIGNOFA
RIVERPROTECTIONSYSTEM-ORCHINA

River protection systems allow for the assured preservation of the many natural
values that free flowingrivers provide human and natural communities.
Identifying and preserving rivers that possess unique and outstanding values
can provide a balance between development and conservation of natural
resources. Our research of existing river protection systemas well as the
environmental, social, and economic benefits of river protection and the legal
and institutional structure in China, have led s to form the following general
recommendations forthe design ofa river protection system in China.

Through our research, we have identified a key set of values for which we think a
river could be protected to maintain environmental resilience and sael

integrity , while also providing economic benefits tolocal communitiesand the
country as a whole The framewak presented includes a Value Assessment Tool
Z detailed in Section 7.4 to help decisionmakersappraisethe outstanding

values of ariver in an undeveloped state and prioritize rivers for protection.

Through careful consideration of the legal adtority and functional roles of
various administrative officesin China we have developed an orgamational
structure for a river protection system that promotes cooperation between
government agencies and various levels of government This system provides
clear functional roles for each administrative organ based on functions they
already provide individually. Ourrecommendations for the design of aystem
outline the river nomination and selectionprocess, providea stratified
designationscheme, identifythe roles of key authorities {ncluding management,
monitoring, and public participation), and provide environmental and
governmental guidelines for maintenance ofriver values.

IMPETUS FOR THBYSTEM

Free-flowing rivers possess a number of environmentakocial and economic
values.Free-flowing rivers are dynamic systems which supporhatural habitats
and unique biodiversity, as well asmaintain water quality; they also provide
opportunities for recreation and tourism. If rivers are protected, these benefs
are sustained. Further, thegreservation of cultural traditions, local livelihood,
and national heritage of riverside communitieds also likely guaranteedwhen
rivers are protected.



Due to concern over the loss of freflowing rivers, especially as aesult of the
increase in development of hydropower projects to meet a growing demand for
Al AAOOEAEOUh A 1T AOETTAI OEOAO pPOiI OAAGEITT O
Republic of China. While a river protection system alone will not create the
necessarybalance between development goals and efforts to protect the
environment, it will create the impetus for full-cost accounting of all relevant
values that rivers offer in the decisionmaking process. Rivers possess a number
of values in addition to the reognizedutility of hydropower, flood control,
navigation, and water supply. A river protection system would prohibitharmful
development on or along, an entire river or river segment which posses an
outstanding value(s). The establishment of such a systa can ensurethe
preservation of river values andthe benefits derived from these valuesn

perpetuity.
PURPOSE OF THRYSTEM
Implementation of this river protection system has two main objectives:

U the preservation ofrivers in their free-flowing state
U the protection of rivers and their adjacent lands from new development
that may degrade the values for which a river has been protected

EXTENT OFPROTECTION

An effectivenational river protection system should protect rivers and their

immediate environments (as an example, the United States Wild and Scenic
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banks) from any additional development which negatively impacts the values for

which the river was designated. Under ttg system, either an entire river or

segment of river can be protected; however, riverside residents will not be

prohibited from continued use of the river in accordance with protection

management plans. The official boundaries of protection, both on thever and

its immediate environment, will be determined and reported during the study

process and included in the study plan submitted for final protection approval.

VALUES FORVHICH ARIVERCAN BE PROTECTED

A river that is eligible to be included in the gstem is a freeflowing river or river
segment, along with its immediate environment; the river or segmerghould
possess one or more listed outstanding value, for which it will be managed.
These values fall into specific categorigscluding: scenery, receation, tourism,



biodiversity, habitat, fishery, wildlife, geology, historic, culture, or other
outstanding values.

Some of the rivers in China that exhibit one or more of these outstanding values
are listed below:

TABLEZ2.1: POSSIBLERIVERS FORPRIORTY PROTECTION

River & Location Value(s

Heilong River, Heilongjiang Province, NE
China
Tongtian River, Tibet

Chishui River, Sichuan/Guizhou provinces

Tiger Leaping Gorge and the Great Bend g
the Yangtze, Yunnan Province

Nu River Grand Canyon, Tibet/Yunnan
Province

Li River, Guangxi Povince

Yarlung Tsangpo Grand Canyon, Tibet

Mekong River (Lancang) Meili Gorge,
Moon Gorge
ShanxiShaanxi Gorge on the Yellow River

Taihang Gorges, Juma, Hutuo, Zhanghe,
and Qinhe rivers, Henan Province
Guichun River, Guangxi province (Detian
waterfall section)

Jiulong River, eastern Yunnan

Dabang River, Guizhou

Source: McDonald 2009, unpublished.
SURVEY ORIVERS INCHINA
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scenic, wildlife, fishery, water quality
cultural, scenic, habitat, religious
scenic, water quality

scenic, cultural, geologic, historical,
recreation

biodiversity, cultural, recreation, scenic,
geologic, fishery

scenic, tourism, cultural, fishery

scenic, geologic, ecologic/habitat,
biodiversity

scenic and biodiversity

scenic andhistoric

scenic, geologic

scenic, historic, cultural, recreation
scenic, geologic (unusualvaterfall)

scenic, geologic
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Republic of China, aided by environmental NGOs and scientific exigeshould
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rivers to be considered for protection, and identificationof the observed
outstanding values possessed by rivers. Special attention should be given to
documentingrivers that remain free-flowing (or largely free-flowing), and that
may have outstanding values. Although many rivers will possess a number of
unique values, the approval of permanent protection for a river will depend on
other considerationsas well, sut as proposed development projects and other
economic and social circumstances.

A nation-wide water conservancy survey will be conducted by the government

DOl O
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reports (Yang 2010. Chinawill attempt to quantify its water availability, the
demand for water, and how pollution impacts itsvater supply (Oster 2010). The
OO0OO0OOAU xEI I nunlerd @ laked ahd ri@esRHe conditions of water
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results will likely be important to the direction of water development projects

(Oster 2010). Data compiled in this survey can provide baseline data for a survey

that will look specifically at rivers that might beconsidered for protection.
PROCESS ORCLUSION INTO THBYSTEM

Nomination A Study Proces®A Administering Agency ApprovalA Review
NOMINATION

A river canbe nominated for inclusion in the protection system by government
administrations at various levels (such adocal and central), Chinese NGOs, and
citizens. Nominators should indicate the possible valueghat the river may
possess. While nomination can be made by various parties, designatisimould

be conducted by an official from théead administering authority of the national
river protection system.

STUDY PROCESSREPORTAND PROTECTIONAPPROVAL

In response to a submitted nomination, a study processhould becarried out by
an authority responsible for administering the river protection system(See

@dministering! OOET OEOUS8 A ifoha nbre Adtafeq debcAdtidh dhe
ministries which comprisethe administering authorities should consider
forming an interdisciplinary team to conduct a study of the nominated rivers to
determine the chaacteristics and any unique values the rivers possess. A river
should be determined as being eligible and suitable for protectioprior to
inclusion into the system



Eligibility and suitability for protection can beaffirmed if the nominated river:
1 (1) isin a freeflowing state, (2) possesses a listed value(s) and (3)
demonstrates sufficient measures for the longerm protection of the
river (i.e., adequate funding, staff, enforcement and monitoring capacity)

Aflexible Value Assessment Tool for the Baefits of River Protection (see
Section 7.4 has been developed taid in the study process. This tootanbe used
to evaluate the benefits of protection which caneventually be weighed and
balanced against the benefits of utilizing the river for hydropower, flood control,
navigation, and water supply(i.e.an alternative analysig. Decisionmaking at
this stage should be informed by scientific information and should take into
account the environmental, economic, and social benefits and impacts of
protection.

The information gained through the study processhould be compiled in a study
report.

Information contained in the study report should include:
1 Assessment of eligibility/suitability
9 Evaluation of benefits of protection
1 Alternatives analysis (evaludion of alternative utilization of the river)
1 Identification of the boundaries of protection (including the water body
and immediate environment)

The lead administering authority canevaluate the study report and determine if
the river should be approvedfor inclusion into the permanent river protection
system.

REVIEW

If the administering authority determines that a particular river will not be
accepted into the protection system, the original nominator(s) can request the
review of the decision, at whichtime different experts within the ministry can
re-evaluate the nominated river.

DESIGNATIONC LASSIFICATIONSCHEME

Once ariver is approved for protection, ishould be assigned a level of
designation, or category, based on its current accessibility drpermitted useson
or near the protected river.A potential classification scheme that can be used to
provide different levels of protection is explained below.



ACCESS

U Level 1z limited access
U Level 2z relatively accessible
U Level 3z readily accessibé

PERMITTED USES
U Level 1z most limited use

Local populations living near and/or are reliant upon the river for basic
needs and survivalshould bepermitted continue use and interaction with
the river. The construction of new infrastructure near the river should not be
permitted, howeverexceptionscanbe made for dwellings othe local
population, but not for dwellings designed to house tourists.

U Level 2z moderate use

Recreational activities such as rafting, swimming, and fishing, which are
minimally impactful, can be allowed on these riversUtilization of smallscale
fisheries canalso be permitted. Construction of structures to house tourists
within the protected land adjacent to the riverhowever, should be restricted

U Level 3z most uses permited

Ecotourismis encouraged within this level, therefore construction of
facilities and basic lodging for touristswould be permitted. Additionally,
more impactful river-based recreation such as boating, rafting, and
sightseeing cruises as well adarge-scale fisheriescould alsobe allowed.
However, permitted uses and activities on Level 3 Rivers should not
adversely impact the values for which the river was protected.

Note: A river can be affordeda higher protection level if it is determined thatthe
river's ecological values are highly sensitive and susceptible to degradation.

ADMINISTERINGAUTHORITY

Our analysis of Chinese laws and institutions indicates thatraver protection
system should be the responsibility of an existing national governental
authority or authorities involved in water management.We recommend that a
river protection system be pintly administered by the Ministry of Water
Resources (MWR), the National Development and Reform Commission
(NDRC), and the Ministry of Environmen tal Protection (MEP) . Collaboration
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between these agencies, all of which have different responsibilities, caflow for
interagency support and oversight to ensure that the values and goals of the
river protection system are being achieved

The MWR is astrong candidate to serve as the lead agency for a river protection

system, especially since it currently directs water resource management in

China, with oversight in resource development and preservatiol.he

Department of Water Resources (DWR), known dse National Water

Conservation Office, under the MWR can also be delegated administrative
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management, allocation, conservation and protection of water resources;

organize surwey, assessment and monitoring of water resources; organize
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plan for water resources, and direct water function zoning of water bodies;

guide protection of drinking water sourcesAT A AAT OUOOAI 68 7EOQOE OEA
of these existing functions, a river protection system appears to lie within the

expertise of the MWR and DWR.

In addition, a river protection system may be enabled by the support of both the
Ministry of Environmental Protection (MEP) andthe National Development and
Reform Commission (NDRC), whose current responsibilities and experienced
staff can contribute to the operation of a river protection system.

The MEP has taken an active role in promoting and facilitatingublic
participation, a feature that is noted to have been instrumental in the
effectiveness of other river protection systems. forts to incorporate the input

of numerous river stakeholders could be administered by this agency. The MEP
also participatesin in-depth study processes that precede environmental
decisiornrmaking, so it could be tasked to collect baseline scientific information
on rivers with potential for protection. Lastly, the MEP currently conducts
environmental monitoring of existing protected areas in the country and could
provide oversight to ensure adherence to river management regulations.

The NDRC is responsible for the licensing of development projects as well as the
coordination of national, social, and economic development pland.EA . $2 #36 O
involvement in the river protection system can be a coordination role because it

can communicate with the proper agencies to determine and ensure that
development projects will notbelicensed on protected rivers.

11



MANAGEMENT

Management & protected rivers and segments can be delegated tocal
government agencies , such as local water resource bureaus (WRBSs) or local
environment protection bureaus (EPBs). Specific management assignment and
management efforts may be determined by the valudsr which a river was
designated. For example, an EPB may be best suited to manage river protection
for a river with excellent water quality, while a WRB might be equipped to
manage for values such as scenery, geology or recreation.

Local agencies may &responsible for the dayto-day administration of the
OEOAOBO POT OAAOGEITT ETAI OAET ¢ Al £ OAAI AT O A

The study process for a nominated river can also be assigned to the local agency
under whose jurisdiction the river is located if adequate fuding and personnel
is available, otherwise the MERan conduct the study.

In the event that a nominated or protected river crosses more than one
jurisdiction, joint management by the local agencies or a River Basin Authority
may be appropriate. National nanagement may also be appropriate if the
coordination of local agencies in the management of the river would be
inefficient or less effective.

River protection management is likely to be successful if a training program is
provided for future river managers. An understanding of the experiences of
those who have already implemented and enforced river protection will aid
those tasked to do the same in China.

MANAGEMENTPLANS

To provide a clear strategy for river management e authority responsible for a
OEOA 038 O dbadld deisa &rivér protection management plan. In the case
of locally managed rivers, the local water bureaaould be responsible for this
effort. In the case of nationally/centrally managed rivers, the MWRr river basin
authorities in consultation with the NDRCcould be responsible for this effort.

Based on strategies employed in other successful systems, we recommend that a
comprehensive river protection management plan be developed within one year
of the inclusion of the river nto the protection system, and reviewed and

renewed every five years. Changes should be made to management plans when
necessary to comply with the system requirements, especially the nen
degradation requirement (see beloy. Each iteration of the plan shoul involve
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public stakeholder interaction to maintain public connection with the process
and to ensure that the values of the river maintain public visibility.

Management plans should be designed to ensure the maintenance of the values

for which the river was designated. Managers should have the authority to limit

certain actions from a protected area if they are deemed a threat to the
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appropriate at a similarly protected river elsewhere. Riverside dwellers and

their livelihoods should be also taken into account in the formation of

management plans to ensure that their concerns are addressed and that their

lifestyles, livelihoods are not compromised by the protection efforts of the rier.

MONITORING

A regular monitoring program should be developed to ensure that the
management plan is being followegdand that restricted activities are not
occurring on protected rivers. Such a monitoring progranctould include the use
of remote sensing periodic onsite visits and inspections, online informational
networks, and audits of river protection funding.

Ideally, monitoring should be conducted by a different agency or entity than the
agency responsible for river management. Suitable candidatés such
monitoring activities include the Ministry of Environmental Protection, local
government bureaus such as EPBs or WRBs (depending on the designated
management authority),or NGOs.

During the first ten years of the establishment of the system, nmitoring should
be conducted to observe and record the functioning of river protection
throughout China. A nationallevel body, such as the MEBhould be responsible
for the monitoring of river protection.

FUNDING ANCENFORCEMENMECHANISMS

Funding for a river protection system should be allocated and maintained in
order to ensure the protection of rivers and their surrounding environments.
Administration and enforcement of the protection system require funding for
trained personnel to conduct studiesthe development of management plans,
opportunities for holding public hearings, consultation with stakeholders, and
the administering of on-site inspections and investigations.

Since the budgets of individual local agencies vary throughout China, the
establishment of an online monitoring program is recommended for agencies
with fewer available funds so that personnel will not have to conduct onsite
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monitoring in order to maintain current information about protected rivers.
Online monitoring in the form ofremote sensing to determine river
development, and the installation of computerized gages to monitor river flow
are ways that agencies can decrease the administrative burden and provide the
opportunity for reliable monitoring without hiring extra staff to manually
conduct inspections. Additionally, an online database of this information would
be useful to authorities responsible for river protection.

PUBLICINVOLVEMENT ANISTAKEHOLDEFOUTREACH

Once a river is nominated, the nominatiorshould bereviewed by the lead
agency If the river nomination is acceped, a study process can begin argliblic A
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The MEP can be assigned responsibility for providing online and written notice
to the public and educating the public bout the reasons for possible protection
(i.e. potential values). Nominators may contribute to the educational process,
especially via governmentendorsed literature and forums. Over a period of 39
90 days, comments can be received, and education may beyided and public
hearings may be held. The exact window of time for comment and hearings will
be negotiable based upon the urgency of protection for each designated river.

The administering agences should also identify groups that may have interest in
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also develop a strategy for the involvement and consultation with interest

groups and communities who are interested in understanding how river

protection will impact their communities, and who are eager to voice their

concerns. In addition, the administering ageries should be available to meet

with stakeholder groups if a meeting is requested.

Once ariver is designated as protected and a river protection management plan
is developed, the public should be notified and given adequate time to comment.
Any comments received should be reviewed bgn administering agency, and
necessary changes to the management plan should be made. Even if actions are
not taken to respond to every oncern, all comments should be noted so that
their receipt and review is recorded.

INTERAGENCY ANGOVERNMENTCOORDINATION

Government authorities are encouraged to work with one another in the
management and enforcement of protected rivers. For those révs that cross
jurisdictional boundaries, coordination between impacted provinces and cities is
essential to the success of the river protection system. Information sharing
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among government agencies and levels of government is also imperative. Study
reports, management plans, scientific research, stakeholder and public

comments are examples of the kinds of information that should be shared among

government agencies to facilitate more informed, efficient and comprehensive
river management.

INCENTIVES FOROMINATION
As an incentive for government nominations, a reward@ould be given toa

government agency if a nominated river is selected for inclusion into the river
protection system. The incentive can be in the form of improved reputation and
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agency funds.

MOTIVATION FORNOMINATION

Besides the incentives described above, there are many benefitsthe
protection of rivers whether they run through a province, municipality,
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their local economy with revenue from ecotourism to protected rivers and river
sites, and many regins may also benefit from the preservation of the ecosystem
services that rivers provide, such as water purificationln addition, protected
rivers than run through cities and urban environments can also serve as efforts
for urban restoration.

RESTRICTIOS ONGOVERNMENTACTIONS

Government authorities or entitiesshould bediscouragedfrom funding and
permitting actions that would directly and/or adversely affect the value or
values for which the river was protected. Current environmental planning laws
however, should safeguard protected rivers from degradation via newly
proposed development projects. For example, during the EIA process the
protected status of rivers would be exposed.

NON-DEGRADATIONREQUIREMENT

Once ariver is protected, its state shoulde maintained or enhanced, but it
should not be degraded. Existing fish and wildlife populations and any legal
protections afforded should also be maintained or enhanced. This requirement
ensures that once a river is granted protection, it is managed amdonitored so
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also ensures that any status of environmental proteain afforded to a land area
or specific species in or around the river, such as a fish reserve, continues in
addition to, or in replacement of river protection.

It should be recognized that some natural variability of river systems can be
expected and that correcting for natural disturbance or perturbations is not the
intent of this section.

LANDUSERESTRICTDONS

New mining, forestry, industry, and large agricultural activities can be prohibited
within a defined distance from a protected river. Development related to eco
tourism can be undertaken only within the limitations set by the Key Protection
Zones of @ina (identified in the 11t Five-year Plan).

ADEQUATH-LOWREQUIREMENT

Adequate flow should be maintained in a protected river to sustain healthy fish
and wildlife populations and healthy river functions.Agencies should consider
regulating upstream hydropower operations to adjust their release
amounts/timing if necessary to meet this requirement. Legally protected
minimum flows may be established based on values that are being protected (i.e.
spawning, recreation, hydropower needs, etc.). This requireemt should not be
used to justify river restoration activities, since the river protection system aims
to maintain the existing stateof a river at the time of inclusiorinto the system.

Any river restoration activity can be considered in a separate procesdy the
appropriate government agencies.

Note: Any effect this requirement would have on hydropower operations is
likely to be includedin the alternative analysis performed as part of the study
report before the decision to protect is made.

MANAGEMENTSCALE

Whereas multitier ecological zoning defines the boundaries of geological areas,
the metric of functional water zones, as determined by the Ministry of Water
ResourcegWater Law 2002), may be applied to management of protected

rivers. Therefore, snaller rivers can be managed by local authorities; all other
rivers designated as protected can be managed based on zoning according to the
Water Law.
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FUTUREELEMENTSOFA RIVERPROTECTIONSYSTEMTO BECONSIDERED
INTERIM PROTECTION

If the administering authority determines that a river is eligible and suitable for
protection, interim protection status should be afforded to the river while final
and formal approval is made. This status ensures the river is not degraded by a
development project or otheractivity. Interim protection will be guaranteed

with adequate funding and attentive enforcement.

CONSIDERATIONOFADDITIONAL PROTECTIONSTATUSES

If a protected river runs through land suitable for landprotection status, such as
a nature reserve, congleration of the adoption of such status should occur. If a
river that is nominated for protection runs through an area of land that has
protected status, the river should be prioritized for protection. The rationale for
these considerations is that sincetihas already been acknowledged that a river
or area of land has sensitive or valuable environments worthy of protection, the
protection of the land surrounding the river or river within a reserve can
increase the success of the original protection.
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3. LEGALFRAMEWORKS

Often when a nation is considering the creation of a new law, policy, or management
strategy, it can be helpful to examine those used in other nations, which may serve
A0 A T TAAT T0O0 AO 1 AAGO Al AgAI satdgy BOT |
be developed. With this in mind, we have examinegstablishedriver and water
protection frameworks, as well as emerging rive protection systemsto understand
how the systems are planned and initiated, and what factors are important to their
inception and sustained operation. Each of the systems described in this secticen
serve as an example of institutionaéfforts to protect the free-flowing nature of

rivers. The frameworks examined in this report includethe Wild and Scenic Rivers
Act of the United Statesthe Caadian Heritage Rivers Systemhte EuropeanUnion

Water Framework Directive,and. T Ox AUS O OE Ochémebhéeze OAAOET 1

additional case studiesof emerging systems, in Costa Rica, Australia, and Braaile
also incorporated into this section

A matrix that compares the four established frameworks and gives a concise

s s o~ A N - s A -

x EEAE
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I OAOOEAx T £/ AAAE OUOOAI 60 AEAOAABAOEOOEAO A

section.The matrix serves as a tool to identify the commonalities and diffences in

the design and substance of each system. Through the research conducted on these
systems and subsequent creation of the framework matrix, we were able to identify
the drivers of origination, common features that were present in most, if not algs

well as a few unique features that were possessed by individual frameworks that
bolster their effectiveness. We found that all systems were driven primarily by

strong public demand for greater protection of either water quality or rivers in their
free-flowing state. We also identified flexibility in nomination and designation of
rivers and river segments, mandatory study processes, comprehensive management
plans, requirements for government agency coordination, and strong public
participation and stakehdder consultation interaction to be common among most if
not all of the systems.

With the knowledge of the systems that was gained through our research, we were
able to construct a design for a river protection system to fit the Chinese legal and
institu tional context. No existing or emerging river protection system willbe a
perfect fit for China sincethe systems reviewed are in countries with varying forms
of government,populations, geography, and political climatedHowever, bylooking
closely at theeach systemo gain anunderstanding of why they had been formed,
what enablesprotection, and how they are operated and managed, we were better
positioned to offer suggestions for a system that may be useful to decisiomakers if
a river protection system is developed for China
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3.1 WILD AND SCENICRIVERSSYSTEM OF THEJUNITED STATES

INTRODUCTION

The Wild and Scenic Rivers Act (WSRA) was passed by Congress in 1968. Concern
over the loss of freeflowing rivers prompted Congress to pass legislation tat would
give rivers and their immediate environments legal protection (WSRCC 1998)By
creating a national policy of river protection, rivers were recognized for values

other than their use for hydroelectricity, increased water supply and other
development. The WSRA has two primary purposes: (1) to preserve designated
rivers possessing extraordinary scenic, recreation, fishery, or wildlife values and (2)
to prohibit new water impoundments on designated rivers. Under the system, entire
rivers or river segments can be designated. Originally, eight rivers were selected for
inclusion under the WSRA protection system. Today, over 12,000 miles of 203
rivers in 39 states are protectedunder the Act(National Wild & Scenic Rivers

2009b), which amounts to about N OAOOAO 1 £ p hivetsfNatdeaA T AOET T 6 O
Wild & Scenic Rivers 2009a)

ADDITIONS TO THESYSTEM

Rivers can be added to the system either by an act of Congress or by the initiative of
states. Before Congress can authorize the inclusion of a rivetarthe system, the

river is examined according to a study process funded by Congress. This study
process is conducted by the Secretary of tHaterior or the Secretary of Agriculture

if the river lies within a National Forest. A river can be added to theystem on the
initiative of a state, after the Governor makes a request to the Secretary. If the
Secretary concludes that the river meets the criteria for inclusion, its incorporation

is finalized by an act of the state legislature (Section 2, Wild and 8@eRivers Act
1968).

STUDY PROCESS ANIREPORT

4EA OOOAU DPOT AAOGO OiF AAOGAOIETA A OEOAOGO EITA
of two basic steps. First, the agency musdetermine the eligibility of a river for Wild

& Scenic statusTo qualify for inclusion into the system, a river or river segment

must (1) be in a freeflowing condition and (2) be deemed to have one or more

Ol OOOOAT AET ¢ OAI AOCEAAT A OAAT EAh OAAOAAOQEIT T AI
AOlI OOOAT h 1T O 1 OE AsQuniqdé& farg,lordegemilahyl (IWBRCC 9885 A E

Once ariver is determined eligible, the agency provides interim protection of the

O E O A O-fo@ingElnfadter and outstanding values. Second, a determination of

suitability is made. This includes an assessmeand weighing of the benefits and

impacts of designation and nordesignation. The agency then creates a study reg

to be reviewed by affecteddderal agency heads, the President, and Congress

(IWSRCC 1999).
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The study report includes (IWSRCC 1999):

1 the area (river corridor) included within the report

1 characteristics which indicate worthiness for addition

1 the reasonably foreseeable potential uses of the land and water whichay
be enhanced, foreclosed, or curtailed if the area was included

1 the Federd agencyto be charged with the administration of the area

1 the extent to which administration can be shared with State or local agencies

1 the estimated cost of acquiring necessary lands and interests and of
administering the area

If the agency determineghe river suitable for designation, a formal
recommendation is made to Congress and interim protection is applied by the
agency until Congress acts on the recommendatioBongress reviews requests for

ET Al OOETT AAOGAA 11 OEA OmkludedbrotfeecpdtOE OA OAAET E
Although a formal economic analysis, such as celsenefit analysis, is not used in the

study determination of suitability, economic considerations are taken into account

(IWSRCC 1999)

DESIGNATION ANDOLASSIFICATION

Whenrivers OA AAOECT AOAA A O DOT OAAOEITH OEAU A0S
OOAAOAAOEITAI & AAOGAA 11 OEA 1AOGAl 1T &£ AGEOOEI

classifications are (Section 2(b), Wild and Scenic Rivers Act 1968):
Wild z inaccessible excepby trail, free of impoundments, primitive

Scenicz accessible in places by roads, free of impoundments, largely
primitive and undeveloped

Recreationalz readily accessible, some development along shoreline,
undergone impoundment in the past

These clasdications are important because they have a direct effect on how the
river is administered and what activities are permitted on federally owned land. A
single river could have several designated sections with differing classifications.
The actual listingof rivers and river segments are very detailed based on
topographical, infrastructural, or hydrological marking such as dams, bridges,
intersections of rivers, river mouths, forks, junctions and confluences.

RIVER CORRIDOR ANDMANAGEMENTPLAN

One of he most important features of the WSRA is the protection of the immediate
20



environment adjacent to the river. When rivers are added to the system, up to
approximately a ¥ mile area on each side of the riverbank, called a river corridor,

can be protected (Setion 4(d), Wild and Scenic Rivers Act 1968). The agency in
charge of administering the river is tasked with defining the exact legal boundary of
the river corridor (Section 3(b), Wild and Scenic Rivers Act 1968). This area can be
an average of, but not mee than, 320 acres per mile of land on each side of the river
(Section 3(b), 4(b), Wild and Scenic Rivers Act 1968). Another important feature of
the WSRA is the creation of management plans, called a Comprehensive River
Management Plan (CRMP) withinthre AAOO 1T £ A OE@e&ios3@), AAOECT AC
Wild and Scenic Rivers Act 1968). The administering federal agency creates a plan
£l O OEA bOiT OAA OHlbwing dharactérgahd dDtEtahdirng Fatie(FEO A A
and includes the management of the land irhe river corridor.

POWERS OF THANSRA

In order to carry out the WSRA, certain powers are granted to the administering
Secretary and federal agency to fulfill the purposes of the Act. The WSRA also
affects government operation by placing a few restriegbns and requirements on the
other federal agencies. The WSRA places restrictions on the government, including
prohibition of federal support for actions which would have a direct or adverse
effect on the values of a designated river (Section 7(a)ild and Scenic Rivers Act
1968). In addition, the Act requires federal agencies to identify potential Wild &
Scenic Rivers in all land, water, and resource planning programs (Section 5(d)(1),
Wild and Scenic Rivers Act 1968)The Act also limits how much landte federal
government is allowed to acquire from willing sellers (i.e. private lanebwners)
(Section 6,Wild and Scenic Rivers Act 1968)The federal government is given a
water right in the amount and flow level necessary to fulfill the purposes of the Ac
(Section 13(c),Wild and Scenic Rivers Act 1968) The Secretary can grant
easements and rightsof-way on private property to allow access for the public
(Section 13(g),Wild and Scenic Rivers Act 1968)The Secretary can subject mining
and mineral lease to the regulations of the Act if such leases have not been
perfected (Section 9(a)(i),Wild and Scenic Rivers Act 1968)There are some land
use restrictions that the Secretary can choose to exercise, including designating
zones where, during certain peiods, no hunting is permitted (Section 13(a)Wild
and Scenic Rivers Act 1968)The Secretary can also withdraw minerals from
appropriation and operation of mineral leasing law if part of the bed or bank is
within ¥ mile of the bank (Section 9(a)(iii), Wild and Scenic Rivers Act 1968)

Although the WSRA gives the Secretary and administering agency the powers listed
above, the Act does not permit or affect several activities and rights. The Act does
not affect existing water rights or the existing jurisdction of states (Section 13(b),
Wild and Scenic Rivers Act 1968)it does not permitthe taking of private property

for public uses without just compensation (Section 68)Vild and Scenic Rivers Act
1968). The jurisdiction or responsibilities of the State with respect to fish and
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wildlife is also not affected (Section 13(a)Wild and Scenic Rivers Act 1968)Finally,
it does not affect the rightof-access (Section 13(f)ild and Scenic Rivers Act
1968).

PUBLICINVOLVEMENT ANO NTERAGENCY_OORDINATION

The Act encourages a high degree of federal cooperation and coordination with

OOAOAOG AT A 1T OEAO OOAEAET T ARAO CcOi OPOS8 &AAAOA
cooperate with states or their political subdivisions, landowners, private

organizations, or individualsOT B©1 AT h bPOiT OAAOh AT A [ AT ACA OE
11(b)(1), Wild and Scenic Rivers Act 1968) The administering Secretary or

department head can enter into written cooperative agreements with a State or

local official, including the Governor or heaef any State agency (Section 12(a),

Wild and Scenic Rivers Act 1968) The Act also directs the administrating bodies to

cooperate with other environmental agencies (i.e. EPA) and adhere to

environmental standards (i.e. water quality) (Section 12(c)Wild and Scenic Rivers

Act 1968).

A notable emphasis is placed on public involvement and stakeholder outreach in the
Wild and Scenic Rivers Act and accompanying guidance documents. In the
guidelines for the contents of the CRMP, agencies are tasked to idgnpossible
stewardship groups to help protect and enhance river values. Special consideration
should be given to groups who advocate for the designation of a river. Agencies are
also charged with developing a public involvement strategy. The strategy ahid
identify communities of interest, such as private landowners, nonprofit

organizations, local and state agencies, other federal agencies, and tribal
governments. The strategy should also include the engagement of the public in data
collection for basdine condition assessmen{IWSRCC. n.j

Requirement for public notice and comment can be found in the study report which
is merged with the National Environmental Policy Act (NEPA). The public is also
consulted before management plans are finalizedAdditionally, information is
readily available and made accessible to the public. All applications and
determinations are published in the Federal Register (Section(B), 4(c), Wild and
Scenic Rivers Act 1968) Also, a map of all boundaries and clagsiitions are
available for public inspection at convenient locations (Section(8), Wild and Scenic
Rivers Act 1968)

POTENTIALPROBLEMS ANOLOOPHOLES

There are several potential problems or issues that could arise due to the discretion
language of thisAct gives to the Secretary. First, Section 9 which deals with mining
and mineral leasing and Section 1), which allows the Secretary to lease federally
owned land within the boundaries of any component, give the Secretary of Interior
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and Secretary of Agiculture wide discretion regarding land-use issues and leasing

of federal lands Wild and Scenic Rivers Act 1968) This could lead to conflicts of

interest, whereby environmentally destructive activities, such as mining, are

allowed to occur onorwithin7 32 AT I BT T AT 060 AOA O1 OEA 3AAOA
Secondly, Section 7, which deals with Federal Power Commission licensing and

construction of dams and other projects, gives the Secretary of Interior and

Agriculture discretion to permit such activities if it is determined that such activities

xI Ol A EAOA 110 OAEOAAO 1O AAOAOOA AEmAAGS 11
(Wild and Scenic Rivers Act 1968) Also, this section allows developments below or N
AAT OA A 732 OEAO xEI 1 OINAGAIRI GVEA A& 1 ERE 8O /O Al

b O A O AMildaad Sicenic Rivers Act 1968) Once again the Secretary has the
discretion to make a determination.

STRENGTHS ANDNEAKNESESOF THEWSRA

4EA EAAAOAT OAOAOOAA xAOAO OECEO ekeledA OAOU
x AOAO OECEOO6 OAZEAOO O1 OEA 1 A0SO AT T 1T xAT AA
unappropriated z meaning not owned or titledz water in amounts and flow

necessary to fulfill the purposes of the Act (Gray 1988). The ability of the federal

government to maintain an adequate flow in a designated river is notable because
OOAOAB8 O AT O1I A 1T OEAOXxEOA AAAEAA O APDPOI POEAC
river flow to designated segments to levels that do not protect the value for which

the river was designated, suclas recreation and fish (Gray 1988). States face the

dilemma of allocating water to various, and many times competing, uses. Thus the

ability of the federal government to maintain an adequate flow of water and the

values for which the river was protectedE O AOEOEAAI O OEA &£OI1 E£EI 1|
goals.

E
.

The flexibility afforded to the protection of rivers with the ability to designate into

one of three categories is also a strong point of the Act since all rivers are not

created equal. Rivers have tferent values and may be eligible for protection for

AEEEAOAT O OAAOI 108 ' OAOEAOU T £ A OEOAOGO DE
suit it for different levels of interaction and use by the public, such as its proximity

to urban centers, accessility by roads, and topographical or hydrological situation.

Unfortunately, there are a few weaknesses and criticisms the WSRA has experienced
in practice. Many of the rivers designated under the Act are due to strong citizen
advocacy and can be considd’lA OEA OI 1 x (Kasteh igdbbngld, FOOE 06
personal communication, October 23, 2009)Therefore, designated rivers are not
necessarily representative of valuegKristen McDonald, personal communication,
October 23, 2009) The determination of suitability for nomination a river

undergoes during the study process can be criticized for its generous discretion.
Although there are specific guidelines for a determination of eligibility, there are

none for suitability. Instead the study team is charged withhe task of weighing the
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costs and benefits of designation and nedesignation. The study team can take into
account several listed factors, but are not obligated to consider these factors and
may take into account other factors of their choosing. Thereforehis determination
relies heavily on the preferences and judgment of the team members in both their
choice of factors to consider and the weight of each factor. The size of the river
corridor may also be criticized for being too small to effectively pragct river values.
For example, cleacutting a forest in the area ¥4 mile from the river will still have a
very adverse affect on the river. Consequences could include increased sediment
and nutrient load and flooding. Additional weaknesses of the Actaiude lack of
funding for management plans and enforcement which relies largely on citizen
watchdogs(Kristen McDonald, personal communication, October 23, 2009)
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TABLE3.1.1:DIFFERENCES BETWEEMEU.S & CALIFORNIAWILD ANDSCENICRIVERSACTS
ANDRECOQUMENDATIONS FOR RIVERPROTECTIONSYSTEM INCHINA.

Definition of
a River

Boundaries of
Protection

Designating
Authorities

Land Use
Restrictions

Exceptions for
Dams or Other
Infrastructure

Requirement for a
Management Plan

Requirement for
Stakeholder
Participation

Broad:

OA FEIT xETC
water or estuary or a
section, portion, or
tributary thereof,
including rivers,
streams, creeks,
runs, kills, rills, and
Oi ATl 1 AEZ

Y2 mile river
corridor

Act of Legislature
and upon
recommendation of
a state Governor &
approval by
Secretary of Interior

Potential restrictions

on hunting and
mining

None explicitly
stated

Yes

Yes, stated in
language of Act.

I R

Specific:
OOEA
shoreline of rivers,
streams, channels,

lakes, bays, estuaries,

marshes, wetlands,

and lagoons, up to the

first line of
permanently
established riparian

OACAOAOQEIT I

Up to first line of
riparian vegetation

Act of State
Legislature and upon
recommendation of
Seceetary of Natural

Resources & approval

by Legislature

Special Treatment
Areas which prohibit
timber harvesting

Yes, two exceptions:
temporary flood
storage and
recreational
impoundments.

No

No, not stated in
language of Act.

x AOAO

Recommendation
for China

Broad

River corridor

Act of Congress and
by recommendation
of multiple levels of
government with
approval by Ministry
of the Environment

Restrictions on
hunting, mining, and
timber harvesting
(with special
exceptions for
indigenous peoples)

None

Yes

Yes

References: Wild and Scenic Rivers Act 1968; Califor’éild and Scenic Rivers Act 1972.
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TABLE3.1.2:ELEMENTS OF RIVERPROTECTIONLAW FORCHINA: Attributes drawn from

U.S. Wild and Scenic Rivers Act.

Attributes

Statement of policy

Recognition of alternative river
values

Goal of nondegradation and
enhancement of values

Permanent protection and

administration

Protection of immediate
environment (river corridor)

Study process & reports

Management plan

Ability to designate an entire river
or segments of a river

Ability to have multiple
classifications on one river

Nomination Process

Public and stakeholder
involvement

Administration

No national policy on rivers in China

Hydropower, flood control, navigation are well
established but other values, such as recreation,
cultural, scenic, and biodiversity need greater
consideration

Important for long-term sustainability and future
generations

Ensures the longterm protection and management
of free-flowing rivers

Protects against degradation of riverfom harmful
activities (timber harvesting, mining, etc.)

Promotes science and thorough evaluation

Provides structure to management process and
promotes comprehensive planning

River segments will likely be most appropriate for
China since there are few completely freflowing
rivers

Gives flexibility; River systems are long and flow
through varied contexts including geographic,
hydrologic, and intensity of human development

Largely bottom-up in U.S.; more likely to be a top
down process in China. Howeveall levels of
government including central, local and provincial
should recommend rivers for protection to optimize
the amount of designated rivers

Important to get local communities involved in
decision-making process; aids in administration of
the protection system and legitimacy of the pocess

Management assignment to an agency requires
strict monitoring and adequate funding
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Interagency coordination and Coordination and cooperation between central,
cooperation (federal, state, local) provincial, local governments in Cina will be
necessary in the administration of a river protection
system since rivers cross jurisdictional boundaries
Information sharing 1 Important for other agencies to be aware of and
educated on data contained in study reports so that
work is not duplicated and optimal and efficient
decision-making occurs

Deference to one authority if Many rivers may be located in or run through
overlapping nature reserves; deference to one management
(i.e. National Forests) authority may be more efficient

Monito ring Key component for success of a river protection
system; frequent status reports (i.e. biannually or
annually) can combat inefficiency and/or
noncompliance

Restrictions on Federal Actions 2 Ensures an action by another government agency
does not violate laws set forth in river protection
system

Transfer of lands 3 Potential to increase nature reserves and other
protected areas in China if a protected river is
located within an area suitable for land protection
status

Planning requirements 4 Keeps government agencies accountable and
focused on alternative uses of rivers

1 Study reports are shared and reviewed with all affected agencies. These agencies have the ability to
make comments and recommendations. These comments must be given dueghtby the Secretary
before study report is finalized.

2 The Federal Power Commission (FPC) cannot license the construction any development on or
directly affecting a designated river. No department or agency of the government can assist (by loan,
grant, license, etc.) any construction project that would have a direct or adverse affect on the values
of a designated river.

3 Lands acquired or transferred to the Secretary of Agriculture because within or adjacent to a
National Forest become National For@dands.

4 In all planning for the use and development of water and land resources, Federal agencies are
required to consider wild, scenic, and recreational river areas as a potential alternative use of water
and land resources and in study reports discisspotential additions.

References: Wild and Scenic Rivers Act 1968
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3.2 CANADIAN HERITAGERIVERSSYSTEM
INTRODUCTION

The Canadian Heritage Rivers System (CHRS) was established on Januaty1B84

i #(23 ¢nnwqh xEOE OEA OEandda fiow itd theGubuteOOOA OEAC
pure and unfettered as they have since the melting of the great Pleistocene ice

OEAAOOGG | # (23 ¢ wasdagignatddladthedeadtidderal dgéncy

(CHRS Charter 1997). The CHRS&sponsible for managing thepublic trust,

advocated for by local citizens (Aboriginal Peoples, communities, and other

stakeholders) (CHRS Charter 1997CHRS 2009).

Parks Canada shares responsiiily with a board of government-appointed members
who determine which rivers are admitted into the system. CHR&Ims to protect
#AT AAAGO 1 AOOOAI OAOI OOAARAO mOIT i OEA TACAOQOEOR
pollution . The systemalso ensures longterm management and conservation of
natural, cultural, and recreational values. Most importantly, CHRS sies to
integrate both economic and environmental valusinto river conservation through
two main goals First, CHRS strives to manage angrotect heritage featuresof rivers
for which they were included into the System activities such as timber harvestiny,
mining, and other industrial activities can continue so long as they do not affect
those heritage features.Second, CHRS strivas ensuresustainability requires that
resources are conserved, protected, and managed for future generations

According toCHRS, a river can be classified as an entire river (from source to

ocean), or as aegmentof a river in between the source and ocean (CHRS 2009).

Approximately 11,000 km of rivers or river segments(41 rivers total) have been

designated as Heritage Rives; out of those 41 rivers, 36 have accompanying

management plans to provide continued protection (CHRS Strategic Plan 2008).

This is outstanding achievement because participation, partnership, cooperation,

and community involvement is entirely voluntary ((HRS 2009).

O0) 0 EO xEOEET OEA OPEOEO 1T &£ 0006006 AT A CilT AxE

partnership with the public and one another to build a system that truly reflects the

AEOAOOEOU AT A AAAOGOU 1T &£ #A1 AAAG&® OEOAOO8 ' 1 C

EOOEOAEAOQOEIT T Al DI xAOO AT A [ AT ACAI AT O OAODITC
-Canadian Heritage Rivers

NOMINATION ANDDESIGNATIONPROCESS

I OEOAOGO ET Al OOE I-step idce3d of romikation énd 3 E O A C)

designation (CHRS n.d.). Frsb OT BT 1T AT 00 T £#/ A OEOGA0O8O DO

whether a river is a candidate for protection by preparing a background study

detailing the rivers values and suitability for management.

|
AA

O)X
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To be a candidate for the CHR®e river must be identified as haing:

9 Outstanding natural, cultural and/ or recreational values

1 A high level of public support (public consultation and consensus)

1 Demonstration that sufficient measures will be put in place to ensure that
those values will be maintained

Next, proponentsmust prepare a nomination document that clearly states the

OEOAOGO | AOEOO AO A #A1l AAmgdkdthroqugh@EieA CA 2EOAOS
and discussion by the CHRS Boar@he members of the Board are appointed by

federal, provincial, and territorial governments, and the Board is governed by a

Charter (CHRS n.d.)If the Board accepts the document, it makes a recommendation

for the approval of nomination to the Minister of the host government and Minister

of Parks Canada. If approved by both parties, tm@mination is finalized (CHRS n.d.).

The second step to becoming a Canadian Heritage River is designation. In order to
be officially designated into the system, the river must have an approved
management plan, often referred to as a heritage strategy (&% 2001). A plan is
first approved by the host government then sent before th8oard (Finkelstein

2004). The Board Chair gives a recommendation for designation to the Minister of
Parks CanaddFinkelstein 2004). This process normally takes one to three yes,

but can take significantly longer(Finkelstein 2004).

After a river is designated, the Board works with the stakeholders of the river (i.e.
residents, local governments, landowners, businesses, aboriginal groups and other
interested parties) to carry out specific actions presated in the managemeniplan
(CSHR n.d.)The process of preparing a management strategy and then
implementing it requires that stakeholders along the river are consulteqCHRS

n.d.). Public involvement allows planners to hearpebl A8 O AT 1 AAOT Oh AT A C
stakeholders a real voice in the future of the river. It also helps develop a sense of
ownership, responsibility and community among those whose lives are dependent
upon the river. These processes are important to maintaining theffectiveness of

the program given that CHRS does not have any legislative authority to enforce the
protected status of the river or river segments (CHRS 2001). In other words,
Canadian Heritage River deghation does not create a statutorybligation to

protect or conserve the river(Finkelstein 2004).

NATURAL VALUESFRAMEWORK

The Framework for the Natural Values of Canadian Heritage Rivers was published in

I OAAO O1 1T £ZEAO OA AAI AT AAA OAPOAOAT OAOGEITT 1 4
future managd AT O AT A ET OAOPOAOGAOETT &OIT I A TAOETT ¢/
The framework is used to assess possible nominations, asses the state of the System,

identify gaps in the System, define management priorities, and create effective
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monitoring studies. Rivers that aredesignatedare monitored and managed to
ensure the maintenance or improvement othe water quality and surrounding
ecosystem (CHRS 2009).

TABLE3.2.1:NATURALVALUESFRAMEWORKIHEMES OF THEHRS.

Drainage Physiographic  Valley Types Aquatic Significant Plant  Significant
Basins Region Ecosystems Communities Animal
Seasonal Geological Channel Terrestrial Rare Plant Rare
Vegetation  Processes Patterns Ecosystems Species Animal
Species
Water Hydrogeology =~ Channel Environmental
Content Profile Regulation
River Size  Topography Fluvial
Landforms
CULTURALFRAMEWORK

The Cultural Framework for the Canadian Heritage Rivers System was published

under the authority ofthe- ET EOOAO 1T £ OEA $APAOOI AT O 1T £ #AI
intended to be used as a tool with which to recognize and classify riveelated

human heritage. However, it does not address the various means of

commemoration, protection or management of rivers, nodoes it address any actual

OEOAOOh OEOAO AT A OAOI OOAAO OEAO I AU OAPOAOA
important to note a limitation z all elements in the Framework do not have equal

weight, and therefore it is a challenging decisiommaking process.

TABLE3.2.2: QULTURALFRAMEWORKIHEMES OF THEHRS.

Resource Water Riparian Culture and Jurisdictional
Harvesting Transport Settlement Recreation Uses
Fishing Commercial Siting of Spiritual Conflict and
Transportation Dwellings Associations Military
Associations
Shoreline Transportation River-based Cultural Boundaries
Resource Services Communities Expression
Harvesting
Extraction of Exploration and  River-influenced Early Recreation Environmental
water Surveying Transportation Regulation

STRATEGICPLAN

In order to set future goals and objectives for the system, a teyear strategic plan is
prepared, and reviewed annually. In 2008, a teiear strategic plan was approved
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by the Canadian Parks Council. This plan represents a commitment to the CHRS, and

All ET AEOEAOATI O O0I AA PAOO 1T &£ OEA OEI 60T A
POT COAi 6 j#(23 300A0OACEA 01 Al ¢mmyqQgs8 4EAO
important for the implementation of the strategic plan: recognition of valuable

rivers, respect fa stakeholders, voluntary participation, leadership (federal,

provincial, and territorial governments), collaboration and partnership (e.g.

education and awareness), integrity of designated rivers, and sustainability of

ecological, economic, and social befits for present and future generations.

U
A

The plan puts forth four main priorities:

river heritage

(2) Conserve natural, cultural, and recreational values and integrity

(3) Engage partnes to maximize the full range of benefits associated with the
Canadian Heritage Rivers program

(4) Foster excellence in river management

By 2018, the CHRS aims to have a comprehensive system representing the full range
of natural, cultural, and recreational véues. The System should also have the
capability to actively and effectively monitor and manage all designated rivers, be
supported by a range of partnerships that advance the program resulting in
environmental and societal benefits associated with resporilgle river management,

and play a role in promotion and support of river management for sustainable living
(CHRS Strategic Plan 2008).

RELEVANCE TGCHINA

The Canadian Heritage Rivers System aims to protect natural recourses, but also

emphasizes the preervation of cultural valuesz this is similar to what a river

protection system might emphasize in China. Both the Natural Values a@dltural

Frameworks provide valuable themes that can be applied to any river protection

system. This is especially true r a nation like China where much of their cultural

EEOOI OU EAO AAAT OEAA .Exnbelind®dat fof eAch thénlednd OE OA O
sub-theme helps to characterize rivers, potentially designate a river or segment, and

holistically manage them.

Keyaspects of the CHRS are found in the criteria for river consideration: natural,
cultural, and/or recreational value, public support, and a future management plan.
The combination of these three components can be used to build a baseline for a
river protection system in China. Additionally, strong recommendations for a river
protection system include the incorporation of public opinion, as well as
stakeholder knowledge.
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3.3 NORWAY® RIVER PROTECTIONSYSTEM
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percentage hovered near 99% until two gadired power plants came online in 2007

(Ministry of Petroleum and Energy 2008). The concept of protecting riversid not

Al AOCA ET .1 OxAU O1 OEl OEA pwendoOs8 5B O OEI
considered an unlimited resource for power production (SmitaMeyer 2004). A~
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The development of rivers and productionof hydropower led to economic growth
and prosperity for the country. However, around the 1960s, a growing number of
scientists, environmental groups, and the general public began to voice concern
over the rapid development of river systems and the alteratin of the landscape.
Conflicts grew between hydropower developers and environmental interest groups
throughout the decade (Huse 1987).

The government began to recognize the need to find a balance between
development and environmental protection. In thel960s the idea of national river
protection scheme was conceived which would identify rivers that should set aside
in their pristine state (Huse 1987). By 1973, 95 river systems were permanently
protected from hydropower development in the first protection plan adopted by
Parliament (Lafferty and Rudd 2008). This protection plan began a legacy of
legislation on watercourse protection and management that is still expanding to this
day.

The efforts of the government on river protection were very successful.oday, 40%

I £ .1T0xAUBO OEOAO AAOET AOAA EO POI OAAOAA AC
AT A 0OAAARAOOAT ¢nmmxq8 -1 OA OEAT p1tb T A& .1 O0xAUB
either as a national park, protected landscape, nature reserve, or other protection

mechansm (Table 3.3.1; Statistics Norway 2009).

TABLE3.3.1:PROTECTED AREAS BYNSERVATION FORM INORWAY 31 DECEMBER00S.

Number of Area (including Percent of Norway

29 26774 8.3

184 15217 47
Protected Area s

1872 4726 1.5

406 427 01
241 47144 14.6

Source: Statistics Norway, 2009.
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is permanently protected from developmen (Ministry of Petroleum and Energy
2008). This amounts to 45.5 TWh/yr that has been protected and 121.8 TWh/yr

that is developed in Norway (Figure 3.3.1).

FIGURE3.31: NORWAYSHYDROPOWER POTENTIAN1 JANUARY2008. TWH/ YEAR

W Developed

Under construction
Licente granied
small power stations

Licente pending

Upagraded and new electricity production over 10 MW

Permanently protected

Source: Norweign Water Rsources and Energy Directorate (NVE).

Water management and hydropower development has a special legal framework.
There are three main pieces of legislation that deal with river protection and
development including the Water Resources Act, Protection Ridor Watercourses,
and The Master Plan for Watercourses. The governmental authorities most
frequently involved in the management of water resources are the Storting (the
Parliament), the Government, the Ministry of Petroleum and Energy, and the
Norwegian Water Resources and Energy Directorate (NVE) (Ministry of Petroleum
and Energy 2008).

PROTECTIONPLAN FORWATERCOURSES

The aim of the Protection Plan was to protect a representative section of river
systems and scenery of Norway (SmittMeyer 2004). Creaion of the plan involved
inventory of the values affected by hydropower developmentNatural values,
landscape values, cultural heritage, recreation and other land uses are some of the
values that are used as the basis for selection of a river system faofection
(Smith-Meyer 2004). Basically, protection plans are an effort to set aside a number
of river systems for purposes other than hydropower (Huse 1987).

When the idea of protection plans for river systems came about in the 1960s
committee was eshblished to create a plan proposal. In 1973, the Parliament
accepted the proposal which became the first Protection Plamhree other

Protection Plans have been acceptezince in 1980, 1986, and 1993n 2005, a

33



supplement to the Proection Plan was also ecepted.Together these plans are
referred to as the Protection Plan for Watercourses {IV) (Ministry of Petroleum
and Energy 2008) Estimates of the exact number of river systems protected under
these plans vary in the literature, but the number is aroud 380 river systems. The
rivers set aside in the first three Protection Plans had a calculated development
value of over US $150 million (Huse 1987). Therefore, in the context of decision
making, the conservation value of each protected river was at leastual to the
economic development potential (Huse 1987).

It is important to note that river systems protected under a Protection Plan may
have an existing hydropower facility that can continue to operate. Permanent
protection only precludes additional hydropower development. In addition, existing
hydropower operations may be granted a license for new installations or rebuilding
if the interest of conservation value does not weigh against it. When making such a
decision, the interest of the conservation alue shall be given preponderant weight

j1AO .18 weg T &£ ¢t .1 O0ATAAO ¢nnnn O07AOAO0 2A01 C

the Protection Plan for Watercourses states that large hydropower projects are no
long viable (Lafferty 2008). Therefore, the focus is beg shifted to smaller projects
and refurbishment of existing projects.

An often cited weakness of the Protection Plans for Watercourses is that the plan
only prohibits hydropower development in protected watercourses but does not
protect against otherdevelopments and encroachments along the river which may
have serious impacts (SmithiMeyer 2004). However, the Water Resources Act
corrects this potential conflict by mandating that a license be obtained for all
developments in watercourses, not just hydrpower.

THE MASTERPLAN FORWATERCOURSES

With the passage of the first Protection Plan in 1973, many river systems were
permanently protected from hydropower development. In 1980, the government
wanted to go a step further and create a master plan forthel Ox AU O x AOAO
resources. Up until this time, hydropower projects were considered on a projediy-
project basis. The Master Plan changes this strategy by establishing a national
coordinated plan for the management of watercourses. It is based on a set of
economic, social, and environmental considerations. The main objective of the
Master Plan was to build a foundation for decisioimaking on the utilization of
watercourses by categorizing which watercourses could be used for power
production and which couldbe set aside for other uses (Halvorsen 1988). The
Master Plan should ideally include all economically exploitable watercourses for
hydropower that are not permanently protected under the Protection Plans or
already developed.
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Essentially, the Master Pla prioritizes hydropower projects based on the
consideration of economic, social, and environmental interests. Projects that have a
high economic potential and low environmental and social impact are given priority
over projects with low economic potentialand high environmental and social

impact. By ranking hydropower projects and taking all interests into account, the
government can be more confident that its decisiormaking on hydropower
development will be in the best interest of the nation and involvéess conflict.

The Master Plan for Watercourses placed all remaining hydropower projects into
two main categories. Projects in Category | were recommended to be approved for
licensing and Category Il projects were recommended to be side aside for thené
being. In all, 310 watercourses and 460 hydropower projects were considered in the
Master Plan (Halvorsen 1988).

The process by which the Master Plan was created is a useful template for water
resource planning and management (Figure 3.3.2). First,énGovernmenty

including the Ministry of Environment in cooperation with Ministry of Petroleum

and Energy and Directorate of Water Resourcassurveyed a large number of
watercourses. For each watercourse, a hydropower project was considered. Second,
an impact analysis was completed for each watercourse. Various user interests and
the impacts on these interests were looked at during the impact analysis. Upon
completion of the individual impact analyses, the results of the impact analyses and
hydropower proj ects were presented in individual reports on the watercourse.

Next, a summary of all the individual reports from one county was compiled and
presented in a countyreport. Comment and professional evaluations were then
solicited. After receipt and consideréion of comments, a main report was prepared.
The main report was the document presented to Parliament for their acceptance. In
the spring of 1985, the Master Plan was approved by Parliament.

FGURE3.32: THEMASTERPLAN, PHASES OF REPORTING
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nature —
consarvation

Source:Halvorsen 1988.

. public ' public
guidelines hearing { hearing
I
hydro-power 1
project ’
studies on
fish ete. summary i presentation
| ¥ county-reports I " sm )
reportson || main report 3 Stortin
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The theory behind creating such a Master Plan is that there are uses for
watercourses than just power generation which the public places value and has
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considerable interest in. For example, the scenic nature of watercourses is a
characteristic feature of Norway which attracts tourists and is a part of the national
identity of the country. In addition, an increasing need for recreation was developed
in Norway. In all, sixteen different user interests and/or topics of study were
considered inthe creation of the Master Plan.

The 16 user interests/topics for study defined in the Master Plan were:

Hydropower

Nature conservation

Outdoor recreation

Wildlife

Fishing

Water supply

Protection against water pollution
Preservation of ancient monuments
Agriculture and forestry

Reindeer cultivation

Prevention of flooding and erosion
Transport

Formation of ice and the temperature of the water
Climate

Mapping and data

Regional economy

=2 222459 _-9_9_4_42_9_2_-2_-2°2_-4°_-12-2

IMPACTANALYSIS

For each relevant use interest, the impact of hydropoer development on that
interest was determined using qualitative terms such as small, great, very great, etc.
and also quantitatively using a scale ranging from4 to +4, with -4 denoting a very
serious negative impact and +4 denoting a very large positivenpact. Hydropower
projects were also valued using cost estimates. With these two parametersmpact
and costz projects could now be evaluated individually and against one another.

REPORTS

Each individual report on a watercourse contained five chapts:
Natural resources and society

Uses and interest connected with the watercourse
Hydropower projects

Effects of development

Conclusions and statement of impact

aORwWNE
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Public participation was a key component of the creation of the Master Plan. All
affected parties, including municipalities, local interest organizations and
developers, were given the opportunity to read and submit comments on both
individual watercourse reports and the Master Plan itself.

CATEGORIZATION

The impact analyses allowed the diffieent user interests affected by a hydropower
project to be evaluated and weighed. With this information, a total evaluation of all
projects could be undertaken. To begin to prioritize projects, all projects were
placed in an impact class ranging from 1o0t8 and an economy class ranging from 1
to 6. Next, projects were placed into 16 priority groups, which were then divided
into 3 categories.

Category 1:Projects that can be considered for a license immediately
(Groups 1-5).

Category 2:Projects that can be utilized for hydropower or utilized for other
purposes (i.e. on reserve) (Groups-8).

Category 3:Projects not appropriate for hydropower development because
of large degree of conflict with other uses and/or has high costs associated
(Groups 916).

WATERRESOURCE&CT
PURPOSE ANDBJECTIVES

The main pdicy governing the use ofvater resources in Norway is tle Water
Resources Act of 2000The Act serves as an update to the Wacourse Regulation
act of 1940 which had served as the primary legislain on watercourses The intent
of the Water Resources Act is to ensure that river systems and groundwater are
managed in accordance with the interests of the community. The Act states that its

pOODT OA EO 001 Al OOGOA O1 AEADI O1 A9ADAOSGOPAAD/
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defined broadly and may include nature conservation, outdoor recreain, the
landscape, fish stocks, economic activity and local communities (Ministry of
Petroleum and Energy 2008). Hence, the Act takes a balanced view of natural
resources and users, but it is more resoureeriented than previous legislation
governing watercourses (Ministry of Petroleum and Energy 2008). According to the
Ministry of Petroleum and Energy (2008):
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development and to maintain biological diversity and natural processesi
river systems. The intrinsic value of river systems, both as landscape

s AT L oA oA 2z

LICENSINAREQUIREMENTS

Since the 2@ century, Norway has had special licensing systems for development i
watercourses to ensure that each proposed project receives an individual
assessment and license before initiation of that project. Prior to the Water
Resources Act, licenses were generally only required for hydropower development.
The Act expands the regirement to obtain a license to apply to all types of
development which may cause significant damage or nuisance to community
interests (Ministry of Petroleum and Energy 2008).

PUBLICPARTICIPATION ANISTAKEHOLDEFCONSULTATION

The Act includes detailed povisions on administrative procedures for license
applications. Public notice and comment are necessary in the application process.
The application is a public document which the applicant must notify the public of
the application. Before the licensing athority (the NVE) makes a recommendation
on the acceptance of the application, the application is subjected to public
consultation and a consultation process involving affect local authorities, county
councils, and other relevant ministries. Only after pulic notice, comment, and the
consultation processes are complete will the NVE issue an approval or denial of a
license application. The decision by the NVE can be appealed to the Ministry of
Petroleum and Energy, as it is a superior ministry. The decisidsyy the Ministry of
Petroleum and Energy can then be appealed to the King in Council where a final
determination is made (Ministry of Petroleum and Energy 2008).

An important component of the Act is the official codification the protection of river

systems in Chapter 5 Section 335 that makes protection a legally binding and

OOAOOAOU OANOEOAI AT O j!'AO0 .18 wg T £ ¢t .1 O0AI
Several special provisions relating to the management of protected watercourses

are also detailed. One ahe more significant provisions is a statutory principle that

dictates that when a decision relating to a protected watercourse is made,

considerable weight must be given to the conservation value (Ministry of Petroleum

and Energy 2008). Since ProtectionlBns only protect watercourses from

hydropower development, this provision seeks to defend these river systems from

other development threats which may significantly reduce their conservation value.
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3.4 EUROPEANUNION WATERFRAMEWORKDIRECTIVE

INTRODUCTON

The European Union (EU) Water Framework Directive (WFD) came into force on
December 22, 2000. It provides guidelines for water resource management
throughout the European Union. The general objective of the WFD is to achieve
OCi T A OOAOGMS AMl @ mhivis OAGA A OOAODOOSE ET AI
OOAO0O08 AT A OCIi T A AEAI EAAT OOAODOOGE8 " U AgbAl
WFD aims to ensure longerm sustainable use of water resources in Europe. The

but, rather, a heritage which must be protected, defended and treated as siéch
(Mirective 2000/60/EC 0).

The Water Framework Directive is designed to be an operational tool which sets
objectives for water protection (Europa 2009b). The WFD was created due to an
increasing demand by citizens and environmental organizations for cleaner water
(Europa 2009b). Recognizing this demand, the European Commission made water
protection one of its priorities (Europa 2009). To meet the objectives outlined in
the WFD, citizens and citizen groups are called upon to play a crucial role (Europa
2009Db).

BACKGROUND

European water legislation has undergone several phases. The first wave of
legislation began in the mid1970sinto the 1980s when standards and quality

targets for drinking water and other water bodies, such as fish, shellfish, bathing,
and ground waters, were established. The second wave, from the late 1980s into the
1990s, focused on sources of pollution and cated legislation on secondary

biological waste water treatment, nitrates from agriculture, stricter drinking water
standards, and pollution from large industrial installations. Even with development

of several water policies, by the miell990s, pressure fora fundamental rethinking

of water policy with a more global approach came to a head (European Commission
2008c).

PoLICYDEVELOPMENTPROCESS

The process to develop the new European water policy is an interesting castidy

for creating legislation. Effats to create the WFD involved not only the European

0OAOI EAT AT 060 AT OEOTT1T AT OAl AT i1 EOOAA AT A #1 C
also other nongovernmental actors. The new policy was developed in an open

consultation process involving all interested paties. Comments from parties include

local and regional authorities, water users and noigovernmental organizations

(NGOs), other organizations, and individuals. A two day Water Conference followed

39



this open process. Present at the conferences were 250 dgées from EU Member
States, regional and local authorizes, enforcement agencies, water providers,
industry, agriculture, consumers, and environmentalists. The main conclusion made
by the parties was that the current water policy framework was fragmented rad

there was a need for a single piece of framework legislation (Europa 200Rb

The Proposal for a Water Framework Directive presented to the Commission
included several key aims outlined below (Europa 20090
1 Expanding the scope of water protection to lawaters (surface and

groundwater) i
T ' AEEAOET ¢ OCIiT A OOAOOOGO A1 O All xAOAOO AL
1 Water management based on river basins
1 Closer citizen involvement
1 Streamlining legislation
OBJECTIVES
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other objectives that protect water quality including:

General protection of the aquatic ecology

Specific protection of unique and valuable habitats
Protection of drinking water resources

Protection of bathing water

= =4 =4 A

Although, thelatter three objectives will only apply to specific water bodies, the first
objective applies to all water bodies as it is a central requirement of the WFD that
the environment is protected to a high level in its entirety Europa 2009b).

For the objectives that apply to specific areas, a specific protection zone can be
designated within a river basin in order to meet the objectives. Protection zones can
also be established when an area warrants more stringent requirements with high
objectives due the speific uses occurring within the area (Europa 2009b).

In the event that a use is occurring that negatively affects the status of a water body

AOO EO AAAI AA 1T AAAOGOAOUh OEAOA AOA PAOI EOOAA
requirement, although mitigation measures are mandated. Uses that may merit an

exception are flood protection, drinking water supply, navigation, and power

generation. In order for the exception to be granted however, the use must pass one

of three tests: (1) the alternatives are technicall impossible, (2) alternatives are

prohibitively expensive, or (3) the alternative produced a worse environmental

result (Europa 2009b).

40



ENVIRONMENTALOBJECTIVES

The core article in the WFD, Article 4, defines the environmental objectives of the
framework. Member States are charged with protecting, enhancing, and restoring all
bodies of surface waterg OE OAAOE OA ¢ Motonly dpes Theoatil€lcall for
all water bodies to meet the WFD general objective of good status by 2015, but it

z A o oA w oz I

also mandates the prevention of any further deterioration ofO O A COD€ativg O

¢ m ¥ @ mEesyserm]health is a new objective for European water policy
(European Commissior2008b). When measuring the health of surface water
ecosystems, four common quality elementare used: phytoplankton, other aquatic
flora, benthic invertebrate fauna, and fish fauna.

CLASSIFICATIONSCHEME

The assessment of water status is based on a classification scheme of water quality

(Figure 1). The scheme includes five status categorie$ lnigh, good, moderate, poor,

AT A AAA | %001 PA ¢mmwAQq8 4EA OEECE OOAOOOGE OA
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conditions associated with no or very low human pressure (Europa 2009a)he

reference condition is typespecific, meaning it is different for different types of

waters since there are varied ecological regions in the EU (Europa 2009a). When

assessing water quality, the deviation from the reference condition denotes the

statuO T £ OEA xAOAO Al AU j %001 PA ¢nmmwAQq8 &l O A«
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There are a set of procedures for identifying and achieving an ecological status. In

addition, a system for ensuring that each Member States interprets the procedure in

a consistent manner is also available (Europa 2009b).

To develop the reference conditions for the various ecosystems, almost 1,500 sites
in rivers, lakes and coastal and transitioniewaters were identified and studied.
Species of fish, invertebrates and plant composition differ widely across Europe
therefore experts set up 14 different regional categorization groups called
Geographical Intercalibration Groups. Within these groups tygs of waters with
district ecological characteristics are identified (European Commission 2008b).

The goal of defining groups is not to create a common assessment system for all
Member States to follow. Instead, Member States are given the flexibility thoose

their own methods of assessment which are consistent with the provisions of the
WFD. While the methods of assessment may vary, results from different national
systems will have comparability (European Commission 2008b).

41



FIGURE3.4.1:ECOLOGICASTATUSQLASSESN EUWFD.
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Based on original by Peter Pollard, Scotland EPA

Source: Europa 2008.

CLASSIFICATION OFARTIFICIAL ORHEAVILY MODIFIEDWATERBODIES
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have been altered for services such as navigation, flood daw, power generation,

and water supply.With this reality in mind, the WFD provides a mechanism to

reconcile economic activity with environmental goals. Member States are allowed to

classify water bodies as artificial or heavily modified. With this clasication, these

OEOAO AT AEAO xEIl 110 TAAA O1 1 AARO OEA OAI A
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necessary. It is important to note that specific sections of a water bgatan be

designated as heavily modified since some water bodies may only be modified in

certain regions while other sections exist in a natural state. In order to qualify for

either designation status, two tests are imposed: first, whether the water bodg i

AAT A O1 1T AAO OEA 1T AEAAOGEOA 1 &£ OCIT A AATIT 1T CERA
the beneficial objectives of the artificial or modified water body could be met in

other ways. As of 2005, 15% of EU surface water bodies were designated as heavily

modified and 4% as artificial. Percentage varies greatly however among Member

States. While the Netherlands has identified over 90% of its water bodies as either

heavily modified or artificial, Latvia and Ireland have less than 2% (European

Commission 2008a).
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RIVER BASINMANAGEMENTAND MANAGEMENTPLAN

The WFD chose foto manage water systems according to river basing&uropa

2009b). River basins are the natural geographical and hydrological unit for water

management (Europa 2009). Previously, water wasmanaged according to

administrative or political boundary which usually does not match the scal&

which a water management problem must be addressed. Due to the river basin

scale, administration of the WFD will be independent of city, county, state, or

national borders. Under the WFD, EU Member States establish river basin districts

with a designated administrative unit, usually called water councilsWaterWiki

2009). International river basin districts are created when a river basin crosss

Member Statesi O %5 AT GIEAOMRGAEDED A G, Banhrrivepbasiddigtacq

(national and international) is charged with the preparation of a river basin
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The plan must include the followingA 1 AT A$ BOAAOEOA c¢cnnnToen¥ %#6Qq
1 Analysisof aOEOAO AAOET 60 AEAOAAOAOEOOEAO | ET AI

boundaries, ecoregions, and reference conditions of water body types)

Review of the impact of human activity on the status of waters in the basin

Economic analysis of water use within the river basin

Identification and mapping of protected areas

Map of monitoring networks

List of environmental objectives

Programs or measures adopted and ways objectives are to be achieved

Measures required to implemen other water protection legislation

Public information and consultation measures taken (including their results

and changes made)

1 List of competent authorities

= =4 =4 -8 -8 _9_9_9

The intent of including the economic analysis is to facilitate a rational discussion on
the cost-effectiveness of proposed measures which is likely to occur due to the
requirement for public participation (Europa 2009b).

PUBLICPARTICIPATION

Public participation in the formation of management plans is a crucial component to
the process for two reasons. First, since many water management decisions involve
several, often conflicting, interest groups, an open process subject to scrutiny from
all sides imparts legitimacy to a final decision. Second, keeping with the first reason,
an open and transpar@t process correlates to greater enforceability of the
objectives agreed upon. In order to facilitate public participation there are several
requirements established in the WFD. River basin management plans must be
iIssued inadraft with accessible backgraind documentation on the basis of decision
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making. In addition, a biannual conference is held to exchange implementation
experiences and information (Europa 2009).

DISCUSSION OE0STS ANBENEFITS

In order to support the judgment made on an exemption t'm an objective of the

WEFD, an analysis of the costs and benefits of measures to achieve objectives may be
necessary. Information used in this analysis should include an appropriate mix of
qualitative, quantitative, and monetized information. Data transpagncy is

important during the analysis; work for assessments and calculations made should

be shown (European Commission 2009).

The achievement of the environmental objectives in the WFD will result in
numerous benefits and socieeconomic gains for the presnt and future generations.
The identification and consideration of these benefits is essential for an accurate
weighing of the costs and benefits associated with achieving an objective. Some of
the benefits that may be incorporated are (European Commisgio2009):

1 Protection and enhancement of health and biodiversity of the aquatic

ecosystem

Protection of human health through waterrelated exposure

Lower cost for water uses

Improvement of efficiency and effectiveness of water policy based on the

OPI1 | pDIOET AEDIT A

Increased costeffectiveness of water management

Integrated river basin management which maxinmzesthe economicand

social benefits of water resources in an equitable manner

1 Improvement to the quality of life by increasing the amenity valuef surface
waters

1 Mitigation of impacts from climate change and security of water supplies

1 Mechanisms to address conflicts and regional disadvantages by balancing the
interests of water users

1 Promotion of sustainable uses thus creation of new jobs

E
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While some of these benefits can lend themselves to monetization, others are more
difficult to place a monetary value on. For values that cannot be easily monetized or
cannot be monetizedat all, these benefits can be assessed using qualitative
information, and a qualitative assessment can be done. In other cases, application of
the precautionary principle may be appropriate (European Commission 2009).
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3.5 River Protection System Comparison Matrix

Country United States Canada Norway Europe
Enabling Wild and Scenic Rivers Act Canadian Heritage River Protection Plan for European Union Water
Legisl ation System Charter Watercourses | -1V, Water Framework Directive
Resources Act, Master
Plan for Water Resources
Purpose ifPreserve se&9g e AiTo recogni AfiTo ensure s AEstablish a f
(Mission or sections thereof in their protect and manage, in a proper use and the protection of inland
Statement) free -flowing condition to sustainable manner, management of river surface waters,
protect water quality of Canadads i mpor systems and transitional waters, and
such rivers and to fulfill and their natur  al heritage, groundwatero groundwater
other vital national human (cultural/
conservation historical) heritage and
recreational
Drivers for Loss of free -flowing rivers Concern over negative Conflicts between Created due to citizen
Origination associated natural values impacts over dams, hydropower development dema nd for clean water

development, and
pollution

and environmental
interests

Main Features

1 Mandatory
Comprehensive River
Management Plan

§ Classification scheme

9 Protection of adjacent
environment

9 Identification of and
management for values
of river

1 Emphasis on

preservation of culture

and heritage

Review crite ria

10 year report

Stakeholder

involvement

i1 Monitoring and
management of water
and surrounding
environments

=) == =

 Master Plan to
categorize and
prioritize riv er
development and
protection

9 Impact analysis

9 Consideration of
natural, landscape,
cultural, and othe r
values

f Classification scheme
based on water quality
and environmental
parameters

I Management on river
basin scale

 River basin
management plan
every 6 years

9 Protects surface and
groundwater

River
Selection
Mechanism

Act of Congress
Initiative of the Sta  te
Study by USFS, NPS,
FWS, or BLM

=) == =)

1 Nomination by
citizens, groups, and
participating
governments

9 Board review based on

9 Protection Plan for
Water Courses

9 Approv ed by
parliament

9 No specific mechanism,
all rivers are monitored

45



Management
Scale

Management
Plan

Yes

Study Process

Public
Participation
Requirement

Yes

Stakeholder
Consultation
Requirement

Government
Agency
Coordination

Potential
Weakness(es)

environmental, cultural,

and recreational values
Y Recommended to the
responsible minist

Yes

Yes

No Data

Yes

Yes

Yes
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3.6 EMERGINGSYSTEMS

3.6.1CosTARICA

Costa Rica is an example of a country which could benefit greatly from a river
protection system. Discussion of implementing such a system has begand
although Costa Rica is a very small country in comparison to China, some of the
recommendations offered could be applied in China as well.

The number of dams is increasing on many tropical rivers, especially as demands for
electricity continue to grow (Pringle et al. 2000). As human populations and
economiesexpandand as access to electricity improves, growth in per capita
electricity consumption in tropical, developing countriessuch as Costa Rica, is
expected to double over the period of 20052025 (Goldemberg 2000). Dam builders
and hydropower proponents are especially enthusiastic about construction within
001 PEAAT AT 01 OOEAOG OET AA A 1 AOCA AiTO
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Hydropower is the major source of electricity for the 4 million residentdn Costa

Rica (Anderson et al. 2006). As construction of dams continues to increase, the free

flowing tropical rivers are quickly vanishing from the landscape. These rivers are
extremelyvalueAl A 1T 0 TT1T1 U O AEOQOEUAT GdurishOO O1 #1 OC
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potential; thus, the presure to increase hydroelectricoutput is growing (Anderson

et al. 2006).

Large-scale hydropower production in Costa Rica hasraumber of benefits often

I OAOOEAAT xAA AU OEIT OA xEI 1 bbI OA T AET O AAIi 08
residents have access to electricitygnd nearly 80% of this is generated by

hydropower (CEPAL 2005). Wire hydropower plants have been constructed in

rural areas, the quality of roads has been improved. Also, some of these plants

irrigate croplands with water from the reservoirs (Anderson et al. 2006). Finally,

#1 OOA 2EAAS8O0 AADAT AAT Ardasbpposésd tbAheringelectrid O CAT AOA
generation, is environmentally beneficial Fewer fossil fuels are burned for

electricity generation; hence less greenhouse gases are released into the

atmosphere.

An unexpected result of hydropower construction in CostaiBa is the protection of

forests. Several hydropower companies have actually been willing to voluntarily pay

for environmental services viaPayment for Ecosystem ServicedPES) programs

OEOI OCE OEA #1 OOA 2EAAT Ci OAOT | Ale@edd . AOET 1 A
to provide economic incentives to landowners for forest protection in upstream

catchments of the watersheds in which the forests exist (Anderson et al. 2006).

Companies are willing to make these payments because thescognize thatnatural
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forests provide environmental services such as the capture and retention of water
and the prevention of excessive soil erosion in areas with steep slopes (Anderson et
al. 2006).

While the protection of forests via PES programs is a positive step forward, the
impact of dams can still be negatively felt. Besides effects on fisheries and river
flows, stream dewatering is one of the more serious ecological consequences of
O Al 1-o-OBORO6 A fof vidich the Bdtu@Wlow and elevation dropof a
river are utilized to generate electricity) that are created by their operations. The
operation of most run-of-river hydropower plants results in significant flow
reductions between the diversion site and the powerhouse (Anderson et al. 2006).

Although in the early 1970s Costa Rica made a historic decision to set aside a
substantial amount of forests for conservation, the same steps have not yet been
fully undertaken for rivers. National forest protection has decreased the amount of
hydropower dams that are built,or at least force them to participate in the
maintenance of the National Forest Fund. More encouraging, however, is talk of the
development of a designation system for rivers similar to that of the U.S. Wild and
Scenic Rivers Act of 1968. Since water resmes in Costa Rica are publicly owned
opportunities exist for the government to incorporate protection of rivers into land
use planning (Anderson et al. 2006).

There are acouple ofrecommendations that have been developed by researchers
who are intereged in knowing what a river protection system might look like in
Costa RicgdAnderson et al. 2006).Some of these might be applicable to the Chinese
context, too.

1 Protection categories developed for rivers : Priorities would be set for
individual rivers based on their biological, social and economic values. Rivers
with high biological diversity and low economic value cald be designated as
those of national importance and not eligible for development projects.

Rivers that already have significant sectionthat lie within protected areas
could be further protected by imposingrestrictions on the sections outside
the protected areas. Rivers of both biological and socieconomic importance
could fall into a different category, with some uses permissible andluers
restricted.

U Application for China: A major river (such as theNu) could provide such
an example. A river that draws in tourists for riverrelated recreation or
visits to cultural sites might also be one in which a high degree of
biodiversity is present. It might be against national interest to dam such a
river because damming would harm the river and namely, the local
economies of riverside communities that dependipon its free-flowing
state to encourage tourism.
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I Protection of rivers that are alrea dy dammed : Some communities might o
AA ET OAOAOOAA ET AAAI AOET ¢ AKGOAET OEOAOC
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U Application for China:Hydropower projects could continueto function
while downstream segmentsare protected from further development.
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3.6.2AUSTRALIA THEMURRAY¥DARLINGBASIN

BACKGROUND

s A X PR ~ N N s~

Australia. With the three longest rivers, the Murray River, the &ling River, and
Murrumbidgee River, flowing into the Basin, the region is a prime location for
agriculture and food production (Discover Murray 2009b). These rivers flow along
very low gradients creating extensive floodplains (Lake and Bond 2007). Thgesin
has functioned as the bread basket of the country and a major food supplier to other
countries around the world. More than 40% of all farms in Australia lie within the
Basin where one third of

OEA Al O1 60OUHB The Murray -Darling Basin
is produced (Discover ‘
Murray 2009b). e i

The Basin is more than
just an agricultural and : "" Queensland
economic asset for )
Australia; it also has South
importance to the cultural e
heritage of Australia as it
contains a number of
natural heritage features.
Additionally, a large and
diverse number of plants
and animals are
supported by the Basin
including the Australian
Pelican, Golden Perch,
Azure Kingfisher, and
Darling Lily (Discover
Murray 2009b).

.....

Source: Circle of Blue

DRIVERS OBDEGRADATION

Australians realized the agricultural potential of the Basin centuries ago, and began

to transform the Basin to support agricultural activities. From the 1880s to 1980s,
infrastructure, including dams, reservoirs, dikes, weirs, and channels, was

AT T OOOOAOAA O1T AT 10011 OEA "AOET &awingEOAOO
rivers that had historically run into floodplains, wetlands, billabongs, and lakes were

forever altered by development (Schneider 2009). Today, the Murray River and its
tributaries are highly regulated and controlled by dams, weirs and water diversion

works which run across the Basin plains (Discover Murray 2009a). Australia has
50
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around 450 large dams, and the MurrayDarling Basin alone has over 200 major

storage dams (Ball et al. 2001). This extensive development has resulted in the

extraction of 79% of the mean annualfl x 1T £ OEA " AOET 80 OEOAO OUO
1995). For the Basin, the fredlowing rivers that once existed served as #feline to

aguatic systems throughout their regular flooding and in response to seasonal flow

variability (Schneider 2009). In addition to the transformation of rivers throughout

the Basin, the land area has also been transformed. Native vegetation and riparian

habitats have been cleared across the Basin plains and river banks to enable crop

and livestock production (Discover Murray 2009a; Lakend Bond 2007).

51 £l 0001 AGAT U OEA OOAT O& Oi AGETT 1T &£ OEA " AOE
resulted in serious environmental degradation. The clearing of vegetation and forest

coupled with heavy irrigation has lead to water logging and salinization ohie soil.

The regulation of rivers has reduced natural floodwaters needed to sustain forests.

Levees and channels built to protect against floodsave isolatedwetlands and

floodplains from their rivers. The fish and waterfowl that depend on these systems

are in danger due to habitat loss. Nutrient and sewage runoff into waterbodies from

farms and towns has lead to algal blooms and sedimenbmtamination, which has

also led to bioaccumulation of toxics in fish (Discover Murray 2009a).

This environmental degradation has lal to the ecological collapse of many systems.

I AOT 00 OEA " AOET h ! OOOOAI EA8O EAITTEA 2AA ' Oi
and small mammals are gone due to drought, salinity, and loss of spring flood
associated with river regulation (MDBC 2003; Schneider 2009). It has been reported
that 90% of basin wetlands are gone or seriously damaged (Schneider 2009).
Moreover, the Commonwealth Scientific and Industrial Research Organization
(CSIRO) has not made positivecological and climatigpredictions for the future, and

has forecasted that the worst environment devastation is yet to come (CSIRO 2008).

Since 1997, much of Australia has been experiencing drought conditions (Australian
Government 2010). Global climate change is expected talg exacerbate water
scarcity issues in Australia, as warmer and drier weather is projected to be the norm
(CSIRO 2008). Natural systems have already been stressed due to over withdrawal
of surface and groundwater; with the added pressuref climate change damage to
systems will only increase. River hydrology and ecology are under especially serious
threat. Four out of ten days the Murray River does not have enough flow to reach its
mouth. Marshes in the upper reaches of the Darling River are drying upiralnating
breeding ground for birds and fish (Schneider 2009). The reduction in the frequency
and extent of flooding on floodplains has resulted in a considerable loss of aquatic
and terrestrial biodiversity (Davies et al. 2003; Ballinger et al. 2005).

Australians have begun to experience firsthand the consequences of destroying the
dynamics of natural systems, including its rivers. The lorterm impacts of centuries
of water development have lead to severe and larggcale ecological disruptions,
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such as alinity problems, across the continent (Lake and Bond 2007). Water

scarcity problems are imposing limits on economic growth on some cities and

regions (Lake and Bond 2007). Although immense damage has already occurred, the

government has taken stepstoadd A OO OEA AT 01 O0OUB6 O xAOAO OOAC
environmental crisis. The need for planning for the sustainable use in water

resource development and protection to control the ecological impacts of water use

has been recognized by the government and the plic (Lake and Bond 2007). With

the passage of the Water Act 2007, a new governance arrangement to address water
management in the MurrayDarling Basin was finally put in motion.

WATERACT2007

Prior to the development and implementation of the Water Ac2007, management

of the Basin wasconductedon a stateby-state basisNow, water planning will

consider the Basin as a whole using a management strategy centered on the
integration and sustainability of water resources in the Basin (Australian

Governmert 2009). The Commonwealth Water Act 2007 commenced in March of
2008. Thepurpose of theAct is to make provisions for the management of water
resources in the MurrayDarling Basin(Water Act 2007 Act No. 137 of 2007). First,
the Act establishesan independent authority, the Murray-Darling Basin Autlority,

with functionsAT A BT xAOOh ET Al OAET ¢ AT &£ OAAI AT O bI x.
water resources.Second, the Act requires the preparation of a Basin Plan, a strategic
plan for management of water resource the Murray-Darling Basin. Third, the Act
establishes a Commonwealth Environmental Water Holder to manage
environmental water and protect and restore environmental assets of the Basin
(Australian Government 2010).

MURRAYDARLINGBASINAUTHORITY

The Murray-Darling Basin Authority (MDBA) is a single body responsible for
overseeing water resource planning in the Basin. Theey functions of the Authority
are: preparing the Basin Plan stting sustainable limits on water withdrawal from
surface and groundwaer, advising accreditation of state water resource plans
measuring and monitoring water resources, researching and gatheringformation,
and expanding ommunity engagement and outreact{Australian Government
2009).

When developing the Basin Plan, the MBA must consider a number of factors using

a socioeconomic analysis that includes the social, cultural, indigenous, and public
benefits issues associated with Basin communities. Since these communities depend
upon water resources, the possible reduction isustainable limits on water

withdrawal or requirements for environmental flows will affect people of the Basin.
However, sustainable limits will be set high enough to allow for the conveyance of
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water for meeting critical human needs (MBDA 2008). Irrigatn practices will most
likely be most affected by withdrawal limits.

THEBASINPLAN

The Basin Plan serves as a single, legally enforceable document that manages water
resources in the Basin as a whole. As previously mentioned, the Basin Plan is
prepared by the Murray-Darling Basin Authority. During its preparation, states and
communities will be consulted. States are also tasked with preparing individual

water resource plans that serve as a complement to the Basin Plan. Upon
completion of the Plan, it igoresented to the Commonwealth Minister for approval

and recording by the Australian Parliament. Content of the Basin Plan is mandated

in the Water Act 2007. Some of this content includes (MDBA 2008):

Limits on the amount of water that can be sustainabily taken from the Basin
Identification of risks to the Basin

Compliance requirements for state water resource plans

Environmental watering plan

Water quality and salinity management plan

Water right trading rules

= =4 =4 -4 -8 -9

An important element of the Basin Plan igs mandatory requirement for the
development of a monitoring and evaluation program that will track the
effectiveness of the plan in meeting its purpose, objectives, and outcomes. A
framework to assess the current condition of water resources and then eltaate
compliance and progress of various plan elements is part of the requirements.
Reporting will be made to the Commonwealth and states. In addition, an
independent audit of the Basin Plan will be done every 5 years with results being
reported to the Conmonwealth Minister (MDBA 2008).

4EA 01 AT6O0 T AEAAOEOAO ET O 1 OA 11 OA OEAI
river system is also a central theme. Through protection and restoration of key
environmental assets, such as rivers, streams, wetlands, fotesand floodplains, and

key ecosystem functions of the river and land, the goals is to return the Murray

Darling to a healthy state. The Plan recognizes that a healthy Basin environment is
essential to the life of the rivers, surrounding habitat, human divities, and cultural
values of the Basin (MDBA 2008). The loAgrm outcomes of the actions set forth
include water security, natural flow regimes of rivers, habitat and species

restoration, improved water quality, sustainable industries, and vibrant river
communities (MDBA 2008).
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CONCLUSION

Although, the Water Act 2007 and corresponding institutional structures is not

designed as a river protection system, there is recognition that rivers and water

resources as more than consumptive assets. Consetiza and restoration of

environmental values and waterways is clearly a major priority of the Australian

‘T OAOT T AT O AT A ci Al ET OEA 7A0A0 ' AO ¢nmnyxs8 |/
prioritization of environmental protection occurred recently with the proposal of a

dam for water supply generation on the Mary River. In November of 2009, the

Federal Environmental Minister Peter Garrett, blocked the proposed $1.8 billion

4 0A0A0O0TT $AT ET 10AAT 01 ATA ABA O EOO OO1 AA
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threatened several endangered species, including a prehistoric lungfish species,

flood farmland, and dewatered miles of the Mary River (Pottinger 2009). In this

situation, the ecological véues of the river were recognized, and protection of those

values was made a priority by the government. The government is now looking into

alternative approaches their water supply needs, including desalination (Pottinger

2009).
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3.6.3BrRAZIL

Although Brazil has not yet created a comprehensive river protection plan, the
evolution of water resource management throughout the country has created
inroads to and opportunities for the implementation of such a system. In our
analysis of river protection worldwide, we aimed to look at established systems, and
also at burgeoning river protection schemes or locations in which there is
movement toward such a system. Brazil serves as an example of the latter.

Brazil has a population oinearly 200 million people, and is characterized by

extensive land and abundant water resources (CIA 2009y here is an abundance of

natural resources prized across the world, however, development goals have not

always been aligned with environmental protectio in Brazil. As is alsolte case in

China,somd £ " OAUEI 60 | AEI O daf @doasdishaveA Ei DPAEOAAN
implications for the continued existence of those that havbeen leftin afree-

flowing state. While Brazilian law states that thevater from rivers is a public good

goals for development make it difficult to protect these precious resource@endes

2009).
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management schemes and began to look at riveii®om a watershed management
perspective. Pior to this, only rivers were managed.The concept of sustainable
development began to be discussed in Brazil, and policies were implemented that
aligned with these goals. The National Policy of Water Resources (Lei 9.433/97), a
law based on the French moel of water resource management, was adopted and
was characterized by three major principles. Human water consumption was
prioritized, management was decentralized, and the definition of a hydrographic
watershed as a geographic unit of planning was introdted. This movement in
policy led to the formation of theCommittee of Hydrographic Watershed¢Mendes
2009). Among the diverse array of stakeholders are fishermen, owners of
hydroelectric companies, those who live within the watersheds and river residing
community members. This committee is responsible fothe orientation of decision-
making on the preservation of rivers, and on the healthiness of entire watersheds.

Each major watershed in Brazil is governed by a committee. The municipality which
occupies he watershed has the most influence in decisiemaking within the
committee. In the southeast, the numerougesidents and active economy are very
dependent upon the river, but he potential for pollution is high in this region.
Therefore, there is strongemphasis on protection within these municipalities, and
protection enforcement isparamount. In the Amazon regionhowever, protection
enforcement is somewhat weak. Federal laws about rivers are based within the
watershed laws, thus decision making takeslace on that level, and enforcement
measures are prioritized less (Mendes 2009)A river protection system that granted
responsibility to water committees might be easy to implement since the
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management structure is already in place. Monitoring protectiorfforts by the
central government officials might encourage watershed committees within the
Amazon to more closely follow protection regulations.

River protection in Brazil ismost successful imareas of conservation. In accordance
with laws pertaining to conservation,vegefative cover cannot be removed, and
there is a minimum distance from these areas in which agriculture production can
be conducted. There are even stated repercussions for n@specting these laws in
protected areas. Deforestation of rargins of a river is strictly prohibited. Althoughit
IS rare that political action is taken in response to violations since most are minor,
(Mendes 2009), a river protection system with similar regulations to those designed
for protected areas might be tken into consideration by the Brazilian government.

There are also river basin committees throughot the country, which function as

courts of decision within the sphere ofaction of each river basin. Committees

consist of usersmunicipal authorities, the organized civil society and other
governmental officials(the States and the Unioh Each committeeacts as the

OPAOI EAT AT O T £ OEA xAOAOOG6 1T £ OEA008AOEIT
and can be as meticulous as they choose when making deoiss that will protect

rivers from development. As a result, there ara number ofrivers that are
undevelopedand truly free-flowing in Brazil.

Whena development project is proposed on a river in Brazil, an environmental
impact study is conducted by exprts on behalf of the business that proposee
project prior to its inception. These experts are key actors in the approval process of
dam planning, and policy is often based on what may be biased research and
conclusions. Social costshould alsobe induded in evaluation of projects that will
impact rivers and riverside communities (McCormick2007). IBAMA, the Brazilian
Institute of the Environmental and the Renewable Natural Resources, is responsible
for reading the study and assuring its adequacgo that the correct techniques of
intervention in nature are encouraged, if carried out at allThe Brazilian

government must also confirm the study, especially if it will finance the project
(Ministry of the Environment, Brazil 2008). This interaction betweenenvironmental
experts and the government is indicative of the coordination that would be
imperative to the success of a river protection system.

Brazil has a very vocal antdam movement that began with the First International
Meeting of People Affectedhy Dams in Curitiba in 1997. Representatives frord0
countries and organizations of damaffected people and of opponents of destructive
dams came together to share ideas and draft the Declaration of Curitiba. They
wrote:
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homes, submerge fertile farmlands, forests and sacred places, destroy
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fisheries and supplies of clean water, and cause the social and cultural
AEOET OACOAOGET 1T AT A AATTTITEA EIi bl OAOEOEI Al
strugglesare one because everywhere the people who suffer most from dams
are excluded from decisioamaking8 Our common struggles convince us that
it is both necessary and possible to bring an end to the era of destructive
dams. It is also both necessary and posséto implement alternative ways of
providing energy and managing our freshwaters which are equitable,
OOOOAET AAT A AT A AEEAAOEOAG j )1 OAOT AGET 1T Al
Today, concerns are raised when public hearings take plagend even when they
AT 1. BuBlic heaings usually last for only four or five hours, and the public may or
may not have been offered much information about the proposed project.
Communities that will be impacted may not ever be informed of the changes that
will occur after a dam is built. Ewironmental impacts tend to be accounted for only
after a site has already been selected, and those affected sometimes miss the
opportunity to protest (McCormick 2007). Riverside communities may be very
supportive of a river protection system, and their paticipation in environmental
dialogues would contribute to the success of such a system.

As is the case in China, conflicting goals caamplicate the decison-making process.
As Brazil aimsO1 ODP O1 @s0doés@dt wantEoQgnore the potential rgative
impacts of projects. While steps are taketo encourage environmental

sustainability, decision-makers naturally confront difficult trade-offs (Mendes

2009). Currently, more than 600 dams are functional in Braziand have displaced
thousands of peopé and disrupted fragile habitats. Thorough evaluations of projects
that will have lasting impacts on natural resources such as rivers nstithen be
conducted if Brazilians wish to safguard the beauty and utility of rivers for future
generations.
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4. ENVIRONMENTALINSTITUTIONSAND LAWSOF
THEO %/ 0 , RRBUBLICOFCHINA

4.1 INSTITUTIONS AND THER RELATION TORIVER PROTECTION

This sectionilluminates some ofthe rolesof and interactions betweenthe major
institutional structures in China. The functions andresponsibilities of key agencies
are explained, andwve identify how eachcanhavea role in the development and
management of a river protection system.

4.1.1 BASICINSTITUTIONALSTRUCTURE
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hierarchical governance system. The organizational structure of authority

establishes a hierarchy of government power from the Central Government to

smaller geographic offices in provincial, autonomous regions, to prefectural level

municipalities, and then to local levels of government (Figure 1; Ma and Ortolano

2000). Each office in the hierarchy operates within a different administrative rank

that reflects power and status(Ma and Ortolano 2000). A functional system of

specialized commissions ad ministries also falls under the authority of the National

OAT PI ABO #1 1 COAOGO AT A OEA 30AO0A #1 O1 AEIl | EEC
commissions, such as the National Development and Reform Commission, are the

highest ranking organizations, followel by the ministries, which share rankings

with provincial level governments. A hierarchical ranking order exists within the

ministries as well (Ma and Ortolano 2000).

Ministries delegate authority and issue orders within their own lines of command.

Lower ranking bureaus that operate on a local level act upon the orders of the

superior office; however, local offices are not beholden to their superior office alone

(table 3). Local offices are also responsible to their local governments, who regulate

their annual budget (Ma and Ortolano 2000).

7EAT OAODPI 1 OEAEI EOEAO 1 OAOI Ab AAOxAAT ACAT AE
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provides an official ruling. Therefore, ministries and commissions have to develop a

consensus for allocation of authority that is drafted into law before it can be passed

by the State Council, who can then issue binding orders to the Ministries (Ma and

Ortolano 2000; Lieberthal 1997.)

An understanding of this hierarchical authoritarian system and the roles of relevant
agencies gives legitimacy to our recommendations for the development of a river
protection. ldentifying appropriate institutional stakeholders is critical to building
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Congress and the State Council are explained below. Descriptions of three relevant

ministries that we have identified as likely candidates to play lead roles in the river

protection system follow. We conclude with discussions of additional ministries,

bureaus, and authorities that can also play supportive roles in the decision making

process.

Central Government

Provinces and fCentrally Administered
Autonomous Redgions Municipalities
Prafectural-level
Municipalities
e 1
L . County-Level - .
Distnicts Counties Citles Districts Counties
Townships Townships. Townships

Villages Villages Villages

FIGURE4.1.1.1: CHINESE GOVERNANCERRARCHY FROM THEENTRAL GOVERNMENT TRBIE
LOCAL LEVEL GOVERENT OFFICEEVIA ANDORTOLANC2000).
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Technology
. mﬁm‘gﬂwwm Provincial and General Administration of e e Mancpolyy
Local Ministry Customs el
e Suin B0 Ao Offices State Administration of i g;g"m’“m"f Ry
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*  Ministry of Public Security State Administration for +  State Bureau of Civil Servants
h
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e e i & Biparsslon General Adminisiration of ek Sveveg
o Ministry of Civil Affairs Quality Supervision, « G Avillon Administraton of China
b MFInm o it * State Post Burea
B i iy Shala Vnmistason of +  State Administration of Cultural
e L 'mm""ms Radio, Film and Television
and Social General Administration of Herltage
*  Ministry of Land and Press and Publication : g:t': A‘F?od and Dn:‘g oﬁm
M General Administration of cmnm'M"" w"“"m?
med - State Administration of Work e  State Administration of Coal Mine
. &‘Bty
UrbanltyRural Dov:glap'm Nationat Bureau of Statistics «  National Administration for the
i State Forest Protection of State Secrets
: :::g g mﬁ: Administration « State Cryptography Administration
*  Ministry of Water Resources State Intellectual Property *  China National Space Administration
*  Ministry of Agriculture Office : g;l: Ll;mmnc Energy my
R ok Nesonsl Towrsim Netional Nudear Safet
*  Mmisiry of Culture Administration |t y
o Ministry.of Health State Administration for i)
»  National Population and Religious Affairs - ronmental Protection
Family Planning Commission Counselors' Office of the Bureaus
*  Ministry of Culture State Council «  Water Resources Bureau
« People’s Bank of China Rationat Bursau el «  River Basin Commissions
«  National Audit Office Continton Breteriion

FIGURE.1.1.2: CHINESE INSTITUTIONASTRUCTURE
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State Council and the ministries, bureaus, offices, and local governneibeneath them.
Agencies that could play a role in river protection are marked in bold font.
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FIGURE.1.13: BASIC LINE OF AUTHORY FROM THE CENTRAOVERNMENT TO LOWERNKING
MINISTERIAL BUREAUS

Decisions made in the State Council are passed tnsupporting ministries, who then
delegate authority and responsibility to the lower level bureaus. Individual bureaus also
receive orders from their local political offices.

4.11.1 NATIONAL PEOPLES CONGRESS

The National Peopl& Congress is the highestanking administrative body in
#EET A6 O 1 (Mgand Orialah® Zndo) The Congress has the power tavrite
and revise legislation, augment th&onstitution, examine and approve plas for
national economic and social development, approve the state buely decide on the
establishment of special administrative regions as well asn which systemswill be
instituted within the regions, provide oversight to state agencies, and elect key
officials such as thePresident, the Premier, and heads of state agenci(Gov.cn 2008
a). The#t T 1 C O AeBad/Ge&3sidbs are heldinnually andunder special
circumstances; however, othelCongressionalcommittees meet more frequently
(Gov.cn 2008 a) The standing committee, which consists of the chairman
secretary-general, and additional members whodo not hold other officesin the
state administrative organs, meetsdi-monthly (Gov.cn 2008a) Additional special
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committees of theCongressmay meet more frequently(Gov.cn 2008a) These
committeesstudy, review, and draft motions and bills. Specialcommitteesare
composed of the chairman, vice chairan, and other nominated membergGov.cn
2008a). Similarcongressional structuresalso exist on smaller government scales
down to the township; they provide similar functions to the national congress, but
on a local scaléGov.cn 2008a)

#1 1 COAOOB O thAdgpdnsibiliteadd tii@ ffunctionand leadership of key
agencies indicates that its authority can have a significant impact on the success of a
river protection program. With Congress support, a river protection program can

be provided with legislative support, a national budget, and the authority to move
quickly on setting up the river protection system. While Congress cannot provide an
administrative role, it can provide a river protection system with the tools and
resources that are necessary for effectiveness.

4.1.1.2 STATE COUNCIL OF THEPEOPLES REPUBLIC OFCHINA

TEA 30AOA #1 O1T AE1 1T &£ OEA 0AI PI AGO 2ADPOATI EA 1
the Chinese NationalGovernment(Ma and Ortalano 2000).The Council is comprised

of the Premier, vicepremiers, State councilors, heads of ministries and

commissions, theAuditor -General, and theSecretary General (Gov.cn 2008b) The

Premier is nominated by the Presidentand AOEAx AA AU OEA . AOET T Al
CongresgGov.cn 2008b) The State Council is responsible for carrying out the

policies set bythe Communist Party as well as the laws and regulations put forward

bythe. AOET T Al O0AT PI1 A6 0O # ITheCandil@®o hps' T O8AT ¢nnyA(q
responsibilities within the realms of international politics, diplomacy, national

defense, finance, economy, culture, and education. All of the states ministries,

commissions, state institutions, and state administrations work under the Sta

Council(Gov.cn 2008b)

For a river protection system to be successful, it will require the support of the State
Council, who has authority over all ministries, and has the ability to approve
legislation that the ministries have to promulgate (Gov.cn@08). A river protection
system that is written into law and approved by the State Council provides more
authority than a system that exists only as a program assigned by a ministry.
Programs within a ministry cannot limit the behavior of other ministries and can be
overridden by orders from the State Council (Ma and Ortalano 2000). Protection
systems that have authority provided by the State Council will be recognized in
future development plans. Additionally, a protection system that is legally appred
by the State Council can facilitate communication between ministries.
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4.1.2 POTENTIAL MANAGEMENTAGENCIES-ORA RIVERPROTECTION
SYSTEM

4.1.21 MINISTRY OFENVIRONMENTALPROTECTION

The Ministry of Environmental Protection (MEP) is the central agency under the

State Council that is designated to protect the environment in China (Ma and

I OOAT AT 1 ¢ mnm(s8 opreddatfatt@ontroEeOubdhrindntal Bofutidd O

protect nature and ecologysupervise nuclear safety, safeguard public ladth and

environmental safety,and promote the harmony between man andature (MEP

20096 8 4EA - %0 EAO 1T ACAi h T OAOOGECEOh AT A DPOAI
which could support an effective river protection system.

The MEP has the legal authority to establish environental protection plans and

designate zones for environmental protection. It also has the legal authority to draft

and revise environmental legislation(MEP 2009). Ariver protection system lead

authority requires an ability to designate land as protectedrbm development and

EAOA AGPAOEAT AA AOAZOCET ¢ AT GEOITI1 AT OAT DOT 04
ability to draft and revise environmental law indicates that the agency could even

improve the effectiveness of the river protection as new issues arise.

The MEP has oversight of protected areas and already conducts environmental
monitoring in regions of interest andother protected areas. This experience could
be applied to plans for river protection. The MEP could assure that protection rules
are followed and that the values for which rivers are protected are maintained. The
MEP is the agency responsible for reviewing environmental impact assessment
reports for proposed developmentprojects (MEP 2009). As a leadgency for a river
protection system, the MEP can offer its insight about where these projects are
proposed and ensure that development projects do not unduly harm the
environment and also do not interfere with the goals and plans of protected rivers.

Finally, the MEP is responsible for public oueach, education, and dissemination of
environmental information (MEP 2009). Analysis of otheriver protection
frameworks reveals that public outreach and involvement are key elements of river
protection system efficacy. Through increased public educatn and the creation of
opportunities for public participation, the MEP can increase the visibility of the
values of river protection, increase public support for the protection of rivers, and
improve adherence to the restrictions applied to these protecte® E OAOO8 4 EA - %03
authority to draft law, designate zones of environmental protection, provide
environmental monitoring, provide public outreach and education, and regulate
project development uniquely positions it to provide a leadership role in a river
protection system.
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4.1.2.2 LOCALENVIRONMENTALPROTECTIONBUREAUS

Environmental Protection Bureaus (EPB) are the acting offices of the Ministry of
Environmental Protection at the local level. They are responsible fanforcing
national environmental laws andpolicies, setting local pollution standards, and
assessing environmental accidents and disputes (Jahiel 1998). Since the EPBs are
the local offices of the MEP, theycould either manage rivers that are protected by

the MEP under a river protection plan orserve as active monitors of the protected
rivers.

4.1.2.3 MINISTRY ORNATERRESOURCES

The Ministry of Water Resources (MWR) is the Chinegevernmental department
responsible for water administration (MWR 2009. The MVRwas founded in 1949
as the primary wateradministration in China. In 1982, the MWR and the Ministry of
Electric Power were consolidated into the Ministry of Water Resources and Electric
Power, and in 1988, the State Councilenamedthe Ministry the Ministry of Water
Resources The MWR would maitain responsibility for water resources and electric
power (MWR 2009).Although the agency supports project that further energy
development, it also has the capacity to aid a river protection system.

The MWR manages national water resources to meet a nuetof national interests
from the protection of water quality for drinking water, to development of resources
for energy production and flood control, to the conservation and protection of water
resources (MWR 2009). The MWR is a wellinded ministry that could provide the
resources needed to maintain the functions of a river protection system that other
ministries such as the MEP may not be able to provide. Second, although it often
supports development projects, the MWR has other mandates to manage and
preserve water resources in a rational manner, that lend to the ministries ability to
be a lead river protection administration(MWR 2009).

The MWR is the lead planning and supervising authority for river basin
management planning. Plans are designed émsure that water resources are
developed and utilized- domestic, industrial, and environmental uses of water are
all taken into account. The MWR has designed plans for national resource
conservation. Plans that address urban conservation and water savin@s well as
national soil loss control programs have been put into actioMWR 2009). Other
programs are focused on development. The MWR controls the development of
major rivers, lakes, and other water bodies since it organizes and implements
construction and management projects and is responsible for resettlement plans
that must be drawn as a result of these projects.
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4.1.24 RIVERBASINAUTHORITIES ANDWATER RESOURCIBUREAUS

River Basin Authorities (RBA) and Water Resource Bureaus (WRB) oversee the
function of the MWR on regional scalefvia and Ortalano 2000) WRBsare the local
level offices of the MWRand work alongsidelocal governments. Since rivers and
watershed basinsoften cross political boundaries, difficulties can arise when

regional bureausand governments have contrasting interests. River Basin
Authorities have been established to manage rivers and watersheds that cross these
geopolitical boundaries(Ma and Ortalano 2000).

Water Resource Bureaus manage local issues (Mertha 2008). Bureafices do not
have strict rules for how their departments are set up (Mertha 2008). Their region

of authority is usually established following physical and topographical lines, rather
than political jurisdictions (Merhta 2008). They have some autonomy inheir
operational structure since they receive their budget and personnel allocations from
the government at the corresponding level (Mertha 2008), and so they are able to be
very focused on issues of local concern. This system allows for the bureau the
flexibility to either provide high levels of protection or on the other end local

pressure for rapid economic development could result in additional hydropower
construction.

There are 7national-level River Basin Authorities or CommissiongMEP 2009}
Chagian Water Resources Commission

Yellow River Conservancy Commission

Huai Rver Water Resources Commission

Hai RiverWater Resources Commission

Pearl Rver Water Resources Commission

Songliao Rver Water Resources Commission

Taihu Basin Authority.

E R I R B B |
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that cross provincial boundaries (Mertha 2008). Thesecommissions and

authorities operate at the provincial level of government, except for the Changjian

Water Resource Commissin, which under special circumstances receives direct

authority from the State Council, allowing it to bypass approval from the Ministry of

Water Resources and the Provincial Government (Mertha 2008).

Since local economic, social, and environmental bengfimay drive the need for

river protection, RWBs and RBAs can have management roles in a river protection
system. These local bodies can balance the needs and values of the local
communities through the provision of local expertise and insight. Large
development projects are decided at the national level and supersede local approval
(Mertha 2008). Given this reality, river protection that operates on a national level
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will be likely to ensure that local protection concerns are not trumped by national
development demands.

4.1.2.5 NATIONAL DEVELOPMENT ANOREFORMCOMMISSION(NDRC)

The National Development and Reform Commission, formerly the State Planning
Commission, is responsible for the development, implementation and monitoring of
#EET A3 O AAT 11 ordinAtesexisfinig €bcidl &nd devielopment plans
between government agencies and ministries (NDRC 2009). Additionally, the NDRC
is responsible for the examination and approval of major construction projects, and
promotes the Western Region Development Pragm, which aims to increase
economic development of the poorer western communities (NDRC 2009). While the

.$2# AT AO 110 EAOA AEOAAO AAI ETEOOOAOEOA AOC
role in regulation, planning and development and its lead role in anaging the
TACGET 160 AATTTiIU ETAEAAOA OEAO EO AT O1 A AA A

river protection system.

Many NDRC programs promote development, but the NDRC provides planning

support that encourages protection as well. The State Counca$required that the

NDRC promote sustainable development and the conservation of natural resources

(NDRC 2009). The NDRC has promoted environmentally friendly industries and has
AOAAOAA bpi1I AT O Oi OAAOAA Ai EOOEI 1 O@plahsAAEOET T A
to restructure economic systems can be used to help design new economic plans

that utilize river protection to boost regional economies through expansion of the

tourism and recreational industries.

The NDRC encourages development, but is also naated to find ways to preserve
natural resources. The NDRC could provide national planning support and ensure
that national economic and development plans do not conflict with the goals of river
protection.

4.1.3 ADDITIONAL MINISTRIES BUREAUSAND OFFICES

The MEP, MWR, and NDRC may be best positioned to provide the lead support for a
river protection system; however, decision makers responsible for drafting river
protection plans should also consider the potential role of the following agencies as
consulting bodies given their unique knowledge and expertise that may benefit the
strength and efficacy of river protection.

4.1.3.1 MINISTRY OFQULTURE OF THEPEOPLES REPUBLIC OFCHINA

Ariver protection system for Chinadoes not only seek to protect rivers for their
environmental values, but for their economic,social and cultural values as well. The
Ministry of CQulture (MOC)is involved in the protection of all forms of Chinese art,
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literature, and immovable relics (China Embassy 2004MOC 200§. Immovable

relics include ancient cultural remains, ancient tombs, significant architecture,
temples, carvings, murals, and other important remnants of Chinese history. There
are nearly 400,000 immovable cultural relics registered with different levels of
government (MOC 206).

The Ministry of Culture is the chiefauthority responsible for overseeing the State
Administration of Cultural Heritage (SACH) (MOC 2006). ThAdministration can
play a significant role inpromoting the protection of rivers for their social and
cultural values. ThisSACHexamines and reports on historical and cultural cities and
legacy projects, examines the appropriateness of excavation, protection, and
maintenance of key state relics, and oversees the allocation of funds utilized to
protect suchrelics (China Embassy 2004MOC 2006).

The MOC claims that local economic and social development has benefities in
part to the protection of these sites.World Heritage Sites such asiie Forbidden City
andthe%i DA OT O 1 Ecota Hvarriods And Bokses sites for example have
become world famoustourist destinations that also provide jobs and income for
local communities(UNESCO 2010)This suggests that rivers protected for their
cultural values mayprovide similar financial gains for local cenmunities as
protected rivers provide surrounding communities greater visibility to tourists.
CQurrent laws do not provide canplete protection from developmentto many
registered cultural heritage sites. Managers ofrfrastructure development projects
are required to conduct surveys to determine if there are sites of cultural
significancethat would be harmed bydevelopment. The Chinese Cultural Heritage
Law states that development projects should avoid developing these sitdsit if this
is not possible,it is the responsibility of the MOC to conduct excavations ardkcide
if the site can be preserved witldevelopment(MOC 2006).

In 2005, the State Council issued a document calling for tlleAT D1 A8 O ‘'ail OAOT I AT
all levels to recognize the value of proteang cultural heritage and to increase

AgEElI OO0 O1 DOT OAAO OEA 1 AOQmEMGCXalddddr OOOAT EAC
efforts to expand and strengthen the laws designed to protect cultural relics.

Integration of cultural protection into a river prot ection program could be one such

route, and thiscould be achieved by eithegranting the MOC some authority in a

river protection system or by including the MOC and SACH as a major contributors

to the decision making process.

4.1.3.2 UNITED NATIONSEDUCATION SCIENCEAND CULTURALORGANIZATION
(UNESCO)

The United Nations Educational, Scientific and Cultural Organization (UNESCO)
identifies and encourages the protection and preservation of cultural and natural
heritage across the globe (UNESCO 2010). UNESCOlibte] 38 world heritage
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sites within China and 52 additional sites are being considered for listing (UNESCO
2010). The World Heritage Ste labeling has increased the visibility of many of these
sites to the world. Sites such as the Great Wall, tombs of penors, Giant Panda
sanctuaries, and karst landscapes have become world famous tourist destinations.
While the UNESCO office does not have any political authority in China, it does have
the ability to designate or rescind World Heritage Site status of lotans (UNESCO
2010). By listing protected rivers and segments agVorld Heritage Stes, these rivers
and segments may experience similar increases in tourism increasing the economic
potential of the protected areas.

4.1.3.3 STATEFORESTRYADMINISTRATION

The StateForestry Administration is responsible for managing forestry work
conducted in China. Their major responsibilities include forest resource
development, establishment of afforestation programs, management of forests for
the conservation of national plantand animal species, and provision of support and
guidance for scientific research of forests (Gov.cn 2009).

Forest management plays a large role in watershed dynamics and stream flow

characteristics. Changes in land cover affect erosion, water runcdfid subsurface

flow characteristics; dramatic changes in these watershed elements can jeopardize

the quality of a river. Coordination between the State Forestry Administration and

OEA 2EOAO 001 OAAOEITT 001 COAIi 860 1 AveA ACAT AEAC
values.

4.1.34 MINISTRY OFLAND ANDRESOURCES

The Ministry of Land and Resources (MLR) is responsible for planning,

AAT ET EOOOAOET T h DOl OAAOCETT OiF AT OOOA OEAO OE
and marine natural resources (MLR 2010). The MLRedelops and oversees land

use planning for urban and mineral development prior to State Council approval

(MLR 2010).

Land use planning and mineral extraction can have significant downstream impacts
on water quality in rivers. To ensure that future resouce development does not
impair protected rivers, collaboration between River Protection Authorities and the
Ministry of Land Resources is highly recommended.

4.1.35 CHINAG NATIONAL TOURISMADMINISTRATION

#EET A8O . AOET T Al 47 OOEOI gendyurigdr thedStle@AOET 1 § #. 4
Council that is responsible for developing the national tourism industry (CNTA

2010). The CNTA plans and coordinates development of the industry through

market development strategies, oversight of the development of tourism resources
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consistency of the quality of customer and tourist services, and management of
subordinate organizations (CNTA 2010). The CNTA could aid river protection
authorities by increasing the economic viability of protected rivers through the
promotion of touri sm in selected areas.
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4.2 ENVIRONMENTALLAWS AND THEIRRELATION TORIVER
PROTECTION

This section highlights a number of Chinese environmental laws which are relevant
to the protection of rivers. Each of the laws is summarized, and the institutions
responsible for its implementation areidentified. Most importantly, an explanation

of how each of the laws is applicable to the development and management of a river
protection system is provided.

4.2.1 ENVIRONMENTALPROTECTIONLAW OF THEPEOPLES REPUBLIC OF
CHINA

#EET ABO %l OEOTT1 AT OA1 0071 OAAOGETT , Ax j %0, q x
and it established the foundation for all ensuing environmental laws in China
(Gheleta 1998).0Originally developed in 1979 and updated in December of 1989, the
law was designd &£l O O OE Protdathg@amd idphovilgEA T D1 AS O
environment and the ecological environment, preventing and controlling pollution
and other public hazards, safeguarding human health and facilitating the
development of socialist modernization Environmental Protection Law 1989
Gheleta 199&] § @ ensurethat environmental protection is considered in all future
development, environmental plans are required to be coordinated with and
incorporated into national economic and social development plans. THePL builds
upon the state constitution and sets up a framework for more precise laws tme
established (Gheleta 1998). Thisectionprovides an explanation ofa few of the key
elements of the Environmental Protection Law that can be applied to river
protection.

The EPL establishes environmental protection responsibilities for a number of
relevant government agencies; however, the majority of environmental oversight is
assigned to the Ministry of Environmental Protection Environmental Protection
Law 1989). The MEP is responsible for establishing pollutant discharge standards
and environmental monitoring systems and networks, drawng up environmental
protection plans, and issting regular environmental situation bulletins to the public
(Environmental Protection Law 1989).

Article 17 of the EPL mandateghat the MEP protect a diverse aay of natural
features and ecosystems, especially regions with rare and endangered plant and
animal species. Features include major sources of water, regions of cultural and
historical significance, fossil deposits, karat caves, traces of glaciers, volcanoes, hot
springs, and precious trees. The ERilso containsa series of articles that are
designed to ensure the maintenance of water quality by limiting the discharge of
pollutants from construction, agriculture and urban development.
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The most significant provision for protection of water resources in the EPL is Article
poh xEEAE OANOEOAO OEA - %060 ADPDOI OAI
Impact Assessment beforette Department of Planningcanratify the project®
development plan. Thisarticle applies toall major construction, including the
development of reservoirs and other river impoundments hence the EPLwill be a
key law and the MEP ma important authority if a river protection system is
developed.

The EPLwasone of thefirst legal documents that demonstrated the Chinese

Ci OAOT cofnimin@rdto creation of abalance between protecting natural
terrestrial and aquatic environments and increasing development z this marked a
departure from anold belief that economic growth undoubtedly results in the loss
of cultural and biological diversity (Mc Donald 2007). The EPL has multiple
provisions that require the protection of water resources from pollution and
development that harms communities, wildlife, scenic locations and nature reserves
that depend on the water. The EPL builds on that assertion by requiring efficient
and reasonable use of resources along with provisions to oblige pollutiereducing
technology as vehicles to ensure the protection of the natural environment
(Environmental Protection Law 1989).

The Environmental Protection Lawhas proved to be givotal piece of legislationin
ensuring that environmental preservation be prioritized. Though thelaw does not
specifically referenceriver protection, many of the articles that provide mandates
for protecting species, habitat, and cultural relicsauld be administered to provide
such protection. Additionally, requirements for maintenance of water quéity
standards for both human and natural environments can bapplied to situations in
which dams will result in disturbance of sediment and nutrient flow, decline of
dissolved oxygen in water, stimulate rapid algae growth, or providany other threat
to water quality. Lastly, Article 13, which requires the MEP to approve a projdst
EIS could be expanded to consider the value of protecting a river before it is
developed. Such considerations exist in other river protection systems such as the
Wild and Scelic RiversSystemin the United States.
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4.2.2 WATERLAW
ADOPTEDIANUARY1988: REVISEDAUGUST2002

The Chinese water law presents a framework to achieve rational water resource
development, planning, and use. The law aims &stablishprograms that balance
the needs of developmentmeeturban, agricultural, and commercial demand, and
the safeguard theenvironment. Some of themain goals ae to ensure that water
development is planned for multiple beneficial uses and to encourage conservation

of water resourcA O 8 -ATU T £ OEA 7TAOAO , Ax60 CcIl A1 O Al

with policy that is alsoneeded for river protection. This sectiondiscussssome of
the most significant elements of the Chinese Water Law, aedplainshow the law
can be applied to river prdection in China.

PLANNING FORWATER RESOURCES

Effective water resource planning is a crucial element for any successful river
protection program. The Chinese Water Law calls for resource planning to be made
on both river basin and regional scalesind requiresthe drafting of comprehensive
and special plans. Comprehensive plans address economic and social development
needs as well as the extent of water resources developmeuntjlization,

conservation, and protection. Special plans addreske utility of the water resource
projects such as flood control, irrigation, navigation, water supply, hydropower,
fisheries, logging, conservation of water, and sediment control. Newly drafted
comprehensive and special planshould also consider other existing planssch as

the general urban, land use and environmental protection plans, as well as the
consumptive needs of regions and industry. Plarghould take into account the

results of scientific surveys, investigation and assessments of water resources made
by the Ministry of Water Resourcedf MWR). County level governments are
responsible for monitoring local hydrology and water resources ad for providing

that information to the public (Water Law 2002).

As outlined in the Water Law, # waterworks must be built within the guidelines
established by the comprehensive river basin plans. All construction projects on
key rivers and lakes must receive approval from the relevant River Basin Authority
after they confirm that the construction is in compliance with the cenprehensive
plan. All other rivers must receive similar approval fromMWRat or above the
county level, in conjunction with other relevant departments at the same level
(Water Law 2002).

WATERRESOURCE®EVELOPMENT ANDUTILIZATION

The chapter dealing wih water resource development and utilization presents a few
opportunities for promoting river protection; however, it also presents the
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strongest policy roadblocksto such a systenmas well. It establishes the requirement
for multipurpose use of water resairces as well as requiements forgovernments at
all levels to identify opportunities for water conservation and utilization of
alternative water supplies, such as rainwater harvesting, recycled water, and water
desalination. It also emphasizes the necesgiof scientific analysis of the geologic
appropriateness of a project as well as analysis of the environmental impacts of
these projects however, these articles are in stark juxtaposition to other mandates
that require the development of these resourcesArticle 21 places urban daily
supply as the clear priority over the needs of agriculture, industry, the environment,
and navigation. Article 26encouragesthe development of hydroelectric dams and
cascading developmentswhen possible. Article 27 encotages development and
utilization of water resourcesfor transportation, though it also requires such
development projects to develop facilities to allow the passage of wildlife, ships, and
log rafting or to provide some other remedial action if authorizedy the appropriate
department (Water Law 2002).

PROTECTION ORNATERRESOURCESNATERAREAS ANDIWATERWORKS

The articles pertaining to the protection of water resources can provide additional
support to a river protection system. Tl articles explain hav all levels of theMWR,
the River Basin Authorities, and all other relevant departmentsnust ensure proper
flow in water bodies so as not to inhibit thedesignatedwater purification capacity.
Basin authorities are required to determine the pollutionreceiving capacity of the
water areas and prescribe appropriate total pollution discharge limit
recommendationsto the MWR. Additionally, these articles explain how &ystem in
which the MWR, in conjunction other relevant provincial authorities can divide key
water bodies into functional zones. Functional zones can be designated for multiple
purposes, but the law emphasizes the use of protecting drinking water sources as a
priority (Water Law 2002). A river protection system could use this preestablished
system to develop functional zones for river protection.

The Chinese Water Lavhasexcellent potentialin aiding anational river protection
system.The requirements for measuring the needs of regions alongside
environmental needs, mandates for gentific feasibility, and maintenance ofpecific
river flows provide strong legal foundation to support the protection of specific
rivers and river segments. Additionally, the provisionghat allow for the designation
of functional zones indicate thatan existingframework could be used to set aside
key water bodies for protection. The Water Law provides legal foundation from
which decision makerscan learn and apply to a river protection system.
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4.2.3 LAW ONPREVENTION ANDCONTROL ORNVATERPOLLUTION

OriginallyaAT POAA ET pwywt AT A OAOEOAA ET ¢mnmyh OEA
China on Prevention and Control of Water Pollution, was created to prevent and

control water pollution, protect and improve the environment, safeguard human

health, ensure effective us of water resources, and promote sustained economic

and social development (Water Pollution Law 1984). The Lawetails plans for the

prevention and control of water pollution in river basins and entire regions.

Local governments at various leveland departments under the State Council

incorporate the protection of the water bodies into their plans (Water Pollution Law

1984). Whena planinvolvestwo or more provinces,the environmental protection

administration works in conjunction with the water conservancy administration to

avoid controversy. Water disputes that involve different administrative levels are

settled through negotiation between local governments, or through coordination

AAAETI EOAOAA AU A AT 11171 1 (waek Rofiufion L A9BH.1 A5 O CI1 OA

The Law stipulates that water bodies that possesasnique economic values (e.g.

important fisheries) or cultural values (e.g. scenic or historic sites), may be

designatedasprotected zonssAU OEA DAT B1 A0 Ci1T OAOT T AT O AO 1
level (Water Pollution Law 1984). Activity within protected zones musinot violate

water quality standards for usesspecified by the designation Tourism and

swimming activities may cause water pollution to domestic and drinking water

supplies, and thereforeared OT EEAEOAA xEOEET OEA OZAEOOO A
report in 2004 recommendsthe establishment ofa comprehensive legal framework

for a system of protected areas (CCICED 2004). This would be applicatdle river

protection systemsince the protectionof theseareas would ensure that values are

preserved, and that the integrity of the river would be preserved.

A

—

RELEVANCE TARIVER PROTECTION

Different aspects of this law could be applicable to a river protection system. Article
10 states that collaboation can takeplace if plans for river basins involve two or
more provinces (or counties). This would be important for a protection system
because it is likely that a riverand even aiver segment, will stretch between
provinces.

Article 12 recognizesa number ofdifferent values that water bodies posses. In a

river protection system, multiple environmental, economic, and social values would

be recognized that are often overlookedt is important that this law protects

environmental areas by seting @ EAA OUI 1 AGo OEAO 1 EI EO Al OEOI
activities to ensure continued protection.
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4.2.4 STATUTE FORADMINISTRATION OFRIVERWAYS OF THIPEOPLES
REPUBLIC OFCHINA

The Riverways Statute, enacted in 1988, was established in order to improve
riverway administration, ensure safety in flood prevention, and promote the
effective utilization and development of river and lake resources (Gheleta 1998).
After the law was enacted, plans were created for the development and utilization of
rivers and lakes andthesewere integrated into national and economic social
development endeavorsActivities that would hinder flood control efforts were to
be prevented(Gheleta 1998) While this law strives to maintain the integrity of
riverbanks (e.g. it is forbidden to larm trees along a riverbank or remove
vegetation) and promote sustainable developmenthe protection of a river or
segment wouldalone be beneficial in conserving riparianenvironments. This
statute is important to resource protection, andcould be used a a reference in the
creation of different zonesthat could be establishedto specifically designate
different areas for different uses, continuing to protect rivers and their surrounding
environments.
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4.2.5 ENVIRONMENTAL IMPACTASSESSMENLAW

INTRODUCTION

4EA OAT PI AGO 2APOAT EA T &£ #EET A AACAT OOEIT ¢ C
(EIA) process in 1979 (Tullos 2008). EIAs were formally adopted as part of the

Environmental Protection Law in 1989. In the late 1990s, work began on a new,

stand alone Envionment Impact Assessment Law (EIA Law). This law was passed in

2002 and officially came into effect on September 1, 2003 (Wang et al. 2003). The

goal of an EIA is to characterize and minimize environmental impacts associated

with proposed projects (Tullosg mmy Q8 )1 #EET Ah OEA %) ! , Ax30
AOOOEAO OOOOAET AAT A AAOGAT T PI AT O Cci Al 6 AT A Ol
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the ideas incorporated into this law are apficable to a river protection system.
Experiences and lessons from the utilization of the law provide insight into the
possible design and functioning of a river protection system.

PROCESS

The EIA process in China involves a series of steps shown beldwgiure 4.2.5.1).
When an EIA for a proposed construction project is necessary, a central step in the
process is the preparation of a report which includes an appraisal of environmental
impacts (also known as an environmental impact report or EIR). Each rep should
included three elements: (1) an analysis, predication, and appraisal of possible
environmental impacts of the project, (2) mitigation measures for those impacts and
(3) a conclusion of the impacts on the environment. The Ministry of Environmenta
Protection (MEP) is charged with examining and approving an EIR. According to the
law, no developer can begironstruction until the MEP has approved the EIR (B
Law 2003).

Many countries employ some kind of EIA in the process of decisianaking on
construction projects. Although the EIA process has certainly improved the
consideration of the environment in development decisioamaking, many problems
with the execution of EIAs can be found in various countries around the world. Main
problems with the use of EIAs are: (1) insufficient consideration of impacts, (2)
inadequate consideration of alternatives, and (3) poor public participation (Li

2008). China has started to address some of the noted problems in their EIA process
and real changes have been obered.

CONSIDERATION ORMPACTS

The assessment of cumulative impacts is seen as an increasingly important element
of an EIA. This is especially true with danbuilding and, in particular, when several
dams are planned or built on a single river. While # effect of a single dam may not
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result in significant environmental or social impacts, the cumulative impact of
multiple dams may be devastating (Li 2008). One of the ideas incorporated into the
EIA Law to address cumulative impacts is the concept of #&egic Environmental
Assessments (SEA). A SEA seeks to go a step further than a traditional EIA by
evaluating direct and indirect impacts of a project and then addresses the
consequences of those impacts (Tullos 2008). Another dimension of impacts that
needs to be included in an EIA is first, second, and sometimes third order impacts
(Tullos 2008).

One component of the EIA process is the natural uncertainty related to impact
projections; however, a few factors can compound the natural uncertainty and afft
the overall validity of the EIA itself. If an EIA is informed by inadequate or incorrect
baseline data or causality was not properly accounted for the negative impacts of a
project can be underestimated. Lack of time and resources are common
explanations as to why impacts are not properly assessed (Tullos 2008). Therefore,
initiating an EIA early in the planning process and providing adequate funding can
aid in the creation of a sound EIA. If an EIA is carried out with inefficient data, there
is little chance of generating a thorough and accurate assessment of a potential
project. An incomplete EIA wholly undermines the EIA process, and also increases
the likelihood that a project will have adverse effects on the environment. In
contrast, a welkdeveloped EIA with high-quality baseline data can be the first step

in the prevention of irreversible environmental damage.

PUBLICPARTICIPATION

The EIA Law includes requirements for public participation. The Law directs
construction companies to seek the opirans of experts and the general public

AAEI OA A OAPI OO 1T £ OEA DPOI EAAOGSO AT OEOITIT AT C
the MEP (Article 21, EIA Law 2003). The MEP is tasked to seek public opinion on the
draft report of environmental impacts (Article 11, EIA Law 2003). In both cases, the
procedure for soliciting public opinion can be in the form of meetings, hearings, or
other means In addition, once opinion is taken, consideration and documentation of
opinions accepted or rejected must be made. Althougtetails of how public
participation will be organized is not provided in the EIA Law, the government

issued Provisional Measures on Public Participation in the Environmental Impact
Assessment in 2006 to provide further guidance and clarity on public partipation
measures(Xiaohua 2006).

Public participation is being increasingly demanded in environmental decision
making in China. Not only can the public be a valuable resource for information
gathering, especially of baseline data, the public can also gera role in postEIA
monitoring efforts. Open and convenient public hearings, workshops and
educational programs are key elements when conducting public outreach. Involving
the public and affected communities also helps legitimize the project and can ydel
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smoother project development. Public participation is required in the EIA Law, but
there are several reasons why participation is very limited. Inadequate funding, lack
of legal infrastructure for civic participation, and unfamiliarity with the law are 4l
causes of poor participation (Li 2008). To facilitate participation in the EIA process,
the concept of the® A T BAIEIA 6a® evolved. Théd A T BIEIA @ddailed in a 2007
article by Dr. Kanokwan Manoromaims to create opportunities for local people to
articulate their needs, values, and priorities when @roject that will impact them is
proposed (Manorom 2007). The involvement of all stakeholder groups is central to
this EIA process, as well as participation in multiple stages of decisianaking
(Manorom 2007).

ALTERNATIVES

Although the consideration of impacts and rquirements for public participation has
improved in the EIA process, the failure to consider alternatives to projects still
remains an issue. The EIA Law does not include a legal provision or discussion of
consideration of alternatives to the proposed pragct (EIA Law 2003). The
consideration of alternatives is not only important when seeking to minimize
environmental impacts, it is also important to the performance of the project.
Careful site selection and design elements can make a significant difference

P O1 E A A@dnGiadilify {("\CD 2000). Most alternative analyses vary one or
more factors including the location, scale, site layout, employed technology,

I DAOAOET ¢ AOEOAOEAh AT A T EOECAOEITT -l AAOGOOAO
A A O Bptibn@an be an alternative, which means that the project does not move
forward (Wang et al. 2003).

RELEVANCE TARIVER PROTECTION

Several articles in the EIA Law promote useful and applicable procedures for a river
protection system. For example, Arti@ 6 calls for the state to create a basic
database to be used when appraising environmental impacts (EIA Law 2003). The
purpose of the database is to encourage more scientific research and support the
sharing of information. The MEP is tasked with organing, establishing, and
improving the database. For a river protection system, a similar or joint database
could be set up by the MEP for evaluation of river values and provision of baseline
data on river conditions. The collection of accurate and thoroughdaseline data is
important to the effectiveness of a river protection system. If rivestatusand values
are not properly assesgd, an underestimation (or overestimation) of the benefits of
protection could occur. A flawed assessment would undermine the Uity of the
protection system.

Article 4 of the Law speaks to the importance of objective, open, and impartial
appraisals of impacts and the necessity of scientific basis in decisiomaking (EIA
Law 2003). The assessment of river values and the decisiom designate a river as
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protected must also be based on these qualities. The inclusion of a river into the
system will likely confer benefits and costs to the local community and to the agency
assigned to its protection. Therefore, the decision to protedar not protect should

not be influenced by biased opinions and considerations. The study process carried
out by an interdisciplinary team of experts should aid in producing an objective,
scientific and impartial river assessment.

The EIA Law also provids support for the suggestions made for a river protection
system on public participation and stakeholder consultation. Specifically, the system
allows various stakeholders to nominate rivers and calls for the involvement and
consultation of the public andstakeholders in the study process and drafting of
management plans. Several articles require public participation and the
involvement of various stakeholder groups in the various stages of the EIA process.
For example, Article 5 of the EIA Law encourageslevant entitles, experts, and the
general public to participate in the appraisal of impacts through meetings and
hearings (EIA Law 2003).

REDRESS OEIA ISSUES IN RIVERPROTECTIONSYSTEM

Several challenges with the administration and operation of th&IA in China have

been cited and include: lack of funding and staff shortages at environmental

pOi OAAOGET 1T ACAT AEAOh 11T AAT AT GEOT 11 Al OAI
governments for funding, the level of discretion afforded to local governments to

interpret national legislation (Wang et al. 2003), the presence of unqualified,

unlicensed EIA assessors, and a misconception that EIAs seek to hinder economic

progress (Li 2008).

The recommendations made for a river protection system aim to correct soenof the
cited issues Funding for river protection efforts will be provided by the central
government, eliminating the funding shortages that local Environmental Protection
Bureaus (EPBSs) often face. In addition, responsibilities for the administration ah
management of the system will be divided among several agencies reducing the
workload of a single agency and reducing the staff and funding requirements for a
single agency. Assigned responsibilities will be clearly articulated to each agency as
to reduce the confusion over lines of responsibility and accountability. To ensure
proper management and administration of the system, a training program for
personnel involved in river protection management and monitoring will be

provided. Finally, the potentialrewards and benefits of river protection to local
jurisdiction and the nation as a whole will be clearly communicated. As discussed in
the recommendations for a river protection system, incentives consist of special
recognition of officials, cities, and agncies (including monetary and promotional
rewards), receipt of revenue from ecotourism, and avoided expenditure on capital
for environmental improvement.
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INSTITUTIONALCONSIDERATIONS

Even if procedural improvements to the EIA process are made, vitastitutional
changes must be made as well. The National Development and Reform Commission
(NDRC) has stated that the initiation of hydropower projects, including activities
like the construction of roads and induction tunnels, only requires the permissioof
local government officials (Xie 2009). Only when water interception and dam
construction begins does the MEP need to sign off on the project (Xie 2009).
Unfortunately, significant alterations of the environment and local communities
have often already @curred during this initial stage. Local governments have an
incentive to frequently abuse the existing decisiormaking structure. Local
governments gain tax revenue from construction projects in their jurisdiction and
are eager to capitalize on them (Ecamy 2004). Therefore, construction projects
are frequently permitted by local governments before the EIA process is even
initiated (Xie 2009). As a result, projects are started and then developers apply for
environmental permission at a later date. Local@vernments take advantage of the
fact that by the time the central government via the MEP starts to investigate a
project and initiate an environmental impact statement, the project is well
underway and significant investments have been made (Xie 2009).n8e time and
money have already been committed, the MEP is essentially forced to permit the
project (Xie 2009). Hence, without changes to the institutional structure of project
permitting and decision-making especially in dam construction, even the most
sophisticated EIA process cannot serve its function.

Another fundamental legal change to the EIA proces$isat should be made relates to
the required timing of EIA completion. The law clearly requires an EIA to be
completed prior to the construction of a prgposed project; however, the penalty for
failing to do so is simply a postconstruction assessment (Tullos 2008). This weak
penalty undermines the very purpose of the EIA itself, which is to account for and
minimize environmental impacts beforean action ocurs. A postconstruction
assessment can only assess the damage which has already occurred and is in many
cases irreversible. Therefore, enforcement of the law as written without exception
must be made a priority by governmental official if the EIA is todwe any efficacy.

CONCLUSION

By making the suggested procedural, institutional and legal changes, not only will
the EIA process be strengthened in its utility and effectiveness, but gains for other
environmental legislation will also result. A river protection system in China will
require the thorough scientific understanding of river systems and the ecological,
economic, and social context in which these systems are located. Information
gathered from past and future EIAs could serve as a valuable refen The
institutional and legal changes will make administration and enforcement of river
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protection more effective by increasing the compliance with project construction
and permitting requirements and decreasing illegal development of rivers.

Recently,the government has shown its commitment to the legal requirements in

the EIA Law and its willingness to improve the enforcement of EIA requirements in

development projects. On June 11, 2009, the MEP suspended construction and

approval of two hydropower construction projects on the Jinsha River (Jingrong

¢cnnwd8 4EEO AAOCEIT AAI A AO A OAOGOI O T &£ OEA E
approval and proceed with construction activities anyway. This move by the MEP

set a precedent and sends a message tdet construction companies that the

government is serious about environmental protection.

FIGURE.2.5.1:EIAPROCESS IKHINA.
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4.2.6 PUBLICPARTICIPATION

The efficacy of public participation in environmental decisioamaking in Chna may

serve as an important indicator for gauging implementation of a permanent river
protection system.River protection is more likely to be effectivaf the public has the
opportunity to be well-informed about the process and how they can play a role;

however, government transparency and accountability tothe public is not always

the norm. In cases where the public has been vocal in response to development

projects in China, participation has begun after the government hadready made, at

least, a préiminary decision. The public is not always privy to important

ET £ Oi AGET1T AO EO EO EAPO xEOEET -makmd O EO
OAT-ARPS6 j:EATC ATA *ATTEI CO ¢mnyQs

It was not long ago that laws were established around the world taddress the
DOAIT EAS6 O Olmakng triprojécis tha ngdctithe environment. Public
participation in environmental policy-making was first formally addressed in China
in the 1970s, but most progressias been more recentin November of 2001, the
State Environmental Protection Administration of China (SEPAWwhich is now the
Ministry of Environmental Protection (MEP),drafted a groundbreaking regulation
to strengthen public participation in the Environmental impact Assessment (EIA)

s N oA s o~ - s A

process. hereCOl AOET 1T AAAOAOOAO PAOOEAEDPAT 008 OECE

public involvement, such as debates, hearings and even opinion surveys (Liu 2005).
Today this could be instrumental for better decisioamaking about river protection
strategies.

In 2003, a controversy over the protection of the Nu River arose when proposals to
dam the Three Parallel Rivers, a UNESCO Heritage site, were made. Scientific
professionals and NGO officials immediately protested the projects, which would
have had harmful impactson thousands of species of plants and rare and
endangered animals and fish. Their response caused government officials to halt the
project and request a more thorough evaluation. The evaluation was completed, but
the EIA report was never released as it waconsidered a state secret. The public
continuously asked to know what had been determined, but never received an
answer. The project was delayed and the decision about whether or not to start the
project was deferred as well.

Public involvement in Chna's EIA process since the Nu River controversy continued
to be minimal, but in 2006,SEPA brought forward theProvisional Measures on

Public Participation in the Environmental Impact Assessment. These measures went
beyond the 20(B Law by providing a desciption of who would conduct public
participation during the EIA process, and how this would be carried out (Zhang and

Jennings 2008)In February of 2007, SERBD OO OI CAOEAO A OAO 1 £ O- A.
%l OEOT T1 AT OAT )1 &I O AOET whighdul®bedod& AT ) 1 b1 Al A

effective in May 2008. The articles explained in the document detail the process of
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disclosure ofenvironmental information to Chinese citizens by their government
and by environmental organizations within the country (Measures on Open
Information 2008). These measures would be imperative to the river protection
nomination process in which the public is given the opportunity to learn about the
consequences of protecting rivers upon which they depend.

One of the first basic articlesn the MeasyresA @'E)‘I A E1 O x ~I‘E A (A), ~(*) ,A‘T ‘(")‘E ol 11 ,A:'
ET £ Ol AGET 16 EOh ATA I T OA OPAAEAZLZEAAI T U AAEZEEI]
ET £ Oi AGET 16 AO OET &£ Oi AGETT 1T AAA T 0O 1T AGAET A

departments in the course of exercising their environmental protecon

OAOPT 1 OEAEI EOEAO AT A OAAT Kébduks oA Dpen OOT OAA EIT
Information 2008Q8 4 E A AAOOOAO xAOA xOEOOAT AT A AOI

AT A OAcCOI AGA OEA AEOAIT 1T OOOA 1T &£ AT GEOT T 1 AT OAI

could more actively take part in the decisionmaking having to do with the natural
environment.

s A s oA o~ oA
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AOOAAT EOE AT A PAOAAAO T PAT AWeadrédoh Opkdi OAI
Information 2008). Transparency as stipulated by this article could be instrumental

in decisionr-making about river protection that would have impacts on river

communities. If community members understood the reasons to either develop or
protect rivers, they couldoffer up their concerns and questions, and receive

answers.

The organizational office of the environmental protectiondepartment responsible
for conducting open government environmental information work formulates
policies, rules andworking guidelines for the release ofopen government
environmental information and coordinatesopen governmentenvironmental
information sharing among differentbusiness offices of thelepartment (Measures
on Open Information 2008). Additional gportunities to strengthen connections
within, what is now, the MEPwould arise if the choice to protect rivers was one that
required the cooperation of a number of decisiormakers.

FIGURH.2.6.1:EVOLUTION OF THENVIRONMENTAIPROTECTIONBODY WITHIN THECHINESE
GOVERNMENT

Natlonal NEPA known as Stat SER l_Jp_graded to
Environmental . the Ministry of

Protection Agency | m===) EnV|_r onr_nental =) Environmental

(NEPA )created in Pzgtéggnalsn;‘%%g%y Protection (MEP) in
1989 2008

83

ET /



The Ministry of Environmental Protection (MEP) replaced SEPA in 2008; it plays a
major role in furthering public participation in environmental policy making. The
MEP is moretransparent than was SEPAn dissemination of information (Zhang and
Jennings 2008)In fact, MEP Vice Minster Pan Yue and the environmental

- A N s oA s oA sz A - s

first wave of the storm rolled in as SEPA halted a number of industrial projects mid
condruction as they had begun work before the proper paperwork had been filed
(Jian 2005). As its title suggests, this national campaign promotes widespread
environmental awareness and responsibility (He 2008)Transparency and open
discussions about envirommental issues are steps that will aid the furthering of
public participation in environmental protection systems, such as a river protection
system.

Experts will
continue to have
an important role
in encouragement
of public
participation.
University
professors, in
particular have a
prestigious
standing in China,
and therefore,
their attitudes and
opinions tend to
have impacts on
public
participation and
evenencourage
mobilization.
NGOs and mass
media also have
imperative roles,
especially when
they coopeate
with one another.
NGOs often find
creative ways to
wager support in
opposition to
projects with
negative
environmental
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impacts, by garnering celebrity signatures for petitions, informing the public, and

writing letters to government agencies. Media pofessionals record and present the

participation of NGOs and citizens in public hearings. The media, in fact, is not just a

Oi 1 OOEPEAAASG &£ O OEA 0AOOU O1I AAUuh EO EO AAOC
(Zhang and Jennings 2008).

Currently, most Chinese citizensobtain information about development that will

impact the natural environment through television, newspapers and the internet

(Keio University student 2008). As communication technology advances, there are

increased opportunities for the publicto share information via cell phones, emails

and websites. Sometimes demonstrations are held, many of which are facilitated by

.1 O00PPI OO0 j:EATC ATA *ATTEIT CO ¢nmmyqgs !'1 OET
concern that
participatory processes
will open the
floodgates to public
disorder and conflict
among different social
AAAOET 1 06 j
Warren 2006),
decisiorrmaking about
projects with major
impacts on the
environment and
society should be made
at least in part by an
interdisciplinary and
informed public. River
protection, in
particular, could be
furthered with
increased public
participation because
the protection of
natural resources spurs
advocacy from the
diverse fronts of the
environmental,
sociocultural and
economic sectors.
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4.2.7 REGULATIONS FOROQAL ORGANIZATIONS ANCNON-GOVERNMENTAL
ORGANIZATIONS INCHINA

The Chinese norgovernmental organization (NGO) offers a political space for public
participation in environmental protection. The variety of NGOs in China has been
and continues to be an actom a process that impacts statesocietal relations.
Chinese NGOs are influential and informed, and contribute to the shaping of
environmental protection in China.

#EOEI 1 Ax ET OEA 0Ai Pl A6O0 2ADPOAT EA 1T &£ #EETA
nongovernmental, notEl O BOT £ZEO | OCAT EUAQETT O j .0/ 6Qqh 1
2008): (1) Social organizations, (2) Foundations and (3) Civil noenterprise

institutions. All three are tightly linked to the government through a number of

oversight mechanisms, namely the regtsation process, which requires the

sponsorship of the government (Brennen and Jones 2009). Following a government

placed moratorium on the registration of new NGOs, new regulations that made the

process more difficult were released. Today, a nationallebte . * / 1 OO0 OPOT OA
EO EAOY A O1I ACEOEI AOAS O1 OOAA jbeE A£O1T AET Ch OA
comprise[d] T £ | T OA OEAT uvn ET AEOEAOAT 1 AI AAOOGG j %

Further, Chinese regulations from 1998 stipulate that no more than one
organization for any specific niche of work should exist in the same region.

311 AOEIi Abh OEEO |1 AAT O OEAO A1 Ai AOGCEIT ¢ . '/
degree by a governmentorganized NGO (GONGO) or other entity (Yang 2005).
GONGOs sometimes act as a bridge between goweent and NGOs (Economy
2004), but their existence also limits the number of new NGOs that can be
registered. Hence, some groups opt to register as businesses, web groups or even
carry on without formal registration in order to sidestep the requirement ard
continue their work (Yang 2005).Additionally, there are more than 415,000
officially -registered civil society organizations (CSOs) in Chir@hich must go
through the same registration process as that of NGOahd a number of
international NGOs (INGOs)The World Bank has actually made an effort to
strengthen its engagement with civil society in China by offering suppotb the
Ministry of Civil Affairs to help promote the development of CSOs (The World Bank
2009).

Qu
e

NGO membership is contingentuponochd © BT 1 EOEAAI EEOOI OU AT A 2
citizen who has ever been deprived of political rights, such as a political prisoner,

AAT1T1T O PAOOEAEDPAOGA ET Al .' /-&EAOOGOBADKIT O /0O
directly accept new members. In the case of Aonh for Green, which promotes a o
OCOAAT 1T EAEAOOUI Aoh TAx [T AT AAOO 1 6606 AEOOO EI

Society, whose access is limited by specific scientific credentials (Economy 2004).
The result is that individuals interested in furthering themission of the NGO must
either wait to be credentialed or act as volunteers.
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The strong connection that Chinese NPOs must maintain with the government has
meant that the government and environmental NGOs have worked under the
auspices of mutually reenforcing goals (Economy 2004; seBox 4.2.7.). Itis
important to note, however, that the decentralization of government in China has
loosened state control to some degree and opened the door for expansion of civil
society in creative ways.
NGOs must operag

under state policy, but
environmental NGOs
(ENGOs) in particular,
encourage a discourse of
citizen participation.
ENGOs that operate in
minority regions argue
OEAO OEA OOOOOAET A
AAOGAT T pi AT 06 DOOEA/
the government must
also incorporate into its
actions protection of
local cultures,
communities and
traditions. Finally, the
NGO plays arole in
enforcement of
environmental standards
through legal action
(Yang 2005).

The Centre for Legal
Assistance to Pollution
Victims has taken more
than 30 cases to gurt on
behalf of pollution
victims. Nearly half of the
cases have been won,
which points to the
changing relationship
between the state and
citizens, or at least
between the state and
non-governmental
organizations. Few
organizations in China
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have had ths kind of success, but the director of the Centre explains that citizens are
AARKEAAAI U AACETTEIC OF OOAOI 00 01 1 ACAI xAAE
(Yang 2005). And NGOs often play a role in forcing industry to comply with the law.

Examples lke this indicate that there is a space for action from NGOs on behalf of a

river protection system, if implemented by the Chinese government. Not only are

NGOs often crucial to conducting research about environmental concerns, they also

encourage compliane with environmental regulations.

The Chinese environmental NGO community shares the idea that true

environmental protection is facilitated by increased access to environmental data,

as well as by collaboration between stakeholders. Information sharingy NGOs, in
particular, might make the process of identification of rivers suitable for protection
designation easier. And finally, if NGOs could play a role in the education component
of river protection, there might be increased public awareness and pddipation

during the designation process.
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4.2.8 REGULATIONS ONNATURERESERVES

The first nature reserve established in China wathe Dinghushan Nature Reserven
Guangdong Province in 1956 (CCICED 2004). As of 2004, over 1,90tureareserves
were establishedacross China covering 13% of the land area (CCICED 2004). There
are also many other types of protectedr@as, such as forest parks, thatover an
additional 2% of land area (CCICED 2004Y.unnan Province alone hag52 natural
reserves,the most in any province(ClIC n.d.). The largest nature reserveby areais

the Sanjiangyuan Nature Reserve established in 2000 in the QinghEbet Plateauy

it protects the sources of the Yangtze, Yellow and Lancang riverdi(©n.d.).

FIGURE.2.8.1:NATURERESERVES IKHINA.
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The legislative framework for nature reserves is found in thé&kegulations of the

0AT P1 A0 2ADPOAI EA | mfettitetas oADeéniber 1L,ADHOOA 2 AOA 0O~
These regulations were created to strengthen the development and management of

natural reserves, and to protect the environment and natural resources (Article 1,

Regulations on Nature Reserves 1994). Nature reserves aim to provide protectitm

locations with representative ecosystems, concentrations and areas of precious and

endangered species, and natural relics (Article 2, Regulations on Nature Reserves

1994).

A reserve can be established at different levels of governmenthere are both

National and Local reserveg and for a variety of purposes. Aocal reserve can be
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established by county, city or prefecture governmentor by environmental bureaus
of provinces, municipalities, or autonomous regions (Article12, Regulations on
Nature Reserves 1994). There are three types or categories of reseryes which a
reserve can be assigned one or more of these categorigsldlife reserves, natural
ecosystem reserves, and natural monument reserves (CCICED 2004).

RELEVANCE TARIVER PROTECTION

Several parallels can be drawn from the nature reserve system to the
recommendations made for a river protection system. First, the management of
nature reserves is assigned to several government agencies involved in
land/resources protection, some of whid include the Ministry of Water Resources,
the State Forestry Administration, the Ministry of Construction, the Ministry of Land
Resources, and the Ministry of Environmental Protection. The recommendations
made for a river protection system propose that tle administering authority of the
system is shared between agencies that are involved in environmental/water
protection and planning, namely the Ministry of Environmental Protection, Ministry
of Water Resources, and National Development and Reform Commassi Second,
the daily management of reserves is delegated to local governments, in the case of
Local reserves. Management of a protected river can also be delegated to a local
water bureau or to a local environmental protection bureau by the central
government.

Third, there are restrictions on activities permitted within reserves.Natural
Reserves are divided into three zones: a core zone, a buffer zone, and an
experimental zone. Each zone allows a different level of use and interaction (Article
18, Reguldions on Nature Reserves 1994)Within the core zone, no agency or
individual is permitted to tread. Within the buffer zone (located outside of the core
zone), scientific research activity is permitted, but tourism, construction, and
manufacturing activities are forbidden. Within the experimental zone, scientific
experiments,teaching practices, visits and surveys are allowed. In the remainder of
the reserves, development activities are permitted as long as construction does not
pollute or damage the envirmment. The tiered protection zones created for the
nature reserve serve as a strong analogy for a river protection system with three
classification levels for designated rivers or river segments.

Reserves have been criticized by some authors for their inagt on local peoples

(CCICED 2004); however, Article 14 states thafter a reserve is established, the

TAAA £ O AATTT T EA Al 1T OOOOAOEITT AT A OEA 11 AAI
account (Article 14, Regulations on Nature Reserves 1994). The ocgomendations

made for a river protection system include measures to insure the preservation of

the livelihoods of local and indigenous peoples. The continued use of and interaction

with rivers by local peoples is guaranteed under all levels of river protdion.
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4.2.9 RENEWABLEENERGYLAW

The Renewable Energy Law (REL) came into effect on January 1, 2006 in order to
OpOiT i1 OA OEA AAOGAT 1 PIi AT O AT A OOEI EUAOGETT 1 &
environment, and realize the sustainable development of the economy andt A EA O U 6

(REL 2006).The renewable energy legislation provides a legal guarantee that

OAT AxAAT A AT Aocuh OOAE AO xET A AT A OI1 AOh xE
sends a signato developers, investors, and resource management that the Chinese

government is committed to clean, sustainable energy. In 2009, the National

OAT P11 A6O #1171 COAOO 30ATAET C #1111 EOOAA AAI POAA
further supports the renewable energy sector by requiring electricity grid

companies to purchase all power produced byenewable energy generators (Huizi

2009).

ELEMENTS OF THE.AW

The REL has two key elements. First, it establishes total volume targets (discussed
below) for the development of renewable energy in China. Second, it provides
financial incentives to invedors to foster renewable energy development.

TARGETS

#EET A6 O 1 A A A gdnk thédHnekgy Rddea®ttlisiituie, which lies under

the direction of the National Development and Reform Commission, has outlined a

three-step strategic plan for the deelopment of renewable energy resources

OEOT OCE c¢mumnj 908AT ¢nmmwqQ8 'T Al O ET AEAAOA O
AAAT OT O &I Opub T & #EET A0 O OAI AT Aocu AiTC
production should account for 20% and finally by 2050, renewble energy should

supply overoneOEEOA 1T &£ AT AOCU ET #EET A j908AT c¢nmwc

/
¢

INCENTIVES

Financial incentives include preferential loan subsidies from financial institutions
and government granted tax benefits to develop renewable energy projects. In
addition, the government has established a fund for renewable energy development
that supports a variety of activities including scientific research, pilot projects, rural
projects, independent power systems in remote areas, resource surveys and
assessments, infomation systems, and equipment production.

RELEVANCE TO RIVERPROTECTIONSYSTEM

The lawdetails two concepts that are applicable to river protection efforts. First, the
law calls for a national survey of renewable energy resources, called resource
surveys. Secondly, the preparation of a national renewable energy development and
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utilization plan is also mandated. The results of both the surveys and plans will be
released to thepublic (REL2006). Theseresults could be useful to river protection
efforts by delineating where hydropower projects are being considered for
development and where protection efforts should or should not be focused.

Public participation and stakeholder consultation are requirements in the law as the
preparation of the nationalrenewable energy development and utilization plan

must be informed by the opinions ofrelevant entities, experts, and the public. In
addition, intergovernmental cooperation and coordination is also expected during
the preparation of plans for administrative regions. Similar expectations of public
participation, stakeholder consultation, and intergovernmental cooperation are
imperative to a river protection system since these requirements facilitate the
effective operation of a governmenisupported program.

PRECEDENTSETTING

The rapid development, passage, and implementatioof this law illustrate s the
capacity of thegovernment to move quckly on issues and enact legislation when
supported by government officials (RenewableEnergyAccess 2003)/hile this law
does not speak directly to river protection, it promotes the development of wind

and solarpower, which may decrease the need for some hydropower projects if
electricity demands are met with these alternatives. Enormous advances have
already been maden renewables in China in just a few years. Due in part to the REL,
renewable energy in China increased by 51% between 2005 and 2008. This equates
to the world fastest growth in the adoption of new energy and renewable energy

and an annual growth rate of 4.7%. In addition, an equivalent of 250 million tons of
standard coal was avoided by the use of renewable energy in 2008 (Tong 2009).
11T 0T h AO T &£ ¢nnyh #EET A xAO OAAT OAAA AO EAOE
of solar water heaters and the largst production capacity of solar photovoltaic
AAOOAOU 1 1TAOI A0 j906AT ¢mnmwQs

GRID IMPROVEMENT

To reach the goals set forth in the law, electricity grids require updating. The

AT ATAT AT O T &£/ OEA 1T Ax OANOEOAO COEA Al i BPAT EAC
technologies and enhance grid capability to absorb more power produced by

OAT AxAAT A AT AOCUS6 j (OEUE ¢ mmwthidofpaieai@Al O Uh E
wind energy cannot be efficiently transmitted to the grid (Huizi 2009). Therefore,

improvements to the giid infrastructure can facilitate the expansion of wind (and

solar) power into new areas which were not previously served by the electrical grid.
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WIND AND SOLARPOTENTIAL

Both wind and solar power have enormous generation potential in China. These
renewable energy technologies are rapidly growing in installed capacity. In 2008,
China ranked first in the world in utilization of solar power and fourth in wind
power (Huizi 2009). Han Wenke, directorgeneral of the Energy Research Institute,
has noted thatcontinuous high economic growth, theopening-up policy, and
improvements to the manufacturing industry have allpositioned China to be a

I AAAAO ET OEA OAT AxAAT A AT Aocu OAAOIT O
published in Sciencavhich estimated that wind-generated electricity alone in China
could displace 23% of electricity generated from coal and accommodate all of the
demand for the electricity projected for 2030 (McElroy et al. 2009) With the
continued use of wind and solar technologies, the electity generated from these
renewable energy sources may eventually decrease need for some amount of
hydropower.

93

i 90

Qu

\
-_



4.2.10 THENATIONAL ELEVENTHFIVE-YEARPLAN: FOR
ENVIRONMENTALPROTECTION(2006 -2010)

# EET AdiGe-Ypap Plan is the most recent document in a&ses of reports that

are prepared by the Chinese government M AAAAAT 1T U O1 1 AP OEA 1 AOE
AAAOAOOGET ¢ OiI i A T &£ OEA 1100 POAOOET ¢ EOOOAO
OEAT A EO O#11 OOOOAOET ¢ A(Ndtich® EldvintE Fiv@ Dear3 T AEAT EC
Plan2007). The plan sets a number of goals to address social, economic, and

AT GEOTT1 AT OA1 EOOOAOG8s #A1 OOAT EAAOOOAO 1T £ OE
Ol AEAT EOGO AT O1 OOUOGEAARGS O1I 1T x AATTTIEA A@PAIT C
close the gap between the rich and the poor, advance care for the elderly, and

improve the environmental condition (AP 2006 ChinaDaily 2006). To address the

AT T AAOT O AAT OO OEA AT OGEOIT1 AT Oh OEA DBI AT ETA
Eleventh FiveYear Plan for Environmental Protection (20062010)6(National

EleventhFive Year PlarR007).

The Planopens with a sobering depiction of the national environmental condition.

Sulfur dioxide emissions are increasing; 26% of rivers failed to meet Grade V éh

lowest water standard) standards; 90% of urban rivers are classified as polluted;

90% of grasslands are degraded; rural communities are experiencing serious soil

pollution; aquatic ecosystems have been compromised and lost biodiversity as well

as economc value; and environmental pollution from hazardous waste, vehicle

emissions and persistent organic pollutants is increasing. Th@an goes on to

AEOAOOO OEA TAOEI 160 AEAEZEAOI OU ET 1 AAOQGET ¢ ¢
problems. The government reognizes that many of the state water bodies are

failing to meet even modest environmental standards. Many of the standards set by

the previous five-year plan to curb emissions of criteria pollutants were not met,

and many categories observedacksliding in areas that were supposed to gain vital

AOOAT OET 18 4EA TAx BPI AT OOAOAOG OEAO OEI POI OF
important component for the implementation of the scientific outlook on

AAGAT T PI AT O AT A AAGAT T PI AT O T &£ O1 AEAT EOO EAC

Motivated by this new mantra, the state council claims that it is looking to make
environmental protection a higher priority than before. The state recognizes that
failure to enforce environmental laws has become common and the government has
done little to punish lawbreakers, andproposesa number of changes that wiltreate
new opportunities for environmental protection. In this plan, the state has proposed
a number ofchanges to the national philosophy of development and environmental
protection, a number of changes to environmental laws, and augmentation of
institutional functions.
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PHILOSOPHY OFDEVELOPMENT ANCENVIRONMENTALPROTECTION

The plan calls for a practical approach to addressing the most urgent environmental
problems that threaten publichealth, social development, and a sustainable
economy. Generally, the Chinese government is seeking to improve air quality by
reducing sulfur dioxide emissions and controlling the release of greenhouse gasses,
improve drinking water and aquatic environments by improving urban sewage
treatment to treat at least 70% of urban effluent, and control solid waste disposal
and recycling. More specific to river protection, thgolan aimsto protect ecological
environments, prevent pollution of key river basins, streigthen marine
environmental protection, modify and enhance environmental law enforcement,
promote environmental information sharing, and create a financial source to fund
these activities. To do thisa change has beegproposed to the philosophy of
development and its relationship with environmental protection: 0he key is to
speed up the achievement of historical transformati@r{®ational EleventhFive Year
Plan2007). To speed up these transformations, the state has grosed a 3part
approach. First, thegovernment hopes tochange the national focus from economic
growth alone, ignoring environmental impacts, tofocusing on balancing economic
growth with the associated environmental impacts Second, the government
proposesattending to historic and new envronmental problems at the same time.
Lastly, the state is looking to move from administrative methods of environmental
protection to an interdisciplinary approach using legal, economic, technical and
administrative methods.

Throughout the five-year plan,the government expresses the need to reform
regional development to be more sustainable and ensure the protection of key areas

i £/ OEA AAT 1T CEAAT AT OEOITI AT 08 'O PAOO 1T £ EC
Ol AEAT EOO OiI AEAOUROG OE dlop@dntdRadéwisdeialist EAO 1 AAA
countryside a key strategy. Part of this system involves developing clustered

communities that can share resources, reducing costly replication of servicesd

reducing the impacts on the environment (Jie 2006). In addition tareforming urban

development, the state proposes development of natural zoning of ecological

function areas. The zoned areas will be designed to create a nature reserve network

O AAATIT I T AAOGA 1T OAO wubp T &£ OEA TAOEI T80 AATC

important national relics (National EleventhFive Year Plar2007). This goal could
be extendedto the protection of different types of riparian habitat that are of unique
environmental significance, as well aso the required river reaches that feed these
regions.

Stemming out from the protection of ecological regions, thplan proposes to
facilitate the prevention and control of water pollution in key river basins. The
Songhua River, Three Gorges area, source areas for the SeMtrth diversion,
Three Rivers Three Lakes area, Xiaolandi Reservoir and its upper reaches of the
Yellow Riverhave been identifiedas critical areas to protect. As part of the
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protection system, the government has recognized the necessity to protect the
natural flow of the riveOO AO DAOO 1T £ POAOGAOOET ¢ OEA
consumptive functionality (National EleventhFive Year PlarR007). This goes

beyond the requirements of the water law and other environmental protection laws
that were developed in the 1970s and 80s, angrovides a clear statement that river
flow protection is important to protection of the ecology.

Theplan indicates adesire to strengthen marine preservation as well. Coastal
wetlands, mangroves and coral reefs were specifically mentioned in thpan as
regions of particular interest for protection. Qurrent goals are centered on reducing
land-based pollution from degradingthese environments (National EleventhFive
Year Plan2007); however, river protection may have a role in meeting this goalas
well. Freshwater, sediment, and nutrient loads from rivers play a key role in
sustaining many of these coastal habitats (Bergkaom2000; Friedl and Wuest 2002).
If China is serious about protecting its marine resources, ghould to look at the
value that rivers play in sustaining these environments.

LEGAL ANDINSTITUTIONALCHANGES

The five-year plan makes it clear that the state sees strengthening environmental
law and its enforcement as one of the critical elements of attaining harmonious
development of socigy, economy, and the environment. The plan calls for updating
and enhancing a number of laws including the national EIA laand provincial
environmental laws. The governmenexpects thatthe provinceswill developand
enforcetheir own environmental plansthat are relevant to ther specific contexts
(National EleventhFive Year PlarR007). In addition, the government plans on
establishing environmental law teams, to oversee environmental compliance, at
provincial, county, and city levels.

OEOAO

To supportthe new legal enforcement, the Fiveeear . AT D OI 1 OAO OEA O* EI
001 EAAOhRSE A TAOQGEITTAI AT A 11 AA1T AT OGEOIT1 AT OAI

designed to support environmental management decisioimaking (Five-Year Plan).
This systemwill be a huge step for Chiese environmental problem solving.
Historically, even the most basic environmental information was held by national
and provincial governments as state secrets, stymieing environmental protection
To improve the quality of the information that is being stared, the government is
planning on developing national laboratories for environmental science and
technologyand plans to invest in the development oénvironmental protection
professionals (National EleventhFive Year Plar2007).

The state isalsolooking to promote environmental protection through improved
public participation. Public right to know laws will increase access to
environmental information and improved social awareness lational EleventhFive
Year Plan2007). At this time, mostdecisions br development and environmental
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protection in Chinaare made bygovernment officials (Lieberthal 1997). Increased
public support for environmental protection coupled with national calls for
harmonious development of the economy with the environment shoulgrovide
adequate pressure on local decision makers to promote developmetitat will not
seriously degrade the environmentFurther public education about river protection
from groups such asthe China Rivers Projecand the World Wildlife Fundcould be
used to encourage environmental protection aimed at rivers.

Lastly, the Five Year Plan proposes environmental economic tools to pay for these
new programs. While the central government is planning on providing some capital
to jump-start a number of these pojects, they alsopropose a new tax system to
reflect the environmental impact in production price signals. Thisvill include
production taxes, emissions taxes and other taxes to reflect the full casif pollution
control (National EleventhFive Year Pla 2007).

CONCLUSION

In the 11 Five-Year Plan for environmental protection, the Chinese government
demonstrates that it has acknowledged the severity of environmental degradation
within the country and identifies many of the institutional and legal shotcomings
that have allowed for this condition toemerge. The planndicatesthat the
government isfocused on approachinghis problem more aggressively and has set
number of goals hat if met will improve the current conditions and preventfuture
impairment. Most of the goals in the plan are aimed at prevention of pollution,
remediation of legacy pollutants, and protection of a diverse selection of
environments. Notably, the plan proposes the protection of terrestrial and marine
environments as well aghe protection of key water supply sources.

There are also a number of areas in which China indicates that it plans to make
some dramatic institutional changes. The plan calls fatrict enforcementof
environmental laws that hashistorically been quite lax. The plan also promotes a
transformation of public participation and environmental information sharing
measures. Lastly theD | & pr@posal to fund new environmental programs through
a series of taxes that reflect the environmental impact on the prigaoint of
development will encourage environmentally responsible actionsnd reduce
negativeimpacts on the environment.

The 11t Five-Year Plan for environmental protection focuses in depthon treating
water quality and protecting species. Increases inmonitoring and sharing of
information, as well asimproving enforcement of environmental laws are

suggested These goals are a great step forward for Chinesavironmental

protection. Currently,many of the goalsaddress terrestrial environmental

protection and enforcement on riparian pollution, but byintegrating a river

protection system into this list of goals, China can ensure the survival of some of the
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most critical habitats for plant and animal ecies. Preservation of prioritizedrivers
from development will improve flow preservation that is critical for maintaining
diverse riparian habitats. Additionally, protecting rivers from development can also
ensure higher water quality by preventing the accumulation of pollutants behind
dam walls and their acadental releases as has been seen before on the Huai River
(Economy 2004). The proposed changes in laws and institutions can be used as a
platform to develop a river protection system to preserve rivers that provide unique
biological, cultural, economicand social significance.

The 11t Five-Year Plan presents a very ambitious path to improve environmental
quality. The Plan for Environmental Protection goes beyond any previous piece of
Chinese legislation and calls for historic changes in environmentalanagement and
legal infrastructure operation. The new timely plans for the environmentimply a
sea change in environmental awareness at the top of the Chinese government that
will have definite impacts onlocal governments and communities.
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5. BENEFITSOFFREEFLOWINGRIVERS

5.1 ENVIRONMENTALBENEFITS

Our recommendations suggest the protection of frelowing rivers and river
segments. A fredlowing river has been defined asan undevelopedriver that flows
unobstructed by anthropogenic structuresfrom source to mouth (WWF 2006).
Since fev free-flowing rivers remain in China, we recommend thedaptation of that
definition to include rivers where segments may be modified.

The health ofrivers and riparian ecosystemsare important for both humans and
natural communities. Riparianenvironments support many plant and animal
species; they servascritical habitat for different life stages of many species, and
can provide unique ecosystem services that are often costly for humans to
reproduce after the river hasbeen altered.

ECOSYSTEMBERVICES

Free-flowing rivers provide ecosystemservices thiat humans and natural
communities benefit from. Riversnaturally can breakdown many contaminants in
water, provide essential nutrients to downstream communities, angbrovide water
for crop irrigation and drinking supply.

Free-flowing rivers allow for mixing of natural, urban, industrial, and agricultural
pollutants, which can dilute these chemicals below a toxic thresholdAdditionally,
the mixing processcan alsosimulate hydrolysis, or degradation of a number of
these pollutants The mixing that occurs in flowing riversalso allows for the cycling
of oxygen in the water, a process crucial for the survival of fis invertebrate, and
aerobic microbial communities that maintain balance in the stream and surrounding
environments.

Riparian habitats and wetlands can also play significant roles iitood control. Peak
flow events fed by regional precipitation and snowmelt can be mitigated by large
undeveloped floodplains (Mitsch and Gosselink 2000).These flood events also
provide valuable nutrient and sediment transport to the downstream communities
as discussed below

SEDIMENT

A key function of natural river flow is the ability to move sediment and nutrients
through river channels. In China, sediment is moved from the land to the oceans by
some of its major rivers such as the Huanghe (Yellow River) or Changjiang (Yangtze
River; Saito et al. 2001)The rate of flow plays a direct role in the volume and the
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size of sedimentsuspended and carrieddownstream (Frings et al. 2009). Sediment
transport shapesthe river channel, mobilizes nutrients, and the natural riparian
habitat that local species have special adapted.to

Deltas, lagoons, floodplains, mangroves, andastal wetland habitats provide
examples of important ecosystems that dependpon seasonal flow variabilityand
sediment and nutrient transport (WWF 2006). These habitats experience extreme
droughts, floods, freezing, anoxia, and even taxconcentrations of nutrients, due to
the natural variation in river flow. However, as peak flows flush these communities,
new sediments can be delivered, allowing for the rejuvenation of the plant and
animal populations.

BIODIVERSITY- AQUATIC ANDRIPARIAN HABITAT QUALITY

Plantand animals species have become adapted to frlewing rivers and their
surrounding environments. Rivers have complex flow patterns that can vary
annually, monthly, and seasonally;lesevariations serve as cuesor life cycle stages
of many riparian species(Suen and Herricks 2009Fu et al. 2003 Poff et al. 1997).
Additionally, intact ecosystems ensure that food webs remain connected (Allan and
Flecker 1993). Disruption of the food web, such as the extinction of a keystone
species, can result in cascawlg effects of local species los3Mills et al. 1993).
Protecting biodiversity in China is important because the country has one of the
most diverse ranges of wild flora and fauna species in the world (Wenhua 2004).

Free-flowing rivers are especially important to fish species that can not disperse
around a dam.n the United Statessome of thelast remaining strongholds of
healthy fish populations are in the rivers that havéoeen able to maintain their
natural flow patterns (Poff et al. 1997). This condion is not unique to the United
States. Manymigratory fish species require large catchment basinwith long
uninterrupted stretches of river for different stages of their life cycles (WWF 2006).
Prior to damming, the Chinese sturgeon of the Yangtze Rivencemigrated over
3,000 km, from brackish water near the mouth of the riveto upstream reaches to
spawn (Ping 2009).

Studies have show native plant species to be more abundant in frlewing rivers
than in regulated rivers (Dynesius and Nilsson 1994Nilsson et al. 1997; Jansson et
al. 2000a; Jansson et al. 2000b). Aquatic biota have adapted to natural ecological
processes that have been shaped by the natural flow regime of rivers (Naiman et al.
2002). The flow regime of rivers includes the: magnituddrequency, duration,

timing, and rate of change (Poff et al. 1997). Together these five components
directly and indirectly impact water quality, energy sources, physical habitat and
biotic interactions, ultimately determining ecological integrity. Intactand healthy
free-flowing rivers balance these components and support plant and animal
biodiversity.
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CONCLUSION

The protection of rivers, particularly free-flowing rivers, has immense benefits for
the natural and human populations that dependon those rivers. Our research of
rivers systems has illustrated the role of freeflowing rivers in maintaining river
channel characteristics, native biodiversity, and valuable ecosystems services. By
developing a national river protection system, China can ensure thpFeservation of
many of these natural processes.
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