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With the increasing rate of waste water treatment, sludge
yield is growing rapidly. Over the long term, China lacks of
clear strategy on sludge management which is significantly
behind sewage treatment.Sludge treatment has been an
urgent issue in city management. Based on this context,
this report analyzed current situation at home, looked

into experiences of European countries and the US,

and provided suggestions on policy improvement and
technology selection to promote sludge treatment and
disposal in China.

Sludge composition in China is different with that in
developed countries, mainly with low concentration

of organic substances, high concentration in grit, low
calorific value and high concentration in heavy metals.
These properties not only pose new challenges in sludge
treatment and disposal but also increase treatment cost.
Present situation of sludge treatment in China is severe;
construction of sludge treatment and disposal facilities

is far behind, and low safety of disposal is concerned.
Most sludge across the country has not been stabilized or
properly treated; it is directly disposed off to landfill sites
after simple dewatering, which not only requires great cost
in transportation and disposal, but also triggers serious
secondary environmental concerns, such as groundwater
pollution, heavy metal contamination, pathogen and high
salinity pollution, and odor emission.

China is facing many challenges on sludge treatment.
Firstly, there is a lack of sufficient financial support. In
most of the cities in China, the sewage treatment tariff
imposed is inadequate to cover the cost of the operation.
And the sewage treatment tariff does not cover the sludge
treatment tariff. Though recycling sludge can recover a
small amount of capital, it is impossible to achieve cost
recovery. Secondly, it is hard for the local governments
to select appropriate technologies according to specific
sludge compositions, leading to high cost and low
performanceefficiency. Thirdly, there is a lack of cross
sectoral coordination on sludge land use. The standards
and regulations related to sludge land use sometimes
conflict with each other.The last but not the least, a
performance benchmarking and information disclosure
system is missing.

The European Union and the US are more experienced
in urban sludge treatment and disposal. First of all, the
EU has good sludge management frameworks. Technical
Committee of Sludge Properties from The European

Committee of Standardization is responsible for setting
European standards on sludge, including standards for
sludge parameters, guidance for sludge treatment and
disposal, and future requirements for sludge management.
Secondly, EU has set a series of regulations on reducing
secondary pollution caused by sludge disposal, and
recycling nutrients and energy in sludge. In addition to
the standards on agricultural use of sludge at the EU level,
member countries also set further regulations and policies
domestically. EU regulations are clear, tailored and
practical, and with learning and practicing its contents
and scope have been updated continuously.

Land use is the main way of sludge disposal in US in
past decades. Sustainability, odor control, community
acceptance, energy efficiency, resource recycling and
impacts on land productivity of sludge land use are the
key concerns. However, with the increasing management
cost and stricter approval process, the land used sludge
is declining. US is exploring new methods for sludge
management. For example, co-digestion with other
organic wastes to produce biogas.

According to the discussion on the situation and challenge
of sludge treatment in China and the analysis of the
experience of the EU and the US, this report summarizes
the following suggestion to support the decision making:

Strengthen the coordination between
departments: The Ministry of Housing and Urban-
rural Development, the Ministry of Agriculture, the
Ministry of Environmental Protection, the Ministry
of Forestry and the Landscaping department should
work together and reach agreement on standards of
sludge land use and regulatory process. The Ministry
of Environmental Protection should strengthen

the law enforcement and supervision, prevent
substandard industrial waste water discharging into
urban sewage treatment plants, thus reducing heavy
metalsin sludge and increasing the possibility of
sludge land use.

Select the appropriate technologies: Conduct
experiments and pilots in the local sewage treatment
plants. The governments should pay more attention
to the R&D of sludge disposal technologies and track
their performance. Based on that, technology hub
for different composition of sludge is expected to be
produced. It should consider not only connecting the
sludge treatment and disposal technologies, but also
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the cohesion of the use of sludge product and energy/
resource recovery across departments or industries.

Establish a sustainable financing: sewage
treatment plants are constrained by huge capital
investment and high operation cost, new financing
channel on sludge treatment need to be developed.
Local government should conduct the “Polluter

Pay Principle” and include sufficient sludge

disposal cost in the sewage treatment tariff. Local
government should also verify the cost in investment
and operation of sludge treatment and disposal
technologies. Meanwhile,local governments should
explore multi-channel financing mode, and attract
more social capital through franchising, government
purchase services, equity cooperation, so that they
can actively participate in sewage sludge treatment
facilities construction and operation.

Enhance supervision and establish the
information disclosure system: Verify the
sludge production data of different sources.
Investigate typical cities from Eastern, Central and
Western China, and conduct research on sludge
production, properties, treatment technologies, and
the environmental, economic and social impacts.

It is necessary to set up a long-term tracking and
reporting mechanism at several points. The Ministry
of Environmental Protection should play a critical
role in information collection and disclosure on urban
sludge production, treatment, and disposal, as well as
3E impacts.
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F B A Hong % 70 25 R A7 SR AFvk 1R 77 49 B $ Mk &

P f 3o

AR

R T @ 69455 IR IR O RR A9 AT R R RS
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ZHFERIE, BKLE NS RERERENEET AHICE
R, ik, SRGELETVARHENBEREEE

RETFERBROBRAMBIREZFNRA, BNEFE-LERE
. R RIELENRAENES; SRIBANBREERKRMK
BAHEEE; SRR, AT AREELENEESEHNES T
TEIREM T BEFHTLHANANEEEHRE. HlW:
XESE (2010) IRER, BESLHF BRELESHTNLE
BHIESRE (A7KE80% ) HEESEHNZE-643.6 T T8
WHE", NBEF (2013) MARRE, LESMESEHORT
L BIRAR B = AR = AN 4.4 — RS 2, FRESE
WIBLBETTERNRESE AL R LR,

2.4 KEINE

AEBHETRNGESLEH#THFANN D, FRIFILR
TEERE. REFEK. EE tHAA. REERNNTIRLE
BAMNFR/TERE, BE. 2. KRBT STSRAERAR
EIRABETMMA, FNARTRAELETTANRE K S
HERUAST T IR, ASRAIEAEEE ML HE,

3.1 tRER—E

FEEME S BRAFEEERENZT20uF3/HAT “HA
BB o BHEAERFSREIMFAAE, HERE (KEE.
W AR ) EMAA. FSREEFLETR ABNSEL
EABRYG, AP LF BRNERESIRZEEBRNSE—
RERNZE . BHRERY. MV ERITH, HAERALWIRA
THEE, BE “SRRA" EREFTIEMNEB,

FERFTER T A AR &R, B SIBEHEXifEH
BER, MEFLERA—BMNER, XREELWT SR
FANLEINLEE, REERXRREEETERIE (RATESR
SRMIEFARAE) (GB4284—1984 ) » RERMHREZBMER
BAKBREZABHA T ERIFE CHESKAE SRIHR
¥rAE) (GB18918—2002) , EEM L BIREIPE S T Tl x4
(RS KANR TSR B R AR )Y (CJ/T 309—2009 ) . H
f, MEBIOMEEFIOTLIREPTTRESESEMEN
TAYMEENES AFRENERS—#, MRRAKEAEN
BERAE, FESHINTIVIOESEHNSRI T ANEGE
e, MMREOIMREBIFHIMESNERLREAE, F
FXUBRF ARSNGB LIEESBNEITLYIRIRHANEY

\E%I\ﬂ@o

R, WF “hEEEE (ACRE. HE . k) AHHNS

B MRZ AN NEEBRMITE, RESRHEREE,
FBEACR. ABRMLRRESFTIWMEEIIAME, RHEEX
MBURTIGE B, XHNRARRERESEIH, hRERG
TSREBNE . B0, BISREKR RN, BTHREX
SKAETMEBTREREKENLEE, SBHAKRES, X
FIGIN T ACRT MRS HTAEABAEE, hIEMT BN
X, HEBESBIBE XK. N TRSEEKE B9IHRREE,
ER G FEAERHIT KB RS R,

3.2 I ARER LR R

BRERMNSELELERABE RS, BMEARELHT
FRIERIERE S B ROREE 2 Al 0t 7T BUS E IR A9 IR Bk AR . 2K
EXF, BTRZSEEMEAKBEN, SREEDITRENE
gt EEEAMTTREMRGEERITREANLERARRSRE
FREEE, BEANS REEBABNRRNEFLERSE, 25
RALBERABREEFRENTRARE. NEERELXRE, ©F
HTHREBSKEMNNSAER. TERIWSKEREFEMRESE
WROAES RN, SESHEF. HE. A0, UESEEH
SR, THEEIINSRATY RSB RS FRARE, T
BB RSIHMNEIMNRBEAERA. B, EREXTERN
HEFEEEAEENMAREE, NWESELERBHHHKNE
FRAE,

77 B R 7E 1 4R 75 R AL TR AL B R R BRI R B ANk
REHAEFRIENIZR ., BT tHREANTRESRAEY
BREZTFI0FNER, DEERERERFHER, NS
KAEREHLTA. EEHER AT EST B RS
SR EHIT AE, SBEARALS, BAGETEES
BIEES, HERET, TH— NS RAEELNRENST
THEE, BENOEBRTAREEANSERTEGSS
17, TIRREIGREAR SR AT T

33 FBERE

KESRAELEKAKRG TR D24, §o—FKH
BRNRERE, BFESRLIELAE FNFEHBRNZZDFis
KAIBANE, FIEE R, 2013%F, BFRAEABENSKATE
BB E RSB B A17ZTM23812 T, SIRAELE
BN G ST R 896.7%. MAFBFKIE T S REENEER
£, BEEBABMEE— I RE. FENSRLELERLEE
BHERRHERE . Bit, SRLBLBNFE “REWR. 1B
RFIF. PeeEFE. AR, BEITE” NENMBEHEE
X, BTRZAEBFZSNLEERS, MWITBFMTKLEAF
B AEERGROELBEASDELSEFENENTLEAELE
S, BT BSNAENIREIERE, SEERAEATME
HSRNARNELE,
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BEl, REZEHEHHAERNSKEESR, ATERRER
1, #F5KAE NEFETHMERE. KIHEHEES, Bl
FEZ M RFHTH, FRIFKEEEYN Ho.81oT/m, REIL
R, b, BR. ER. ERSLEHTST (XTHEMBES
IKAIR BT AT KA BA DY (UTER @ ) ZHE
0.957C/MEEHRAE; RIRS, BRIER. £, BRI, KREBDAPH
MIEBRSKMIZERRIAE] BN 47T/ MARERE",

mE, HEXIHSHXSKEEEIRETREELER
KT, HAZMBOTERNERNSKLE, HBFELERR
TREREATRLELEBRRAT . AEBRSRLELERA
BT, HisKBERRABBTERRKNER, FRBERK
B RALELERR, SSRLEBLE-EFERSTERE
MRIE . BUNEASKESRAELENTIEERE, EARFAES
AEER, AEENBKR. XEGMATKLE EERLTRE
Z[8, FRRERSREELENTESE,

3.4 REFIEHEERATHIEREK

HET2014F1B1BEMRTT (HEHIKSFKEERM) o
CHRAEK 55K EEB) B35 T, MBS KLERIEE
PEERNHETRLELE BN ENTRURLEELER
REEE. g, AEFRHETRE. ILXHN, IELELE
FHERAFFEERE XTERN, AEMEAKEERIIRORA
XBURERER, ATES; EARKRN, RERKERERE. T
HEMESKGE BARWBEIKEIERT TEN—D “Fl
B, BARKHEESTHTANBURNAY, fmixLdlE
SBRFEISKEE MEEARN, FEREEMEAN S
R E.

Rifn, WABFHRZHEXRIR, FBEERTROLIELER
M, 2ERAELAECANIRE, hABFRDENRERET
SIREENEERIRE, MRS EIRT RFEMER TS
Jo BMREBIINIZ AMIRET RS~ EE. SRS, TR
BXOMEEERELEREBNEEAFNERMT, BEX—RE
AEREEMARIBIIFREETT, HEELSLTMES. T
W, REWHESROELENESINSHERE™EHEL, B
FEE,

—hE, REHESEEERZNETINEEAT, 5—
FE, XEHBEEBLN “TTRES . RSB T ARMNEE
SRAELBIRABRAEROE, BRAZIASRENLE
MA, BRATEEAAFMBEZEE, T EREXZERAN
HE, MATSREETMASMNGHO,

3.5 KE/IN\G

AZRY T FEHBSREENLIH . HEXBBA.

BEXREBIIMARLENEXTREETAENGE —, BEXEBRS
SErhhE “RAERT FETHBEKL, TEW. REWDFD
RO, REGVEGRRANNZOBRESNEZA; Kit
s EBMARR, SRABLEN~VHEATE, SBUTRLE
SABFRAEFRE; PESELELER KGR TBF DS
W, ROKHAINASRE,; BHXEETRENES AT HER
%, HEAMGIELZLRFIMS. XEHETERBSEEER
I B9R A Bk

s bR ke, ATRIBH T REFERTREENER,
FEEERROIBT TRNDT, AR BRBBIRHASE

4.1 EEDRGER . ZMFRERR

MEERTRLELEEFREINEL L ATEEN, BH
ELXEHI T AERNN LS RAELETHE T F4H.
MERED, ETERLAELEBNEIMEETHENTAR. A&
M THEXERE, RXTERAELE RIS RN RE AN
BB ERMFHTER. EXPER, L5 ELBFANE
RE. mAKNE. BARENERTE, NEERENLHIRE
%, MBI hsRHITEE,

ML, B, TERERENE S REENERE Mt
BENSFIXEERAHNERES, BIMRRNAER.
EMAEGRR, FAREX “AhER N “ENER , B
B, BIExsRETEEMEE .

411 =H

1993F 28, XEFREEKTEMN503%K, MHEE
HRBEMAHTH (SRLEESFBRE) £, HAXES
REBNERZN. ZXRXANBEITHNTIE BRAESEHT
HET ISR BIRE. SIRMREERAEITRRERAE
F=ATiE. BETIERBEEAER. SRYRG. BEL
Bl BEWEmE, ERMBEHNESFHE. EFRFIRISREE
AR RLMBHN BN, S NBEENE T SREFIEE
LEMNBETR, A, SRIMI BRI —NMENTEHNS
REETR.

ATHRI WA AEERERRER, BAEHT, B#%
AEFMAXKE, LRNS[SERNHFFEREEWE, XER
Y. XERMABEEEERMEERREHE T —PRKEH
®, BX "TASHENTE (2REL. BEALIENTIE)
PHIBEIEHHNERERE, BREZZERRAZSLNEDN
RMUEEEERRER W, ©
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4.1.2 BRIM
BRAR

RN REENERRARHBRNEENRRAME. TR
fE, IRFASBENERAT. TEHTH AR,

EMNRESN: RENSELE, TR TMAIA. WK
EIRIEEE - RINAERAR, NP S REES £ R5H
FIRBE, FRUEFTFUTNATRFNFDREERESD, Bl
(RBSRKLBIES) (86/278/EEC, TR “/5iRiEL” )
R KA IEIES ) (91/271/EEC) o

1986 F B AN “SiRIES” —AERESERA, EF
A thiz it AL E MIEHE, BALLSRA A L. EH. s
ANERBENEELMW, “SRES” FINET SRR BHE
RE. wANE, MESEESBRENRAATE, BNtHE
LEERARZAIENTIR?. RIFLTIFN, EUAREERELIELN
SRBEEES NS L EEANARNEM. “SRES” M
BT THIE RS RAER:

AEHFRRHEH BRI —REE ( KBERRAETAR
FRlEZNER, BEAEIT=F) .
ARRMBRIEMEEKTT, RTRM

S EEEEMAKRMEXEY (BEERZ) , EX
fERT10 B M REHA

%35 BRI AR E DA SR A SRR TR T
RO, REAREXRBILFICR TIRNR:

FENEREEMATRLNEE,

TSR BB AP BT

TSIRAAIEN T

ERER TR, WRERSRENEGS.

BRTYSERANMERER, SEETEGREFYE, Al
RIEEHIIT (REBREFMRLIES) (2000/76/EC) o X
MESERTREENZENTLAERSHR . SRR I
W EHITHE KB RETRARE R,

i REEKE (RAEFYIHIERES)Y (1999/31/EC)
R EEITHR2003/33/EGE K B 52 E& 258, /0 0] F fR h 3% O E 18
B, %8S ERK2016F T MBNKAIEEER D 219955 K FH
35%. XRKREHIENEEUTHENTREEN X,

SRINESENRRN: MRS ERETETZHOMRE
UZERHBREFERAZR2 03 (CEN/TC308) , 31T
RERTE A . F1ARIETRSHMNIVENE, BEMESH.

FHE . EVSHNRD . FAHETRLELETTIEANES
AN, TERARR: FRAELERE. SELBMA. SER
TE. TSRS, HIBEE, SE3EMRITREENREKFTR, MIN
RKTREMEL S RAIELBEHEEL .

BRTREEESRRAE, EEEEEZCEEEBHTH
EE, MEEMERDE. ERHREMEIER B P hX5RER
ERINARETNEER AR R, XERFHRIDTRNLHTE
AT BRARIEM S E & o

Sie it ¥ A RS IMITAE

“TBIRIES” WESRARYAA, SHENBEY T —F
e SR LA A T8 HH. M FAKEN
BE. ARBIEEET, B2ottL8oFRHHLIK, KEB15EH
SRESESEMETHE., XBHETEHENLKER, flukk
YIFERMARNEE. BRIV A ERAR#HE, X
LHEEESELIRS TESROREPHER. BRIRK.
REME, “SRES” EEXNIBEMSENLHEE (F.
M. R, B . RTE) PAWMRET A, TSIRIEST
AR REMBAFAN SR ELRIREGAS L, B2
RENENSEYRERRTE AT ROERBRRENRER
Mg, “BREBIES” MSRMIMAMA. WEAFMBEREENER
FRRRFIME. ZIESERMBTRELLIEF T #HTRA,
ERATEREXRMGTERELENTRIEINLE, RAERE
RAEENSE, B “SRIES” FRBEESRALET X,
KEEEREEOMERAESERBAEMNT T “5RIES” BX
BHFERNRENEEREER. FEERNAR. ZEB. F=. B
RAFNTZRABRERL TAREER; ME®A . #Fx. &
E. mWmit. ZEENENSEDESHIRE TIEER,

“SIRER” WiT202 FE, MEZRST2008FEZFMilieu
AT EHAXER R ER TR T A AR E AR BTIRE. &5
HEFMETHE . BIIHEIFET 60 M. THEREET: 2006
£, KBoyE =L Fi5iR1010AM, HF, SRR M A EEL40%;
Mk B1sEN T 5 RZEE8AIT887 A, RV KA LH45%, Hb
SRRALAF=AMNEREERE. ARFNEBR=E, 574
68%. 65%HM63%, ZEMBAEKR, TRERTRA, EEHEEIAMN
THFIA, SERLIEXANT HTEERNTES,

TEHRIZIHERENERERLR.
(1) RELF
ERDHOMFIEREE RSRRAFET U TR M.

SRR AR (BMBE) B AT MUE R D
LEEEFAE.

BRRAN— M RETTEXA THTRERYES L
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BEMBERNE, XANELD T BT RRNFTX, B
WD T B S EREELERAmMHEAN LR,

RRALENTRAEVEKFTENHERETE,
R, R, EAIEE.

BRRBERS IREAVREE. B LIREMTIEM
TRRERENFTEEE RS

(2) RFIALRRONEGE

B “TSiRIES” MK, MEXHMICES, HEET
R A E R BRI R RN B ST5RRBAE XK.

MWERESEHRE, SRLHBFAOHERETFEESE
HEHR,

(3) H=®m

FREARTERN SR HFAN—PEERER, AR
IR ISR A AN —IEE, AKEETIAA
TSR REXM R RA A

REFRTHFZXTSRLF At @ ERNEREXE
MR, ERAEMREREHEBTESANZRERIRE
X AL ERERER T RE .

4.1.3 EH

PR LESIRRAFENTIRISHR: EE (REEEN)
DRFEM, NMENTZRELMFMANNATRME. AREMH. Sk
EMER. THABERTHEM T HFANER, MEESEHT
TSRMEBEARERE. TEEMSTNENRETTE.

RS RRANERTEE: TEAESENERTIR
XK. RN, kAEM. FIZRYFIFRHEE. Lk, ZIEER
RKRIPHE, UERKENTASTRERSE.

&S LSRR EN TIRSHR: EEEKRTR RIRFE L
#RE 4850 ~950°C, EFBREBATSRNENRETS[E,
RIREBETEREERFEBE Do, B 5 RMET £REHER
MESEURG. IBENRBENRFLIRERLR, AT
HRERERE, FUENESFMAEFHYEEHN0.2 ~2.5mg/m?,
HEEMERAFEBITI0omg/m®, B—TRBREFREMIHOHR
TigEE80omg/m?®, thHIAZE180 mg/m*Hy, EREAREIT200

mg/m?,
4.1.4 EEIE

NEBFKEE REFSENRERELERFNRER., B
EMERBEMERT. FAERBE=ARX, HKE. EE
KMBFMBKAMNEREEETREER. XETBENERESITEM

BAE RN EARH TR BANEER A BN EEN &S X ENE
K, BFKRE. UKASKEETEREN

TEDIOXESKLE W5 ELEAEMERES (AN
BWHEHRES ) . 750 (BRIAEE ) RENALRESE (K
BMEE ) =N TTEEA WL EREBEENN I,

(1) YERARSG (ARG RAREES ) BREEEEN

NETBUFHE T HRAFGIFE S RI RIS KLIENTS R
LHESEFENES. BKHEEEFYHHEERT S0 EREE
EHBUFNIREMER, BRISRES. Hla.

FEKAREERNS R AN B MR R AL B ERL R BB IEYE
T BAR AN B B AT A E R A
RIR AR5 KRR

TERREE R SH A SRR R (EERRSERE
HE ) FARAR,

(2) 780 (BRIEE ) RERRAEREN

(BRI BRTAKALIRIES ) BRKE M RAE R BER I57K4LE
BENgG— 2R, LERERMRERER 5 KGR RERNISK
HER. BERE, MERBRSKGEREONER. ZEEM
MR RE R T BAESKLEEMERETENEAFRTIE. HIit,
NETBFHET OXEWMBKEY o (BRLEZERIFK
) 1 OXNETLIREETERIFE ) RB\HPWIRE, FRILT
M BUF100% 12 [ #97K 55 52 B 5k 5E Al Th 75 7K AR BB A5 R AL B A9 &
TME K,

Hep, XEWHBEZINEHERSK (75 ) LEEREN
wWit. BESARZTINMENTWLETATEN, TIRET
TSRLEMBEXER,

(3) RERFGL (WHMEE ) BXRAERZEN

BREMRENDXET SKLEMZREENTERSK
R, EXERETEE TENRNEA.

CRETBKBAERES) BFRT & (RASEL ) BFH
KPS KRR TTE R AR S,

CRETBKEMERTREG) BHHT (RAZEHL) AR
RYSKHF IR AT BUS K EM A BT 5 R R F 2.

XTREENS AN & KT ROHBORENFZBE-E, XNE
mHHET CXETREENFERSG)

NEMBRLEFERBIREE~. BRURLIFN, MR
TERREEAB T ZFEMNEE. AETNENRRTNIFMIEN
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HSE (EEUBERREE) NREMNER,
4.1.5 5[E

REFEAE=NSRINE: SRERAZN. ROKESLE
EMAEFEEL. BOBRESLEZANEF R EZNETER
ATFHsEsREE. BHRFLELR, SRRAZNSGE TSR
AT R M AN 2 EERESRYOEGER, FHBHR
BT SRRAENEEREM. SREMRANERMEXE
BMEXRERGFERSE, HAETSEATRIYN&LSEDIN
EHIRE.

4.2 SIBIRIFRARIRE

SRHNAELABEESREE., FLRE. SRENKREHE
k. FRREMETEMBIETR.

ZHERZVHSH T REENIRIEIBGHTHEIE, RIEX
BEELRBDBINAIRIEIE L BIARTIKE, MitE2020%F, R
SHAERENSEMNEEATELENTR, B, XMLELE
IS EIE K

EIRAREECMETEYRERR, MHER, B5ELH
MAZAN—MHEENLELENTR, IMATRNBREREERE
BER&RZNERAELETTR

LS5RLMAANLELETAFAEEEMAN, BEISRE
WEmE e RMEE, EXSRHTLELENTERETR,
BHTLSRESREBIR. AOBESHAKRI, MiAATS
RAAELABEZHRIKEEN, BSEETREREAZ LM
T,

tesh, SERBELRENGELETNEBRMRES TS
KMTARIREE, Wb, BOSUER TV RHEEESNHFRNES
VI, REEREREMERSRLELELES £ RFEN
BEEEN, BIARTESSKAE WFEARELEE, BAS
ERe, FitBErEANERENRD,

Bz, RABEMNEFRRMEE, BRLIREFMMAEAL
%, WEFRNEEREAGRNRER EENARZRALIEL
B,

4.21 E£H
20045, XE16000FES5KAIE =4 T 718 FMTRE ( F

F)®, HPATIHF AN G55%, EARNIRIEEGIEIEN L
28.4%, RIEAIH14.8%,

BT REEBABEZFAR D B AN _EFHisRANIE
DERTRENBNH#E—FTE, Moot L8oFERT, EES
S LR B ELBIARET EFH, 2004 E#Bid50%. HA, RUF A

MEAEZATEN LA AR, FFEkR, XEZELHBHNA
BTN R EEEE K, SRIMFBNTRFENE. =
TRiEd] . HEXEZE. SRR, FREWRXY L4~ 0
MERERTRIHBEBNERANR". XE—ERELESSE
THFBERFRED

15 = M B JLE FHA B SR 3 BITIR Y L #h i F A e A &
FOEBEUTHTARMEFREFTIE. BMAXDMRELHEIX
%, BriEHMATEIE LA B KETT TR T 75%, Sk
FMANBERDT25%. TR, ZAEHRNERFHRE. B
ERATAHELR D TIZMNER T BHEE.

BEERMYREFLEHBEX, 2008FEFEFFIAZE FAZKFIB
KRN TFI A, 2013F AR R =B RN THBEABES
o MEMERTF T HITERLMF AKX, AXFBXTS
EHBEERTSREANAS SRR, BIEM T2k ARE
MBI, BTFHT BEAMNBE=902 /75 RER RIS T F)
Ri#tfTaE, XTAEBREEIHZN AT REE~£LPEEm,
T F AR T M AN BB B SN, WiE= K PER. ANF)
BRIMAMAET N — LB MEZFREZEIL TR TR A E
LEE RN EENE.

EFENSEAAEETUBEREERANER, FHEN
ETEYBERRKNF IR flm, SENRH#LZE2 1
Fg 1, MEYHER. BFIPHFERILES 1, TEEZETEE
RPELWNADEAE, IHENERETRILTRTO#TRSE
£, HEERUKENKE, EIKEEEFUHNE,

BETERRR, XEFRREFNSREEER. flwmisK
LB BTN T RECTEKBENENIER (HOREUEF) 5
TSRS ANIE, —HEIBMBAKIR, H—TEIEMREHELE
BRTE, EH5KEEBTHNT M. EXARKANEE
BRIAKETXEME, FEEERFYRFERN it T B
RAMEENEFM,

4.2.2 B

Moo10FEF B oyETRAB LA BIKFIERE, 5k
KA. TREE. SREEMETABES X (MIMEESF) Fr
DEMTRELLEHEEARK, DH1Z37.3%. 23.8%. 28.7%H
31.3%

BE, PMMRBTEFEEHBZTAMNHIER (KRAXEE
H. ZE. BAF. ZE. ANFNE=) , SHLEARUE
RRZE7, SHMEBE7EMTKERRE, BREMESAHR. 2010
£, A=MERNTRRALLLESHEBE T65%, HARERS,
KB T 70%. BESRREELLAIES, K50%, H=MNTREKA
s REEE S 3 240%H45%, MEE. KEMEENTS
RIEIREEBIERIRIE, 9512 0%. 1%F15%.
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4.2.3 EHE

EEINES RN A B 2004F 82011 F B EAFE, FEE
AR, FHEEFE2027MTFIER, ME4 R, ABHTFER
FHEENBEENEN, EEFYER24.6kg, WESFR.

REFTRELES

M20045FF 2011588, REEEMNTRTEETULK,
BREALETETHRBE, MR =, SRSEINRILRRE
HEERLE; ATMRERFERBENEREFH, SREMKE
IR G A EEE N, B, 2004-2011%F, EESELAE T E
NExRBEBBERBESLEFELEM, M36.2%EMNT54.7%; 5RR
LA TR, M31.9%FE29.1%; T#HEESLLTHRRAE,
M27.9%FEE16.2%; HIEHEENM4.0%8 0 Flo, BRl, EEIE
FEEBAERES, SR HF ARk R

19755 2]1995F M20F 8, EEISRRILER A RMIE LA
R, ME7FR. A, SRMERLEM1995FEFIRN A, FH
ESRGCESRHEEEME, M2004EHF R, SRMBERENE
ELBETREMBEENE. BRlEELT 265 RINER IR
B, §EKATLIE716000M555R ( FEIT) %,

HZE2010%F, BESRAMMELELLGIR44%, MIHRIELE
AL R56%, WMEBHT . EESRMERENTIETXZSE
KB HIBEREE, &E2REEN44%.

BRRENESERESEFETYR, RIS RAEKE
BB RINERR, MRTFEMALS, KB HHEEINE

;’ﬁ5| 35

SAERE, BERSHEKE EFRNREY T RSB HE%07S
e, MRIEREREMASHRRE, £EENKE] #ESE
R R

12 E B9 7508 0 A SF By 3R W B 38 B 7 0d K T R B D 5
£, BABESRMMENIRNTEARR, B REDENER
R RSB EESE ( B.WiechmannZs, 2012) , KB4
FREBEENTY, XATEHRARKEEERTE, THROE
EFHBERITERLABE, HOMTwRtb T BERBREERN
WEMGT . KEMTMERESTESREMREHMRFEL,
HREL, DMK, BAPCO2HME, EEM2003F 2010
£, KEThERESRHENEGE4000MENE FE27.6
B ( FHEit) , 25KEMERENSREOFISRER
4MJ/kgo

EEERENZ, SRMEREATFMERF EBBTE,
TIRPHB AT RNIREE, AR R IRAENTE R GET . th
3¢5 SRR EL R Y BN AL AT B o 7508 SR IR BE I o] K IR
FEIKERE, Ak, ATHAMEENBSSEHRD, EEREFRER
BB SR EMIEFR BB TR, £2007—2008F, {EE
H138000M B INT ML N ER. Ak, EEBUFMAY
HERBA LN REMR TR EHDREA, B2
B3R TREHN BB R T2, B~ HEE 1650000/,

TR

BESELEBTER=MI0E, BRELHAA. BIRREN
MEREE, X=MZRABTTENIRRLLBERNENRS.

ExAA (RAZAESEE
£, L 474%)

o IR BAET IR PERA)
o RATRAK

o FiRia g Iy AR R ALK
o TTIHTRTIRA AT L
o FRIAER (FIRIEEHLAK )
o TR P EOEE R R

Bk (B 23.1% )

o SFA LI TAE E A T A RA T RN R
o HEMERNYRETRT XIR, MAWKE E

o KTk AT BN HOR B BTA S F
o SRAZIEH TR RITA L FRILH I d2
o A EMAERARS

© GABRE I Y, RPHRFITITF—AH TG

o TR T I B AT Jedh A m R

o FRIALR (FIRIREHAK)

i [B) 4E % .59 :
W R AR (& bk 29.5% ) o BAAET Bk

o RikA R 5 I 8RR
o FIRI S5 P e KB R
o LAZIB I VT AL R IT AL ZRILAY FR I 5 4=

o JBIL T L WA A A A B R I ITRAR
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Ho |

A 10 |

A 11 |

4.2.4 FEENETH

XEMAON2307, XEHMHIKASIARETHETETKE
EASRGIBAE TE, 2013FRIB5KE1416/231T77K, F=EF
BSR4 AW, HEBABBEKASTIARK, FEFEIRI120M,
Y TERAIB45ME SR ( B7KE80% ) , a1 Tk
SKFEAETRINME, EY TSR 4. TEE, XETA
HE=H20kgT TR, MBNMEEHAYE=424kgT 5k

NEMTRLEREXZ—ERARBEENAS, B “RE+BR
REGBIRBEKT IR o BREFRIBREFENREK SR
FUBNEFERSATRENASRAE, RARFNEVMRRASE
AERRE, REBUENSRERTRELZSE, ERRAAES
AMEZIMTBRNELELAE, BNELRATEEAT. Ak, X
EHSRABRX LA ANETHN “HEHERL” .

BRREENTERNBS, BMORTHRBEK™, FHENS
BI o%k, ReERATERETA, MOBRWREL NP, A8
TIXREKSERARN B EB, MEME 0T, REHNS
RESBAKFFUAAIE, #HNTRRERB, WE1HAT. X
BHKSEAERET KEERATHNAREMAHELBRE,
I ERREMISKAE MEII T 5K RHAIRLE,
FINERITIRNBSRBRE. FRLETEMNEERHE 75K
SEMTREEFFEZABEN4%, UEREMHHRERTE. X
EhisRAE R KA 2013F K BUR K< R B %2,

NEMEKEE MSRRELE ZEREHT —ESK
RERRNZTER, EEESKLERSE. SRLBRZM%K
BRAMERG . X=KRAFHVFURK R MRS,

TR G IE B S R LTI R BehE R IKE B R A F A
MY BERENEBERGRESIMRIAIRFE, NEWISKLE M
TR A R (VERA ) FANRSSEYHIRURERETEE X
SERYHER IR FES (BImSchV 17) BB ARPRE, SR
EEEFEL RIS, XEPERENET ALK, SRE
BHREUE, RRHBHECTRIFREEAME. REFHNESSLE
FERF=AE N33 AT, AFI AR, tih, BREhiZES,
BEFEMESETRIEAGREY, BHERGHTLE",

4.3 ERENTIEXIR
431 FEIEE “SRENERL

MEERKHER “SREMERN" , XBURMNHZ T
BRE ‘B MEE, BERRSHLERAZ W SEENT
A, REREHTAREEERDHSHORATAHESRE,
RARSEZFALHRBERFNERERE, CMRAERET S
RAIEA B R SRR ZRNRH TR~ LA THERR,
RETHINE, STERE>SERE-ENTH. Him.: &
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PERE S EEENTE RS ERNIMLEE

B 12 | BM7E=AWMRFWAIHISE S SFE RS~ SMERIELE)

e (2011)

ZEREI (2011)

#HES (2011)

EE (2011)

&= (2010)

ELRIBT (2011)

ERibR) (2011)

0.00 0.50 1.00

By R IR : Eurostat(env_ac_egss2) B 43t By 246 AT B 1E] 2014.3.6 F # AT 1E] 2014.4.10,

KNP EEEKEE, MSRLEER—RESKENIBES,
RN &5k 2R K 2o.06B T A TSR IELE

EREMBRN BAARELFNES, HRULH
s A E A A SRS,

Bal, FEMNEEENREXTURN, HEFRT KNI
7. HESRBER. ESHESHELFERFROLEK, RE
T—‘E’ﬁk?‘i*ﬂiﬁﬁo

(1) BOM

M= SRR . FSKHEFREFY = KHRTL A

0 EEiTdl
LNV
B =SS EERP

1.50 2.00 2.50 3.00

HHFEZRGCDP%

REFTBREET “SRECSHRN o ZRUWHHT, TER
RT ZRIRTUMNEEFRIFRR, mAXNBREFNTHELR
FRFE sk L H A EE TR

2011418 [ 14 74047 M0 55 7K A7 M 72 o L Pl 22 7= 4
B850.38%, SLEBRBHETDRT, H2.68%, HAZRM
F, EEMTUE S S R E R A B E2.42%, T2,

(2) FEEIXET

BENETBEANXNEKSRAT R NEKSEAX
BAL T IXETHKASFNETHAKA S, KEEANXBRA
S0 AER100%. XEKFEBARTUNETHMHK. HK, MR
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%6 |

KA
5 KA A A B Ao 75K AT B

RN 70k

1.8

2.09

0.73

A 2wk %

wE (RFBAZHRDES)

Baj s (BT )

B A (BT )

1.5m¥/h
1.5m¥h (FEH— AN Eit)

2.5m¥h

6.0 m¥h

10.0 m¥/h

15.0 m¥%h

40.00 m¥/h

60.00 m¥h

150.0 m¥/h

EAREN T

H AR . http://www.hamburgwasser.de/trinkwasser.html, 7 12 & 1] 2015.5.5

WK WK JTERREEE,

BZE2013F K, NEMTKEN., SRLEMSRELESFH
KFE AT RBEEER31.9128T”, B85890 T KMiTKE
™. 4N EKEIET FITRIEET (VERA) , 2013FRHEHK VK
{71038, BR% ABf2307 Ao

SNETBUFBIT N EHHIK A S N EHHNAE S KINESE
SRR IRANE PRI B # 1 Ti% BR. 2002FF]2012F &
ETHRATE

Z17

ZN
X H12.51ZBTT. BER &R RMHKRIEL
AR “TSREMERNT , HRAPXMN,

XEMRBKMBKEEIT H3.89T/Z 5K, AHH
AKE1107t, ALEY, REATHYIMKE13KRT/BY,
BESAXMA7/RTHNEKE, 25 RLELESRA, AL
K#HEHI3%.

EEAKNPSKEREN—RELLRAKENS. EFEEH
EEFIFKEER R 20T/ T K. REBNAAZSKLIE
REKEMBBREEA, RZHRAMA (ME) MARTH

2.23

0.64

5.15

12.70

38.00

74.40

88.20

122.20

175.90

76.60

2.39

0.69

5.51
13.59
40.66
79.61
94.37
130.75
188.21

81.96

%, MiTRABRASLLIERE N, REEERP I HH28K
TC/ M KITEKENI%, B, EEEM5KEEFHF0.06MITTAT
SIRAAEAE, HEFHNo.51t ART/2 7K ( B. Wiechmann
%,2012, P58) . XNEESHI FR3FEETRAEMAITE MK
FITERBERYE. WX3ExR, EEMSRAELEHRTEN
757KA IR 2% 450.16 ~ 0.6 7T /M,

NETHARFEIMKSE. 5KE. WKEMAKEM
%o WEIERNBRMAL IR, 1ZNET2015F1 A1 ERNTT.

4.3.2 SR REECFIR
(1) £E

B2004fF i, XEFERFFNSREERN, Hi5KEHE
IR EH I KRECRBNBINNER (NEHRE ) 55K
HE, BITRERMBARE, XTEMREELBSTE, £
BiISKLE WEFN~ M. TEEILAMKANELERRE
TXEIE, AFREFEFYIRENENGIHET EEEFY
BIEMNEFM,
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(2) 12

MBI, BENBEENENED, BTRISREMKEE
TN RIRHR BB R R, EEFRBREWRILS ISR EIMIE R
BB IR. E2007—2008 4, {EEH 1380000 % IH ¥1%E
R R ER, Bk, EEBRFMA L EBERIRFLTAISRE
B EENSRIEBREREA, BREA3RSRIEENEEE
WoRSET#2, B~ H8E /1 4165000/ 4",

(3) FEZEMT (FSRREHEL)

ERTH RN E S RMEFNRHITEFBEE, XA
“SRKE+REBUA+ESERU+PERF A+ £ RE” T
T TAIE, SR RETFEEACNG (600032 77K/H ) F4Y
®t (55~60M/8, &KE40%) o SR HNEESEBHTE
TR AT M AL EE o

Z FACNGHISEERAN: MILERMTERERRKRASMNIE
Hh4.57c/32 7K, BRIMEB~S60003 75K, o U
E3008REWMMIER, FHEWANA72TTT,

4YRETBRIGARHE, EERETHLRAEXZRNE
(8o ~1007T/ME ) , ZBHS60MITE, £¥RtTE
HEWNINIT A173 ~ 216 57T,

BZNIE BRI M ABITEAEE, AMAKRERHEE
B ABRNNENEBERANKREZ—, ZBAM60M
®E. WARELEKITE, BEmMti200E K BWNIE
& L. RIBGEMEKE2007T, NeFE4 K> RE
Koo iTt, BEWRZEN43200 7T, HYTEEE
TSR ER4007T,

4.3.3 BIAFEME
(1) #E

RESKLE SRARFBUARERERAS SHFS
#B ( Defra ) #{TEE, AVNEYWNREBLVNETEHRERRS
UEZER (DECC) &, EXWREBLRGAIRANNETE
BREMNTLMER:

“ EMEMITR]”  ( Feed-in-Tariff Scheme, FiTs )

FiTsF2010F 1AM, HEMNAETREITREN,, FihiE
HNEMRBR = RRIEN AR, Hd, BNAENTFsMWHRE
SR SFITsHANEER, o UFZFTsRENH L, HE
2016F18, H£F 247 MREHEMIEEIKE T FITsHIMNE, A%
ARET1L160MW,

o B4 HEHAGE RN R ( Renewable Heat Incentive, RHI )

RENBRHR—FRETEM~ %, EREHINERS,

Hegs% it sk A RIS . AT EEBFHEBITX—
IR, BEMBRTEERARNRES, WEDRKESR. X
PFREE# KSR RMBEAREIE #1734, MESSI TRyl
MEREHRENTE, BRIREB42MMBSTE ZZRHIAH
NG, ENASILF24MW,

T HA R X 5% % ( Renewable Obligation, RO )

ARBIBEEBEENZ I, REBRFBL T IH
SRBNEERR, WERB T2017E3B B L. LITUEE
EREBFIXFAEITELEEFNENFTERR.. B, T
FERNBEAIOMWHREBHREZZIZERRANK
Mo o, REXASEBNDLEREBEFEAENTHE
BAFY, AU BLERRELABIMAR T JHEREXSRIE
( Renewable Obligation Certificates ) , B @B HN
BARZZVNMEETHERREXSEIE, MREGBEHMEN
& Z SN

It5h, BRIDECCHEL T RFAMHEMIF L, XRTHRE
EHHIE. HENLETRUTHENHNESR, INEFY S
A, BRI FANER &SR Ao

(2) HEEMRET

ERTERMAE SR HAL 34 12T, HHh8930ATTATS
RAIBRER T, 4470 TR TEELEEFNIIHES (05
. IR, TREEE) . BRINSHAMUIEFREE R, &
RESEHE: DT L4000hTT, HEBLEMN30%; BITRR
80007 7T, AFEME ORGTHEENEERESENR, Bifyson
TEERRUR 7250 F THRERR, 2K EMN60%; BT
REEAME1400 87T, & REEMN1I0%. BRMNIEHNEEER
#BOO ( Build-Own-Operate ) , SEFRIEE R A MILEH KCHE
BHERAT).

BTN TS RMEFhRGIEIRHBRE G, &
FEANEAROERBI B ZERAMBEZERE. W TaR MM
B, SRR A2547T/M, B EHIRAIEMNG A72TT/ M, b
NEAREARIEE RIS/ NGBS (CPI) Tk, EMERE—XK, #
BigEL A3 ~ 57T/ M,

4.4 BENESEEAFFHIE

TRER X B it K By 75 R HER . 5K HEUR S R 4 1R
LELRHATEREE, MEREHEVHNEEAH, Bt
EHNTHOIBRTTREBN RSE. RE\EEAER, R
EXREEAFRREERSREENERSE, THRESEL
BRMERMKE, BRAK. RNMINEYSEMIFFRE
EENRE

tEoh, 1T “SEREMHRREN NEMBEA LSRN
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TEEATHE, WG ET MNRESHAKIAY, BINAMINTS
REENGED, MRSEBNASKRERBENMEBERGNZER
Hip TIE,

A, FHEMTeIREENEEATRIEXESEER
REKERHNDEZ

4.4.1 RRM

“TERIEST MERZECRERIENELRE, MEZEER
ME, FREXTRZI—NSRRANG SRS, WRSERA
2. RITERAMBENETEE, ZREDTNERXERMBEZRS
ki, FEEEAHFEIRE “TRIES” NRERE, BE,
— LR R ERBERMEZIEIERINGT “5IRIESL . 7, 1994
FEF I AR H ERBEINTT “T5RIES” (HIRB 199455
A3B, £C-260/93). { REARHETKLIEIES ) (91/271/
EEC) th ZR R E S A A X A9 S275 K TSR A HE 1
IR

4.4.2 EENETH

XEMBIAN, FAENTEEAFHERNT “SREM
FEN" AR, Fit, XEHKSERFELT =M
ENBEMENER, BREEATHNEEEY, X=1TFEH
BIRNET TN, NEMKESERAMEFIXEMmTRRIEREL
B (VERA) Ruf,

Bribz5h, IRESKLE MERLBEFERERAS (B3R
WEE AT ERL T HERAEREMN

CBREBBINTTS /KA EEE Y (91/271/EWG ) E165%E R
B SRMETM—M Y5 KEBIRMIRS, HFETEEL
Fo (XEMBAKK) BoFBEREZSKAENEE RS
. B, XEWEENTFANWGEY 7T5KERE, FEHA
FEX B BKAIE ETIRE

NETEIHET (RTRIWTHKFRERENMLEE
), HHRARBEMERAT.

XEHHEET (KFEAKGI QML E KK HH 5
Y WESHRT BIES TSR TR A,

4.5 REINE

AENATEFERE. FE. EEXET. WM. £E
HEZEATHSRLELEETELZR, FEXLER. X IGH
MR RS S EMESAFHE, b EHEFSEARA
B Ee, FFRUES “BREMHERN | XITR~MOFRE
A, AEANABNNNIENTXRTEBNESHLREER
X, BEEBMHKEFEREIET RN, AR EREBIE
"%

5.1 NSEERIIME, SeEEEBERINE

BESELELEFTZAMIMEEE, RSFRLENE
FSRABAF AR, BRERTEU T AL,

ELKETRELBAAOLERS, BIEFNHSE
WE. RUE. ERHRLEF, NEFRIBIIFMNRE
B, TEMG—ERNSNSRRAE, BHESEL
FANRREMMEERE, BLEERE, Ao
SR ANER,

BIWRWEBIIMARLE MRS, F—I5REE> R
HATZHIE, N5RPFD MBI ITHRIFL
AR, FHRRIE RIS TRE9E

5.2 SIEEFERARIELE

FEEFRAR LR, BATBFEAREEAXAFTNREE
BRMESKEE FESEAME. RSB RENSF
RE, ZEFABEHORTTE, MEFR. AEEEENKRTT
| T#HTRAELELBERANBRALESF EREERRKA
PR REMANHNITMEENRN, REMERMAEA. Pt
MSHO UBEERTEN (LB, 4B, &, MERIEPEK
FYHNLEF) . AhER. REINE. LBLBEFE. WK
MmN ES. AT SEFUEAREETRSEERK, —1
X ARSI RAAIBL B TSR F L MR LANAS.

BRAETRDTMEEXRDHHEEREEER. BEERE
BARfEN, XBEZEREBIHLBETLNGE. 5%, HEBESE
MAELESHENSEN. SKLENHFMEER—MIE
RKEMARRSG, THIARAEPHRAMMNNE-—ITTE. HXK,
AEANLENTRNBREESABMNHEKETHIZ . N5RLER
AR E, YRR RMERET SRLBEENHER L
M AR, BE M A R ST AR K AR W S AR BRI BT A
B, BRSRLERE (ML ) BiF T ARERSSREL
PR AFTERR %

BRE, 8%, SENLEREHLENN, BNESGS
ZRFRERAFE. WEAE. REXHENEFHIRRKEF
Rz, RitGIEBHESRLENR, AEEAELESR, B
LEFTNRELETT

HOR, BERAKEN .

REFAERVEEMREAFRENTSE, SMXBRE
BAMFEABERECLERATIHAA, TR
TSR FERNTERI T EPRIMELLENTTR, #
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PERE S REENEE RS ENSMLEER

B 13 | S BREENESRGIEG B ARG XS @S TRE

A: SITEESKGETRYSIR

MR =S85 1

FURERIK — IMsEFLE

&

A4

I IEAL S

} DTIES KA

C2: [SiRGESRD

TSRt

B 14 | W ERAINIRRKSLESBFRAPOTRE

C1: IER

eI l

A TS i i

BTZNE H i

SNBETE Hb=E ) ez =] !

HfTEE | AR i
' )=
| BESNBHISR !
| BRI 5
| ORISR :
; S| ®iE :
> SVES, 5
| TS EMDE AR !
| AR '
LBz !
| S| Pemte |

XX ek B i

iS5k (SRMTIER)

S EEERRIENEIR

> By LS haves
BmINTEIWVAIEHNEIR

XXiptrhak 215

BLIRIXEAE
SBRABC

(AK)
(BK)

B, KSR, tENR
MBS TS HRIBRI~5R

FRAE
Erhin
SRS (CNG)
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WRAREEMLERA; WFH/NESKEE =4
fSR, UXRMEFEABARNHETERE, HTEFEHE
REBUKE, BIMNEEIHTRRIREENEFYNE
FRER; MRSETORPENREEMRT50%, I
ZRBKEREHALETZ, RS HERENAEIER
FOEERATHREREE L.

WFEZFRILE T ZHNBK, XEFTRELESS
LR, HEFBARAEIR, BEXEERNEE THF
BEMHR, WENFARE T BRI RHATRES
BHEFBETR (BKE80% ) TEiSKAE HITRE
BiKE ( BKEA60% ~70% ) IME, HITRELE,
BEMRTEESRNEREE, H2EKB . KE
I B9t EIFE SR

MRS RESBEFSREYAFBR, TEBEESRIREN
MDA NAEFHTLHFAE, FE5ELMFANE
AERMEERERANNIRNE,

BEMANHBX, FRRIETTTRERMBSEETA. 5
REAMBIZEF ARERSRETEINLES, B
THRIEACRAIEL 72, BREEEREMEIE,

AREELHFANEAMBSZEMAEMANTER, TX
FRIEELE,

EA, RIBAAEFHFARRE, SHUXFELEREZ X
MRS E L, ETEWRF B ERHEIIERMEER,
ME4PT7R o

5.3 B AF IR ERIENH

2014 FK, MBEPENIK (SKOERMFWEREED
Y, BRESIRAIEAE R AMN T KA IEFEAIEBCER,
ME, BERAXRZHET (X THEMIARETKOIERZEIRE
ZHEXOAHBMY (ZHNIE (2015]) 1195 ) , B THET
SRR BEARE, HA ., RTRTTIS KRR FRFOERN £
BN IEEZERRAMKFo.957T, ERRAEF1.47T; BB
ELAEVERN LSHMYAEZEERA K To.85T, EBERR
KF1.27t. B2, ESEROKETE, hREEFREHX
BESKAEMSRAELBENSIMA, bz RNEEIM
ZEABHERNEFEELE, TRASBEMLENEERI
K= & kiR

Ak, BIGHTTBAXN& XS RAELERANIREMIZT
EE#TRESAZE, WTELKLE &MU FEIRAE S KM 2
MAFEERMNE, ¥Y#H—TRSTKEERERE FHRE
BRI, ERER. BN, ZMEHRRLRENBARS,
R EEHEHABLHTHEE. BFEXRS. BRNEESET

R, MRS 55K/ FRAERENREZRMZERS

5.4 IiERE, BYEEAHHIE

KERREEE. AREMAMNEIR. 205FEN+/\EEH
ERNRES . “STRFROTERFPHE, RALERS.
Ko EEBEPPATAR, KTE M TRV EN SRV
EEEEGE. " EEEEVEBELDTBNRRENDESR
MEDE L (S=sOR e RE S P10

RPN IZE SR ES A EL BN S L EERS, 4
REMATHBASKEIE SRER “ZKE” 58, FXHE
TSR EA B SR EENEEATTIRE, EHAMAELXAYHN
BISAKATRAEE ARG, EIRREITE T TR T4,
RIFEHX KNS ELENESR, FENEHR,

Beoh, FREIBIRHFUEEENE, BREFARH IS
IKHENBRS KA, N RS EESEERE, ENs5E
T FI AT RE M o

FEEBIT R THEXE TR IZTERE R RSKEE 8975
REMERE. CEMERATHEMRETRSE. SREMT.
SRAELERFE ., RERFLETRETITRTEEBNGITAR,
WEISEHTHITORERE. — &, BRARE. T£E,

5.5 A&/

AEATEHETREEENSARKREDANNEIL . FAR
A, BEBNNFRELREI; HREIZZMREE, B
BERANK, MESENELEETE; BREEHITXLHE
&1F, TEBRAE, FEEFRARS, BEYURENAS
FRESE, TSR~V HHERR, BAREAREKRS, ik
RARTE &) AT WAL o)
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FRAE R R TR (T 25 R) A & B F34A FHME (RBER, A (kS

5 RAIK 3 80% ) (425 A3k % k4R, 2011) ( B.Wiechmann,2012) 2008) %, 2014)

PR (AFA) 1.17 0.60 1.60 0.49
ol TR AR 1.00 051 / 0.89
5 R 1.00 0.54 / /
B R K B 1.02 / 1.58 /
JREGH A 0.66 / / /
B RABE AR 053 / / /
g 0.54 / 0.32 /
75 ) 3, e ) / / / 0.14
KT BHE (AR F DT 15%) / 0.57 / 0.25
EH (AE) BH (A KE 5% ~ 80%) / 0.22 / /
RA, BHE (SRFE55% ~ 80%) / 0.23 / /
KR, AR (4 KF55% ~ 80%) / 0.16 / /

AE 3 (ME LA & AR )
K R R 2011 (R4 F KAL) 35 AL & E
WA RHRIEEH (RAT) )

o~

v

7w Sk Ak B

* AN A AN BAGEATR, RAAERA . IR kTR, AT TR
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Q9] XEm
<> R
203p NEFE (20134E5EE )
o . e THAEE
P1: AETEISIK PI7: RS . BRFLIREE 791075kWh (201355H3E )
455K 3 y/EE HFERE:
936075kWh & 675975KWh,
l f585% AV FER
SAMSEHALMEWERRS | | TR
Klaerwerksverbund Koehlbrandhoeft/Dradenau ! 9p5m3, RIENEK
: SZEBAATAEEMREL
P25 T4 SRS T4 IME
() () = E
—O—8 @) @) il O
T1:357K T2. K&, P3: FSTE P5IE, 5 P4: A EEHER)
elsLd B 417510% ESFNTS R ; TWaESE
BIKER58% 5
295249/
SR ATER8% 24321280/ 5F

P18: ki 5ife

ik TARTAERE P AT, = & RBER A R AR R
BRI RAEKSE 2013 FRBEF4R - “Umwelterkldrung 2013, Konsolidierte Fassung mit Daten von 2013, HAMBURG WASSER”

P10 {EFBIRR, BRI
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0Q] &M
57 035 NAESE
S7K45 5 /K
212/18C0D
(20134F) P EIEISIK PI7: [RHAE . BFIINE, SHIE
B SKINSRESMIBIIMIRR RS
) 0.9GWh
P16: 1 =4 ~
: T1:557KAM 8 P14: 54 T10: ZEfNiES
TS
19 5BS4R4D o
. 15.7GWh
P2: 75k %
. R& PIBSTE e T16: FEBEL
B IpmYR TIETHE | 16 6omn SBET 40N
P3:IELISIR 35°C EBAE5.7GWh
BIKEEI % 4.4GWh
rdlq Ve Fell5= 3.46GWh FhaE
- P13 e S
13 TS T3: B 7K Mt TI7: HMEE
. 156
2 7kZz58Y; 90.5GWh /7 61.8GWh —’-
\_/ P12 ragE
Y\ T11: {HtE
\_/
T4:75k P15: 2515 T2 ZSREBE™
A /
800- P AE _ =
900°C = e | AR
2013F3% Pg: 1AkE 5 4RS,
*%EF%A 1S 1L
4700018 P5: BEEREATIR
- - =3 k72 Ny/ E
KEE56Y% SesEmE | | oo
() P20: ‘EYIEHY
PO: }iE / P10: KK RS
T8 HEAKRS
[ — 249524901/ /) -
P18: ARAEMISIE Q SR A 7KER56% U/ TS R
P19: DRI, T6: JEF KK P6: YA
BRI SRR BN
TERISEL Bl =13%
2128 =5
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