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Water Resources Agency, Ministry of Economic Affairs

Project Implementation Order/Participant

(Attachment)
Name of Participant ~ Mr. Ferng Der-Zong Project Title
PIO/P No The study of urban wastewater reclamation and reuse

Kind’s of Training Needed and Method of Carrying out

Name.of participant : Mr. Ferng Der-Zong

Sponsoring agericy ¢ Central Personnel Administration ,The Executive Yuan ,Taiwan, R.O.C. and Water
Resources Agency, Ministry of Economic Affairs, Taiwan , R.0.C.

The activity target for this training is to provide an opportunity for the participant to study “The study of urban

wastewater reclamation and reuse > for a period of one-month in the U.S.A.

Major fields of the study will include :

1.To research the development and application of urban wastewater reclamation and reuse in U.S.A.
2.To realize what kind of advanced treatment technique had applied in reclamation and reuse.

3 To study what are the major reasons to promote the urban wastewater reclamation and reuse.

4.To investigate the related cost information of wastewater reclamation and reuse.

LOCATION PUPROSE

June 21
From Taipei to Portland, Oregon, U.S.

June 22-23
Stay in Portland




June 24

Oregon.
Principal Robert N. Wise
Tel:(503) 225-0192, Fax: 503.225.0224

E-mail: bwise@covonowens.com

Portland, Oregon
BUREAU OF WATER WORKS

Lorna Stickel, Consortium Project Manager

OFFICE OF SUSTAINABLE DEVELOPMENT
Matt Emlen
E-mail: mattemlengici.Portland.or.us

Cogon Owens Cogan Team Oregon at Portland,

1.wastewater reclamation and reuse
2.sustainable development of water resources
3.The impacts of weather change on Portland’s

water supply

Bob Long Tel:(503) 235-5000

825 NE Multnomah, Suite
1300, (503) 235-5000.
blong@ch2m. com

Landfill wastewater treatment and reuse plant
George Duvendack

E-mail: g ark(
Web-site:www.wm.com

5, :

WOODBURN, PORTLAND
Wastewater treatment and reuse plant

Frank Sinclair

E-mail: fanlk Sinclair@iciwvoodburn.orus

Bob Long can be reached at our Portland office,

Web-site: wan sustainableportland.org
June 25 1. Measurements investigated for the availability of
CH2M HILL at Portland urban wastewater reclamation and reuse

2. Oregon state sustainable development and water
resources planning and management
3. Reclamation and reuse project field trip

4. Riverbend Landfill, and Woodburn reuse

facilities




June 26
Cogon Owens Cogan. Team Oregon at Portland, State
Water department of Oregon.
Principal Robert N. Wise and team members
Principal Robert N. Wise
Tel:(503) 225-0192; Fax :503.225.0224
E-mail: bwise@cogonowens.com
BUREAU OF WATER WORKS
Dick Robbins

E-mail: d

From Portland to Los Angeles

1. field trip to wastewater reclamation and reuse

2. BULL RUN Watershed Management of Portland
City

3.spend night at Los Angeles

June 27
LA Dept. of Public Works
Irvine Ranch Water District , LA Marilyn Smith

Dr. Youn Sim can be

reached at the Los Angeles Department of Public

Works, 900 S. Fremont

Street, Alhambra California, 91803,
(626)458-6137.

ysim@lapdw. org

William Yeh join the tour

My phone numbers are: (Home)
310-476-9659; (Office) 310-825-2300.

williamy@seas.ucla.edu

Visit LA Seawater injection Barrier
Visit West Basin facility, the LA injection well
system

3. LA Seawater Barrier

4. Dominguez Gap
barrier extension, which is currently under

construction.




June 28
United Water Services

West Basin Water Reclamation
EL Segundo,CA90245

Michael Ruiz

(0O) 3104140183

. West Basin Water Reclamation plant field trip
2. Visit SEAWATER BARRIER system by reuse

water

June 29

From Los Angeles to Denver

Saturday, spend night at Denver.

June 30

Sunday , stay in Denver

July 1
Denver water department
Brian Good from the Denver Water Department

9 a.m. through 11 a.m.
Kevin Bral

E-mail: kbralgzch2m.com
Kevin Bral

303 771 0952 ext 5517
303 881 5752 mobile
303 688 9585 home

Recycled Water Plant of Denver Water
BRIAN GOOD

E-mail:

WESTMINSTER Wastewater treatment plant
Tim Woodard
E-mail: tvoedard@ciavestminster.cous

. DENVER WATER
2. Reclamation and reuse project

3. field trip to reuse plant

Aurora Wastewater Treatment Plant

Paul Kottenstette
E-mail: sandcreek@pcisys.net

July 2

Interier, Denver, Colorado.

Bureau of Reclamation, U.S. Department of the

10

1.Introduction to the water resources development

and management in U.S. west and south region




Dr. Chieh Ted, Yang

E-mail: tyang@do.usbr.gov

Leanna Principe

Tel: (303) 445-2127

; Fax: (303)445-6322

E-mail: lprincipe@do.usbr.gov

PM 5:00 from Denver to Kansas city

2 Discussed the Technique Cooperation Program
Between USBR AND WRA
3.spend night in Kansas city

Kansas Geological

July 3

1. Introduction to the research projects and facilities

Survey (KGS), University of] of KGS.

Kansas ' Lawrence ,Kansas

Dr. Ming-Shu Tsou
Tel: (785) 864-2120
Fax (785) 8652475

Email: tsou@kas.uk:

ans.cdu

2. Surface and Ground water joint application for
water supply .

3. A trip to the water treatment plant at Lawrence
The water treatment plant has the automatic control
system and top technology in water treatment

4. Introduction to the research projects and facilities of

KBS

July 4

National Holiday

Stay in Kansas city

July §

USGS IN Kansas

Dr. X. Jay Jian

E-mail: xji

785-832-3534

1 water resources management and water supply
2.NATIONAL STREAMFLOW INFORMATION
PROGRAM

3. Field trip to streamflow station

July 6

Saturday stay in Kansas city

From Kansas city to Orlando, F.L.

July 7

Spend night in Orlando




July 8
Tampa Water District
Mark McNeal

E-mail: mmencal@ach2m.com

Tel : (813) 874-0777

1.Rreclamation and reuse

2 field trip to visit reuse project in Hillsbrough County.
3.spend night at Orlando

4

Mark McNeal can be reached in our
Tampa office at 4350 W. Cypress Street, Suite
600, Tampa, F1, 33622, (813) 874-0777.

July 9 1.reclamation and reuse
Orlando Water District 2. field trip to visit reuse plant at Altamonte Spring
Mark McNeal 3.spend night at Orlando
July 10 1. Introduction to the research projects and facilities

from Orlando to Gainesville
Institute of Food and Agricultural Sciences
Agricultural & Biological Engineering Department,
Univ. of Florida at Gainesville
Chairman Direlle Baird
E-mail: baird@agen.utlcdu
Remote Sensing Center , Univ. of Florida
Associate Director, Jasmeet Judge

E-mail: jasmeet@agen.ufl.edu

of Remote Sensing Center
2. remote sensing technology application to water

resources.

12




July 11
ST. JOHNS RIVER
WATER MANAGEMENT DIVISION
Department of Water Resources,
Division of engineering
Chief Engineer
Chiasiung Charles Tai, PH.D.

E-mail: sjrwmd.com

Donald Brandes, Ph.D.

dbrandes@sjrwmd.com

1.Introduction to the research projects and facilities of
ST. JOHNS RIVER WMD

2. Learn the reuse project in FL.
3. FIELD TRIP to dam site

July 12
ASR SYSTEMS LLC, at Gainesville
President, David Pyne
E-mail: dpynelrasrsystiemsavs
Website: s asrforum.com

Website: swaav asrsystemavs

1. The application of ASR system integrated with
water reclamation and reuse in US and WORLD

2. Field trip to natural surcharge area

July 13

Saturday, stay at Gainesville

July 14

From Gainesville to Charlotte » N.C.

Sunday, stay at Charlotte

July 15

Paul M. R. White

President

U. S. Environmental Products, Inc.
9117 Monroe Road

Suite 100

Charlotte, North Carolina 28270
Phone: 704-846-2700

Fax : 704-846-6247

E-mail : pmrw@usep-inc.com
Website :  wwasludgesuckers.com

1.The water reclamation and reuse
2.Sluge treatment of waste water treatment plant

3.Field visit

July 16
From Charlotte to NEW YORK CITY

Spend night in New York City




July 17
DEP OF NEW YORK CITY
E-mail : comrepl@ermnyc.gov
TEACRO in New York, USA
Mr. Yang Hong

E-mail: investny@msn.com

Tel: 212-7522340

Fax: 212-8263615

1. Study urban wastewater reclamation and reuse
project in NEW YORK CITY

Learn the decision making for the drought
emergency operation system of 2002 in NEW
YORK, comparing with the consistent drought
situation happened in Taipei now

3. VISIT THE TEACRO

**TEACRO help contact with the visit trip

July 18
Bureau of Water Supply , DEP of NEW YORK city
hitpravaay nve gov/dep
E-mail : cravepl@crm-nyc.gov
Bureau of water supply, Quality &Protection

Strategic Services
RAPHAEL HURWITZ, P.E.
CHIEF

(O) 718-595-5426

1. Study the project of water resources management
development and water supply for ten million
residents in New York city

2.Study the strategy for the sustainable development of
water resources in New York city .

3.Study the DROUGHT MANAGEMENT PLAN

July 19

Summary for all data and information of this trip

Stay in New York City

July 20
End of visit trip to U.S.

Stay in New York City

July 21-29
Arrange holidays for myself.

Traveling

July 30
From New York City to Taipei
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1. TS5 KR ERLHBZI ZBRREHLE KD R B LR E K
( North City Water Reclamation Plant) » R32 5 &A% 8 =T ¥
Hody (Bp 113,550 +48) -

2. 82 R REHK ZE K KAEHEE B KF &I K (Water
Repurification Plant) # £ S & &y KRE > REZEABEA T ¥
sod (Bp 75,700+48) » HEIERE AEMBIE (Microfiltration »
MF) -~ i#:%3i% (Reverse Osmosis, RO) ~ 4 &1 (Z4) &
BT RMmERF

3. RBEMMALEME KK TG ABHEARBSHRER  FHERFEE
EegE o BIBPAREHE FEORENR R L -

4. KEshAoh ey B KERE D 23 AT T OHAKRE
X A7k B (San Vicente Water Supply Reservoir) - itk & &)
BoKiRA— BB B—ARWE B A ey i# KR (Alvarado
Filtration Plant) - @& x ¥ 6 i$ KRELFBEAUEKAGIELE
RE -

AFER M E—BESKDKEFRRBKEAMBHEKKREY
E EAFEE N BT

1. B %838 205 BEMAKEZHRFURE B EIT 90% 8
3 SN A B R Z AR KR 0 ik R XK ES o

2. KA MEREERIRBMNKELEIET AT EHAKRTHE
‘ﬁ&.‘ o
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3. AKKBKEHNESEEIIFZEEFN A KZIEAMBHLE -

4. R VHENB RKRESTEE -

5 T@E RIEELFEHIE (F) KKBRBRIE > kD TRHER
85 RE RE PR R Y T -

T T KT E BRI S EMIRGRER R 5 BRI KEL
BA ARG AL EEREERRGBRIC T ETAT 2o LR R R &S
Mg AT ERRAETIRA BT E R4 -

B -~ &4 2 1 Gwinnett 2R

Gwinnett ZF & 7 A T i 3% ho > F1eY KRB R A E K 0 AT AL
FAEREM T CHBARTRE S KAKBFAFTE - A —FT @ &
BRI ETRMHENAKZTKBERTTREBOTLEHRBEE R
#> B ETRKERI FRRERLER LHORERE R
BEHERNE R BRFRIHEHR > T REFRIEBOKKE 2
BEIILLEAE (COD) 25 mg/L ~ HE 1 NTU ~ £ £ 0.5 mg/L -
B 0.13 mg/L - MEAREHKECHETASEKRAARA » BiKFE
HEMRTRAIBF T KRB - EFEEAL ATEERRT
B E L B AR ACENE AR KR BB LU £ AR
RABBEEEL B ALWAT EBEAEET -

A B B2 6,35 tm £ (Fine Screens ) ~ iB i yua) it (Vortex Grit
Removal) A #77tt (Primary Clarification) » 3] /238 B A B &4 &
KA -

ZRE TR Ak 4R B 42 & (Deep Multi-Cellular Plug Flow ) » ¢,35
BRE -~ HRERAFAE 0 RiEHA it (Secondary Clarification) &
% % 7, (Equalization) °

BBRREOS BTN RHRRERLS " H AHMILRER AR
BRI - MILREOFELRILLRER BHILRE (High-pH Lime
Chemical Treatment and Recarbonation ) » 84 4 i& & ( Granular

17



Media Filters) & &7 & & &1t (Preozone Injection) » A #4775 M5 & 32
( Biologically Active Granular Activated Carbon ) * % % £ 74 #
( Post-Ozonation ) » # B & 32 B @45 #%3i@ 8 ( Microfiltration » MF) 2,

# 3% & (Ultrafiltration » UF ) ~ #%&44i%78 (Nanofiltration > NF) A &
& 554 % (Ozonation) °

AR A E BRI E —EAE A R TR 6 2R 7 T KR I R o R
R FEEREICRIEE L BV ORKE Y R L £ T
84 7K G T LA A A R AR A MR R KRB R AR

&7 Gwinnett ZRKEIE B BB KE i BAF A ZWAHE
REEELERE SR EH#HE > Bt Gwinnett BFERE S W&
HRANFE AKIEY o BATENCEF R a9 KT 2] 20 32 shay
ST A R IEE 875 KK E EARBEA BT K EF > B SR T
S &) T AL B BRK B SRR K E o sboh 0 BUR B F 8B BA
KEEHBAKGTERE 12 ﬁiﬂ?a’ﬁéﬁﬂi*ﬁ B 4540 & 8 #F © di A A

Aok E A A KR (B Lanier 3% > BREHOA T HEILF AR ) - #
RE KU B A BREEATBS *‘f‘&?)’mm (Bp 227,100 =8 ) 78
e AR R B R AR AT o

BnE LD NS T R8T BREXRKZE > THKERY
T EEN O BILKFSRAGREITKDTRALOHE -

C ~ s El Segundo

7 & #77 k % 32 B (The West Basin Municipal Water District) 4£
#a i El Segundo & i5 7k B Bk ( The West Basin Water Recycling Plant )
B EIEREAHS R 142,000 #48 &I KRR B &45# T Hyperion /57K
EEEAHEK (BRRE-—Gw+E-48) L WRERLMFHK
¥ ANEBAT KMIE - &R K% 35 8 Chevron SR B 37
A BB ERAA  RAE B 16,300 ) 651 A K4 Chevron
B B o bt 703t £ 69 K IRAD B %45 Hyperion 75K 2B 0 TR
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BB BRRIEA A AT 0 BPAi®iE (Microfiltration, MF )
R it %% (Reverse Osmosis, RO) o K3+ Z 4 2001 == A R & °

AEWCEF 1996 FABPEH4ES  RARIEZEHRIELESD
378,500 8 - @A T AKEIEL BHEA Z BB IR KEE > £
) K TR BR AL A R v B B A K o

7k & 32 5y #2 Chevron IR B 8 68 7T 2 2] 4 fa vl B 69 « #{KE
I B R Chevron MBI A K EREKR » ATUARFE— B E A AL
REXSZWHAEKE  TEEBNE - m#» Chevron Mid BRI > &
B LA EHCK AR AR B ROK 0 BB EMOK R % 3 F B ER K G TR A -

e A BEA AN ELLERRE MY ARty BAR
B 75 K BB A A TR D 5 KR B R BOK AR K
T BIRHEFRIER AL BEROEE -

D - s #%2F (Orange County)

B 1976 e » B ERKE 3L B B 46 34T Water Factory 21 3+ & &

stE A 2] HegHEER At EL BBk —F
ﬁﬁ%mm(%£££+%)%—ﬁ%mﬁﬁ&ﬁﬁiﬁﬂﬂqﬁg
B KK R EAZE - SRR S B 23 B E 4L B30T wE 4k
B (3AE s T5%ERAK)  HIEKABEHBREREZEUAKRLE
EMER R R IE Z B KR A T AR 0 PR T T3 v se s8R A KR K
¥ 0 R E A LKA Z AL -

WMrmmw2lzﬁ@ﬁ§@ﬁ£ﬁ~%ﬁ‘zﬁ%&~ﬁﬁ
BEAL ~ LBk s ENBIE B BHBRRMBR AN EE AR
fefeel &KE L AR %A%zﬁ&’@%m@$%’%&%*k’
BASREENMAE ERFAFSIABELZGL ZRFILREHS
JE TR REUAR B B - — BB R F X i@ - Water Factory 21 # i %35
e 2@ ERERBKENAETEEFRE AR LB A -
% & (Ultrafiltration » UF) s44i&J& (Microfiltration, MF ) 4k & AT &



B CHRE > ARATRELE AT ERBRREHEA
HAEZE  TERRLRFIL - HREREXBE  HBELANE -

E -~ #& S MTBT

HERSHNABTXAKBHNATRHETIUS ERERLFER
Kb EKERZIT R ERGRF OIEE RIGH - B it @k
RIRRE ~ FERRM - 23 AR BAHF  ABAEE%
AR RIEKE Tt MR MAEBRRAKKRZBE -

HARAFEG  A—BAE AW+ EHEZ AEEM T > & 1,000 48
ZRBEABRTEZBRRIEIFA N0 A0 (LR XRERBEERISER
1988 - #4d ) » M 1,000 AR IPALMBR ZBRRILFAF 48 80
T HART G KA F X B A A AL B2 4B AR % % 680 £ 5T,/1,000
m3 (1988 %) I A#HEE A 23 v 4 -

(=)~ #isg

# o3k Changi 7 75 KRR E — BRI R EH T KEH 2015
FREEAANTEH - AERAKE  ORAERFRERAZ M4 T[8]:

& i K
g ERRERF g 1% F A% 84
(CMD)

SRR KA %H
X FEEALIK

= MF — R &.EE 40 % & 46,000 |“EE A K~ HAabSBPK

_— MF—RO— =k fuLfsén5 5 | 6,800

= Straining— =R #.B&44 F | 60,000 | FmA K - HIEK

(=)~ BX

3% 1990 E 4 EHR > 2B ARH 845 BT KRR S5 A
B4 98 &8> ¥ F 96 B F IS KBBERAKBIBFE  BEHRL
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FoBEEZERAAKE  OIEEERKE2094% HARIER
AETERK - RERK-BEAK RREAKABAKE » - 8%
B ABRBER KRBT RAEHRRAK A KKEAENE Az
KE EABRBRERMK - BATB AAEBKDKBEANA T @OEH AP
KBEARHE -

BARBRABBIEG KB LELBFA AR IIFEBRRERK
Hreg RS REGBRERMAE  HiREF O HE RS > R
AELRZBAR RABOEERERL "B REREP S ) By
BF oA KR IE ~ A B A R AR P A RAEFFZ — -

FAENEN 2] HEBH KB RBAHARMZER A A8
EEEXE > H 20 RA5) 2MEEEE S0 #1985 F 46 A HR 6 Sk
BAA A A %EOHETE (AQUA RENAISSANCE '90) » 3t sUAE 7K
RIBHAALTEE(BOD) bR RIHTHEAZ Smg/L FE 2mg/L
R AR Y BREMZ S A4EREHENERZO S
2= FREBRDARRZEOHSZZ  KEERAEBRERRYG =5
Z— o REREEARARY — X —F AN EZBRE A E TR S
BRMAEALXZEFT ARV AREEABRKRRGKBLEFAME
g— °

HAEFRBR (KRG ) FH 5 KPR KW HF A T EHATEY
By B TR ACARAAEY

T~ #HEE (5) KRERSERKEFCREZ AR THAETER
KEEBAKS  LRHERAREALEFTRAK  BEHRRSY
PEEXZ S B - AR KRER M EETBAKELALTFRAK
AT BRI BRFBAOBELENARRS A HE—
HeEBRTE > RS BHRR,SWETIE -

2~ AEsKkEEAFIRAGEREEERZ > BB T —A&E R
B RELHREIE ~ BT R ERFEE I 0 ML
LHEALAEMAEE  URFBLEAKKEY -
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3+ #HMHFKRIFEPSEKDKEAAER KR iTu@&m%
G 3545 E A KAKR » 315 & 5 ELYY S AE 0 B BF L AR IR
HERBIALRKRBEZTEE OB ARREBEHETHAR -

4‘ﬁﬁ#*(A$§&*“>z%&§ﬁ% EAIEREAAEANE
BB BEARGEEFEADUKERBRORKES N - MHF
ﬁﬁ%% R R A B RR IR e AR E -

5. AFXERAATRGFLT » AT BB KE LA ARIER #
RABBEEHBRHEY

SHEWESTRAREGEEH R ZEREIL

LEWE N BEZKERESERENER ARIELE B IR
AR K BB AR S AR M K B B AR R R R KA
BAARRE P RTRARGER - UB A REBHEE R AERZAAE
&M AT AR KB A R AR B AT IR FERART -

(=) AEHLROURBHAGER  EL5H B

AL G KB REE MG MHEIRY  RTBEIRERBE 85 %45
z PRMEBKERARMAR ) BATKERBERANBILKERGE
iR F ke NEPR THR, 82 THR) BENRA  AORE
110 2B A KA ERARE 200 ELF 2R BES /1 - £ 90 FERT
REEBIREEEZEEWEKTRASMAEETOHHEGK
BAFBTENARRABEEREKETRZ— - A —F @ THR
ANETREBG TOET RERMSENEE XX HEMAKE
BARBAFALANEF > N0 F 10 AFELBB

AETHAMES R EARENE L BRAFRNKERE @R
JE o A RA R RIETY o lde B A K2R R A $1 48 B B IR A 2
& FokEEmAAEERMEEMEE BAKIAKERE 62
KA YR KBRS BRI EE e MAFHEENIES
MET BANATRERELER T CHYEERBEKDKEF AL
BAE X 0 EPEPA IR B AR BN T AKE BRI E BT T A
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B LEEE -

(=) &EHEHTEKREAF A EREL

SHEWEB ARG TEAKREOREALFA KEEFEPK
Eo ARG & Plo@ESKERAHEFHGUBHATLIE &
TP RE A S BTN T PoRE K ARSI E
2Rl aRE 83 Fldi REXH " RALERAEH AN
& BATHCEMT 7TE  ERELURIARTAE S AMET
BKEELZEOUBAFAZTRERABHLORS A UTNHEHEET
ERE RFIREA RS

A~ @'ft/?ﬂ(f{’ iﬁ&ﬁﬁ \KOILZ](EJLIK’@';FJ

S TEILFREEREMANREE - BRIFERFTILE R #IXK
T AERE 69 £ 7 B RIAA o RITKRIZRITRMBIEIZE A
HEBBREAK > FHAREEAH2T4EILF AR -

MR RIEAY 85 %L RE 87 £ F IR AAZE St
ERABRBIE  HiwAEHRABRBOE R IEHE B—
HRRAREZEEZHEASOEIF AR 2 IEAHNEE 92 F9
ARI -

WALTKEERZIRA - RAEIZT R TEHED 1 BHEyE
MUK R BB THRBRERMF LA K SBAREE  REHF -
RES¥ZRMEAEZERESAK-

B~ &b Rk 5 kM

STRAEFTKEE RE 73 FRFAEK L —RAMRITH
BIHEM K » BB BERARIEURWECHES  BERE N A KR
TREERA  AROHEFRER  REBEITHF  ERKEEREY
K% RAFSKREBAIEC ZRAEAZEOUAFAKEALESR
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2,000 =48 > H P 1,000 30H > RALH B K R IE ~ 3R F R A K
B BE A 0 58 &4 1,000 34N R &g Sl KT R FRERA -
MBWMERYEKRAKERESAEHEE L2 HRENIRAK A
W EATEREERK - BATRER AL 22 L, HH 43 1/
(SAEH)-

(=) —#T KR IZA AR A Z BT FE 588 A KA o)

A, RIZHEMT

MEADHE AR EEREHER BKERDZLE ¢
REABEGAARMOCESBRAGORANKRIELMTHAEFERER B
T A KE R » FlERLR D THERESTE - Al 2R A 1972
EiBiB MK Rk B RAA SRR 1977 FXATHRA T &
&% A ##7 , (Best Practical Technology, BPT) R I% 7475 % > 3t 42 1983
Sz AT A T &4 A H4  (Best Available Technology, BAT)
HBAZ > RbA KRR REHOEE -

—fEEKARE SR RIEME S E RS R BB R
4B E 2%  ABHRBE T LMY SRREGEREEE
MIE AR R AME AR 0 L & T KR IERR T R
B gk MR RE o M B SIS K B A A AR AR ) KR T R
A MR IR LA L S KRR EOK A L ZRR B HME A KR
;25 st (Coagulation and Sedimentation ) ~ & & ( Filtration) % - %
WA 2 SRR TN E AR 4 BB E 4 (Membrane Technology ) »
sz s B M (Activated Carbon Adsorption ) ~ £ £, #.4t (Ozonation)
BT et B E B ET @488 (Microfiltration » MF) ~ 488
i ( Ultrafiltration » UF )~ 4% i j& ( Nanofiltration » NF )~ i# /1% (Revere
Osmosis * RO) % - M BF A & % THREKZAKY R R KRE
RENAR  EAE-RRANHREEY R REDBEA ARG
TrAKE oM ERADKBEREELLBERER  BAARTER
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A B se b ey 3T 0 w4 T

— ~ AR

AFKBEREERFT > FELNTEFERBIEME - A&
My~ ML RO Y BRARAR SRR Vo AR C SILR IR A
EEEAEM  BRARE R AEIL ARBEHREHES
RABAMEGTREN  ABABRIGTEKAARGEZRER
Mo —fE A THRKPASREEERBEER  LAMSR BEARFE
ITRTE o B EATERE T FA S T M E R E R BRI
43 AR R BT e TR BRI A S B - BAR SRR I HUi 48
o BB E
1. BT EEAER  TERBFE#EY - BAKERY - B

FEk - R FABRTRGEE -

2. REARBILLER G THEBE-RYBEREFHF > FHRBRITHR
s TRELED ©

FERBRBBRHERRY -

R B KK S#ALR > MAEEdE — R BB AKE -
TREEHRBACRIERFAESRKREALL -

FI 7 B ik o

TRRLEAR KD

HAaiABEtgst GIRNETRARESTE -

9. M E R EBREARERLAS (RETKE) D -

10. RETARE T > ABERZ T & > SERAKETES FIK -

® N oA W

AR FLAE KD B 2R R A3 E (Microfiltration » MF) ~ #4218
;& ( Ultrafiltration » UF )~ #& 44 i& & ( Nanofiltration® NF )~ i# % i% ( Reverse
Osmosis,RO) - LB CHEE BB FEATTZERHEN > EF X
WA RO M KE i A L8 A&z 0 @ RO R RS FRANE A R
WZATRERER R ey B A REFR MR R BIRE - 3
hodEAE A BB E A MF (3 UF) #% RO MAEE » & X 86
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TIRE By IRAK P O RFROR 0 BRIk E -

ZCRNEAEAMRERE

RERFRERAE TR " NEABAMRELZ S ) Bk o8
t-%ﬁﬁﬁﬁi%&%ﬁ(%ﬁﬁﬁﬁ)ﬁﬁé L BREE

PR E KR IEREHEAZXELE TS RREG KT B ENMES
;ﬁi%ﬁﬁ%ﬁﬁ*’ﬁ%%;ﬁﬁﬁMKKK SRR B R
BB B ERIEMERK  m L H R bRt b @A E KA
B bR AR o

=~ #ieX it

BT BEMEE  XB2AHNEERER M4 AR EY
PR sk o JLERIT MY FENK P ER o B A LRER 0 T AIEE
—fEERZ I ERERE N M o RE/EA (Coagulation) B
R B3] 0y BBk T Ao AR 0 fE H RS A K T AFS AR PR o —
%% R IR R B A SR B~ ARE > L BEFT o RRAALBIERAE 0 B AT
FRERES H A A% A R R A4 I B IR R B S Bh B -

i B 7 = WK R IE R RARAE S BRBRT 0 JT KR IR KL A
MR AILE A E (BODS) A& iFE4 (SS) % &/ 30 mg/L &9k
fE > F A AR R O BRI R R R SRR TR ARAE - B 5K
REBREAVBREHRERE B AFHMFARILCRN L
( Enhanced Sedimentation Tank, EST) g4t TREM AT E > R E
B AT E AR R BB A AR B e A AL BB MR RR
24 BOD5 & SS 89 £mx % o 5] 4o £ B 7544 5% 7 49 Hyperion 75 7K B Bp
# A AL XAt ei k48 0 4% BODS & SS £ %) 80% 1Ak - 48 H K
BN 0mME/L  ABER _RRIEHR G EAKKE -

a8t

b
-(km

m ~
AAKEE THBEATHAS/LERENEFER MKB AR
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Bl Ao NERWBETAHARE - 2R E UL A/LB B 4y 0 8] o
ZERE R IEAZF RT3 MR 6 RIEM AL T G144 RILE T
BETFUER - B HFE8E %?é@%ﬂkxz&f\;—i—rf& ' {5 do b
8 Fbt B BRHRBRACH R LRI AR E - B A2
BamBHERBEFHEFIL Bl o NB T AR IR R ho B4
B 4 A BB EARY 04 me/l 9B ER T 5 4o gb T HEAR
99.9% )k £ 7EMAL R THMAMEREF RIFeIpHI 0 25
TRAE 88 %, 4 My bk B AR S AR S5 M) RS AL B AT AR, -

B~ EEAR RN

EMIAE 5 ARARERE (GAC) R RFEMHs (PAC) A&
FARREN @ AAGERANKY Rk 6 EZ R REFALSL
RABMZ S HACRBREFTRZBERE BAIROREZAN LS
KEZ AWM B BRIFFHAMBEERRBAGLE  — KRBT
Mag (GAC) XA RAME > Mm% A4+ HmEMs (BAC) &
A RMAER S BT AN S EAER

BAMET o AMEMNBEREA UL T4
A3 AR RBETHERMBRMES -

BA A ERDTRREN -
MEREHEAHERSG -
MRS KR FE AR AN ©

By RFEAE -

a s~ wbh =

N BT R

#:F 2 # (lon Exchange) TR EAREHME B TR T B
FEERAEHT  EREMBEEEIHTFRERTY - FTHHZBETR
BthE it AR KRG (Zeolites) RAERE > S ARSHaR2
el E > BRABTEAR . TARBOHE HEE AT THAEMT
WMAEE S MEET RN
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BFRMERANFRRE PSR K TERKIRE (T
W) TS MAZTERKENEN  X2REANKRE #H RE
2 BMmE -

+ ~ AOAO %

B HF KR BFRFTRFAREFT R ERERTIAESHESRAE
BARRFRE AU E—BR_BRENRITREZRERZS  FIA
RITKT EALMEIFEY 0 B AOAO 1 (BFREA ~ 48 - REA -~ 4
E) BRETRAR A EREER B ESRSL A20 K EiR LR

R o phik T SR A IR R AT A R AL 5 B B R ie
SAERILRZT R AR I RBES R~ SRR - K
BBEBEERFABE  TRAESKREAKRGRE AR COD -~ A
B R

KAF A X A KARS

—BABHARARTAREY HAFRAAK  TERAK RERAK
BAE AR RARZARE > LA ERZ AT ERE R £
A WHRERZABHAALERSERE > o £ RREAEE
KB A R e AT EAR - SRR B YE T AKE
B Ak dm i BRI AF I o~ Bk~ BB AR RS W o b B ARl
S AR RBEBT S ARRRLAKE R UTHAEEEE
2 & B ABA A AE RIS B

~ - £H

£ BB IBARE B 1992 4 & HAB/A A Z A (Guidelines for
Water Reuse) » & P S84 Ml 2 BB 4ok 3-1 AT o EAKEKFHF
AEmREEER G LRRBEREZEZRARAELRANER R
B ko8 3-1 PR o B LSRG 08 T 40 0 F AR EAT =LK e %
ERAE BRBHRAZAKAEREOFENES ARIBABHBA
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Y EER o AR T RRERHFARBAF R EERAEBRA A T
A T ABRAERK fEHKBRRERE i BT F
At A HEHOK B A B ENLARKKRE > L3 o 4 5Z Al K AKR AR R
¥ o A MABAKEIEF R GERRE BT B (M~ B ik mdk
BRIk 0 R R AAERNR T KRB A 2 E KR M e Sk
E& HHEFMAKRREL  BTREER AL  SRTHEL L%
T FEBER KL B BIREGRGKEREFH LB AR AR
B & B An A IREG KB RMAEA MO ASHA - T LB HN =K
KEHERIERK E 1992 £ 2 1k 4 34 1] 5 5] %] & &4 = i F
BRZAKEARRE | Blhohe A KD EH A& ERD 4o & 3-2 FF7 -

—~8%

B AR A G788 F0 56 48 ¥ KER A MATAGRR 2T &
FAKARFRKEZR AT RAKKERE (HT) ) S ALZENE
AAREEBEE  FRARKALCHKRE UGS A MR - &
BEEFRIFRE T TARREABA AT (RE) 0 #HH
AR K s imAKAKBE TR AKZAKTER » ok 3-3 A7 o

= PEARME

B A ME 1989 £ EXAAIT T ABRRAAKTARE TR
KyBRRE  —BARATRERTHRICAK B—ALERFR
Aok o RAHARE K 34 AT -
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B LAEBFAEE SLRAERELENE
— . TREHTERA

LBRAFBHNEBERRINBGKERRZETRERHRAM KL
LAARIFLLHATER S — 3 — ) BB AATREGE —3EAT/E R F R
R Rle o LK R EKEREMETFT 2 5RAKRKARZ
#8 B 2% 56 o

Ao LB E K ERAA - RFREAT B LEBEREED

B KRAZTAKBEAR KT T LA ARG FEMELL T

BAKERKR T RELBAANMZZELE  URHE FHT A

8y KB 2 — 0 14 &5 West Basin Water Recycling Plant A2 » &
RHRFEELEALEIREHKETRIPIRRGRE -
= BABRMNEHETAKEBRBAKITPIVAREENE

s 4% B T BUR 247 42 & 1% 18 Cogan Owens Cogan Team Oregon %
BB s R e Robert N. Wise(# & 5 4 )i By & HF » Team
Oregon 7F A #k&nik 45 B @ K E 3R — I - &8 - o RaE8
Bz M > 42 b f it I ELBUR B T BUR 6 K BRI E RABKR
AMEBAEARD  BEBYEHRRANENGRA > SRS Ao
BB EUR BRI E K FEERMLT —RFARE N
FLABETHEDL -FARERNEFRFSL A LTEORRETRE
MoRBEREBEROPITHERRERERA MO ER MK
e T

(—) BREBTHRARERAREENE
E-REFBDHEAHERLFETERRELRBRLIEZ
HREETHRAMESEE - W FHH > RHAZMLE
Matt Emlen % 4 #2 Robert Wise # o R R H KITHE » LT
BESETERARSKERR L2 PITHER R THLRAE
HiH 6%
1.Sustainable Development Commission— X 4& % & & B €4 4%
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MTERXEXRSEREZE G Ax8EH

—EAKENEET RAEBRYFT AT o FEF - A s
THRA T URES ) UHREEATBRIFYLETE - BT ALK
BREBGXIEHRELSBM TRECELSRTRUBSRESE
#ECHRATH I ERBRATE RO RERES 0 SBE
WBE

A X ¥ S U R HTE S oy B

B. iR L EERGEE »H

CARMEREIFETHERA LI RENR O TH ki

EEY)
D. %558 ~ M AF % TILRSR
E. FRAEHERERA BB gy

2.Green Office Guide — 4k &, 3t N 235 &
AR TR KRR ARG N R EEAR
7 6185 & 0 #) & Green Office Guide » W Bh 2> ~ L3R P N F
DR EEREAEDAFHA LB - AW AE T A
PR &R AR TR ED HKEIL - KE - TRTLEARBR
BEFE  BloMrEoREHHLEAERAER A&
# R KR A ARIR - MEARMIRERAL R L i s KEFRE
HWHRBIBAELEBMIAR LRGN TIE B3 4H4 T
FIERSEM TN REBERBIREFZRENIE T RAIMER
Moo pilideF ol
Alighting > 4 % Bl /R 3} (DOE) #u3T 87 #1545 R 48
PRI & 29% -
B.office Equipment » & DOE #:3t » sb3f 4y & 45848 A 2
16% > X R 2R~ 7504 - Bk~ HA% -
C.Paper Products * & 3 & 45k F A > AT IRARAZ & DA
BAHA BEL -
D.Heating and Cooling » 82 5. > A&, * A THEE LR
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1 A Z 39% -

E. Water > £BREREAREB AKE 130 /@4 490 N4+
R B X = 4% K %43t water heating & 48 /BR{E A +
2 9% BA MK BAUENE LREABRE
RIFAKAER 3.5 2T hmgKE > MEFARER S hudy o
ey E AR EXBOBATT K- RER 1.6 i 24
F 6 FH e

F. Cars and parking $2 Other °

3.GREENPAGES— 4 & &

HAERTEURE RRTHAKEERR > R2H 258 ERE
BARAAERLET—RBZLZELFRe4 S %37 GREEN
PAGES » b 4E & K& BT R of— 4 KRB HAKEM
LIS e

GREEN PAGES ¥4 &4l 45 B LR A M40 2 Ao
H o~ M KRR 0 B EALE Y - BEY  KREKERER
B Regfdes— T REHEEINHEEARES TR E
2 B EARA BRI -REA -

# GREEN PAGES ¥ %4 HOUSEHOLD ACTION # % >
HHFEREPZRERE -BE - BF  hRME -#B5FF BEXER
S E - RRFHRE -~ RRITE - AR AP 1B
%o HaTEEERERA  REET 0 RELKERE -

7t GREEN PAGES ¥ 7 5] # COMMUNITY LEADERSHIP
— A EARE SR o TR E R G R BREARE
REEHE BN FERKELZE G HEKE P AHK A
B~ KE K FAY BBEERLIFSIACEE £ TEE
BEEKE  THALRJIMVEZIITEARE  HHEHHHE
EEEEH TR BRI EEHEY -

72 GREEN PAGES ¥ 75424t " EXPLORING PORTLAND |
—BEEABEZNE  BR  SEEERBTREEL T -
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4.Incorporating Sustainability

" Incorporating Sustainability | K#g % £ & & kA% E ¥R
PIM TN KRB EF R EHZIEEBR] - NAERZ T E -
A BATFFEH BRI ARER 0 M AT A & BB B8
HHBRX B Y > 4078 F The Natural Step » SLE R B 5 R IE
BEERM - IRFH QI U BMB AR URA AT
B ENEREHINRT X I - FTBALN LT L2
KB o

The Impacts Of Climate Change On Portland’s Water Supply
BARTEAT84 AT £ EKARE Bull Run £KE -
i 300 FH B HF EREFE—REEE 038 H AR
FoBO2EFHFAR FHEME 2000 NE  FEHT 641E
AR B 189S MK BAEAEKRE M4 B &
FARKELOEHE  AKEEAFEREZ2% ZATEEH
FA0 NEERE BELOAMNBEE -
BER—AAERGER ISR LSBT E > YNk T
REKEH AR RIRZTIEENEE » Lo CO2
FIAAEAXBRILHRERAZEBZHE > B KT R
PISTHRR 20 40 F2 AT RBERIFREGRE > %8B
HEHATHERHEI T
LA A% %% Bull Run £ KB AKX B E
FBEEAERLLRARGBBEORIAF BT
BRRZEE B A2HABEEER > EREE BT
BREERZHEH T thoh CO2 BB e ¥ /e 5 E Bk
LR RRRKXEXFT @EFIR GCMS M X Fa a7 HE
KEXEREIBYE FZAHBRABK > REKBHAXTE
BMERTEAE R B BEKEE Sy -

22 LA BEZSE
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"o 22020 Mt E ARBAZH 15C (K
% 35C) 2 2040 F-R 3 tMEABBAS 2C (£S5
45C)BELAEHMERLERE ETEERD  £%
HERERZBEERETRD -

3HAXZBE -—AKGHLE

® IR EFN AT 15%

® g TN R E R D 30%

@4 A %9 A MA 50% 85 A E T s 12.9BG 7 0.49
ot

O KBEAMTHRZEM W AHEZELER) (T8
1.3BG % # 500 %8 )

A ERBOBE

Orkaak’“ﬁéﬁé%ém AL AAXEBZHED RK
® % 2040 £ARMTFHEFHWZERE 8% -

® % 2040 P EKEEH ho 4% -

SRMESILHKBARMTEZHE

O W KEAMTREZEMEESEFHRE

® ¥ 1987 £R LABMKE T EZ R B EM KM RBAE;
‘:§.J °

® Fih K BT EFE B AT T X RHE 60 R AKBAAL
P4 TR ERE > N FTAHBARER -

6.8tk A X BHE

@ ULALRBHRILARXBERZHE s FHLIBH I TR
2.8GB £ 011 4B H 2R 5 & 0208 h AR -
® ke biFiafE R RLARBE S OBEAKRR -
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TER R E

O PR ABREI LV EHARBARIAEN E 2

® AMEEERRBAI LE—WEIERF ARk BERFE
FEARARER > ESA (| @R EXBH) » FEst 2
#"HE Rt E R

8. hcf2 M KRB F &

® Bull Run Watershed /K g £2 /% & » PH {8 B 4875 /% ) 84 14 41
ABBIIAZE > KEIEH 4> X Bull Run & #z iR S 1844
FIRA 25%  MARBARE T ERF — B~ % —FEKEH
BN ERERE = BKE N EAFLLLER T -

Ok THRANERAL EFHARTIZIAKRRAGL ot F
FAR SRS B BAI R ST LL BT X B A kA
RREMERK AN ER B3 ho B KA

@ L AF AT R ARG KD W B AT E  RRBAFER
5 ASR A4 ke AR RBLES2ZE  RER
FHMREFRRTERGE AR -

AF PSR 4% B T BUF Water Works & Dick Robbins

#1 Regional Water providers Consortium #9 Lorna Stickel (%4

+) PR EHR -

Z RBHPEBKOURELBARARSRNE
(=) #FRHA
6 A 27 BRRGERITRAFEBEY CH2MHILL A8 F]
8] 42 % 4% B #% /> F Robert E. Long A7 1) Bh Rk ©
FTEFLAZEAHMEBRAEM A F A MAKRELE K
AF) A ERFI44,Br 5 Bob Long # & B £ 4745 = B 30,35 025 »
% —fE& ASR % & > W T KA E A ZRIFk T RBAFE
o B BAE K Landfill 848Kk BH A > & =B R 5K
T 3 B Z FE K EICA A B35 KR 3R o
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(=) ASR & #

A B BT AR R RN T L BT A - R
8 T 24K AE H i 90med 4 %7 34 B+ £ 4 % BULL RUN
KEHARRE » URERREF KK L0247 THK
B BB MGEE o T KB A 40K SUR R
KB o BISEM AN ST EAAEF O ABARY » Bt —
0 ASR # T 5424 WK B B FoK R 5 B e K TR B TR S
FTAHKR  BFERFEGIGER T ARHAME Reyka
BULL RUN 7K &t /KRR A1 B N $ KB » B8R E
4-1 BB 4-2 -

##% 2 ASR % #tPrds CH2MHILL M#| ~ 33t ~ 46T
kR 20 479 ASR A% TR & 24 A 4OMGD Pr 15 &2
B AT TP 5 A et E

( =) Wastewater treatment of Landfill

BIEHBEHBKKEREADA > REBRBEREY
# % #4 Water management ( WM ) /A 3) ## B % Riverband
Landfill Company, Ice Af& % - #4F 432 George Duvendack
BB NBHRA -

AR RLIB A S RO 3T 36 [B) PO 2 RE KR B O iR K AR
BEREHLZK MABMKEREEAEZHAREGEUAH
B TEHMARERE-ZREATRESE&B > o/
Z ARG B R R R B AR IR R SR ARERE
AR E > BT IE B Ry B FLRE o

(w) FKREIESG B F A RSRE

f£ 6 B 25 BT4 4 25% 4ok 4% 8 282 WOODBURN
AR IR 2 5 KR IR R KB AR R IR o 4T KR IE
RBRA - EREBRABRTKREZRBHAZIE RS KR
1945 2 5 RRIEEN YA A - RN B B2 0 4
Wi WAL BAGHR  BEERE RRZHBREA
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KR BREEB AL Z BRI AETR  FRALTA
RIBZWEMIEE — B o SRR3R 5 K S S it
RFEEZATEZ N ERHT AT X% A & B ERE o TH
AR ORE) BREASITZE  THAMAREZH &AM -
7% KB L AR Z KR JE R 7 A R Z KR 0 BB R
AEBRIFASTHRE X RABRTARALIEE TR BRE
B MBI AREK 607 X TR E LMD ¥ XBEFEH
P ERFIRRFRRELERE TR YR G RILZ R
B 2HBFHHEE 43 AH 44 -

B

™ ~ Ao & % Seawater Intrusion Barrier Project # 28 1§ 7
( — ) Seawater Intrusion Barrier Project § 1)~
BLEBRER A A I EZAEKRERAEEHRFR ARG HE
MR RZBEA N ZBREEKAELK £6 A 27 B
ZFWATRY > BRAREA 2T E ERH AWML YOUN
SIM #4+ (8BRA) BF > KRBARELEZEIIHET—F
LmBIFRETRE > ARE L EBET —HRELFEHRR
B RS RS FAMAT
1 R & LR TR KE R A E B4R
B R ERIME T KU EARAK > BEHRHHRK
RBDAE GRBRG LSS B BHET KUY RE
Mo 64 —EAMERB S B KR BENNMEMT 4 KB B
B R AKRIR » B LA T RARELANEALES
—R&AE  FIRAEA B RKHER N KR KEFH A
KR (ABENRRAAKRE) STIABRAKE Y THKILR
HAKNAZ B B K B 2 B AR -

2. Seawater Barrier Project &4 %5 & 1% 7,
1940 508 pa i i B 855 K H BB K AZILBPRESE -
1943 & USGS #2 LA #l 4535546 48 30 Bp 4 B E JE # 36 F ok i1
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PR BREFRZ oML E  BATWTABETES
BT -

1951 o M BUR @387k A F 478 B AT 230 F K44
EFE BREBRAAKRBRBEIMTRKERASKE Z REERBET
AR RHEPAE S o BIARM - AREF — BB EF T E
Z AT 1953 FRBET EBE T ERA RS AWML FARANARR -

4 LA 3B K =48R [F] 44 Seawater Barrier ?Ti“ , fiké‘]
% % % West Coast Basin Barrier Project ( WCBBP » i& & & 5
M BRI ERAMAL ) FRAKL Dommguez Gap
Barrier Project (DGBP) » 42 1971 B 464k 1FiEs - H =@ %
Alamitos Barrier Project & LA £ Orange County —Ae & 1F & 3%k
&y o

¢t LA = K Seawater Barrier 3+ 2 48 M4 B 4o B 4-5 Ff
o BE 1993 S EAAME R T EAF -

3. LA Seawater Barrier /%3 3 F K Z 5L

LA A & KK & » &+ Central v West Coast Basin & X
g kE o A 200 EERZAKARBETRKRRZE
Seawater Barrier 3% 2 %% - 6 XA KEREEZ 35% -

4. AIEFBEZAKRR

J 1995 oA R = RAEIEHF % 242Kk & Central Fo
West Water replenishment District 24 » HAKE— 3 5Hh&
MWD A B Rk A — 35 %d il BRIFZ |k

( Reclaimed Water ) °

7£ 1995 4 6 A West Basin Municipal Water District il %4 %
MR E BRI B Lk A JE West Coast Basin Barrier
Project © EK B R 1 UL K ELEAZ B RAK S0%ELHIRAE
% BRARLFIEHIEANT 2KE -
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LA =1E Seawater Barrier Project 48 il 54 %

WEST
, ' DOMINGUEZ
Barrier Project COAST ALAMITOS
GAP

BASIN
Date Begun 1953 1969 1964
Length (miles) 9 4.3 2.2
No. of Injection Wells 153 41 35
No. of Extraction Wells 0 0 4
No. of Observation Wells| 276 232 230
Distance of Barrier from 1 0.5-2.8 2
Coast (miles)
1992-93 Rate of injection| 21,500 4900 4900
(acre-feet per year)

5. Seawater Barrier #9487 KK E & K
BATMEZMEFITART B REKE ZKRIGF A
EPA Ffr3T4x i 7K (Portable Water ) K 'G 42 # o
6. #EEREAKE 25 F
BEEAKMBREZRE - #BEREAEMBEIT K2 b
( =) 3235 Seawater Barrier Project #7 &
LA nHEX I RAEKTRABEFNARE LB L
Alamitos Barrier Project 37,35 LA R 3EAE 4K 38 4-6; B 78
AT #£ Dominguez Barrier Project> B &7 iE4& 34T 2002 £ % 3#
EFRBAKERTAZ > T RIUER 47 -
Z ~ The West Basin Water Recycling Plant #7 # # 2 g X
(=) @
The West Basin Water District 2 /K B L3t & 44% B 42
A& B 4#¢ LA Hyperion 75 K31 B 100 # Ao (%5 38 %
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) —RRIFKETHBRIFAGA -

The West Basin Water Recycling Plant #4294 El
Segundo > &% EKE it E P2 £ 25 FrA West Basin #9
%3635 b United Water Services /3] £33 /P43 - &8
FZREHBREHBZK BEh%AHWMEMA ZM4P South
Bay & % 160 B IEER A K E R3bgs - K AA A
KA ~ T ¥ % 2 91 Seawater Barrier Z £ K o

2000 # West Basin #& &} 2715 &4aEjiK » £ 2020 F
HAYIRE 5 8638 ¥ > KA B ARG FED] 1.234 184 -

(=) BG5RE

& United Water Services /23] 2 324k & & A Michael
Ruiz %3] NM@BAE Bz —HFARNRERLF  £—B%
Title22water > % —1& & Barrier Water - Title22 & 45 4 &/
MK B A A KE ERZEH > @ Barrier Water B & & 4&
HAELBITAMTARSKEZAK HKEERES F
49 41 EPA &R KK H AR -

Title22 % & ¥ i #2 & Coagulation » Flocculation *
Filtration » Disinfection & Distribution °

Barrier Water % j& #2 Ji #2 4 & Conventional &
Microfiltration Reverse Osmosis ; Conventional % 2 5 %
Decarbonation, lime clarifier » flocculation , recarbonated , &
filtered

RGBT R 48 -
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B AELABRTEINAE  REHTARLERERE

—

FH A RH FRHA

& B K F] 30 P82 £ B P9 B3R 2275 B (United States Department of
the Interior Bureau of Reclamation ) 48 % %37 T & £ K TR B i
XEWR o BRI RARFAOSFMG > LASHEHFSERKE
BB EXAKERRIE HEBABBRLEHFEBRHEABTERR
CHREHEM RUETEEANH G KBEREEY > 25 Rk B
ATAD 4 4B 7 AR R 14 0 UK A EAF AR AT i 4407 IS W3R £ 45
Z A se Ak g FR I AL A FH 00 B FR EUR B AN B P9 RIS B
R BERBHEHAFBMETHEIETLAEIBEF AR OEZ
TiTH £

BN E TR (75) KEKEF RS @ TFEIELE
o HRBEF KT B BB EKE A A 2 5 BRI R 0 R
MEASHEEZH RS T L Tm kR REME -

— - ZRARFAHAREENS

1.2 B B35 5 69 P8 B R FEF

TRA2BFEABBRERFEAMNE  AACRARFERFELE
Leanna Principe * FUSPBI AR B R B4 RHRAZ > b N T %
AR ESZAETRILAEE -

S FRIIF A BFHAHRILE 100 BF > #1902 4 o 3r 85 A 3 B
ABE &SI 1 M KT RMAEE > E85AD 500 A > £ 2002
FATE 1 4E 0 BlIEFRK 20 1% 0 S B BH A T RABE 600 A
BB AR S8 BRI E TR -

tEAE 1988 F 2 1994 F M 855 BT MM e » 4% 1960 R &
FRAUNZSE TR EMRILZ A8 E X ERES - BNk
HERAZHHRBRAHBRELE2HE > LGB %7 Mgz
KGR FRBBEEL > B RE BN G T2 B8 % 1215
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W4 R BR A B AKARR

BHABALRRGIEFSINE P AKNGRE ~ KB K
“AEFA BEP >~ EMBUT - SIERREAEFNBE  FRY
EHRE BT RELHRA R SR 5 ik — e e £ AR
2 EREA B E LR ETLEAN S UAHARARE LS
KTy B AR -

PR RS REST —EBE PARERERNRRELR
B R mELE AR A KE K -
2.5 BT B T AR A b K 45 A A T 28 A

ENEEE VRE BN RIS FELTE ] RS E TR
Wt E o MK LR EMTENEIZEY  HAKERE
A ST K 6 8 A TR R 0 36 R SRR

4 2000~2001 £ 8555 B IR Z AR B ATIRE T 0 Wy B K&
BB THLHKEEEE ) BB S-1 A -
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WA KT Z BB B AR BB P TEEARE =B X
3R K& % Water Treatment ( K&K 32 ) ~ reuse ( BHH B ) »
desalination ( #7Ki%4L) o
3.4 B B F5 B FAMTARFS ¥ (Technical Services Center )

7TR2BEFI0RFTRBEAKEZEEEEEH L (CHIH TED
YANG; P.E. Ph.D.) » th & ££ 55 25 H 5 IR A F o 2K B IRARAS 4a. 45
AR EY TN K NEBIE > B A LRI - BIEETR ~ K~
NHERRE AR L e BIEET AT R RN XIEWE
BHBHOBET  AMARBRBEAAKERMAETE ¥ K&~
MUKE - FFEALRE  TRUIEFEITEE FLoH ER%A
BERGEHGFHEPMIEERRBER  Z P AU RERAMRET RTE
M 5EMG > RBERFBHEORGER > AR E L LK
BRERIEMEFTRRASHRAY > BBR PO THRBE ISR MEE
W FEIHERZEE AR BRI EEEES RN TR
ZE AR VTOCRIBFTMAFSEEF  FHAREZE KR -

T AKE R BREM XM P AR B SR ERN
RAETRAES BEEZMERNTRFTEEFTRARHETIE > dAFE
MRIATHILEY 10 A LA B > AREFHHLHEEMERE
HREITY - FET KRB RE R IRAR b
EireyeEifh > BREKE S EZRAKERMAR EX RIHM > L
RANBBAKERGET KELERAHRE G -

= AT KRN EN AL RS
(=) HFEFRHA

7 B 1 B &R CHZMHHILL A3 #&iE T#6 KEVIN
BRAL # 8y & HE T & 7% € Denver Water (FHbK# 5 ) 4B £ B
AT JE 4246 T P &9 Denver Water Recycling Plant 33580 % B shad
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BREMZHAA 12 BKkOA 24P BN T4HY
WESTMINSTER & Aurora yfE# T 28 LK@ # A 2 R R
B ERMBAEFTAKRERN > ERHERKDARERS
CH2MHILL /&) 2k 3tse T o

AARGFAPEEEAHRXER > RELAAHLLT AHRE X
FLMIR I AMAR K AhREEH KRR - LEKEEKRELLL
RIS o B EBUR 0 E BB K e o

(=) F+48Ex T+ &9 Denver Water Recycling Plant

1. & B &§ DENVER WATER Recycled Water Plant £ % BRIAN
GOOD #. 8 #4433 HA -

2 . Denver Water Recycling Plant 3% 3t B 4%

® A Bl IE 6 T F Z /K ) W i B B 4o B 5-2 AR ©

o X & B AT Z 2045 F A3/ P Z FHRAEERAKE 1.234 4%
Az 17%  BpiRit 44 2100 $4HKE  BXRY 575 %
0 ABEN— B P RKEZFHKE - LK ETRAHLKA
KEZBRME  MBEMAKETHWRSEFTERAKRS ZAE
AAE > ARERE  FRARBREERRIKERR
R o

O HEBATE 2045 S mA P Z FRAMLERAKE 1.234 1%
7 17%  BpiRfd- 44 2100 ZEKE » R4 575 &
g ABEN—BEPRKRBZFHAKE - sSbRETRAKA
KEZRMEE  HEBEMAKETHEWREZER K, ZAF
AKE > ABRERA > BRAEREEHERZ KRR
IE R o

3. %I AKEAUERETE

2004 FAEKEEEEE 30 BEpEED 11.36 48
(%M ) 2013 FAEUERBEZEREE S BE NG
BER 17 ¥4 (B_rEk)-
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4. BEEA

B FE BT 0 KT HUR SR B ~ 44K SE R BT B A 5500
BET H20EH LU

7 B UK R SR A 800 B £ T -
5. Bk H A
% — P BB ECR R B0 3T 2 K 7 3B B Xcel
Energy’s Chelokee Power Plant F 47K & 640 ¥ 48 » H 44t 4
BRI ~ AR A BERT Z A ABEEBE R K o F
PR Gateway BAHBEHIFZEBBTER K A E
WARERDEET—BRAREER -
6. EAKKE R

RBFBREMNBEAF XL EEBILBAITIRELE LA
AKETERKZAZE o

T. T —RRERF ZH Ky ELLG

BB RKBEZRERP,P R AMKLG s
BRAK B BREENAKBA AN REEER T B BRALAE
ANAETLEZHERENE 30~40% > BépaEdimy )
60~70% 2 P8 -
BEHMBRGLBELHEE 52 R EE2 8B 53 4
kR E) WK AR o
(Z) 3.A 75 KB 3R B MUK R 38 2% 56 2 30
7 A 18 T4 %% WESTMINSTER 2 2 & 5 58 f1 B 2 B J¢
KRR S8 0 & TIM WOODARD % 4 83| » Hm kK4 it
THRET S TREF HBEEERGK BEERALKALKSET -
EORKREZSHBRELZFTRAUEARMREERR LK
g o
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EKZ AR EZRMIERA AR > B & B ARG - TR
Bl A B2 RAFERAG RZEH A > %1% # reducing
(FEARKIT % ) ~ reusing (KAFIA ) ~ recycling (K& ) Fhse
Z EKF ERFREAKRER > AT RAEASHFAEETH A K
Bk RIFLEER 54

BAEDATHAKE KB AR ERE > X428 77 Aurora 112
KB W R T2 Bk 4 ¥, 0 & Paul Kotterstette st 4 345 287 0 b4 A] A
EONG R ASRRIEZ 6 KO WARES 2 Ak BATH
MESEBERARAE  UHRRRGAE - RIGLBFEH S-S

9 RN E RN

(—) A3

LEHSCERBEH G — SRR TEORAKESHBE
W% B 01l THHEAR NI RGBEFNEE  LHAERZEH
PARE — A5 ZRBREZIHEAXH > XELTR BB T EALTEY
o RN EREZIXBTHAAB T EEREE  ZRASHBOCE
HEF kR B o B S Bp sk BN PR 3 5E AT SR AKAE B o
MR P EATE S (KSGS) RSt 2B bE A
Fr (USGS) > #ZAEMAERZAEBEEKRN o3 HALTF -
(=) g EdRAER

£7 A3 BRBFEH BT AE AL L KT R4 M
T2ZRBEME BEAREEFEIASHE L ALRE 10 45 0 47
BHMAERTRERRKEEKEKRKERT S8 M RXER
tE -

SRR 1889 A s M RS KBRS 0 R AN
AEEH EEHEHAINEWEABRAL > REITRE - Mty
¥ RGBS TR EN WY ERHRARMSE > LEEHNE
ENAETHEEBAGARETR  KEHRKT  RBRHEREES
o
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AT 4 4 7 (Lawrence ) # 4 80 AL Loy ete A B #1 ¥ 3¢
RN K TOMEEBIBAR L2 mag Rt E

(=) Hti% 2730 g 38 & A7 Dakota Aquifer Program 2 &% %

KSGS— 3 #rTHAEMB AT EXKERY X X EM R E
FELAMTARGKENA L LHEBRHBHN TR EE R AR
ST RN B Z BB L HHNMTAKBEZMWE ~ RER
KX~ BB RERESHKEFZ MM EETR S E - #
25 P BF 4% 4% 2] 2 Pakota Aquier Program ¥ & Bl K & RS B 18 2 %
IR A B A T o

1. Dakota ¥ TF 47K @ &y & & A K480

F 4 1905 8% Perton % 4 Bp 4838, Dakota ¥ F 4K B €4k & i3
A AR K ~ R RKE u\&#é&,ﬁﬁbﬁ?ﬁ@ st8% Dakota & 7 #4
Arkansas T4 & B R IEF v BPHL T K H AR sl A 4 KR i
BoKE T2 BRAKRA EP/%U\%?a#ﬂﬁﬂ i@ &9KE » Derton 1531
FEITH e E » DT 8KB 2 KRB N T K-S & & i3
REI150 A RE5 > mEHEEHREZKEAL 0~100 fuirzF o

1885 4 8¥ f&2 Kamsas coolidge & fr % Dakota 47K & % — 0 &
RAKH S HamKkEddmz G EA 20 #R > £ 1990 HFEuiE
FAKHH BT SRR BEIRES 20~75 oaKE > HE 1930 4
B 1940 A BN R T K ECHEZHH 30 iy AT »

BT KB KRBT eI A BRI R S LR E
$é§ Q /HL# ‘:P mLu'JZ':iﬂL—Fﬂ(E éji.’%'i/\g mL‘ﬁ' E,v(i Arkansas /T%\\
P K B o

M EBER T FHHNER T REAERRABEBRE
¥ OBRERWUTAMERETHR  mEAERAAKERYE Pk
BRI T R Z B F B &0 K % 4 Dakota 37K B 2 @ g i iE
W& A HIER R T KU T T K2 K E -
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1970 £ 34 j& #7 3. % 38 & A 46 3 & Dakota 3 F &K & + & 8095
B acre-ft BB AKET T EEF » HREZLERERE
# 3000mg/l » Mg # Dakota 3 F 5K EZ A5 - EHERTHEA
HREZTHBKEBEAR -

Ji LB EA L AL SR E A SR AR 447 45 4% A Dakota . F 4ok
JB db b TR 2 KB H BB AT A TR A kK B 2 45 B B B
372 B 0 F 2 B FYEEEIRT | BB IEEE -

2 . Dakota ¥ F 4 KB 2z KEH A M

REZWHHTKEERRKE A Dakota ¥ FKE A ARE
FERBEBZESHLKE  LIBEEXERNTKERIAKEHA
Mo H N AKEFAMEZREEALETE 20 F8 R E A A Dakota
W T A KEZTFRUAMEES KAAKE > MERZEAREZEBRS
KEZ R °

Dakota T A KB ZAKFHIEHBE £ > BAEX T2 HEE

(Recharge) » %A M4 iE & 4o AT #iE & (recharge) : i & Dakota
A7k & 2 &% (Discharge) ‘02 H & (reduced discharge) :
UEBEZTAE Q HAAGHAZFHEI R 0T *

R+r=D-d+Q
. @FHAKEFHNRARZHABHEESN R

EWFEIE AL R 4 § Dakota 3T 27K & R R
fApTia R BB HEHERERET MR 20 22> HbTH
A S HE  BARBERFAFZ B KNERBELE -
Bpob BB A KR KEFRAMZHEHTE -

7 FEREHEREER USGS AT RAELZENS
(—) FERA

FAMETAEMBRARBH I MO ARBIHOBATRE

FEE 2B wHEAEEREZEY > R REEHTHNERZ
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Kot SMANENTNAERREMNME B BELT
TR FRAMAMALFUMBE ESZRE -

B

“mzr

RAOXTRHREENEYE  FRBaRBMEE  BHAH4E
/\ﬁﬁa‘éz%ﬁf‘xéﬁﬁ B R EKTRMAE (BFR) 24
CBBABRAOEXNTYHAEMBEKEROBERE -

USGS #2172 33 i #7000 P B 47 ~ W ~ 307 5 30 R LR 5
& B EH - B REF 8048 Eﬁ%%ﬂﬁ‘:ﬁl)lil’?ixﬁ 2R o

USGS 23 47 H 38 140 36 B 37K SURLRISE 3 4% Br 855 )1 K
B B RER GRS P A B RSS2 ARIE o 1R
A ARV Bt AR K -

USGS 7R4t# K =T 41 B 544 % AR 4F 2 48 DA M 047 K B
BEE AR 0 QMBS TR ERAKT TR AR
¥ o

USGS &35 44 "HTLHKERZBE T EEHKETRZ
PE AR RRZIBE ) FRAL > BT AL AT RA
- AKEEZEBEZ MR AR -

(=) MELREE

BRERMERAEMUARRRELRTIAKE - KEZHE
BPEF B A A L RELE AR T REFA M E LD
0 AR A B S HE i B 69 USGS 8% % 28, 2 B 7Tl K% BB
15 ¥ 4 e BB ELE RARAL S B BL R B R B IR A 2 44 - A RBRK
(FEREAME LB T FeumIEHFATA BREKRE
LR AE L URBRELEBEHAALLT -

1.National Streamflow Information Program (NSIP)

2y ha &N KA Z B3 A 4 USGS 454 Rir e 47 2 NSIP - A
FE2BRALAH-FTINAKEREFTEZHREE Z - USGS #4F 7000 12
TN R ESE AEEFE BT - BRI 56835 L & 800 %18 £ 5
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BATBRXEFERANET > BEFH A=A
& o5l A% FER (Drought Watch) ~ 32 7 % &
( Drought Warming ) R % % ¥ & & % ( Drought
Emergency ) &M 2 & & KER X MWék4o T ©
Drought Watch :
A Drought Watch is declared when there is less than a 50%

probability that either of the two largest reservoir systems, the

Delaware ( Cannonsville, Neversink, Pepacton, and Rondout
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Reservoirs ) or the Catskill ( Ashokan, and Schoharie Reservoirs ). will
fill by the next June 1-the start of water-year.

Drought Warming :
A Drought Warning is declared when there is less than a 33%

probability that either the Catskill or Delaware Systems will fill by
the next June 1.

Drought Emergency

A Drought Emergency is declared when there is a reasonable
probability that, without the implementation of stringent measures to
reduce consumption, a protracted dry period would cause the City’s
reservoirs to be drained. This probability is estimated during dry
periods in consultation with the New York State Drought
Management Task Force and the .New York State Disaster
Preparedness Commission. The estimation is based on analyses of the
historical record, the pattern of the dry period months, water quality,
sub-system storage balances, delivery system status, system status,
system construction, maintenance operations, snow cover,
precipitation patterns, use forecasts, and other factors. Because no
two droughts have identical characteristics, no single probability
profile can be identified in advance that would generally apply to the
declaration of a drought emergency.
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F#RR - USEPA (1992) Guidelines for Water Reuse. EPA/625/R-92/004.
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New York City
Water Supply System
Reservoir Capacity Date In
o' (hilonaaliens) ~ Service County
CROTON SYSTEM
Lake Gleneida* 0.2 1870 Putnam
Lake Gilead* 0.4 1870 Putnam
Kirk Lake* 0.6 1870 Putnam
Boyds Corner T 1873 Putnam
Middle Branch 4.1 1878 Putnam
East Branch 5.2 1891 Putnam
Bog Brook 4.4 1892 Putnam
Titicus 12 1893 Westchester
West Branch 8.0 1895 Putnam
Amawalk 6.7 1897 Westchester
Muscoot 4.9 1905 Westchester
New Croton 19.0 1905  Westchester
Cross River 10.3 1908 Westchester
Croten Falls 14.2 1911 Putnam
Diverting 0.9 1911 Putnam
CATSKILL SYSTEM
Ashokan 122.9 1915 Ulster
Schoharie 17.6 1926 Schoharie,
Greene, Delaware
Kensico 30.6 1915 Westchester
DELAWARE SYSTEM
Rondout 49.6 1950 Ulster, Sullivan
Neversink 349 1954 Sullivan
Pepacton 140.2 1955 Delaware
Cannonsville 95.7 1964 Delaware
NYCDEP/BWASO/A! 1GA1
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NEW YORK CITY
WATER  SUPPLY STATUS

STRATEGIC SERVICES

NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION

Bureau of Water Supply

JUNE 1, 2002



BUREAU of WATER SUPPLY

STRATEGIC SERVICES

WATER SUPPLY SYSTEM STATUS

JUNE 1, 2002
JUNE 1-
May 31
PRECIPITATION (nches)
ACTUAL 37.27
NORMAL 45.07
RUNOFF / YIELD (Billion Gallons)
ACTUAL 532.4
NORMAL 877.6
SURFACE WATER
CONSUMPTION (mGD) 1280
STORAGE (AMOL) June 1 ACTUAL
Billion Gallons 453.3
% of Capacity 82.8

provisional

MAY

5.57*
4.14

122.5%
91.8

1220*

_NORMAL

547.5
100.0



NYCDEP/BWS
Strategic Services
June 1, 2002

New York City Reservoir System
Monthly Precipitation: 2001-2002
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Strategic Services

NYCDEP/BWS
June 1, 2002

New York City Reservoir System
Monthly Runoff: 2001-2002
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NYCDEP/BWS
Startegic Services
June 1, 2002

New York City Reservoir System
Total Surface Water Consumption
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Total System Demand and Projections
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Total System Demand and Projections

pton Water Supply System: FIGURE 2-5
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INTRODUCTION

The New York City Water Supply System, which serves the five boroughs of the
City of New York (NYC) and many communities in Southeastern New York State, is
supplied by three source-water reservoir systems. These three systems, the Croton,
Catskill, and Delaware, include 18 reservoirs and three controlled lakes, and have a
collective storage capacity of 558 billion gallons. Typically these systems provide 10,
35 and 55 percent of the total daily supply, respectively. The major components of
the systems are shown in Figure 1, and their capacities are listed in Table 1.

In addition to the tunnels, aqueducts and the three reservoir systems, there are
features in the NYC System which allow for contingency and emergency operations.
Several interconnections exist between the reservoir systems. Through these
interconnections, water can be transferred from one system to another in response
to localized water quality or quantity concerns. In 1996 NYC acquired the former
Jamaica Water Supply Company wells located in Queens, NY. A number of these
wells regularly supplement the System's surface water supply, while others are
available for emergency use (maximum available quantity: 62 MGD) . A pumping
station at Chelsea, New York which is capable of drawing water from the Hudson
River, is also available to augment the water supply by 100 MGD under emergency
conditions.

New York City observes a "water-year” which runs from June 1 to May 31.
Using historical data, a profile of typical system-wide storage levels has been
established. Using this profile, criteria have been developed to assess the probability
of achieving reservoir refill by the start of the succeeding water year. These criteria
are used to identify potential or impending drought conditions. The City's
Department of Environmental Protection (DEP) monitors and records daily
reservoir storage levels, inflow and releases. These conditions are reviewed and
regularly compared with the criteria to forecast the probability of achieving adequate
reservoir levels to serve the system's consumers throughout the coming water year.

In the event that this comparison reveals emerging and worsening drought
conditions, the operators of the system can implement the contingency and
emergency operations to supplement the water supply. Conservation measures will
also be taken to reduce the demand for water. These measures can slow the
depletion rate of the stored water and potentially postpone or eliminate the threat of
serious shortage. The City's water supply options and controls are described in the
following pages.
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; New York City's
‘ Water Supply System
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DROUGHT PHASES

The New York City Drought Management Plan has three phases, which are
invoked sequentially as conditions dictate. These are Drought Watch, Drought
Warning and Drought Emergency. (Drought Emergency is further subdivided into
four stages with increasingly severe mandated use restrictions.) Guidelines have
been established to identify when a Drought Watch, Drought Warning or Drought
Emergency should be declared and the appropriate responses should be
implemented. These guidelines are based on factors such as prevailing hydrological
and meteorological conditions, as well as certain operational considerations. In
some cases, other circumstances such as low storage or operational constraints on
the Croton system may influence the timing of drought declarations.

Drought Watch

A Drought Watch is declared when there is less than a 50% probability that
either of the two largest reservoir systems, the Delaware (Cannonsville, Neversink,
Pepacton, and Rondout Reservoirs) or the Catskill (Ashokan, and Schoharie
Reservoirs), will fill by the next June 1 - the start of the water-year.

Drought Warning

A Drought Warning is declared when there is less than a 33% probability that
either the Catskill or Delaware Systems will fill by the next June 1.

Drought Emergency

A Drought Emergency is declared when there is a reasonable probability that,
without the implementation of stringent measures to reduce consumption, a
protracted dry period would cause the City's reservoirs to be drained. This
probability is estimated during dry periods in consultation with the New York State
Drought Management Task Force and the New York State Disaster Preparedness
Commission. The estimation is based on analyses of the historical record, the
pattern of the dry period months, water quality, sub-system storage balances,
delivery system status, system construction, maintenance operations, Snow Cover,
precipitation patterns, use forecasts, and other factors. Because no two droughts
have identical characteristics, no single probability profile can be identified in
advance that would generally apply to the declaration of a drought emergency.

N

COORDINATION WITH OTHER AGENCIES

Close coordination between City and State officials is required as drought
conditions become evident and as they worsen. When conditions indicate difficulty
in achieving appropriate storage levels in the reservoirs, NYC notifies the New
York State Drought Management Task Force, the New York State Disaster
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Preparedness Commission, and any other New York State authorities responsible
for coordinating preparations for an imminent drought.

New York State has a Statewide Drought Response Plan. To best address the
needs of the different regions of the State, New York has been subdivided into
different drought management regions. Since NYC's watersheds are a significant
portion of the State, the NYC supply system has its own subdivision designation,
which is Drought Region IIA. Accordingly, the Statewide Drought Response Plan
includes this document, which outlines the City's drought response plan. Pursuant
to the requirements of the State Sanitary Code, the City's plan has been submitted to
the New York State Department of Health.

Because the reservoirs of the City's Delaware system impound the headwaters of
the Delaware River, NYC, along with the states of Delaware, New Jersey, New York
and Pennsylvania, is party to a Supreme Court Decree which dictates the
relationship of these parties pertaining to the use of the Delaware River. The decree
is administered in part by the Delaware River Master. The States of Delaware, New
Jersey, New York, Pennsylvania and the United States of America comprise the
Delaware River Basin Commission (DRBC). The City of New York serves as an
advisor to the State of New York for DRBC issues. The DRBC and the parties to the
Decree have established a drought response plan which is based upon a different set
of criteria than that of the NYC plan, but which binds NYC in certain regards (which
are reflected in the NYC plan). The DRBC criteria are tied to certain storage levels in
NYC's Delaware reservoirs. NYC and the DRBC maintain close coordination in the
implementation of either of these drought management plans.

ACTIONS AND RULES

When it becomes apparent that the probability of reservoir refill is approaching
the drought criteria the DEP will initiate the following actions:

* Review the Drought Management Plan;
* More closely monitor NYC reservoir and watershed conditions; and
* Coordinate with NYS DOH, NYS DEC & DRBC.

As conditions dictate the declaration of the successive phases of the City's
drought response plan, certain actions are to be implemented. For a Drought
Watch, the DEP responses are primarily operational, while activities that involve
the consumer community are primarily informative and voluntary. For a Drought
Warning, voluntary use restrictions are heightened and other City agencies are
required to modify their operations. When a Drought Emergency is declared, rules



and sanctions for failure to comply with them are imposed. The details of the
specific responses to each of the drought phases follow.

Drought Watch

When a Drought Watch is declared, the following actions are taken by DEP:
1. Apprise NYS DOH, NYS DEC, & DRBC on system status.

Institute a drought awareness media campaign within the City & regionally.
3. Maximize Croton Water usage by:

* increasing gravity distribution;

» fully utilizing hydraulic pumping stations*; and

« commencing operation of stand-by electric pumping stations.

4. Maximize the normal output of wells in Queens County from 23 million
gallons per day (MGD) to 44 MGD and close selected interconnections to the
surface water supply. Investigate boundary valve changes for future expansion
of Croton distribution system and increase surveillance of pressure regulators
throughout the distribution system.

5. Expand leak detection, leak repair and hydrant surveillance programs.
Budget for future resources to be used if drought conditions escalate.

Advise non-City consumer communities of the situation and request their
cooperation in water conservation efforts.

8. Initiate dialogue with the Mayor's Office and other NYC agencies concerning
actions to be taken if a "Drought Warning" is declared.

Drought Warning

When a Drought Warning is declared, all of the actions that are implemented
during a Drought Watch become enhanced, and these additional actions are
implemented:

1. Request voluntary water use restrictions.

2. Develop plans and commence activities to prepare the Chelsea Pumping Station
for operation.

3. Commence operation of standby wells in Queens County to increase the daily
system output to approximately 50 MGD and close additional inter-connections
to the surface water supply. Prepare additional standby wells in Queens County
for operation.

4. Coordinate with non-NYC water system users to initiate appropriate water use
restrictions.

* NYS DOH approval required



5. Coordinate the following actions with other NYC agencies: *
« Sanitation Department - suspend all street flushing activities;
* Police and Fire Departments - assist closing illegally opened hydrants;

* Parks Department - restrict water use for fountains and golf courses, stop
providing make-up water for artificial pond & lakes;

* Housing Authority & Housing Preservation and Development - Request
plumbing leak surveys and appropriate repair work, seek installation of low
flow devices;

» Metropolitan Transit Authority - reduce fleet washing activities;
* Board of Education -Initiate drought awareness programs for students; and

» Department of City-wide Administrative Services - Conduct leak survey and
leak repair activities where necessary at City facilities, cease building
washing activities.

Drought Emergency

When a Drought Emergency is declared, drought rules are implemented which
direct and restrict the use of water. Additional actions are also undertaken by DEP
and other City agencies. Within this plan there are four successive stages of
emergency in the Drought Emergency phase. Each stage represents an increase in
regulatory activity commensurate with the severity of the drought conditions. As
each successive Drought Emergency stage is declared, specific water use regulations
and corresponding sanctions are imposed. The rules for Stages One through Three
are outlined below. Since Stage Four conditions have not been experienced, rules
have yet to be developed for such an occurrence. In the event that Stage Four
conditions are imminent, appropriate rules would be developed and enacted.

Listed below are the general actions to be undertaken by DEP and other City
agencies during a drought emergency and the specific regulations that would be
imposed during each stage of a Drought Emergency.

DEP Actions during a Drought Emergency:
1. Implement and enforce Stages I-III Drought Emergency Rules, as appropriate,
2. Continue media campaign and seeking private sector efforts,

3. Continue maximizing Croton water use including use of the 178th Street
Pumping Station diesel motor pumps,

4. Continue leak detection efforts and reevaluate leak backlog, determine what
resources need to be allocated to rectify all identified leaks.

NOTE: the above listing of agency activities is not to be construed as a comprehensive
iternization of all activities, but rather a summary of the major agency responsibilities.



Work with State Disaster Preparedness Commission and invoke provisions of
upstate water agreements to compel non-NYC water system users to implement
regulations/measures which are consistent with those in effect in NYC,

When water supply and quality are acceptable, enlarge the area supplied by the
Croton System by making boundary changes in the local distribution system,

Obtain any necessary permits and commence operational activities at remaining
standby wells in Queens County, and increase the daily system output to
approximately 62 MGD,

Reduce pressures slightly (¥5 pounds per square inch (psi)) at regulators and
pumping stations, where feasible and in relation to the local distribution system
needs,

Conduct leak and waste inspections in private buildings using Water Use
Inspectors.

10. Include conservation notices with water and sewer billings, and

11. Obtain DOH/DEC permits and activate the Chelsea Pumping Station (Stage III

only).

Actions to be performed by other NY City Agencies during a Drought Emergency*

L

Department of City-wide Administrative Services - Assign building inspectors
to conduct leak surveys in private buildings

Fire Departments - Conduct leak and waste reports during routine fire
inspections of buildings

Housing (Public and Private)- Encourage voluntary installation of low flow
fixtures

Drought Emergency Rules

Summaries of the specific rules for each Drought Emergency Stage are
provided below. It should be noted that the full text of these rules appear at Title
15 of the Rules of the City of New York, Chapter 21, "Drought Emergency
Rules".

StageI
Part A:

No person shall cause, permit or allow the use of public water:
1

2.

to leak or otherwise be wasted from any water pipe, fixture, equipment or
appurtenance connected to the public water supply system.

to wash vehicles via hose, hydrant or other active source.

* See NOTE on previous page



10.

to spray, wash, or wet streets, sidewalks, driveways, steps, or buildings via hose,
hydrant or other active source.

for ornamental purposes.

to water lawns, plants, shrubs, trees and golf courses via hose, hydrant or other
active source except as follows:

a. From 7 am - 9 am and from 7 pm - 9 pm, even numbered addresses may use
public water for these purposes on even numbered days and odd- numbered
addresses on odd-numbered days.

b. Plant nurseries and other commercial plant users may continue to use public
water at 95% of previous normal usage.

¢. Reasonable use of public water for these purposes is allowed if a hand held
container is utilized.

to be taken from a fire hydrant for any purpose other than fire protection, except
via permit obtained through DEP for a specific purpose.

to be served to patrons in eating establishments, unless specifically requested by
the patron. :

to operate 2 ton or larger rated air conditioning systems or 10 hp (horsepower) or
larger refrigeration units unless the water is recirculated.

in swimming pools, except those using recirculating equipment which may be
filled once during each calendar year and thereafter the minimum amount of
public water necessary to maintain the water level.

through showerheads in premises unless they meet any one of the following
water conservation criteria:

a. The maximum performance standard shall be 3 gallons per minute (gpm)
at 60 pounds per square inch (psi);

b. The fixture is equipped with a flow restrictor designed to meet this
standard; or

c. The item is included on the NYS DEC certified fixtures list;

When charged with violation of this section, it is the respondent’s duty to
demonstrate that the showerhead performs at or below a maximum rate of 3
gallons per minute and pressure of 60 pounds per square inch.

Part B:

Each non-residential public water user shall reduce normal water use by 15%.
Part C:

"SAVE WATER" signs shall be prominently displayed in every building or

premises connected to the public water system and it is the responsibility of every
such property owner, or agent to assure these postings. This does not apply to under
5-family dwellings.



The sign should be not less than 6 inches by 9 inches and the heading "SAVE
WATER" should be in letters not less than 3/4 of an inch in height. It must include
the following language and may include other water conservation artwork or
language:

SAVE WATER

REPORT LEAKS AND WATER WASTE
CALL (718) DEP - HELP, (718) 337-4357

Such signs shall be posted in the following locations:

In over 4-family dwellings, at each entrance and mailbox;

In hotels, at each check-in desk and cashier, at each entrance, in each common
bathroom, and at entrances to restaurants and eating places;

In hospitals and other health care centers, at each entrance, in each bathroom and
shower room, in each laboratory and in each restaurant or cafeteria;

In office buildings, at each entrance, each bathroom, and in each dining room or
cafeteria;

In commercial and public laundries, at each entrance; and

In schools, at each entrance, in each bathroom or shower room, laboratory and
cafeteria or dining area.

Part D:

No person shall cause, permit or allow the use of a private well for any purpose for
which the use of public water is prohibited unless:

+ Such installation is covered by a valid permit from NYC Department of
Health;

» No cross-connections exist and all swing-joint connections have been
replaced by permanent rigid piping or the connection to the City system
has been sealed; and
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+  Signs are prominently displayed, and are not less than 8.5 inches by 11
inches in size with lettering not less than 1 inch in height, bearing the
following wording including the permit number:

DROUGHT EMERGENCY

PRIVATE WELL WATER IN USE

CITY OF NEW YORK
HEALTH DEPARTMENT PERMIT No. ___

Stage II Drought Emergency Rules

Virtually all of the rules that are required for Stage Il are the same as in Stage I
with the following additions.

Part A:
No person shall cause, permit or allow the use of public water:

5. to water lawns, golf courses, plants, ornamental shrubs, and trees except as
follows:

a. Public water may be used to irrigate, from a hand held container only
vegetables or fruits grown for human consumption.

b. Plant nurseries and other commercial plant users may continue to use public
water @ 80% of normal usage.

9. to fill or maintain the water level in swimming pools except municipal pools and
other pools open to the public. These pools may be filled once during each
calendar year and thereafter as necessary to maintain the water level, provided
that such pools operate with water recirculating equipment

Part B:
Each non-residential public water user shall reduce normal water use by 20 %.
Part C:

The posting of "SAVE WATER" signs becomes more extensive during this
phase of the drought. In addition to all of the aforementioned locations and rules
regarding signs in Stage I, signs shall be posted in the following locations:

« In over 4-family dwellings, in each elevator

+ In hotels, signs must be added to each elevator, all public hallwéys on each
floor, and in the guest bathrooms. (Signs may be reduced to 3 inch by 5 inch
for these bathrooms); and

S11-



* Inhospitals, office buildings, and all other nonresidential buildings signs
must be added to each elevator and every floor served by an elevator.

Stage III Drought Emergency Rules

During this stage more stringent measures are enacted as follows:

Virtually all of the rules that are required for Stage III are the same as previous
stages with the following additions.

Part A

No person shall cause, permit or allow the use of public water:

11.

to water lawns, golf courses, plants, ornamental shrubs, and trees except as
follows:

b. Plant nurseries and other commercial plant users may continue to use public
water @ 75% of normal usage.

c. Ornamental shrubs, plants and trees may be watered only from a hand-held
container with water that has already been used for some other non-
prohibited use.

for water cooled air conditioning systems unless the room dry-bulb temperature
is not permitted to fall below 79 degrees Fahrenheit, except:

a. This does not apply to health care facilities;

b. When essential, for the continuous operation of electronic data processing
equipment the temperature in a room or floor occupied predominately by
such equipment may be maintained lower than 79 degrees Fahrenheit but at
the highest temperature compatible with such continuous operation. The
burden of proof is upon the respondent to demonstrate this in any
administrative hearing contesting such operation.

This section does not apply to air-conditioning using private well water, nor does
it apply to air-cooled air conditioners.

Part B

Each non-residential public water user shall reduce normal water use by 25 %.

Sanctions

A. Violations of these rules shall be punishable by fines and penalties established by

Administrative Code, Sections 24-337 and 24-346. Notices of Violation issued for
such violations will be returnable to the Environmental Control Board of the
City of New York. The minimum penalty is $100 and the maximum penalty is
$1000. Guidelines for penalty levels may be established within these limits.

In addition to any penalties which may be imposed by the Environmental
Control Board, a penalty of no less than $50 per day may be imposed by the
Commissioner where a leak and waste notice has been served in accordance
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with Section 24-337 of the Administrative Code and the condition to which such
notice relates has not been corrected. Such penalties will be added to the water
rents in accordance with the Administrative Code.

Water service may be terminated for violation of any provision of these rules
or for any waste of water.

Variances

Upon the notarized application of any person or entity, the Commissioner may

in his/her discretion, grant a variance relieving such person or entity from
compliance with the requirements of these rules if such person or entity
demonstrates to the satisfaction of the Commissioner:

1.
2.
3.

that undue hardship would otherwise result;
that there are no possible alternatives;

that the applicant has taken and will take all possible measures to conserve
water, with a complete description of such measures and the water savings to be
effected; and

that such variance is not inconsistent with the purposes of these drought
emergency rules.

In connection with any variance which may be granted, the Commissioner shall
impose such terms and conditions as he/she deems appropriate.

Variance application forms may be obtained at the following locations:

Bronx 1932 Arthur Avenue, Room 601
Corner of East Tremont Avenue

Brooklyn 248 Duffield Street, 3rd Floor
Between Fulton and Willoughby Streets

Manhattan 1250 Broadway, 8th Floor
Entrance on 32nd Street

Queens 96-05 Horace Harding Expwy, 1st Floor
Between Junction Boulevard and 99th Street

Staten Island 60 Bay Street, 6th Floor
Between Slosson Terrace & Hyatt Street

The Commissioner may delegate any or all of his/her powers relating to

drought emergency rule variances. The filing or pendency of a variance application
shall not relieve any person or entity from complying with any drought emergency
rules, and shall not immunize any person or entity from any civil or criminal
prosecution or sanction respecting drought emergency rules.
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Glossary Of Terms

+ "City water system" means. the New York City water supply system including
the portion of the former Jamaica Water Supply which lies within NYC.

» "City water" means water supplied by or taken from the City water system.

* "Public water system" means all systems supplying water to users within New
York City, including without limitation the City water system.

* "Public water" means water supplied by or taken from such public water system.

MANAGEMENT OF THE CROTON SYSTEM IN DROUGHT

Although the Croton watershed has an estimated safe yield of 250 million
gallons per day (MGD), 208 MGD of the water is normally delivered, by gravity and
pumping, to the low elevation areas of the Bronx and Manhattan.

When hydrological analysis indicates that the Croton System has a better chance
of filling than either the Catskill or Delaware Systems, additional pumping will be
commenced at the City's standby pumping stations. During a drought these plants
can pump up to arate of 40 MGD (Table 2), raising the potential Croton usage to 248
MGD.

MANAGEMENT OF THE CATSKILL SYSTEM IN DROUGHT

The combined flows of the Catskill and Delaware Supply provide the system's
consumers with the greatest portion of the supply. Normally, these flows are
limited by the capacities of the transmission conduits that deliver water from these
systems into the City. During drought operations, use of water from the Delaware
system is restricted in accordance with interstate agreements. Under these
circumstances it is critical for the Catskill System to be operated in a manner that
maintains water quality and facilitates the greatest chance for refill of the West of
Hudson reservoirs.
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TABLE 2
Croton System Consumption within New York City
Capacity Normal Drought
Operation Operation

{MGD) (MGD) (MGD)
GRAVITY
East Bronx 20 20 20
South Bronx 10 10 10
Shaft 33
Lower East Side 30 30 30
Lower West Side 8 8 8
Harlem 55 55 55
Inwood 8 8 8
Sub-Total 131 131 131
PUMPING STATIONS
Hydraulic (40th Street) 25 25 25
Diesel (179th Street) 30 0 10
Electric
+ Mosholu! 52 52 1t 52 1
+ Jerome? 30 0 30
« 86th Street? 50 3 0 50 3
Sub-Total 137 77 117
Total 405 208 248

1.  Mosholu Pumping Station is under renovation , current capacity = 17 MGD, upon completion full
capacity of 52 MGD is expected.

2. Jerome Pumping Station Capacity has been reduced from 50 MGD to 30 MGD due to the installation of
a 36" slip-lining in the 48" line.

3. The 86th Street Pumping Station can only be operated if Central Park Reservoir service is restored.
Since Central Park Reservoir has been taken off line, these values are not included in the totals

Note: Hydraulic Pumping Stations cn the Croton Watershed have not been included:

Capacity Normal

(MGD) (MGD)
Cross River 4 35 12
Croton Falls 5 65 10

4. Cross River Pumping Station is currently off line. Restoration of service is not expected until 2003.
5. Croton Falls Pumping Station is scheduled to be taken off-line in conjunction with Dam reconstruction
work, and is expected to be temporarily out-of-service in 2002 and 2003 .
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MANAGEMENT OF THE DELAWARE RESERVOIRS IN DROUGHT

The City's three reservoirs in the Delaware River Basin, Cannonsville,
Neversink, and Pepacton, are operated in drought according to the rule curves
presented in the "Good Faith Agreement” of 1982 (see references at the end of this
section). This agreement provides the guidelines for actions by the DRBC, and
includes different criteria for initiating drought related activities. The following text
and tables are taken, with minor editorial revisions, from the agreement.

For purposes of management during drought, a schedule of phased reductions
in diversions, releases and flow objectives is described in this section and set forth in
Tables 3 and 4. The formula is based upon a differentiation between "normal”,
"drought warning", and "drought” conditions as defined by the combined storage
levels shown on the operation curves for Cannonsville, Neversink and Pepacton
reservoirs (Figure 2). The division of the drought warning zone into upper and
lower halves is defined as a physically equal division, or 20 billion gallons in each

zone.

TABLE 3

Interstate Operation Formula for Reductions
in Diversions, Releases, and Flow Objectives During Periods of Drought

NYC Storage NYC NJ Diversion Montague Trenton Flow
Condition Diversion Flow Objective|  Objective
(MGD) (MGD) (cfs) (cfs)

Normal 800 100 1750 3000
Drought Warning 680 85 1655 2700
Upper Half

Drought Warning 560 70 1550 2700
Lower Half

Drought 520 65 1100-1650° | 2500-2900"

Severe Drought

Diversions and Objectives to be negotiated based on Conditions

®aries with the time of year and location of salt front. (See Table 4)

During drought conditions as defined by the operation curves shown in Figure
2., the Montague and Trenton flow objectives should vary according to the location
of the salt front (250 mg/1 chloride isochlor 7-day average), in accordance with the

following table:
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TABLE 4
Flow Objectives for Salinity Control During Periods of Drought

Seven-Day Flow Objective at Flow Objective at
Average Location Montague, N.J. Trenton, N.J.
of "Salt-Front" (cfs) (cfs)
River Mile"
Dec - Apr May-Aug Sept-Nov | Dec- Apr | May-Aug | Sept-Nov
Upstream of 1600 1650 1650 2700 2900 2900
R.M. 92.5
Between 1350 1600 1500 2700 2700 2700
R.M. 92.5 and 87.0
Between 1350 1600 1500 2500 2500 2500
R.M. 87.0 and 82.9
Downstream of 1100 1100 1100 2500 2500 2500
R.M. 82.9

* Measured in statute miles along the navigation channel from the mouth of the Delaware Bay

Diversions and releases under this drought operation formula should go into
effect automatically whenever combined storage in the City reservoirs declines
below the drought warning line and remains below that level for five consecutive
days. When the combined storage (including the projected water runoff equivalent
of actual snow and ice) reaches a level 15 billion gallons above the drought warning
line, and remains above that level for five consecutive days, the drought operation
formula should automatically terminate and normal operations provided for in the
Decree should be resumed.

Under the terms of the Good Faith Agreement, the drought operation formula
described above will go into effect automatically and be binding on all parties for not
less than 180 days following the triggering of drought warning operation, unless
terminated automatically by improved storage conditions as described above.
During the 180-day period, the parties will convene no less than once each month to
review current conditions, and they may extend, modify or extend as modified the
formula recommended here. If no unanimous agreement as to a continuing
drought operation formula is reached within the 180-day period, all parties shall be
released from the above formula and may pursue their rights and obligations under
the Delaware River Basin Compact and the U.S. Supreme Court Decree.

[REFERENCE: Parties of the U.S. Supreme Court Decree of 1954 to the Delaware
River Basin Commission, Interstate Water Management: Recommendations of the
Parties to the U.S. Supreme Court Decree of 1954 to the Delaware River Basin
Commission Pursuant to Commission Resolution 78-20 (with appendices), (the
"Good Faith Agreement”), November, 1982.]
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Storage
(Billion gallons)

Figure 2
Delaware River Basin Commission

Operations Curves for New York City's
Cannonsville, Pepacton and Neversink Reservoirs
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EMERGENCY SUPPLY AT THE CHELSEA PUMPING STATION

The segment of the Delaware Aqueduct carrying water from Rondout Reservoir
to West Branch Reservoir passes under the Hudson River at Chelsea, NY. Shaft 6 of
the Delaware Aqueduct, located on the east bank of the river, was designed as a
tunnel blow-off and dewatering shaft. The City owns and maintains a 100 mgd
pumping station at Chelsea, NY which connects to the Delaware Aqueduct through
Shaft 6.

The pumping station may be activated during a drought emergency only when
approval to do so is granted by the State. Operation of the pumping station requires
concurrent activities at the following sites:

1. The Chelsea Pumping Station All water pumped from the Hudson River at
Chelsea passes through an intake crib and an intake conduit into the plant. The
principal activities at the pumping station are running the pumps and operating
the chemical addition facilities. Water pumped from the Hudson River is
treated at the Chelsea site and is then pumped approximately 1/4 mile to Shaft 6,
where it enters the Delaware Aqueduct.

2. Rondout Reservoir A chlorination facility at Rondout Reservoir, which is
normally on stand-by status, is used to supplement disinfection activities at the
Chelsea Pumping Station and to treat any water quality problems that may arise
at Rondout Reservoir.

3. Delaware Agueduct - Shaft 9 Water from Rondout Reservoir and the Chelsea
Pumping Station flows through Shaft 9, to the West Branch Reservoir or the
West Branch Reservoir By-Pass. Chlorine residuals are monitored.
Dechlorination facilities are being proposed at Shaft 9.

4. Delaware Aqueduct - Shaft 10 At Shaft 10, water enters the Delaware Aqueduct
from the West Branch Reservoir or the West Branch Reservoir By-Pass. A
chlorination facility is in place to maintain required chlorine residuals at Shaft
17, where water enters Kensico Reservoir.

5. Delaware Aqueduct - Shaft 17 Dechlorination facilities are also being proposed
for this site.

Prior to operation of the pumping station, the Department conducts extensive
test operations at all five of these sites. The activities required at Chelsea, Rondout
and Shaft 10 are staffed during appropriate stages of a Drought Emergency on a 24
hour basis, 7 days per week. The Department hires new workers to provide staff for
these activities, including Stationary Engineers and Oilers. These new personnel
assist in staffing the sites associated with the pumping operation and replace
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experienced operators drawn from other Department locations to supervise the
Drought Emergency operations.

A variety of water quality control operations are implemented during use of this
emergency supply. These include, operating a 24-hour water quality laboratory at
the Chelsea Pumping Station, sampling at West Branch, Kensico, and Hillview
Reservoirs as well as City Tunnels #1, #2 and #3, chloride monitoring in the
Hudson River and enhanced limnological monitoring in West Branch and Kensico
Reservoirs and at the discharge of West Branch and Croton Falls Reservoirs. These
activities are designed to meet applicable Federal, State and City Requirements.
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