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A 7 (2006)
Performance measures for the health of the Bay

Mike Connor

There is an increasing emphasis in government agencies on developing performance measurements to track the progress of programs.
In environmental management, the general structure for these performance measures is the use of a Pressure-State-Response (PSR)
framework. This framework links pressures on the environment resulting from human activities with changes in the state of the
environment. Programs and policies are then developed in response that reduce or mitigate the pressures or restore the natural resources.
This framework has been adopted by many OECD countries.

In the United States, performance measures are now used for the management by all the ”Estuaries of National Significance” managed
by EPA’s National Estuary Program (NEP). Generally these performance measures can be categorized into fisheries, water quality,
sediment quality, habitat quality, and land use change. While these indicators are used by every one of EPA’s NEPs, the conceptual model
linking the pressure, state, and response can be weak or absent.

This paper investigates the performance measures for San Francisco Bay developed by the San Francisco Estuary Program and the
California Bay Delta Authority. It then evaluates how these performance indicators can be improved by exploring four examples where
PSR performance indicators have failed due to:

Incompatible Goals: flow-based goals to protect salmon and native fish;
Incomplete Knowledge: source reduction requirements for mercury discharges;

Uncertain Causality: mercury contamination in fish; and

Inappropriate Solutions: the evolution of stream toxicity from urban pesticides.
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- EBORHSBIRRE @ ERABEYTOREQZOHDIO—=2ERLUCER
© AR ¢ KIRBEBREINDMEE

- AEESRRER ¢ RADKIRER

© FBUBEERFE | EBHORREIBIDICKDIIDERDALE

(SFHBIWRO
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Performance Measures for
Improving Estuarine
Environmental Management:
Lessons Learned From
San Francisco Bay

Dr. Michael Connor
Executive Director
San Francisco Estuary Institute

P

The Quintessential Environmental

Performance Measure
“Bernie Fowler Sneaker Index”
et

- & AL
. IR
-

] % >

. - /
y
>

J

11th Annual Patugant River Wade, June 1998 Photograph -
Sneaker Index Score: 355 inches
Goal: 57 10 63 inches

Bernie Fowler has a Goal

GOAL: Restore
Bernie's sneaker
visibility to chest
depth (57 to 63
4539 5 [ inches).

Visibility in Feet
w o

~

"Although this is
not a scientific
measure, it puts
restoring the River

“Pressure — State — Response” Model
for water quality management

Pressure
Contaminant sources:
soil, water, air and
direct application

Response
Management & policy actions
affecting soil, water, air and
direct application
contaminant sources

on a human scale.”

SHECHBHHYNESSEVET, DL LER
SLOWVHADDEHREEF - THEET DI EIFETEH
RETIEVNET, SEFAI10 @MERATTHRLES.,
WOLZOERRENEBEKLE., ThhoHhrIs0Y
ZAOELOEBERBREZEBEIE TV EZEVWTEY ET,

ERXGTLELT—2avEROBAIITAYV DS
BEOREEZRICOWTH &2ETA Y FLET, JEAM
DEINCTyPaXRHENSERKEHLELT. Th
EREY COFMBIELEVNSDEFL>THEMN>EZNDL
CoBRWWMERSATT, BIZIEA S VEEICELT
Ty aXEEANDE TRCHE>TWE] LEVEIT
TWHATTA., FEEZLLERETDIE. 2R TOD
T—ARICIEFELTWEWEWS ZEHBARERWE
T, TAHLLIDFMBEZET2 DEHICEELRLEWVLSD
F. WWEBISHE. ETALEHDIENSIETT, €5
THIEZODRANEDLINEWSIZEEEZDDITT
T, Ty aXK#EBE. WOEE-THBYFEFT &KIICA5
JIZEbrALHEER D TWA AL EARLTHEY FE
FTHAEL, LA LEBEZOHEIXEHZDITTT, &
WS ZERFRIAEEENTEHRLTAEWVWDLITTY, TT
M52 DEICZS VW FEHRELZFESHBEICIFTKEN
EDESIZTHVTLWLKAEWLWSEFLIZETNVTHITA
FHEBEHENENSZETT.,. ZLTREFZOVL VAL
WO DREHEICET S 1ER. Thdh o FMEENHET
Hd5. BHTHDEWNSTETT, TTIHhL—RDOANEZE
PBENESVSLDOTHIIERTE, TLTEAN
EDESICHETEINEWVNS ZENSNDIDITTT,

FLESUHEZAFZREOFMBEZICLBTIETHTL
E-WEBWET, ThikBernie Fowler DR=—H—
BIELEDLDNDEDTYT, Bernie Fowler FCDEED
FEARIZE-2TWAABATT TR ES, EFEIZHEL
SADNEZRVTEREIINAIEIKOBHEZRA >TWLS
ATT, Bernie Fowler Day &ELV5MA 1988 FLIE6
NDE?2 BEBIZP-THYFET, COBR., A U—F2F
MOBTERZEE. Bernie Fowler BAYPatuxent JIIZA >
TWo T, ZTLTCEZEFTHEWVLEZAIZTEZHEAR
ALK BEEIZNEVWSDEHALTWVWSHATT,

1950 &R, 60 FRTLE=BIEBESOWCSVETO
RITLRBIZENTELATTN., C2HE., REUVE
FEAERAGBLWEWLWSKETLEZ, COBWVWR=—
A—H, FEICLLWEAEROREBEYMLEG--T LS DT
Td,

COREFILEEANEBLETLE—BRAROANC
hE2LCEBBIIIENTESINALTT, IEMEEL
LT%H.Bernie DEBADOERRICEDSVEELLTEE
At eiEY 55bIFTY,

FAYVADOERKBOEREZL VWAL LMEEZESE
FoTHBYET, HIZIECDOPSR, REMLDEEIEE
EWVWSTA—I Y FPDETILEFE>TVET, ChBHD
ETILEREBEICHT28H (PIREXREMICELDFL)
NIBEORE - R (BFXEKOBEHE) ITESWLSE
BHEABHBIMNEVWSIEERLTHBYET,

Z3FTBILICKYFELTCERZ2TH-HDDFEND
EROHEBTHDI LN, RWETRKLEBOHRIE LN
&S5, Z5 0o AR ERFTHIDOTHY F7,
COPSREVWSETILTTN., ChIZBREERIZETS
EU OBBRICEEBICKEL—HERLTEY ET,
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Sustainable Performance Measures
Link to Conceptual Models

Outline

« Performance Measures Background
— How They Work:Bernie Fowler Index
— Survey of US Estuary Measures

« San Francisco Bay Case Study
— 2 Successful examples
— 4 measures needing improvement

» Lessons Learned

[ S

Estuary Watersheds of
National Estuary Program (NEP)

Puerto Rico

NEPs Emphasize State Measures
(709 Measures from 28 Estuaries)

Pressure
13%

Response
19%

State
68%

-17 -

RMIZHDEOHICIEISI Vo =EMEZEVS DI
BREABSETILEE >TLWRTAERYERA., Fh
CEVYFELTEREBICHTIENZREICHTEIVNANAS
GZOFMEZRICO2HEIF, TLTZAICEALT—HBOA
ELEFRELSI&LSICHBENETT,

Bl zIE, EBCHRRICBHENEDL S EICTKYFEL
T. KD ERBLEL. TLTENIZE>TEEORE
NEESAh. NIOKOBHENTA->TLEVET, 5
LETEZDKDTICEATWIBEENDEENEDLYE
NELLGY  HBEFPRIA BRI EWVWSISASICTDHEA S
TWhWEET,

COEIAEFMBERICEESVSRHEAHY ., BLL
REHENEVSI RICDVTHBELEVWERWET, £
TTAVAICE T HFMEREDOEIEO-VERNVE
ITH., ZELTEDOHRTHICH VISV XIBORRIC
DVWTHEZL. TLTEDESLEENHIMELS
CEZEFEDEVWERVET,

RURFEKBEOXRELEBET>TLLDNRERE
BOERSAKEITOYT S L, NEP THY FEFF. ZTLT
FrHE—VEZEOTOTSL, ThhbEL2]T OO
COARKBIAYTSLTHELATLSEMBZFECIONT
RRTHELZ, £ETTO09 OFMIFEEN 28 DARKEM
Lfohf-bhbIITIA, TOPFTAKES 202 {BLVD
HfEERLEVSOPVLPIBREORRZEINSHDOT
HBYFELE, TLTLWHWIZE. ARFRICEHT S DR
biahot-btTHY FT,

FTOAFMCEAIIHEETTARI L (EbhTL
2ONLEMABADNRNE—2THIEN, TLFEEMED
BECTHYVET. BEOEEZAET H-HITAKED
FEEENRII(FESON., VHYPIAERTHY &
T, WALWALKEDEETHY ETENHBEMOE.
FLRADKRNICEENDFEYVENE. ThILFERLE
BOBOKR., TS50 0HECTHESDARK
BTIS5Wo - EHEEZELLTHEDATEYET,
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LEMICELELT. 7AUDOREEEENFE>T

WREIRIEE NSDIFIFEAEN T DEKBEDIREIS
Pressure Indicators BT 2540TT. LWhWwBBernie Fowler DRA=—H—
BEE VS EESHBBAEILAY FEEDOTEAL .
FEAKBORELHMBEORE., =-458E, BEOLD

Base Flows DRRBFEEEAWVICIOEA>TLEVNEDTT, TF
Loadings ﬁ‘%i?‘:i?‘:&%d)%iﬁm‘ﬁUiTa

Land Use Patterns

Invasive spp.
0 20 40 60 80 100
% NEPs
ZThTELS5P LML Yo7 00 RFBITEIT
. BDEMIBZICOVWTRTITELVWERVET, £92 D
San Francisco Bay DEETEkE LT Wetland Restoration Goals., #FMm 5
Case Studies FEERBRIIOVTEEELEVERLET,

. ZLTZO®A DOFHIEETCHEORBOHD LD
* Wetland Restoration Goals ICOVWTERLEVWEBWVWES, /OB T 1)L, ADIK
« Dissolved Oxygen ROKER, NOFKK, FLTELKRUEBEBIZH TS

« Chlorophyll EXTHYET.

« Mercury in Fish
 Riverine flow (salinity excursion)
+ Water & Sediment toxicity

CHMEFEF->-TCSETCOREERTCWEET &L,
Guidelines DEIZHEFHT—LES v an1849 ETHo1AT
for Future TH. TOROVDLY B EOEEERTCLEET
Baylands E. COHIBIZIET,400 k mORKEMAHY ., T
HRdEY FILNL— FREBOTILANSHY EL
L. ThhoFLREIVDHP 2 FDEKEDE A
800 kmEEA->TWELR, §EHTIE125k mDE#A
BoTWAFEITTYT, $&£46£&2,200 kmbo=Hd
M. 95 AR EbhfzEWS T EIZRYFET,

ZD100 FMEICIFEAEDFREVNSDIFEDHITH
h, ERIESNFELE, TLTEZU>TINZIRAE
LY. ThbhoBghicLi-EWSZETHY FET .
ZTITIHS5V2 R ZRFLTIO00 BHIELEDHEE.
HEE. ThHhoMNEERENEFTYELE,. BET D
HDZDORFMEBT, AE. ThHoEBEHOEEE
BRRELESEWVWSZEET—LIZLEzDITTT,

Q International Importance for
Migratory Birds

-Ffaciﬁ.cFIywayMigrationand ¥ v = 150)7511}9%13- H’*L & %J 3'5':%" |:§§

e e ot ey~ BWBDEBMELTHOATNET. 100 FHOEYS

) ohen RRECVET, 0I5V SR IDERFIL— b=
SHOREBIRD. * Western Hemispheric

Shorebird Reserve Network toTBY. KEDODEYRHBAATT,

MIGRATION
STOPOVER Western Waterfowl Migration

LocATIONS Routes,
onN
THE

PACcIFIC
FLYWAY,
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\ WAWNWALBEOENAVNVELT., TAhEThERONL
Managed Pond ' b EEHEVSOEVET. TTOTRADFMRAE &
' N LTIEHEEZBYBORELCHRITLES EWS Z &

THhYELT,

EVWSHIFT. 10 FTI—Hh—EWVWS2ETTDT
40, 000 A 24— LHEBZEHELLS>EVS>HEZREL
Flfr, TNhIB—TREC RG> AR A TDE
DEBEBRBEHLTWVWIS EZEZRDITTT, ChdlE-o
FYLEEEBLAYELEOTHEBMRELEZ->EYLT
WBAhITTT, TLTREEREFIESHEZEASEWVWS FTH
BIATHIENTEET, Fd—ILEHFODLEEZER
ETFTDEVWSOEFFRICIBET, LLVSDEHBDOBEE
NEICRAZMTECDEKELEEAL I ENTES
L. BBEECELYEOENS AL, BEAF., Thh
LCIREREMRK, HTICREBEK. £H:NG0 &L o=
AL ENTEET,

Adapted from:

%mmm °ﬁﬁ§ﬁﬁﬁ%@g @ﬂﬁ$$ FEI-LERELTOGETS. BETAY S LA
EFoTESNSBUATHERMOEE LTEELOA
@ 2 1SGS ENSCE b oT BN TT, FlZ EERKDEMH
'°""""”'" sciancefor  changing world Diskit EVWSODEBFETRLEBLDTTITAEL, TBELDAMN
Y A= n NEC, FEUILERICH>TET, e b EiRtE
‘O° B@ N DERY BB LORIMILTET B ENS 2 &M
M”“ obo 755 | SHYET, BEANEVEFTEEVDIFTT, Ky
%L &ﬁﬁmﬁ /ﬁw FOESHEDTHDINDT, TNTHL-THFEITN., %
'][heBwy][nsUlule ) ; SWol-HHEhHdE, EVWSTERFREADHEBEE
| ) . LTBEE V- HBAICKELLE, WhW B RMER
/%w wjm§%Wﬁ g MEDCBRETHANA, TAKEETHALD, B
‘a‘nam.;,;mm»@ gV; CESCESHOBVEE. HABCELTREAAD

% /4

SAVE:BAY "

BLEERFELE,

CHELIFMEFTETT, YU I35V RaEDY Y/
THE<OLLERDOMMTYT ., 5,000 A0 F2—)L <50
DEHBZBRZELELIZ, Yo/ EEVLWSDEHY T4
—TE2 0BT HRATT TN ELZDHERLSTT,

KFE, FFEREZL 2HDALENSEEBHLLE
FELE, FTHMIETIEERBHREZZ LA LHBE
L. KRICEMLTHEHTES LS540 THSH. RIE
TR H2EFTABNED, TEANLEBTHEIELAL
mhdh., TN RTARLGEFETHDI N E WS
BHEHTY,

CORBMBEIZOVNTIER, RTWEEEFT L. B2
ETILEVS L. TN RARBER. BRICHLTO
LOTYARICEICEYRBERLES LLS0EMARY
FREMAELDOTT, ELNATA—T R ADY—_ &F
HREELTEIABIEEIVNTIR. EVSDEE
BUPBEOSORTELL, AV RAAH->THES

Performance Measure Evaluation 2L<OANE. BhPBEET L2 YELE, BDU
Cono. | Cavsality | Mamt | Feasitle H 3 %iﬁﬁfﬁ‘é? BRTRET BotmENSC EIH
Model Action Goals LELTHITESE] EVWSERENAHETWEDIFTYT,

Wetlands * * i i
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FAAoE31 DORMLETFMEREELE LT, BRE
ENHYET, ChITEMBENHFBTEZERBRLEZ. DFY
S5ppm Mo MR YSNNI-EMN60 ER., 710 ERIZAEASH
TWELE., ShDAVHLWLIEEFENANE LS DOMNFE
ICHAYELT., TRKLEBEARICTERBLSESICHS-D
NT0 EREFTT, ChiICkKYFELTHAEYHEKD
FUEZTEREMNBLLELE, ChIZk>TEIMEH
EN. BITBIRREICEHLTY YISV RETHER
ELEEVWSZEIZRYETS,

Effluent Ammor

3
8
5
g

CHhIFEHOKEE=Z42) I TATSLOHERET
T, COHMMNDVNTRECANEDEICA-> T EWNS
ETEHHAITATVWET,

LALRICEFMREEHYELT. CHLDAR
T BeobUoKUTBESHMENHETEEL, 99 &
sppeerin1es LB, 70074 LEELELSONRBERNTLERLTLE
Lfzo HIZTKERE., JIL—LEWVWSHETHM., 2. Th
A¥hEN->TLEDTT,

Interquartile Ranges Show
Overall Trends of Increasing
Chla during autumn-winter

Cloern, 2006

NEHBRLTHEONIELTT, ZLTIOHK
B EBEEANKETS < 5 VEA s EHERASAT
WEFT, YISV IRABICEBITEZEREROLAL L
WISDEEZFARIZEHL>DTEEAL., —BMIZCE>TY
VISUVRAEOEMHETSI U FUIEEERTERE
CHIZE-THIBESAhTWET,

EFEBRSHRIEIZTIVS ES5BEEALHY ZK
B, SV KOBHEZLFEE-HICVWAINALERF
REWMS L HEON, TLTELEEBOEREEERED
LEhoihoh, EVEBAAOTOERELTHZIESR
EBKTHIEN. BVEEVEHOBREICK > THEY
HTSOO P OLVORBEIOZKEAE. PNEXAHE-
EHAEVSTEARREDALGE, K< HM>THEYZE
tA,

Not associated with nutrient increases !!
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KXEMEREFRDJim CloemA 1 DOREZEHL TL

Why is phytoplankton increasing T, TTKOBHAEN LN >EBBHELTIELHD S
in San Francisco Bay?

Four Hypotheses

ZOWMEKDFEAAILY FO—LEh, 2L TEHMIC
HLARERETELCEICE>THASATLET, 2L
— TIN5 CEREALENYET L, EYMETS Vo b
e 1 & v Sl CHORETELKDENEZZDIFTT. Thhd2 D
S X i BCES2BOHNE. BIRAEATHYETHAIASNRY
i 2 Flt, BOCENIZESTTS VY buIicT 25
Impaiment 2 = MERYELE., Thhidd DEICEMETS VY by
“Motals FWh BZREBEAD COEICERYAE NG EENEA
BUET., ThhoBYICCOBNETS VI FoDR
HEBDAYEEAR>TLEEVNSZETT,

Jim Cloern, USGS

CORMTTIHE, MIKRITA2TEYEST, COZ
BMENBE SRR EFIVHLP ZENBRENALEWNS T
ETHEHBEVWAEBVEYT, CH 5LV ZHREZELTWL
PRARBEBLEAETDEFTE_DRFOKEDORTLTSE
YUELT. COEFNREI—UDNEDYFETELEIDLSIC
EDOECATRMNEBR., TNICTE > TZHEAENE 12 &
WS ZEREZDLNET,

Plainfin Midshipmen

Potential bivalve predators
(mean catch/hectare)
Kathy Hieb, CADFG

CHhoDKEDTMERZTMIT SDICHEREENSS

Performance Measure Evaluation FECHADHENSIASICEZTHEYET, ThiFohiE
Conc. Causality Mgmt. Feasible BOVBIRETLEHR O LICLYFLTRRARELG T~
Model Action Goals WIZEEY XX OO FERICH LTREERZRZRET S
Wetlands > > CENTEEZNLTT, —ATYZBBT 4 )LIZDLT
. FEFEFEBMESETILEIRERLTT, TLTREH
oxygen *k%k *kk *kk *kk

FRIF-FTYVLTWERA, BICCOLSLEEFIE.
Chla * ? ? ? ZLTEDLSHBEZERETHONEVSDOMNY AN
TANIZELTIE., FETANERAELRIONE S H
KL HEVLDTT,

TnHH 51 DRELFMBEEF. Yo7

Mercury in Striped Bass Shows No . ANABERTAUNSHKIIERDC EBATT
Trend HThEL, BOBRNIZEENIKEFTLOLALTHY

FTo ALTATRENRR, AXXOHBTHY FTH

0.2ppm CHIFAV I+ IL=_FOBEEELZATINIILE
. . BATHBYEST, TLTIORRIFTAEI0 EHE2RE
! hboTHYVEEA,
& t . H
H
- Goal
:
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Current Mercury Loads
and Proposed Allocations

Current Load
Mercury  Allocation
Sources Load Goal
(kglyr) (kglyr)
Central Valley Watershed 440 420
In-Bay Dredged Material Disposal 410 0
Guadalupe River Watershed 100
Urban Storm Water Runoff 95
Rural Storm Water Runoff 62 62
Direct Atmospheric Deposition 27 27
Wastewater 1444 18
Other Sources 16 16
TOTAL 1,200 @

Hg Sediment Cores Show
Significant Decreases in Hg Loads

] (3, W———— 1980

B Y PR 1950

Depth (cm)

............... 1910

Depth (cm)

RBY2-3

Biologically Important MEHg Not Correlated with
Total Sediment Hg

N
o
3

[a]
(u]

<© 200:
2.00
A2004| ¥=106x+023
R® = 0.067

o
3

MeHg pgkg dw
°
8

o
o
3

=4
=
5]

0. 02 04 06 08 1.0
Hg mg/kg dw

Performance Measure Evaluation

Conc. Causality Mgmt. Feasible
Model Action Goals
Wetlands * * bl el
Oxygen ok ok ook ok
Chla * ? ? ?
Fish Hg ? ? ? ?

BEMETLEHEVWELTIOHEBYICSITSKED
BEL. TNHNLADEFEELEERTTERAET &0 M
DEBFIKBEOEFNKEL TR 2EE2THBYFET
N, ShIFHFLRFEEHIZE T ZKEBOMUAERIC
BHolkEWSZ e, T o FHBOREKNTA-
FFEWSZLEIZEKDTREATUVET, LAMALAELSZ
DT—E4h6. COWMISETIEEIHEEZTEHINTIE
BLUNEWSTENATERIATHLET,

EEVFET DL NHEBYOIT O, EEITKE
KCDHY YISV RAERNITEITEKEBORENHEE
MIZEWTTA o7z, 451250 ERMTA>fE&WW52 &
ERLTLVHOTYN, EEFEEBLELEEISICADK
RIZETBHKEDELEVWSISDREEREDL> TR LDIT
TY.

ZLTCIOT—4E4n53E51 290 BT L&, CDH#
BEUMORKIEEL., ThHoEYRBRBBIN D A FILKIER
CDOEOHERICFFLEAERELNLZWEWS I ETT,
CHDT—EADoRMhBLEITADKRADKEZRLT &
WS CEEFCIAEATOBMBETEHAGSAFILIEOBET
FHRELWMEVWSTETT, | DOBHEMBEID A FILK
BAEZ 2BHEBLELTIE. COoHLL., SHHL
ES5ELTWVAFETEHBELWMNEEZIONET, EEW
FTOEFIOFHBEVLSOIFE. FVIFEZTOEHEVNSD
FCDAFLEDERECDEZATHYFELT, £L
TZEDAFIIELIKEN, TZCTTERLLONEBICH
LERAFNIZDTELBELINEWNSIZETT,

COLTRFET L, FEMIEBEZLLT. ADKEREWVS
DEFR+REHEETILT, LIrH1RAEEFRLEE-EY
LTWHEWHITTT, ZELTZEDEBFELE-E VY E
T ELI-LIERFAELGIONE L EE AN,
LA LB IDHEE. PELKEL—ROANZEORITE
NETEBFTLKHE>TBYETOTEERERIEFLTLL
DENHYET, TLTEFLRBIC, BICHZENLHRE
FEDLZEICEYVELTIOBESETILEHRELTYL
-0V THYET,

-22 -


Revir-5
テキストボックス
- 22 -


Select from the following

@ Major Rivers.
@ state Projects
Federal Projects.

Bay Flow Indicators:

@ Local Projects

& All Water Projects

Since 1956, the
California Water
Projects have routed
~30% of inflow to
irrigation and Southern
California. Can Bay
fisheries be preserved?

Highly variable freshwater input:
Seasonally and Annually

River inflow (cms)

U
e v gl
9394 9596 9798 99 00 01

_23-

ZLTRVHEELL, FLFRIIBRROOIMNDES
EROTWVWERH U ISUYRABIZEITEZDEMEBE
ThHhYET,

INERKOBRATHYET, YIS0 RIED
REEVWSOEAVIANL=ZTHELRZEO TS DT
THYETH., COBES0 EH. CORAD 30 %ALY
b EEBRERAKIZCEDTHEDODNEELSITHE>TULE
L7,

TIDTHU ISV RAZITHT DHRKRAZEE W
SOEFMEYFEHENHD. TALLEICE>THE
SEVWSTEICHEYET, CORAKDEDEINERIE
DREICEAHLOTEET,

FICBYFTLEELEMERME VS QA RKEI
BYET,

ETAMNEIZIEK. RKEIZHE>TWLWET,
ZENBT2ppt EVLVSDEFE-THYVET, ThiE

TSV FUENEBLTVLENDTY,
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Goal to Improve Salmon Runs

Total Valley Escapement

USBR Tracy pumping station

State pumping plant

Four Purnps Agreement

Tracy Agreement

Bay-Delta

00,000 | | iy
oy
mlll..ll|__‘...nlll.....,...ulllm‘.,-....lull
52 %4 56 S8 G0 62 64 66 ‘6B 7o 72 74 76 7 o B2 B4 W6 T8 90 91 ‘94 '96 ‘98 o
Delta Smelt Threadfin Shad
1800 20000
| S
15000 - 1
1208 Lowest | 1
\ 10660 !
600 - \
il “ﬂ“l “ i il
BT AR s 119 P 1
1967 1973 1979 1985 14941 1957 200'3 1967 1973 1973 1985 1991 1947 083
Longfin Smelt Striped Bass
50000 ‘ 1600 -
40090 | £000 :
30030 ‘ e ) 6000 \
20080 ‘ (‘& 40600
15990 ‘ | I] X 2000 l | l M=
I 11 ISR 1O TP (11 1T | T
1967 1973 1979 1985 391 1997 2003 1957 1973 1970 1985 1991 1997 1003
Performance Measure Evaluation
Conc. Causality Mgmt. Feasible
Model Action Goals
Wetlands £ £ sesiek sesiek
OXygen ek ok s skeosk sesiesk sfesiek
Chl a * ? ? ?
Fish Hg ? ? ? ?
Flow o ok o 27?7?
Goals

Water Column Toxicity Declined With Phase-
Out of OP Pesticides 1996-2001

¢ Diazinon and chlorpyrifos
toxicity has declined at
these 4 sites

EFIHOBMEAHYEITDTIAEFLIENS &
ThHhY. HEOMERZELIFTESEVWSINTH+—T R
J—)LICELTEE-TETEYET,

LALEDARRLXAGATYTA, SERHRORAEIC
BEZMIFHEESILBDONAEVNSIEEZEATHEL S
S, BAREICEIH>THRBREINTLKSLS>GAELH D
HIFITT, FIZEZS5LELORFERDKESBLE L
S3TEE ENALTROESREICEZEZRITEL
T. TORAEDLBICE>TERMMNKEFHI LS L
TY,

BOHMEETEYICLES. EADLERABEETS
S, ENALERMKEERLEIS., 2B TELIN? N
FTELGWVWEWS I EIZHEDDITTT,

EVWSHIFTHEADEBEETIL. BEBEZ. Thnd
EETH., Y—EVDOFERLHZENEABEFTVLLDIT
Tdo. LOALEOAFEEFIALXGZATTINEA. £
W HEKEZDITVATLAALORY B L TABMNER
T35, CND3 D2ONFTVRIERIAEZMA?BNAEVDITT
T, EVWSIHITTKEDSCHBAEANBEREVLVSONE
FOoTHYET,

FLAOEETHEDERZRTCLES L OAHY F
T, VDUVBROZRA., T472 /> VBILEY T+
AEVWSONESHRATT,

BIZIECNEEHEDHI2EDEERNICHE LAELE LWL
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But Sediment Toxicity has Increased

75%

3 50%

- - -
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1993-1999 2000-2005

% of Amphipod Survival Tests
that were Toxic

Time Period

Performance Measure Evaluation

Conc. Causality Mgmt. Feasible
Model Action Goals
Wetlands * * Hkk Sk
Oxygen ok ok ks sk .
Chl a * 2 9 9
Fish Hg ? ? ? ?
Flow Goals ** *ok *% 299
Pesticide ok % 299 9
Toxicity

San Francisco Summary

» Successes- Wetlands, DO good
conceptual models, linkages to actions;

» Chlorophyll - causality, incomplete
knowledge, no linkage to Management
actions;

+ Mercury contamination in fish—
expensive source reduction requirements
with incomplete conceptual model;

» Flow-based Goals—Incompatible Goals
to protect both salmon and native fish;

» Pesticides—management solutions
inappropriate.

o

Lessons Learned

e Performance Measures Need to
Link to a Conceptual Model that
Includes Pressure-State-Response

e Performance Measures Depend on
Scientifically-Based Linkages

e Performance Measures Need to
Link to Clearly Articulated Goals.
Multiple Goals Must Be Compatible
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