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s CALEED Seience: Pregram Mission:

s e previde thehest pessible; unbiased
seientfic ifermation for water anad
envirenmentalidecision-making in the Bay-
[DElta system.

Strateqy:
s Faciiate maependent peer review

e thatend CALEED velunteered to, coprdinate
iherdevelepment offa Research Framework to
assessiliierreleroffammoenia(um)in the Delta
andiSursunBay.
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Process

RESearch Iramework to; be developed by,
mdependent panel off natienal experts

@pen anditransparent

Paneliiereview e best avaiahble scientific
Ifermaten withiirput fremlecal experts,
siakenolders, andiinterested public in' a
Workshoep setiing

\Werkshiep erganized by planning

COMIMIUEE Ol Stakenoluers andlagencies: oy
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Pre=Werisinoe

s Background paper

' [Listeifkeyireferences on lecal studies
previded te; Panel and Woerkshop participants

st Splicited diISCUSSIonN questions: from Workshop
PAIICIPANTS
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Wericsinioe

[DaN/15

Intreduciony/Background presentations, by the
IER andiCALEED Lead Scientists

Briefipresentations by the panelists

[Facilifated discussion hased!on qUestions
submitied by, participants

i SEUrCEes; fateand transport offammoniaum)
2y EGOedIWenh dynamics

3t Ecotoxicology,

Public comment .
CALFED

-l BAY-DELTA

PROGRAM



Weriesinioe

s DAV 2

st Panelldeliverations in private; te develop
draft Research Eramework Outliine

stcontinued faclliitated discussions Including
IMprompLl presentations: by stakeholders
andiiecallexperts

) Presentation of draft Research EFramework
@utine

st [Facllitated discussion and public comment
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REIENeIEATEEDISClence

' [HEST, faclliiator, coerdination, depositony
and distirbutien eff Infermation (comments

andipreducts)

 http:/Iwww.science.calwater.ca.gov/events/

workshops/workshop ammonia.html

:,4..‘- o .
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VWEIRSHEPNHIGIIIGRIST = SOUICES
=etie zip)el TFrEllS oo

e discussion fecused on a system moedeling
APpPreack

sLntegrating the biegeechemistry, bielogical
PIECESSES, andihydredynamics in the: Delta
and SuisunrBay.

sLEXPIAINS MIEracions: 6ff COMPONENtSs, &
makes, predictions: 6 hew chianges in
Autrentleading & transpoert will impact
ECOSsySIem
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VWeIkShepNHIgIghisi=Eeed\Ven
INLETECHBNSE

i b

s} [DISCUSSIeN fecUsed on
therensened lew
prIMAaR/ predUCHVIty In
SuistnrBay and the
[ele ol ammoeniaum)
VS grazing by Corpula
AMUNENSIS
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Worksnoo Fliejnlic)riiss = Fejeje[ AW/
Iritarziciions — Arreponie (i) aalehties

oW priman/ preguctivity i Suisun: Bay: corresponds
Withimereasing discharnges; efjammoniaum)

pugdaler=[INEL=AuMiE6 ug/l) mhrits; uptake: of
N@zIRrSursunrBay

liieoretical 7% reduction in primary, productivity
fremireduced N@s uptake and lower: € productivity.
Withrammoenra(om)

Ammoenia(tm)respoensitle forrdepressed diatom
PIGEMS
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VWeIkSHERNEIGhINghES = Eeod Vel
INERACHENS = Cohula

Proeliferation eif Corbulaiis in “leck step’ with
inerdecreased primany preductvity,

Saliniy el Suisun Bay/Is/increasing and
PECOMING hespitabie te) Corbula

Irend e inecreasing prmany productivity: i the
Delta despite:ammoniaum) levels 2X those
ESusun Bay.

[DIatem’ BIeeMS: GECUr: In' WEL years due o
shortiresidence. times B SAYDLTA

PROGRAM



Wearlksrioo =liejrifiejales =
ECOIEXICOIGEY.

o' [Data andisecience gaps identified with' regarad
10 tOXICIly assessmentinciude:

sIEXICIy/ monitering| el POD; sensitive. life
S{ages and halbats

stVenitertexiciiy/and ammonia(um) near
SOUICES

s Venierditrmal vanatens in pH; 14,
ammuoenra(um)

s Sludyenrenic andfsul-lethal effects
& Sludy/mixture: ofi contaminants e assess .
CALFED
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Weoricsinoo liejaliejsitss—@tiiliglenio)
Dreifi Rasazifen) Freippee)r e

s @utlme: of the: Draft
Researnch Eramework

s PErCEpuons: efi the: major,
CONCENIS

sL(coneepiualframework
s Research recommendations
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Warlks oo mliejrilic)pies = @tiilipletio)
Direift Raseeifen) Ereipleio)

st Centiralito) the Panelfs recommendations
IS a conceptal framework ofi drivers
andirespenses inithe Delta ecosystem

siierconcepiual framework ties the
Varakle factorsi o hydrelegy and
Climate e the factors andl processes
tat drve: prman production
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ciflel pasecire
Coriecao

Human activity
(inside and
outside of Bay-
Delta system)

H

Climatel/
hydrologic
variability

A\

Water exports

\

N dynamics
{NH,;*, NO‘g‘.
NO,", Org N)

Other contaminants
(pesticides, metals,
cyanobacterial toxins)

X

Other nutrients (P)

Optical properties

Water residence time

Invasives (clams, etc.)

15

\ v 1 1 |

e Primary POD organisms
producers | = [T

— | (phytoplanton, | —*

«— | macrophytes) | “ | Foodweb

o

/ v <




EaINRESEACHrERMEWeki— \Valol
RESEACIHINEEMS

s Welvereseanch tlepics recommended
15 Voedeling — 1 research tepic

7, SEUICES, fale & transport — 2 research
IGPICS

5, EeedIWeD effects — 6 research tlepIcs
AR IOXIGILY/— 3 research topics
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=RaliNRESeanch Eramewonk —
PIGHIARESEACH

Researchopicid — Moedeling analysis: of
Aistercal contrels on phyteplankion
pEPUIATERS

RESearch liepic 2 — Seurces andifates ofi N
andiP

Researchiiopic 4 — Links, hetween nutrient
ANECESSINg|and phyioplankion pepulations

Researchliopic 14 — Cyanobacteral texins
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=RaliNRESeanch Eramewonk —
PIGHIARESEACH

st Viestimpetant research gap -
develepnient of an integrative model of

tRermajerr drvers contrelling the Bay-
Delia’ecosystent.
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EaIFRESEaCHERIMEWoIk — IVa|o)r;
RESEACINEEdS

i PUIpese off imedel:

siGlIderand prioritize current and future
[Esearch

stntegrate nfermation

I Predict outcomes; ofi petential
Management actions
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ERaNRESEaRCh Eramework —
negauvenviedel

s Vajer medel compenents

s Hydrelegy

s Biechemisty/ 6ffIN & P
ssSources (intermal and external)
s1Sinks
stlransienmations,— nitrification,

denitrfication, mineralization
strephic stiucture and function

) [Rate constants fer transtfermations and
[FEPNIC ransiel; ProCeSSES
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=alNRESEancCh Eramewok —
RESEArChHNIoPICc

Viedeling|should distinguish the
INTIUERCES, Off Clianges iem:

stpubrentioading

sifieshwalter fiew (residence ime)
s glrazing
ORI Cyanepacierna bleems injthe Delta and

dewnstream phyieplanktom bleoms in

Suisun Bay;
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Szl Ragaziren Srzippae)ic — 4
@UESHPRSHIENE addressedimrliepic i

1L Deliven/eiiammonia(im) Vs residence time
as, contrellingfractersiin phytoplankion

AYyRAamics

2, Nutientthiresneld respoenses Vs imvasive filter
feeders i prnman/ productivity i Suisun Bay,

EValltation eliphytoplankien preduction and
CORSUMPLON 6 assess; e role of grazing in

CONEIING sprngkleoms
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=RalNREseanchr Eramewonk
PIHGIHNAIRESEACH

IGPIC 2 SPUICES & Fate of Ni& P
Centrallguestion (e lhe addressed:

st\Wiatisithe: rele off VWP effluents; vs
OlNEN SEUICES (Internal & external) in
conueling ammenia(um) concentrations
andiN dynamicsiin the Delta and in
Suisun Bay?.
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Sinz| Rasaziren Srziffayeric — Hasiezifen
Tooie 2 Solreas & |[Feiiehof N =

liiiree appreaches suggesied:

P lEengitudimalitransects off Nfand otner:
ParamELers, stable Isetope conpoesition of
ammena(um); N5Ar

Ze HIghrEquency measurements;of: N
SPECIES and Other parameters

Sy Direct measurement off important
Precessesi— uptake oif NiH4, NOS;
Altflicaten, mineralization, N-fixation
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=nalPRESEaGh Framework
ResearchrPRentes

lepic4'—= Nutient processing and! Phytoplankion
PEPUIANeRS

1 PUIPOSE) IS 10 develep model parameters
IMKIAGIRULTENTS IO phyieplankton preduction

st Plhiyieplankien community compoesition
analyzed mirelation to;nutrient mputs, and
physicalidrivers

st Uselfitlereprehe and diagnestic pigments to
PIEVIAENNAICES; Bfi cOMMURIL COMpPESItion
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EAIFRESEACHFERMEWONKe PHGIALY,
RESEAGCH

epIc I — Cyanehactena lexins

ssWhAyas taisiimpertant? Climate change and
AUman mduced changes may increase the
ntensity/and extent ofi cyanehacterial
PIGEMS IRtAe future

st [Lttienstknewn abeut the distribution and
concentration and duration ol exposure te
cyanenacternal texins and thelr trophic
[AMIICAUGNRS
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=Rl NRESEeanchr Eramework
VIECIOPRVIES

15 Researnchliepic 3 — Nutient dynamics
[ STANAS; Gl aguatic IMacrophyies

2, REsearnchiiopic s — Bottom up
ConueIS Gl nIgher trephic levels and
2@ erganisms

5, Researnch opic 9 — POD habitat in
S{anads: e aguatic macrophytes
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=RalNReseanrch ErRamework
RESEACHNIGPICS = IVACIOPRVIES

st Researncihiiiepic 83— Nutient dynamics; in
S{anads: eff aguatic macrophytes

st\Vhat are: the: effects; el macrephytes stands
eRRUtHeEnt transpert and transfermation?

s APPreacH:

stew altitide’ phetegraphy and GIS
analysis

sTputieEnRt changes: upstream;and
dEWRSIIEAM VS| CONLIo] B CALFED
—=d BAY-DELTA
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ERRINRESEACHN ERIMEW oK
RESEACHNIGPICS = IVACIOPRVIES

RESearch liepic 5 — Botiom up: contrels of
RIGREr ePNIC Ievels and PO erganisms

1 DEcyanehacterna hleoms and
macrephyte stands;act as: nutrient
e/ transiormerns?

s HewW iave these: chianges affected higher

rephic levels and POID erganisms?
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EaifRESEa G ERmework
RESEACINIGPICS =IVacropnyies

st Researnch opic 9 — POD habitat in
s{anads effaguatic macrophyite

L HeWIde chan@es In extent effand
distrlution off sulbmerged aguatic
Vegetatien alfect POID species?
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=RalNRESeanchr Eramework
I iolcion oY Ansssem it (Ll

 Researcniiepic 7/ — lag times; infNO;
Upiaken phyieplankion hioassays

> Research liepic 8 — Inhibition Vs
preferentialltupiake off ammonium

JF" CALFED
— BAY-DELTA
B, PROGRAM



EaiNRESEarchrErRmeworke— @ther
RESEACHNIOPICS = ERRUNVER ENfECHS

Researncniiepic 74— 1ag tmes;in NO; uptake
and grewth i phytoplankien hieassays

st Siie delay growii respense: in
phyieplankien hieassays caused by the
“contamer effects™ ar by NH,, mhibitioen; of
N@5, Gliiernutient limitations and/ar
ImRIRIERNBY metals or xenohietic
COMPOURAS?.
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N RESEACHNEAIMEW oIk — @er
RESEAICHNIOPICS = ERRUNVER ENfECHS

st Researci IopIc 8i— Innibitien; Vs
greferential uptake el ammoenium

s Perramoeunt off N assimilated, Is there a
change: mproductivity, C:N uptake
[AES; andigrewin per unit: N uptake
Wheniphyteplanktenrare grewn on NH,

VSHNG@L?
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=RalNRESeanch ErRamework
2o)p)

. Researnchiepic 10 — Sensitivity, of
PODerganisms; te; ammoenia(um)

> Researnchilepic 12— Eield
OUSENaliens: olf PO organisms
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=N ESEarChrE—mework— @rher
RESEACHINIOPICS =P oD

Research iopic 10/— Sensitivity: off POD
Or@anisms e ammonia(um)

I ASSESSIthe SEnSItVity o PODIfISHES to acute
LOXICILY

s Usemost:sensitiver POIDIfishes Lo further
ASSESS| ChIeNIC teXICI sensitivity, under
siressed/ and standardiconditions

S ifE@IDISpPINeLSENSItIVE than assess prey
SPECIES SensItvIly te; ammoni(um)
JF" CALFED
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Einzll Ragaziren Srzippayeric — @il
RESEAICHINIOPICS -POID

Researnch lepic 12'— Eield elhservations of POD
OI@anNISMS

o Nornrstorcalifisn-health data are available for
PEDTishes. Baseline is needed from which to
compare futurefishrhealtn.

s Recommendinitiating fish-health monitering
Aregram| pPer pretecels off Adams et al. 1993

S NCIUdErgENOMIC IESPENSE: [orammeoenia(um),
metalstandipetential Pesticide eEXpPoSUres; and
MICTO-IOXINS! - CiLED
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=N ESEanch Eramework
Elmaerenanee

REseanch iepIc 6/— Elfects of climate
change en phyteplankion

s Hewiwillranticipated changes (Increased
SprRg fiews andidecreased fall flows)
[IMPACL e exXPansion efi cyanokhactera
pleEms N the Delta and phytoplankion
pleEmIS It SUIsUn Bay?
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EORCIUSIONS

stieextenmall Panel offexperts
rlecommended 12 researchi tepics In
euUriepIc areas: 1) medeling, 2)
SEUNCES, fate and transport, 3) foed Web
dynamics, anad 4) toxicity.

' EQUIFresearnchn topics were identified as
PG
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Conclusions

ste prmany recemmendatien was the
develepment efian mtegrative model ofi the
majers drivers controlling the: Delta
ECOSYSien.

st e moedelisintended to allew fer evaluating
effcompeting hypoetiesis; (NH, mmhinition;
[IVAasIVe: spp; esidence: time) related to the
phyteplankien preduction dymnamics in the
Pelta and Suisun: Bay.
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EORCIUSIONS

st Iree eifthe prieyity/ research topics relate: to
iherdevelopment ofithe moedel and model
IMPULS; (pParameters)

stIReremalning prerty research topic Is
directed i explornng the texicity: of
Gy anehacieatoxins to the: Delta feod welh.
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» http://www.science.calwater.ca.qo

v/ievents/workshops/workshop am
monia.html
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