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business losses were evaluated as part of the economic damage analysis for the 2012 CVFPP, and a 
reconnaissance-level cost estimate of field and non-field costs was performed for the SSIA. The analysis 
used the Impact Analysis for Planning input-output model (IMPLAN) to estimate multiplier effects for 
annual long-term reductions in business losses and annual short-term construction period expenditures. 
 
 

Session 6.  2012 HydroGeoSphere Enhancements and Applications 

Linkage of HydroGeoSphere Simulation and Differential Evolution Optimization Models: 
An Enhancement – Chin Man W. Mok (AMEC), Miao Zhang (AMEC), Raghu Suribhatla 
(AMEC), and George Matanga (AMEC) 
 
The authors are developing a decision support system (DSS) which provides a valuable simulation-
optimization tool to assist water managers in assimilating water-resource data, simulating the response of 
hydrologic processes under fully-integrated surface-water and groundwater systems, coping with 
uncertainties, and making optimal decisions for cost-effective management of water resources. Due to 
complexity of hydrologic systems, managers’ knowledge of such systems is most often incomplete and 
predictions of future circumstances are inherently uncertain. The DSS allows water managers to account 
for uncertainties associated with model parameters, forecasting of hydrologic events, water supplies, and 
water demands. Furthermore, It provides an integrated framework for building, evaluating and 
communicating the net impact of their decisions to different stakeholders. The DSS includes several 
modules linked with each other to facilitate optimal objective decision-making subject to specified 
operational and regulatory constraints. One of the modules involves the linkage of the HydroGeoSphere 
numerical model and a Differential Evolution (DE) optimization model. HydroGeoSphere is a physically-
based numerical model which is increasingly being applied to simulate the outcome of different water 
management strategies. The DE method has the flexibility to deal with non-linearity of the objective and 
constraint functions. In this presentation, we will describe the conceptual framework of the DSS and 
HydroGeoSphere-DE linkage.   
 
San Joaquin Valley HydroGeoSphere Model (SJVHGSM): An Application  
Kirk Nelson, Lisa Rainger, Nigel Quinn, and George Matanga (Reclamation) 
 
An application of HydroGeoSphere for the San Joaquin Valley has been developed for the evaluation of 
potential land subsidence impacts due to additional groundwater withdrawal during drought years in the 
San Joaquin River Basin. This application makes use of a recently incorporated land-subsidence module 
in HGS that is based on the SUB package of MODFLOW. This module incorporates Terzaghi’s 1D 
instantaneous compaction principle, allowing for subsidence simulation capabilities. Model 
parameterization has been based primarily on the physical and hydrological input data used in the 
construction of the USGS Central Valley Hydrologic Model (CVHM), the premise being that use of 
common datasets will increase model confidence (in the event of consistent results) and/or facilitate 
understanding of the most important governing processes of a given problem (in the event of significant 
differences in model results, because these differences can be linked to differences in process 
representations); this can also help to identify the appropriate range of conditions to which the various 
modeling tools that are available can be applied. Model calibration has been undertaken using historical 
water level and compaction data for the period 1961 through 1982, and model verification based on data 
from 1982 to 2003. Initial focus is in the vicinity of the Delta-Mendota Canal (DMC) for the purpose of 
analyzing additional groundwater pumping that has been proposed in the case of dry-year conditions.   
 
Application of a Fully-Integrated Surface-Subsurface Numerical Model in Conjunctive 
Analysis of Water Flow at a Large Scale
George Matanga and Lisa Rainger (Reclamation) 
 
In the management of basin-wide water systems, there is an increasing emphasis on problems that 
require conjunctive analyses of surface and subsurface hydrologic processes, as well as their interactions 
along the surface/subsurface interfaces. Success of conjunctive analyses of the hydrologic processes will 
mainly depend on availability of robust fully-integrated surface and subsurface hydrologic numerical 
models that conceptually account for the hydrologic processes within and at the interface of surface and 
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Water Plan Update 2013 - Rich Juricich (DWR) 
 
A summary of the major enhancements underway for Update 2013 of the California Water Plan. 
 
Impact of Groundwater Banking and Extraction Program on Stream-Aquifer Interaction in 
North American GW Subbasin – Ali Taghavi (RMC), Robert Swartz (Sacramento 
Groundwater Authority), and Mesut Cayar (RMC) 
 
The Sacramento Integrated Water Resources Model (SacIWRM) is an analytical tool that has been used 
in the Sacramento region since 1992. Recently updated in 2008, the model is used by water managers 
and decision makers in Sacramento County to evaluate the impacts and benefits of water resource 
projects on the groundwater system and on stream-aquifer interaction. For this study, the SacIWRM was 
utilized to estimate the change in stream-aquifer interaction along the American River, Sacramento River, 
and throughout the Sacramento Valley resulting from the extraction of banked groundwater in Northern 
Sacramento County. 
 
To simulate the effects of the extraction of banked groundwater, a SacIWRM model scenario was 
developed where municipal groundwater production was increased above baseline levels by an additional 
16,000 ac-ft for a single dry year. The change in stream-aquifer interaction due to extraction of banked 
groundwater was estimated by comparing the model scenario with the baseline model. Losses in stream 
flow to groundwater were considered both for the entire simulation period and only for the periods when 
the Sacramento Delta was in shortage conditions. To determine the sensitivity of the stream-aquifer 
interaction due to varying hydrology, three versions of the model scenario were developed with the 
extraction occurring in different years: 

 extraction in 1976 (followed by a critically dry year, then average years), 
 extraction in 1987 (followed by several dry years), and 
 extraction in 1994 (followed by several wet years). 

Simulation results show that there was an increase in stream flow loss to groundwater by 6% – 8% of the 
additional amount extracted (up to 1,350 ac-ft) for a 5-year period following the extraction of the banked 
groundwater. Stream flow losses varied by approximately 2% of the amount extracted depending on the 
hydrology of the subsequent years after extraction occurs. On average, 69% of the total stream flow loss 
occurred in the lower American River, 23% occurred in the Sacramento River, 3% occurred in other 
simulated streams and rivers, and an estimated 5% occurred in streams and rivers outside the model 
area. 
 
Integrated Regional Water Management Tool: HydroDMS - Jeanna Long, Saquib Najmus, 
Ali Taghavi, Yamin Noor, and Mesut Cayar (RMC) 
 
Integrated Regional Water Management (IRWM) is a collaborative process that crosses jurisdictional 
boundaries, involves multiple agencies, stakeholders, and groups and attempts to address the issues and 
different perspectives of all the entities involved through mutually beneficial solutions. The success of the 
IRWM depends on transparency of data sharing and analysis due to the intensive involvement of multiple 
stakeholders with multiple perspectives in the IRWM process. In order to facilitate the transparency 
needs, web-based tools have been recently developed to support the collaborative efforts to manage all 
aspects of water resources in a region. The Hydrologic Database Management System (HydroDMS) is a 
comprehensive web-based data management tool that stores water resources and hydrologic data in a 
relational database management system that may be analyzed and viewed in a map-based Google or 
ArcGIS interface. The HydroDMS is built upon a state-of-the art system architecture that combines the 
power of GIS with web technology. It provides a consistent, common database that streamlines reporting 
and compliance and fosters public outreach and education through a number of interfaces that are 
tailored to the public users, technical staff, and decision makers. While hiding the complexity of the 
database and system architecture, the system provides a suite of easy-to-use comprehensive tools that 
mimic the user's workflow process while they enter and validate water related data and perform complex 
analysis. It allows data storage, data sharing, data analysis, and reporting in a cost effective manner 
among all users and stakeholders. The HydroDMS can also store and display input and output of 
hydrologic models. 
 



 

State Wa
Chau (K
and Dirk

A spreads
along the 
at Castaic
Castaic L
constraint
Valley Sa
TMDL as 
through C
correspon

The mode
Luis, San
Aqueduct
Inflow con
model. A 
2010, com
to forecas
deliveries
Reliability

Under the
levels in 
lower tha
drought p
 
 

Sessio

Daily Fri
 
A daily op
The mode
to the con
Friant Da
(bifurcatio
and matc
with mon
independe
therefore 
CalSim II 
daily oper
that it wou
short term
elevation,
 
Groundw

Restorat
 
The USG
(SJRRPG
(SJRRP). 
based on
groundwa

ater Project
ennedy/Jen

k Marks (Ca

sheet-based 
California Aq

c Lake. The p
Lake resultin
ts affecting th
nitation Distri
about half th

Castaic Lake. 
nding to dry h

el domain from
 Joaquin, an
, including SW
ncentrations w
historical mo

mpiled from D
st chloride c

and reservo
y Report) and 

e future hydr
Castaic Lake

an the historic
eriod.   

on 18. San

iant and San

perations mod
el simulates t
nfluence with 
m operations

ons, diversion
h CalSim II. M
thly to daily 
ently from C
more realistic
monthly relea

rations. The 
uld have on r
m operations
 and releases

water Flow 

tion – Jonat

GS, in coope
GW) to help ev

The SJRRPG
n the framew
ater flow, the

t Chloride M
nks), Matt B
staic Lake W

mass balanc
queduct from 
primary objec
g from proje

he SWP oper
ict (SCVSD) d
e waste wate
Of particular 
ydrologic con

m Banks Pum
d West Bran
WP and CVP
were based o

odel was dev
DWR and var
oncentrations

oir operations
projections o

rologic condit
e mostly from
cal range of 

n Joaquin

n Joaquin R

del was devel
he hydrology
the Merced 

s and releases
ns, etc.). Daily
Monthly diver

flow pattern
CalSim II, inc
c daily results
ases for a ma
model also s
restoration all
s. The mode
s, and downs

Model for E

than Traum

eration with 
valuate shallo
GW was cons
work of the 
e SJRRPGW 

Modeling An
Baillie (Kenn
Water Agen

ce model was
the Banks P

ctive of the m
ected SWP 
rations. The m
develop a com
er treated by t

concern are 
nditions such 

mping Plant to
ch - to accou

P deliveries, g
on available 

veloped first a
ious other so
s in Castaic 
s (CalSim II m
of groundwate

ions similar t
m 60-70 mg/L

100 to 130 

n River R

River Model

oped in River
y along the Sa
River, as we
s are modele
y inflows are 
rsions and so
ning applied 
cluding resto
s are produce
ajority of its d
simulates the 
locations and
l results incl
tream flows t

Evaluation o

m and Steve

the USBR, 
ow groundwat
structed using

USGS Cen
simulates th

24 

nalysis – Se
nedy/Jenks)
ncy) 

s developed 
Pumping Plant
modeling analy

and contrac
modeling resu
mpliance solu
the SCVSD o
the impacts 
as those from

o Castaic Lak
unt for month
groundwater 
data and out

and calibrated
ources. The c

Lake, based
model output
er pump-ins.  

to the 1987-1
L, with the hig

mg/L observ

Restoratio

l (SJRRW) –

rWare, a vers
an Joaquin R
ll as along th

ed as well as 
identical to t
me downstre
where appro

oration releas
ed than the D
daily operation

operational c
d flow schedu
ude Millerton
hroughout the

of Hydrolog

n Philips (U

has develop
ter issues for 
g the USGS-M
ntral Valley H
he water sup

evim Onsoy
), Lynn Tak

to simulate f
t in the Delta
ysis is to fore

ctor operation
ults are inten
ution to the U
originates from
on projected 

m the 1987-19

ke was divided
hly inflows an
banking ope
tflow concent
d to measure

calibrated mod
d on future p
ts used in th
 

1992 drought
ghest near 8
ved in Casta

on Progra

– Todd Van

satile hydrolog
River restorati
he Chowchilla
downstream 

those used in
eam inflows a
opriate. Daily
se flow sche

Daily Disaggre
ns and thus d
challenges o

uling, snowme
n Lake para
e restoration 

gic Effects o

USGS)         

ed a prelimi
r the San Joaq
MODFLOW20
Hydrologic M
pply and dem

y (Kennedy/
kaichi (Kenn

flow and chlo
a to the end o
ecast chloride
ns under the
nded to assis
pper Santa C
m the importe
chloride leve

992 drought p

d into four sy
nd outflows a
erations, and 
trations were
ed historical r
del was then 
projections of
he DWR’s 20

t, the model 
80 mg/L. The
aic Lake duri

am Mode

ndegrift (Rec

gic modeling 
on reaches f

a and Eastsid
routing, loss

n the Daily D
are taken from
y Friant relea
edules and f
egation Tool, 
doesn’t captu
f forecast err
elt flood contr
meters such
reaches on a

of the San J

                   

inary ground
quin River Re
005 based Fa

Model (CVHM
mand compo

/Jenks), Les
nedy/Jenks)

oride concent
of the West B
e concentratio
e recent pum
t the Santa C

Clara River ch
ed water conv
els at Castaic
period.  

ystems - Delta
long the Cali
natural cond

e calculated b
records of 19
used as the 

f SWP/CVP
009 SWP De

forecasts ch
 model forec
ng the 1987

eling   1

clamation)

software pac
rom Millerton

de Bypasses.
es, and opera
isaggregation

m CalSim II re
ases are mo
flood control
which interpo
re the variab
ror and the e
rol operations
 as storage,

a daily timesca

Joaquin Riv

        4 MB

dwater flow m
estoration Pro
arm Process a
M). In additio
onents of irri

s 
), 

tration 
Branch 
ons at 
mping 
Clarita 
hloride 
veyed 

c Lake 

a, San 
ifornia 
itions.  
by the 
990 to 
basis 
water 

elivery 

hloride 
cast is 
-1992 

.6 MB 

ckage. 
n Lake 
 Daily 
ations 
n Tool 
esults, 
odeled 
, and 
olates 
ility of 

effects 
s, and 
, pool 
ale. 

ver 

B 

model 
ogram 
and is 
on to 
igated 

http://www.cwemf.org/AMPresentations/2012/IntroToSJRRPModeling.pdf
http://www.cwemf.org/AMPresentations/2012/SJRRPGWFlowModelPres.pdf
http://www.cwemf.org/AMPresentations/2012/SJRRPGWFlowModelPres.pdf


 

agriculture
The aquif
heterogen
 
The SJRR
streamflow
seasonal 
measured
estimated
potential e
actions fo
 
2D Habit

(Reclam
 
Quantitati
restoratio
understoo
habitat un
present m
channel a
of the rive
the asses
 
We demo
Project wh
is genera
environme
biologists 
 
The Emi

Requirem
Joe Merz
 
Cramer F
estimating
(Oncorhyn
Sacramen
salmon ca
average f
Chinook s
habitat re
throughou
provides m
project m
restoring 
 

 

e and simulat
fer sediment t
neity of aquife

RPGW was ca
w observation
fluctuations) 

d data. The s
d by previous
effects of rest

or reducing ne

tat Modeling

ation)       

vely predictin
n projects. T
od in a qualit
nder varying 

methodology 
and surroundi
er system; kn
ssment. 

onstrate the u
here hydraulic
al in concept
ents. It is pre
in informing 

igrating Sal

ments for E
z (Cramer F

Fish Sciences
g habitat a
nchus tschaw
nto-San Joaq
arrying capac
fish territory s
salmon, and 
quired to sus

ut the rearing
measures of 
anagers a m
healthy salmo

tes the surfac
texture data u
er-system ma

alibrated for 1
ns from 19 ga
and the sim

imulated San
s studies. Th
toration flows

egative effects

g – Daniel D
  1.4 MB 

ng potential h
The characte
tative sense;

hydraulic an
for predicting
ng floodplain

nowledge of th

utility of the a
c modeling w
t, however, a

edicted that th
policy and ma

lmonid Hab

Emigrating C
Fish Science

s developed 
area requirem
wytscha) (fry
quin River sy
city of a given
size. ESHE m

tracks their a
stain the num
g and emigra
uncertainty a
ethod to qua
on population

 

ce-water flow 
used in the re
terials at the 

1961 to 2003 
ages. The sim

mulated surfac
n Joaquin Riv
e preliminary

s on agricultur
s. 

Dombroski,

habitat is critic
eristics of p
 however, us
nd geomorph
g the areal e

n. The approa
he local hydro

approach usin
was performed
and can be 
he approach w
anagement de

itat Estimat

Central Vall
es)              

the Emigrati
ments for 
y and smolts
ystem. The m
n stream rea

models the rea
average grow

mber of juveni
ation period. T
bout estimate

antify and prio
ns.  

25 

and stream-
egional CVHM
scale of the S

using ground
mulated groun
ce-water flow
er seepage-lo
y calibrated m
ral drainage a

 Blair Greim

cal in guiding
roductive ha
sing this con
hic conditions
extent, distrib
ach is based o
ology and ha

ng case studi
d in support o

applied to a
will be useful
ecisions. 

tion (ESHE 

ley Chinook
         

ng Salmonid
juvenile Ca
s) as they e

model is deve
ch is a functi

aring and emi
wth, territory 
ile salmon pr
The ESHE M
es of required
oritize large-s

aquifer intera
M were refined
SJRRPGW. 

dwater-level o
ndwater-leve

w magnitudes
oss rates are
model will be
and the relativ

mann, and E

g the science,
abitat for a
nceptual fram
s often pres
bution, and q
on two-dimen

abitat suitabilit

ies from the 
of Salmon hab
assess habit
 in coordinati

1.0) Model:

k Salmon   

d Habitat Est
lifornia Cen
emigrate fro
eloped aroun
ion of availab
igration of ind
size, and ult

resent within 
Model also al
d suitable hab
scale river sys

action of the S
d to better rep

observations f
l altitudes an

s and trends 
e generally co
e used to he
ve benefits of

Elaina Gord

, policy, and 
given specie

mework to qu
sents a great
quality of hab
nsional (2D) h
ty criteria are

San Joaquin
bitat assessm
at for other 
ing the efforts

: Estimating

          0.9 

timation (ESH
ntral Valley 
m natal stre
d the assum
ble area of su
dividual daily 
timately the a
a model reac
lows user-mo

bitat. The ESH
stem projects

San Joaquin 
present the n

from 133 well
d trends (incl
reasonably m

onsistent with
elp understan
f proposed SJ

don 

economics o
es are often
antitatively a
ter challenge
bitat within a
hydraulic mod
e used to com

n River Resto
ment. The app

species and
s of engineer

g Habitat Ar

MB 

HE 1.0) Mod
Chinook sa

eams throug
mption that juv

uitable habita
cohorts of juv

amount of su
ch, on a give
odified inputs
HE Model pro
s, in the cont

River. 
natural 

ls and 
luding 
match 
 rates 

nd the 
JRRP 

f river 
n well 
ssess 

e. We 
a river 
deling 

mplete 

oration 
proach 
d flow 
rs and 

rea 

del for 
almon 
h the 
venile 
at and 
venile 

uitable 
en day 
s, and 
ovides 
text of 

http://www.cwemf.org/AMPresentations/2012/SJRRPModelingWithSRH2D.pdf
http://www.cwemf.org/AMPresentations/2012/ESHEModelPres.pdf
http://www.cwemf.org/AMPresentations/2012/ESHEModelPres.pdf


 

Sessio

3-Dimen
to Suppo
Andrew 
(Dynami
Solution
Enginee
 
The Califo
The Delta
Sacramen
resource t
tourism, a
ecologica
agriculture
local plan
models ar
both the 
efforts to 
ensuring p
 
An advan
U.S. Army
upstream 
facilities a
to control 
nutrient c
the public
surface w
water qua
describe 
resources
extends o
Vernalis o
 
An overvi
will be pre
at key sta
organic ca
US Army 
model fra
rise) and 
sustain th
 
Develop

the Low 
Shaye S
Kimmere
Enginee
 
A version
Environm
interaction
the San F
consumer

on 19.  Ec

nsional Hydr
ort Resourc
Stoddard (D

ic Solutions
ns), William 
rs)              

ornia Delta is
a, an integral 
nto River and
that provides 

aesthetics and
l resources o
e and the peo

nning efforts t
re needed to 
effectiveness
preserve the
public safety 

ced surface w
y Corps of En

inputs from
and agricultur

hydrodynam
ycles, dissolv
c domain En

water models 
ality and sedi
the interactio

s of the Delta
over 1,300 s
on the San Jo

ew of key dat
esented. Mod

ation locations
arbon, nutrien
Corps of Eng
mework for e
the effective
e rich resourc

pment, Calib

Salinity Zo
able (Dynam
er (SFSU), S
rs) 

n of the comp
ental Fluid D
ns over one y
Francisco Est
r groups that 

cological 

rodynamic,
ce Managem
Dynamic So
s), Christop
McAnally (
                   

s a critical na
part of the la

d the San Joa
important ec

d the natural 
of the Delta 
ople of the S
to attain susta
meet these t

s and the con
e natural ecos
for human inh

water comput
ngineers, Sac
 the Sacram

ral canals, irrig
mic circulation
ved oxygen, e
nvironmental 

developed fo
iment flux mo
on of flows, 
a. The 3-dim
square miles 
oaquin River t

ta sources an
del results wil
s within the D
nts, algal bio
gineers and o
evaluations of
ness of alter
ces of the De

bration, and

one (LSZ) of
mic Solutio
Steve Barte

prehensive aq
Dynamics Cod
year among l
tuary. The LT
include multi

and Wate

, Sediment 
ment Planni
olutions), S

pher Wallen 
Dynamic So
                  

atural resourc
argest west c
aquin River w
cosystem serv
beauty of a ru
and the ava
tate of Califo
ainable resou
two goals to 
nsequences 
system while 
habitants.  

ter model fram
cramento Dist
mento and S
gation withdra
, salinity, wat
eutrophication
Fluid Dynam

or the Delta b
odels are link
salinity and 

mensional EFD
from Verona

hrough the D

nd methods u
ll be presente
elta for tidal s
mass and dis

other Federal,
f the consequ
native resour
lta.  

d Applicatio

f the San Fr
ons), Kennet
ell (Cardno-E

quatic system
de (EFDC) m
lower trophic 
TL food web 
ple populatio

26 

er Quality

Transport, a
ing for the S
ilong Lu (D
(Dynamic S

olutions) an
                   

ce for the reg
coast estuary
watersheds w
vices to suppo
ural environm
ailability of a
ornia are the t
urce manage
provide a sci
of natural ev
maximizing w

mework for th
trict to repres

San Joaquin 
awals and pu
ter temperatu
n and light at

mics Code (E
because the 
ked – for the 

water quality
DC model do
a and the Yo
elta into Suis

used to develo
ed to demons
stage, flow, w
ssolved oxyg
 state/local a
ences of natu
rce managem

on of a Lowe

rancisco Es
th Rose (Lo
Entrix), and

ms model (CA
model, to simu

level (LTL) p
is comprised

ons of particle

y Modelin

and Water Q
Sacramento

Dynamic Sol
Solutions), 
nd Eugene 
                  

gion, the Stat
y that connec
with the Pacifi
ort water sup

ment. The rest
n abundant 
two primary g
ment for the 
ientifically cre
vents/conditio
water quality

he Delta has 
sent the comp
Rivers, pollu

umping station
ure, sediment
ttenuation. Th

EFDC), has a
coupled hyd
first time eve

y on fisherie
omain, const
olo Bypass o

sun Bay and C

op open wate
strate calibrat

water tempera
gen. The Delt
gencies and 
ural events/co

ment strategie

er Trophic L

stuary         
ouisiana Sta
d Eugene M

ASM) was de
ulate daily gr
populations in
d of two phyto
e-feeding zoo

ng 

Quality Mod
o San Joaqu
lutions), Pa
Zhijun Liu (
Maak (U.S. 
                   

te of Californ
cts freshwater
c Ocean, is a

pply, recreatio
toration and m
clean water 
goals driving 
Delta. Surfac

edible framew
ons and reso
y, protecting w

recently been
plex cause-ef
utant loading
ns and tidal f
t transport, o
he model fram
achieved a u
rodynamic, s
er -– with ec

es and other 
ructed with ~
on the Sacra
Carquinez Str

er and flow bo
tion and valid

ature, salinity, 
ta EFDC mod
Stakeholders
onditions (e.g
es that may b

Level Food 

      1.3 MB
ate Univers
aak (U.S. A

eveloped, and
rowth proces
n the low sali
oplankton po

oplankton, a p

del Framew
uin Delta 

aul Craig 
(Dynamic 
Army Corp
           2.

ia, and the n
r streams fro
a unique estu

on, fish and w
maintenance 
supply to su
state, Federa
ce water com
work to under
ource manage
water supplie

n developed b
ffect interactio
 from waste

forcing that in
organic carbo
mework, bas
unique pinna
sediment tran
cological mod

critical ecol
~20,000 grid 
amento Rive
rait.   

oundary cond
dation of the m
 suspended s
del will provid
s with an adva
g., floods, sea
be implement

Web Mode

B 
sity), Wim 
Army Corps 

d coupled wit
sses and food
inity zone (LS
pulations and

predatory cop

work 

ps of 
.9 MB 

nation. 
m the 
uarine 

wildlife, 
of the 

upport 
al and 

mputer 
rstand 
ement 
s and 

by the 
ons of 
ewater 
nteract 
n and 
ed on 
cle in 

nsport, 
dels to 
ogical 
cells, 

er and 

ditions 
model 
solids, 
de the 
anced 
a level 
ted to 

l for 

of 

th the 
d web 
SZ) of 
d nine 
pepod, 

http://www.cwemf.org/AMPresentations/2012/EFDCModelFrameworkPres2.pdf
http://www.cwemf.org/AMPresentations/2012/LwrTrophicLevelFoodModelSSable.pdf
http://www.cwemf.org/AMPresentations/2012/LwrTrophicLevelFoodModelSSable.pdf


 

Corbula c
equations
sediments
consumpt
the Intera
bioenerge
calibrated
the daily 
EFDC ce
phytoplan
food web
and distrib
important 
 

Keno Re
Mike Dea
(Waterco
 
A hydrody
Klamath R
2006-09. 
velocity, i
oxygen, t
organic m
spatial an
process p
processes
understan
scenarios
 
Integrate
Effects A
Ltd.) 
 
As demon
and the B
offs for re
regions: 
ecologica
restoratio
Delta. Sa
augmenta
salmon, 
Technolog
spring. T
biophysica
led works
regimes, c
DeltaEFT
such as: 
suppressi
mortality, 
and tidal w
 
In addition
(to maxim
bracketing
example r

clams, mysids
s, and EFDC-
s, and partic
tion of the po
agency Ecol
etic paramete
d CASM was 
physical-chem

ells and affec
nkton product
. The CASM 
bution of the 
fish species 

eservoir Wa
as (Waterco
ourse Engin

ynamic, wate
River downst
The two-dim

ce cover, wa
total nitrogen

matter, and th
nd temporal p
provided crit
s that drive w
nd water-qua
s that have im

ed Water Op
Analysis: Th

nstrated in re
Bay Delta Con
epresentative 

(1) SacEFT
l consequenc
n activities on
acEFT integ
ation with re
steelhead, g
gies are curr
NC’s effort t
al relationship
shops to prio
conveyance a
by linking p
Brazilian wa
on, Chinook
smolt temper

wetland inund

n to enabling 
mize the relat
g the range 
results from r

s, and pelagi
generated te

culate organic
opulations. Da
ogical Progr

ers of the pop
run in selecte
mical conditio
cted phytopla
tion caused d
can evaluate
LTL populati

(e.g., delta sm

ater Quality 
ourse Engin
neering) an

r temperature
tream of Upp

mensional, lat
ter temperatu
, ammonia, 
ree algal gro
patterns in th
ical insights 

water quality 
lity condition
plications for 

perations a
he Ecologic

ecent EIR/S a
nservation Pl
performance

T (www.dfg.c
ces of manag
n the middle 
rates flow m
presentative 
green sturge
rently comple
to extend E
ps (e.g., DRE
oritize, vet a
alternatives, g

physical varia
aterweed sup
/steelhead (m
rature stress, 
dated area an

rapid compar
ted ecologica

of discharg
ecent applica

c fish. Daily 
mperature, sa
c matter (PO
aily predicted 
ram using a
pulations to b
ed EFDC cell
ons. Suspend
ankton produ
differences in
e the effects 
ions, which c
melt) of the S

Modeling: 
neering), An
d Stewart R

e, and water-
per Klamath L
terally averag
ure, specific c
nitrate, total 
ups. The Lin

he measured 
into water-q
in this reach
s that occurr
future water-

nd Multi-sp
cal Flows To

applications fo
an, the Ecolo

e indicators of
ca.gov/ERP/s
gement-relate
and upper Sa
management,
performance
on, bank sw
eting version 
FT to the D

ERIP, BDCP, 
nd customize
gate operatio

ables to impo
pression, inv
multiple run 
an index of d

nd salinity/inu

rative scenari
al benefits) an
es to be ev

ations of EFT 

27 

population gr
alinity, depth,
OC) different
biomasses w

an automated
best fit the p
ls to evaluate
ded sediment
uction via ligh
 consumer g
of water qua

can then be u
an Francisco 

CE-QUAL-W
nnett Sulliva
Rounds (US

quality mode
Lake, from L
ged model C
conductance,
phosphorus,
k-Keno mode
data for this

quality proces
. The model 
red in 2006-
-resources ma

pecies, Mult
Tool (EFT) –

or the North-o
ogical Flows 
f multiple foc

signature_sac
ed changes in
acramento Ri
, water tem

e indicators b
wallows, and

1 of the De
Delta has em

SWRCB, PO
e indicators. 
ns, export pu

ortant Delta h
vasive overbit

types) smol
delta smelt ha
ndation regim

io evaluation,
nd avoidance
valuated expe
and describe

rowth is dete
, and concent
tially modify 
were calibrate
d program c

predicted and 
e food web re
ts and POC 
ht regulation 

growth and sh
lity and resto

used to evalu
 Estuary. 

W2         
an (USGS), 

SGS) 

el was constru
Link River to 
CE-QUAL-W2
, dissolved an
 orthophosph

el successfull
s 4-year time
sses and the
was used no

-09, but also 
anagement in

ti-performan
Clint Alexa

of-the-Delta O
Tool (EFT) c

cal species. E
criverecoflows
n flow and te
iver and (2) D

mperatures, c
based aroun
d Fremont c
elta Ecologic

mphasized de
OD research) 

Delta flow m
umping rates, 
habitat condit
te clam supp
t developme

abitat suitabili
mes. 

, EFT provide
e flows (to re
erimentally. T

es next steps 

ermined by bi
trations of nu
maximum ph

ed to biomass
called PEST
 the observe

esponses due
concentration
 on photosy
hifted energy
oration measu
uate changes

    4.5 MB 
 I.E. Sogutl

ucted for a 20
Keno Dam, f

2 was used 
nd suspende
hate, dissolve
ly simulated t
e period. The
e nature of 
ot only to rep

to test seve
n the river bas

nce Indicato
ander (ESSA

Offstream Sto
clearly commu
EFT currently 
s.asp) for c

emperature re
DeltaEFT for 
channel migr
nd five focal 
cottonwood. 

cal Flows To
etailed review
as well as su
management
sea-level rise

tions and foc
pression, inva
ent & growth
ity, delta sme

es guidance o
educe negativ
This present
and collabora

ioenergetics-b
utrients, suspe
hotosynthesis
s data collect
T. PEST adj
ed biomasses
e to the variat
n varied with

ynthesis. Cha
y cycling with
ures on produ
 in food supp

ugil 

0-mile reach 
for calendar 
to simulate 
d solids, diss
ed and partic
the most imp

e model calib
those inputs

produce and 
eral load-redu
sin. 

or Ecosyste
A Technolo

orage Investig
unicates the t
supports two

characterizing
egime and ch
the San Fran
ration and g
species: Ch
TNC and E

ol (DeltaEFT
ws of pre-ex
upport from e
t scenarios (
e) are evalua
cal species ta
asive Asiatic 
h, smolt pred
elt entrainmen

on both target
ve consequen
tation summa
ation opportu

based 
ended 
s and 
ted by 
justed 
s. The 
tion in 
in the 

anging 
in the 
uction 
ply for 

of the 
years 
water 

solved 
culate 
ortant 

bration 
s and 
better 
uction 

em 
gies 

gation 
trade-
o eco-
g the 
hannel 
ncisco 
gravel 
hinook 
ESSA 

T) this 
xisting 
xpert-

(inflow 
ated in 
argets 

clam 
dation 
nt risk, 

t flows 
nces), 
arizes 
nities. 

http://www.cwemf.org/AMPresentations/2012/KenoDamStudiesMDeas.pdf
http://www.dfg.ca.gov/ERP/signature_sacriverecoflows.asp


 

The prese
ups) help
alternative
 
 
Sessio

Forecas
 
With fund
Associate
goal of th
provide d
potentially
three very
WY2012. 
scope of 
using our 
of our int
particle tra
 
Investiga

Particle 
Edward 
 
A major c
and cont
examined
San Franc
synchrony
retention 
implying a
using the
Particles c
downward
from each
the Entra
behaviors
affinis. Th
region, an
continuou
time-varyi
inference,
horizontal
model ope
 

Climate 
 
California
changing 
uncertaint
will prese
how to us
 

entation also 
s to bridge g
es and promo

on 22.  Jo
an

ting Turbid

ing from the 
es (RMA) has
his collaborat
ecision supp
y control turb
y different W
For WY2012
the collabora
two-dimensio

teractions wit
acking and ar

ating the R

Tracking M
Gross (RMA

challenge for 
inuous seaw

d how vertica
cisco Estuary
y with the tid
calculated w

a need to an
 UnTRIM thr
can be assig
d swimming. W
h behavior, th
pment Zone 

s of particles 
he distribution
nd shifted se
us, reduced o
ing three-dim
, the spatial d
l patterns of 
erating at a s

Change Inf

's future clim
precipitation

ties associate
nt available c

se the climate 

illustrates ho
gaps between
ote the develo

oint CWEM
nd Foreca

dity in the Sa

Metropolitan 
 finished its t
tive effort be

port to the De
bidity at Delta
ater Year co
2, we streaml
ative effort. In
onal turbidity 
th 34North. W
re now public

Retention o

Model           
A), Wim Kim

estuarine pla
ward moveme
l movements

y, generally in
dal currents, 
with observed

alyze the ent
ree-dimension
ned behavior
We first deter
en selected b
study. We t
released in a

n of passively
award with th
r eliminated s

mensional flow
distributions o
distribution th

suitably fine s

formation fo

mate is expect
 patterns an
ed with them 
climate chang
change infor

ow EFT’s em
n managers a
opment of flex

MF and IE
ast Tools

acramento-

Water Distric
hird year fore

etween RMA,
elta Smelt W
a compliance 
nditions, from
lined and ext

n this present
model and ad
Weekly forec
ally available

of Planktoni

             

mmerer (SF

nkton is to m
ent due to r
 of plankton 

n Suisun Bay
a pattern tha
 vertical velo
tire three-dim
nal hydrodyn
rs including p
rmined the tid
behaviors tha
hen determin
a pattern in s

y drifting partic
he net flow. A
seaward mov
w field determ
of any organis
hat would be
spatial scale.

or Ecologica

ted to change
d amounts. 
is challengin

ge projection 
rmation will al

28 

mphasis on si
and technica
xibility in the w

EP – App

-San Joaqui

ct of Southern
ecasting Delta
, 34North, D

Working Group
locations. R

m WY2011’s 
tended previo
tation, we giv
dult delta sme
casting result
on the Bay-D

ic Organism

      3.5 MB 
SU), and M

maintain popul
river flow. T
might result 
. Copepods a
at should aid 
ocity profiles 

mensional flow
namic model 
passive drifting
dal patterns of
t gave similar
ned the degr
salinity space
cles spread r
Any downwa
ement of part
mines how th
sms that mov

e difficult to p

al Modeling

e with increa
Accounting f

ng for water r
information f
so be discuss

mple trade-o
l specialists, 
water manage

plied Hyd

in Delta – J

n California (
a turbidity dur
WR, Systech

p and to Delt
RMA’s forecas

wet condition
ous forecastin
ve an overvie
elt behaviora
ts for turbidit
Delta-Live we

ms in the L

ichael MacW

lations within
The Entrapme

in retention i
and larval fish

in retention 
in the Suisu

w field. We a
and the Fish
g, tidal or die
f vertical distr
r vertical prof
ree of retenti
e similar to th
rapidly both s
rd movement
ticles due to t
hese behavio
ve vertically in
predict withou

g – Jamie A

sing air temp
for these pro
resources and
for California
sed. 

off visualizatio
to catalyze e

ement system

rodynam

ohn DeGeo

(MWD), Reso
ring the winte
h Engineering
ta operations
sting efforts h
ns to the very
ng protocols 
ew of RMA’s 
l model, and 
ty, flow, and

ebsite.  

Low-Salinity

Williams (D

 an estuary a
ent Zone stu
in the Low-S
h appeared to

of these org
un Bay chann
re conducting
h-PTM partic
el vertical mig
ribution of par
files of abund
ion resulting 
hat of the co
seaward and 
t, either tidal
the net flow. 

ors play out 
n the water c
ut the use of 

Anderson (D

peratures, ris
ojected chang
d ecological 
. Efforts to p

on (traffic ligh
exploration o

m. 

mic Model

orge (RMA)

ource Manage
er wet season
g and MWD 
s to anticipate
have now co
y dry conditio
and expande
forecasting e
present the r
 adult delta 

ty Zone usi

Delta Modeli

against tidal m
udy in 1994
alinity Zone o

o move vertic
ganisms. How
nel was negl
g this investig

cle tracking m
gration, or con
rticles that res
ance to those
from the sel

pepod Euryte
landward from
ly synchroniz
Thus, the det
in the estuar
olumn will res
a particle tra

DWR)      

ing sea level
ges and the 
planning. Thi
rovide guidan

ht roll-
of new 

ing 

  

ement 
n. The 

is to 
e and 

overed 
ons in 
ed the 
efforts 
esults 
smelt 

ing a 

ing) 

mixing 
-1996 
of the 
ally in 

wever, 
igible, 
gation 
model. 
nstant 
sulted 
e from 
lected 
emora 
m this 
zed or 
tailed, 
ry. By 
sult in 
acking 

1.2 MB 

s and 
large 

is talk 
nce in 

http://www.cwemf.org/AMPresentations/2012/TurbidityForecastingPres_RMA.pdf
http://www.cwemf.org/AMPresentations/2012/EdGrossPres.pdf
http://www.cwemf.org/AMPresentations/2012/EdGrossPres.pdf
http://www.cwemf.org/AMPresentations/2012/ClimateChgInfoForEcologicalModeling.pdf

