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GEOS 185: Capstone Seminar In
Environmental Science

BS In Environmental Science

= Core: Geology (5 courses),
Biology (5 courses),
Chemistry (3 courses)

= Additional related courses:
Humanities (Philosophy, History, or Literature)
Policy (US or International)

= Capstone in Spring semester of Senior year
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GEOS 185: Capstone Seminar In
Environmental Science

» Designed to integrate all aspects of
the major

» Thematic approach

= Water and the California Delta
Local
Current
Multi-disciplinary
Focus of on-going state controversy
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fighting over.”
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“Whiskey is for drinking, water is for

~

- attributed (falsely)to Mark Twain
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Water flows uphill towards money.

- Anonymous quote, from Cadillac Dessert
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Water in California
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California Delta

= Confluence of the
Sacramento and
San Joaqguin Rivers
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Course Format

= Readings

m Guest Speakers

= Field Trips

» Student-led discussion/debate
= Research Projects
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Topics

California water Habitat restoration
history Water quality
Water law Levee construction
Hydrology Agriculture

Fish migration Economics
Endangered species Water conservation
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Readings

m “Cadillac Desert”
m PPIC reports

= Student-generated
reading lists

e = = T 3 b = e - Jeffrey F. Mount, and Peter B. Moyle

Comparing Futures for the
Sacramento-San Joaquin Delta

WARC REISKIR-

AUTHOR OF A DANGEROYS PLACE -

Managing California’s Water

From Conflict to Reconciliation

Freshwater Ecology Series
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Guest Speakers

= Delta Historian

m Lawyers

= Biologists

» Farmers

= Policy Makers

= Economist

» Delta recreation journalist
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California Water History

» Gold Rush and flooding due to
hydraulic mining

Woodruff v. North Bloomfield Federal
decision
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California Water History

= Los Angeles Aqueduct | it
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California Water History

= Central Valley Project (Federal — 1930s)
= State Water Project (1960s)

= Promised water deliveries exceed
avallable water
= Meant to be surplus water

= Significant impact on Delta
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California Water History

Sacramento O

= Peripheral Canal
or Tunnel
= Ongoing issue

= HIGHLY
controversial

= On-going focus of
CA politics
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Water Quality Issues

= Salinity
= Agricultural runoff
= Municipal waste water
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Biological Impacts

= Endangered Species
» Invasive Species
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FEconomic Issues

= Farms vs. Fish?
= Delta vs. southern valley farmers
m Water deliveries vs. water transfers
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Leve es Pre-1850 Delta

Subsidence
Seismic stability

Present Conditions
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Research Projects

= Focus on aspects of Delta water issues
= Habitat restoration
= Improved levee construction
= Water quality improvements
= Written component
= To inform policy makers
= To inform public

m Group poster
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Abstract

Calfomix's Saramenic-Gan Joanuin Defts s the heat of the
shyie’s waler supply system and estuarine habiiat. Waber from
e Deln supports Calfomia's lanpest ndushes such as
agricuitae and recreafion while at the same bme providing chean
drinking wabsr for municipalities. Human interacion fes aiered
e diverse: amay of eosystems within the Defta. Recmation of
e Defty over the past 150 years has resulisd noan arfida
sysiem of evess and dams fo oeaie the orment stabe of Islands
and chanmess. Ongoing sulrsidence a5 well a5 emeging Sreats
such as cimaie dhange endangers the Defia's stablEy. Historical
coiicls betwesn waksr qually and quantity acd offer layers of
compéexity o an aresdy onvoibed System. Future sabily and
wiEslly |z sl aftsirabie atthe cost of stlewioe =ffors D mprose
waber infrasfuchurs, sushinabls agiodire, smsysiem heafth
and urban conservation and pianning. A small, wel-desigred and
ranaped peripferal canal and Improved leves design stamdanis
wil provide adequale ratral fows o omaintsin the Dea's
eonsysiems while satistying the nesds of Ceniral Valey fSamers
Encouraged responsbie agrioutesl praciices and oops Hrough
subsides wll maxmze waber =ficdency in the central waley
Ressmminaton of posshie beneficial u=es for Defa [Sands in
key locafions amd enhancing habitsd for rathee species wil Felp
o revialze ol ecosysiems. Lrban ImproesTenis nowater
consumplion and conservation through meterng, pricng, and
Imitafions on development will decrease municipal dermand. B
mpiemented colectvely, these measunes will aleviats pressunes
on e Defln while balancing the demands of fammers
sopsysiems, and Calfomis residents.

This poster foouses on changes In Defts Infrastnachre and
ranicipal safer usage. The goal of these changes are o reduce
e waler demand from the Defa whie aiso Incneasing fiow
fwmugh the Defin. These changes wil heip fo mprove waier
gualty Sn the Dsia for municipsl users as wel as scosysism
g 108

Figers i: Cosminucied Wistsrswpe This
FEE EEes e D wir ooreTsaed)
smswaE Fighigies ©opmy Tre g
FuTEs of DonETLCNE AESECAANE D
Dai Fighiights. (e anginssnss) maian s
e crargng wpmeT of chawal s
mands Calfomis Cesarmment of ‘Al

Flilzircas * ey

Background

‘ialer = a precious commcdity, espedally since the demand
usimlly resuts 0 o3 shot supply CalMomia, with B ever
neasing popuisbion has besn in a drought for B past three
yeEars which has aused mone sirfle ower e waler oEs. A of
05, the Eaoamenio-Gan Joaguin Defa exporis 53 millon
moe-fest of walsr to be sent south, Arproximately S0% of the
waber exporied b used for agricuture, wiiie oniy 207 |5 used for
manicpalties. The shesr wiume of the walsr et rowes
Fmughouf this system on a daly bask @kes & ol on the
eshoyine ecogysiem and e physkal snachore of e Defta. To
it further degradaiion of e Deln, ofer wabsr afamaties Tke
waber recycing and cesaination nesd o be considered IR
acdion urban Improvements, a change in infrastnactare can
reduce e amount of waler sspored ouf of the Deiln The
presence of & proposed Perdpheral Canal will cut ssporis io & sef
wolume 0 manan & sabie Defy and presenve the emmiogica
niegrly of it The Rstabily of the Defs = a conseguenos of &
remiber of variables incudng dimate change, subisidence, and
e levees. The aging Infasinactur= and lack of mainisrance of
e Defin's engineered analoey |5 & growing concem. The
wpency of this shfon makes [t apparent that new mandainry
mprovements In e rrasirucire of Defts and In municipal wse
rmeed o be Implemenied o ensurs fuburs sinbilty of the heard of
Calfpmia's waler sysiem.

Fish, Fields, or Front Yards: A Capstone Seminar’s Plan for

Balancing Uses of the Sacramento-San Joaquin Delta

Carly A Hirrnobs, Chitalopher ) Brown, Halien C. Coliimnoiscss, Win M. MeLaughlin

Infrastructure: Peripheral Canal

lecue: Waksr exports from the Do led io abnormal Sow direciion and decreased fiow hroughout e area In 3008, 53 WAF wene
exporizd through the pamping péants In the South Deita.

Eodufion: Small Peripheml Canal

1. Tokal copadty will mot exceed 7% of 0 exports
3 TRIAS

2. Cana wil ke from the Eacamento River and shunt water arcund o the: pumping plants in fhe South Defts
B Figure 2 b=iow for moute
“Reiease points along caral i imorease Sow in Easi Defa
"Lize existing pamping Taciiles
Einp fomed fiow of Eacmmenio River waler NS through the Defa i e pumping plants

3. olume being exported wil dep=nd on minum Sow

=Abzobute minkmum Sow wil be bazed on a dynamic mode] developed by

Caifomia Emvironmentsl Profecion Agency
sLinited Stabes Seclogic survey
Caifomia Deparment of ‘Wiater Resoues
»Caifomia Department of Sish and Garme

4, Inmreased neguiation of exported waker
"Agricuiure ume only
“Appropriafons canmot be soid off-sEe [al-waler must be used on the property o wiich s allofed
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Urban Water Management

lecue Caifomis 1= 8 rabhuraly and reglon
Desipbion: CalFomia has 3 desert dimate S0 waler is S0ance 0o begin with, Fenefone waler needs 00 be consenved.

Eoiution 1: Impsement pumping taxes and subsidies. This solation will derrease waler use and promote: groundwater recharge. This
will be simllar o the subsidies we propose fSor ageicufral waler consermion. East Efodkion can be wsed as a model for rmbes and
erfoement

Eodufion T Ao impement stabeside mehering, sspecially in highly unsushinsbie smeas ke Los Angelss and Ean Diego. The thensd
“walter b wonid be determined based on and use, dsiiraion and chmatedccation (rainfail).

Soiution 3 Intiade landscaping IRoeniives. Xeriscaping IS an atematve o radbonal landscaping. “waber conseration Srough meathe
landscaping”. Base inosntves on clmabefiocafon (avwerspe anmual il

Eodufion 4 LimE further urbsan deweiopment In the Defa and areas that canmot provide for thedr waler demands.
IsGue: Fumping and increased exports hreaten the fraglEy of the Dedta

Description: Disfta exports cumenty equail 5.3 million ace-teet per day with 80% being used Tor agrioatore and 20% for municipailies.
Munldpal wse k= low companed o agricuibure vse; Bt Defts sports fo 705 o be wused whaolly iowends sgioufos

Eoiution: Southem Calfomia wil provide Bs own municipaliurban waler Srough afismatve water resoartes:
“ifaier neoyding
=D aliration
simporting waker

Summary

REUCInG e srain on the Dsin ol egure major changes o
Calfomix's waler isiuchire and a change In how menicipal
water ks umed and managed. This pian revoives around the use of
a2 small, mamaged perpheral canal o shent waber from the
Saamenio River io e pumping sialions Tat supply waber o the
Central Valley Project and the Siate Water Project A negucion in
waler being sent o Sese pumps for agricehual use and waber
manasgement based on the development of a dymamic minimum
fiow for the Deitn wil Inorease the woiime of waler fovedng
thmoug the ares

In order for municipsites in e Scuthem half of the siate o)
subslst on A dereased aTount of waler, Changes are necessarny
In howw the gereral public uses wailer. Siatewids mequirement o
waler metering and a by sysiem hssd on saier use wouid hep
dermeass municpsl wes infbsbives or regulafions. Sat will Feduce
urtan water usage, sl as ¥ersoaping and thoughtful and wse
plarning, il further deoresse demand. Another solaton b ensune
adequals waler suppiles B b ievest Inowaler recyding or
desalnafon technoiogy amd smpioy that wiemn posshbie and
emvimnmemntaly safe.

The pulpose of Fese proposed changes ks o reduce the amournt
of water that Is being pulied out of e Defts. By Inoreszing and
shbllzing the volume of waier Sowing through the Didlin, waber
qualky wil improve throughout the Ceniral Valley, By promofing
waler mamagement chanpes, e pmoposal fadilmies the
Improvement of he Defa scosysie=s wifout forcing unbearabis
hantships on municipaiiies or famers.

Figurs & [ats Levest

A rage of e Weves 0 Dol Delin MoMk T Mg e el 0D wle ey COToRed
e e pariecs of o DaEs TEA T Fagad [hs T PRI e nesd 1 ool
rraraged Dl essdech 50000
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Student Feedback

“most intensive science writing | had
while at Pacific” (2010)

“Trying to write a science document,
yet making it still understandable to
lawmakers and the public has been
exactly what I've now been doing to
get funding in grad school.” (2010)
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Student Feedback

“| think the capstone class helped to
make me a more informed voter with
a better understanding of how
environmental issues are actually
handled.” (2011)

“As a foreigner, it helped me learn
more of the history of the region.”
(2012)
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Student Feedback

“this class offered a purposeful real
world experience and gave us a true
sense of what environmental science

IS by synthesizing the classes we had
previously taken together.” (2010)

“| can say this is the project | learned

the most from in my entire University
ife.” (2012)
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Conclusions

» |deal topic for capstone

= Connects to current issues

» Integrates multiple disciplines
= Very rewarding to teach

= Students are excited about it
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