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money, the EWA could have purchased I0 -20,000 ~ of land in the Delt~~ or purchased nmnerm~ is dry, then EWA can exercise iB option at I bargain price and the s~ller is on the hook to provide
screens, oar bought 250,000 acre-feet of we¯or upstr~tm to be~t i~t~am flows. Was it ~11 worth it? the water at a Io~. We need to look into this in more d~dl. This type of lucre market exists in
Maybe so, given that this was the fi~t wet year ag~er ¯ long dronght Maybe not. But the point remains p~cticalJy all arenas other than water. It would be ¯ valuable tool fur the EWA and for other
valid, either way. The EWA work~ be*t if it is not isolated from o~ber e~vitonmontal prngrmm, but is water mer~ as v~ll.
treated more as one of rmmy places in which to inv~t envi~l money.

Syaergies
Wet Ye¯r/Dry Year Prote~lo¯

One of the major advantsges of an EWA which controls a network of ~ i~ that ~uch an agency can take
Most of u¯ odgfimlly believed that the EWA would expend ¯ dispt-opoctions~ amotmt ofre$o~ in dry advanmb, es of d~lT~wvnce* in the value of opor~on$ in time and space, just the way other water agencies do.
years, while uccumnlating resour~s during wet yeats. This was not the case during Game 2 - the end of For example, when the environmental value of reduced lmmping is high, the EWA can reduce exports.
Stage 1. We actually accumulated assets during the dry years and spent them du~ing the wet years. Why7 When the disvalue of expom is low, then the EWA can incwa.~ exports. Indeed, by taking advantage of
Morn of the environmental actions taken dm’ing this game were export reductions during sensitive periods, time and geographic differentials in the value of changed operafiom, the EWA is able to rev~ the same
Since exports were very low during the drought years of 1991 and 1992, the cost of reducing exports was water more than once to provide nmtfipie benefits. Moreover, it can shift resources armmd to bolster weak
low. Meanwhile, the EWA had ¯ ~ opport~mities to divert water and was able to buy some cheap water, points in the system. For example, the EWA could lmrchase water on the San Jonquin syst~n to improve
During 1993, the stakes rose by an order of magnltade. The EWA was able to divert more water for itself, fall attr~tiom flows, export and ttnde that water for water in Shasta, then release the water ~om Shasta (this
but was aho ftmmd to spe|:d enet-mons arnoun~ o f weter m~i mceey to bi’ing down expom from 15 kc fs to assumes that the o$,tlmal fall flow ira¯terns do trot completely one¯c/de on these two rivers) later ia the fall,
a!evelcomlderedsafebytheblelogis~. Tbeyusr 1993 may have been ue anomaly in that historical stocks export the wa~r, then sell the wet~r and recot~ the odginal cash investmenL Iftheimprowmentsdueto
were very low so that the bioicgists felt onmpelled to p*’mest fish despite relatively !ow fish densities at the the increased ulmream flows outweigh the damage caused by the export of this water, then the EWA was
imn,os. Neve*theie~s, it raises fundamental questions about EWA laiorin’es and the distn3mtion of able to generate I~netlts at a ve*y low cost. In this sense, the EWA might be seen as ¯ very effieient
property: catalyst - able m make shifts in operations that have always been pnss~le, lint which do no~ occur because

b̄ey cost extra mouey or inerease risk to water use¯.
¯ If environmental protection is mainly a matter of reducing already low export ievels in dry years at

low cost, but dramatically reducing spring export levels in wetter years (at high cost), then the Moreover, the EWA managers will lmve an enormous incentive to imtm~ve the sophistication and
mismatch in needs betwee¯ EWA and the Projects provides an oppommity to restructure EWA assets effectivonuss oftbeir network of assets. Very likely, operational oppommitins exi~ which have yet to
and strategies. For extmple, EWA might strike ¯ deal with the Projects to sopply d~ year water to emerge in the gaming to date.
the Projects. In return, the Projects wotdd deliver dochie or triple that amount ofwamr to EWA in
below nonr~_l, above mmml, and wet years. In this way, EWA can effectively tramffer unneeded diy
year asse~ to the wetS" years when they are most needed. EWA Debt aad Collateral

¯ Another way m accam~plish this transl," of as*ets is to give the EWA a larger share of uew export
cap¯city, thervby reducing the ctm of reducing pro¯ping and allowing the EWA to reco~ weter debts The EWA has the right, in the garnet, to take on storage debt, p~ovided that it has adeqtm~ ~ollate~l to
more readily. This aplxonch is recommended elsewhere in this paper, assure timely paybsok to the Projects. This is a very useful tool fm the EWA, but we have oversimplified

¯ Alternatively, if dry years are the grester probiem, then we need to emphaalze stratngies that trauefer tbe is*ue in tbe gaming.

during wet yem~ for nse in diy yeare. Pursoit o f this stratngy woukl mean: In Game 2 in 1993, the EWA took en enormons smonnts of debt i~ San Luis in order to curtail purrsping
durlng the apriag. Tbe debt was paid offbefore the etul of tbe smmner with some grotmdwater Immplng

¯ Accepting somewhat greater levees of tske during wet yeers under the nssumlxion that higber (120 kaf), some extra Delta Immping (?),sorne south °f Del~a Purchases (100 kaf), and bY moving235 kaf

flows will more tim¯ conCern¯re for additional take. In this way, we can spend less and of stooge tud purchases from ~orfl~ oftke Ddita to SLR. We even had a few addificmal tools we c.o~d
accurmdate more water, have thrown at the probiem. We might have asked for demand shiRing from MWD to allow delayed

¯ Using mm’e mm~ey sod more water to enhaue¢ flows during diy years payback. We might have shifted water from Shusta and Oroville etc. into San Lttis during Jnly and Angnst

¯ Develop as mueh stontge as pmm’ble so thst ~’a~ge can be beld from wet years to dry y~trt. (thnsmovingthedehtu~s’azam). We also might have relaxed additimud environmontal standards

Leng-t~m EWA tmm~ge a~e~ currently ere limited to 400 kaf of grmmdwater stornge and 50 kaf (asmmfing we had the tutherity to do so) to geuerate me export wa~t:r.

of stu’face strange - not onongh to do all ttmt much during a king-term dronght. This is probably
Nevertheless, I am sure that the Projects would be very nervoua about allowing this kind of a bole to beall tim we can look th~ward to ln Stage 1. However, the ¯end for more EWAstomgemightbe
orea~i in San LuisRese~mir, hased upon the kinds o~’eommitted by the EWA. What wottld ha~,einco~ into lat*r stages,
happeued if the spot purchase had fallon through or someone had protested shifting the EWA water from¯ Deveicpfiskmanagementstretngie$. Fo~exampie:Emerafmure’$market(ifoneexisted). In
ttorthofDeltatoSLR? What ifKern or Santa Clara had refuand the EWA acces* to gronadwater lmmplng?

tiffs type of market, the EWA would buy an option for water to be delivered the next year at an If things we~ to go badly, the EWA’s payback OfSLR wate~ might have beon delayed past the SLR
agreed lxice (before we know what kind ofye~ it will be). The cost of¯be option and the cost of Iowpoint, in which case co¯tree¯ms wonkl have received reduced deliveries right at the end of the growing
thewatorintteoptionwootdInca~.~3catotberisk&asseonbytbeseller. Tben, ifnext year is

snsso~. Thm, Ibelieve, thevnlueofcollatmnlmustbedisonontedtoaccotmt forpoma’bilitythatitcamu3twet, the ol~tin~neednotbeexercised(andtheEWAisonty outtheopdoncnst), lfthenextynsr
be delivered in ¯timely fashlon. Iftbemarketlsumeliable(asisthecasenow),tbenaenmmitmontbythe
EWA to ptm:hase and deliver water by a ~ certain mu*t be Ire¯rely disco¯rated. It’¯he regula*ory honl~i For example, we might buy Delta islands, picking up the following benefits: habitat,
required to move wat~ f~rm north of Del~a to the export areas create uncertainty, then wat~ owned by the

reduced TOC loading, reduced island entrainment, and EWA water (via reduced ET). Of EWA upstream m~’-t be discoxmted. This is not to say tim¯ EWA should only be aIlowed to ~’t if it has
course, the desire to limit conversion of agricultural land may limit the quantity of water sitting in surfiu:e t~nge south oftbe Delta. But I do assert that the eteatlc~t of debt by the EWA can

agricultural land available for conversion to habitat, proceed only iftbe EWA can assu*e the c, ontractms that opera¯ecru of¯be EWA will not put them at risk.
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Thi~ implies that we need to ttke t second look tt the reliability and feasibility of the vario~ EWA toois.
The game should be modified to refleet the actual constmin~ that may govern the various to~Is. For Emvtrtmmen~ul Coastral~ts and the EWA
extmple:

Dining Gtme 2, the EWA was somewhat hampered in its ability to fill Delta island atcenge by
¯ Mad~ets. Will a spot market e~i~t that will allow the EWA to lmrobase water virtually environmental rngula6on$. During thi~ gtme, Del~ storage could not be filled on several occasions,

in~antanetymly? Such markets exist in other re~onree areas (power, oil, etc.), but tre not reliable yet despite up~ and low impacts. But the operating rules for Delta ~torage were developed und~ the
for water in California. What regulatm’y pruce~g will the EWA need to go throngh for pu~chascd assm~on that the project wottld develop yield for wa~er users. If, instead, the project is devoted to
waler? Will the pmce~ be efi~ient enongh to allow use of the wat~ within t few months of environmental enhancement and is under the con~’ol of environmeotal managers, the uced for very rigid
purobase7 Cgnupstrusmlmrehase~bedeliveredinasbort-termlmise(aswasdo~einJulyof1993)? stsndardsmayrequlrereenm~lera/~3~t. Tbeaamecanbesa~abo~totherenvimamentslen~tr~ntswhich,
(N" mint tbey be deliveced over a longer perind (e.g., via nxluced di~lom by local agricalO.n~ wben imposcd upon water projects make good scme, b~t winch conkl become an ~ compllcation
distrl,y~), fo~the EWA. in this category might falltheAFRPstandm~sandtheX2stsnderd. I am ~ot saying that

¯ DemmulShit~ng. Willdemaadshi/~inganangomco~withMWDbeavallableeveryyear? Atwhat theses~m~dard~sh~uldbere~axed,butthatwemaywi~ht~considorgivingtheEWAs~met3exlbilityt~

¯ Gronadwat~depo~it~ex~ons. WillextructioncupabHityexlstinallyesrt5 Whea is competition rmi~xatlous).
likely to be the highest7 Can EWA por~hase high pdorlty acce~ to extraction capacity7

¯ t~.eisxations. Will the EWA be able to gnmt E/I relaxatlous with high certainty, or are they likely to be
vet~ed by the SWRCB or other regulatory agency? If their ability to grant variances is unreliable, then Feedback~ to Deal with Improved lafra~a~etare gad Ia~rea~d Fatm’e Demaade
the EWA cannot rely ~ ftmue relaxations to pay offa debt to the Projects.

¯ Deitaatorage. Wat~ quality concerns enntinue to be raised about Del~a stontgo, ifthesecoucernstorn Gamingt~deteindicatesthatthepr~.~ects~rehigh~y~.’on~tralnedindryyear~bu~arereIstive~y
out to be valid, the EWA may be mo~ eor~rai~l in its use of Delta storage (thongh I believe this unco~tmiucd in wet years. Thus, new iafrastructore (increased export capacity, storage) will a]inw some

pt’oblem can be worked o~ as discussed below), increas~ in exports during thy yesr~, b~ r~or increas~ in expot~ during wet years. These increases in
exports coald lead to in~ased hnpactg, uule~ constrained by regointiom or tmless the EWA is given

These kinds o f comiderations push us in certain directions, if we believe (as I do)/hat the ability to contract enough new resourco~ to com!~nsat~.

de~t is crucial for the EWA. The conmm~ thread is reliability. The EWA ra~t seek high reliability in its
wa~’pta’chuses. This hnplles either pm~hascs fromanuth oftbe Delta, orle*~g-~erm agreements. The Tbe utme i~ h’uc offu~re demand. During wetyear~, Pmjeet deliverle~ trenot e.~astralnedby

EWA shotttd also pluce a tdgh p~indty on high i~ access to storage and storage extraction c.tpability infrtatntct~e, but by llmited demaad. As syatem demand increanes, normal and wet yesr diversions will

uct~th ofthe Delts. Thus, for example, the value ofgrotmdwater to the EWA may have been tmd~.’nated alaninorease, leading to more en~ damage. Tbe CALFED effi~’L"~cy prngrtm may be ableto

thus far, became the reliability value of real water in accessible ~rrage has not been a fact~ in the games slow the growth in demand. However, f~r safety, there should be some feedback meobtdism
to date. environmental maditima do not det~iortte or ~’ae due to inorea~d

To the extent that EWA collat~-nd is not firm, it mint be discormted. This mea~ that the EWA may r~t be I believe that both of these objectives might be ~a~sfied by defining sharing formulas for new export and

allowed to take on large debts, or that the EWA may be foxed to pay ¯ premium (i.e., grestor than 1:1 storage capacity which amure that EWA capacities grow automa~cally as infraatmct~e grow~ and demand

I~tybuck) for borrowing, grows. One puss~ole fimetinn is disc~sed in the next section.

EWA Impaet ms the Tr¯asfer Market Distrlbath~ Expoct Capacity ]Setween EWA and tke Proje~s

In i~uctical tents, the EWA v,~]I alter reservoir release and export patWms to improve environmental The games to date have demonstrated the u~ility of enlX~t capacity controlled by the EWA. Combined with
conditions tn~Ireduce damage. Tbe abiIityto grant variances to the E/I ratlo actually represents an stornge andthe abilityto vary tbe E/I ratio, export capacity give the EWAto gone~’at~ large amonmsof’low

is~:r~me in sys®em f~exlbil~ty ~tn’butable to the EWA (as would the ab~llty to vm’y other atendards), cost, low impact, klgh valuc watt. Indeed, Games 4 and 5 demonstrate clesdy that, without adequste

However, in moat other respects, the EWA is likely to reduce system flex~ility by reducing the remaining acce~ to expor’t cspab~lity, uct~ ofDeita atora~ is relatively worthles~ In both Crames 4 and 5, the EWA
diacr~on available to Project ot~-ra~crs and water ptsrchusers to increase I~. The basic operating was unable to pt~ ¯ single drop of wa~er into groundwater stornge and had to rely almost exclusively upon
~enet or’the EWA is "too impacts on the Pr~ects" so the Projects will not be ~ by reduced flex~illty, water porobascs to generate envirmwoontal benei~ts.
However, agencies attemp/ing to move water through the Delta could be impacted by the reduced puruping
windows le~; rereminin8 f~r moving water throngh the Delta. Jus~ as iw4mrtsnt, it’the Projects gain e.~rol over all new expo~ capacity at Banks and in the Delta Islands,

the risk to EWA asscts and the environment rises to uaacceptable levels. Tbe reanon is that major tske

D~ring thy yetrs, pumping capacity renmins ¯vailable, though water h~nsfers may be required to pay events frequently take place during high flow periods in the spring. Iftbe Projects are able to pur~, not at
tnmsfe~ taxes ot’35% to satisfy the E/I standards. In the wetter ye*rs, demtnds will drop and delive¢les 10.3 kcfs, but ¯t 15 kc~s or even 21 kcfs (using Delta ~3rago intakes), then the c~at of reducing export
rise, reducing the need for water trmmf~rs. In middling years, there might be problerr~. In these years, the pttm~ng to environmentally protective levels quickly becomes prohibitive. For exmr~le, reducing the

projects will be ptm~ng at reistiv~ly high/eveI~ daring the summer and f~l, while the EWA may be export pum~ ~n 10 kcf~ to 5 kcfs costs the EWA 10 kalTdey. I~t reducing ~ from 15 kcfs to 5

moving large amom~ of water ltmmgh the Delta to pay off debts incm’red during the spt~ng mul to build up kcfs com~ the EWA 20 ka~’day, ¯ doubling of the EWA ~ Over scve~l weeks, th~ differe~:e can

s~3~agein San Luis. Additiooalanalysisis neededto determine whetbe~the EWAis h’kelyto complain the amotmtto mmmous anmtmts ofwaler. Moreover, witlmot guanm~eedacce~ to the export pang~ the

markets. Ifthe EWAIS detenninedto be cons~rainlng tmrkets, thon¯ fewresp,3,~es arepos:n’a|e. Fir~ the EWA will have ¯d~caltt~mepaying buckthis amotmt ofwater tl~inorea.~mipon~. Thus, the
EWA mightbe for~edto s~¯res,a~plus Projucte.a~.m~itywithother water imroba~’~. Se~md,tbeexpm~ion EWAi$ fo~cedt0relyv~ybeavily~onmarkets. Intmn,~’J~.~’t fm’marketucceasbyEWA could

of ptm~ping capacity at Banks will ~ new flexihillty that may ellmlnat~ the bottleneck, collapse.
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said, should probably be > .5. When Q = Qmax, dE/dQ = I. Thus, the Projects get the first increment of
new capacity, the EWA gets the last.

If we set k = .6 a,d Qmax is g kc£s (e.g., a scenario where new Banks pumping and 4 kcfs of Delia island
dlvarsious were all potentially available) then we would get the following division of rlghts:

This function tends to meet the spe¢iflcarions I presented before. The Projects get most of the first
increment ofeapaclty. The EWA gets most of the last increment. The cost of driving exports down from
vary high levels (e.g., 19 kcfs) to lower levels (e.g., 14 kcfs) is relatively low, since the reduced pumping
comes mostly out of lost EWA storage, not Project storage. As the Projects drive up exports to service
increasing demands, they will automatically drive up EWA assets as well. I am aware that continuous,
polynomial functions such as this are seen as too complex for government work. We could substitute a
simple step function end get to more or less the same place. I merely note that step functions create
operational dlsto~oas by creating incentives for operators to move just above or below the break points of

[ ~=P,ojo~ ~ h,,. o~ ~ x~o,,, .~w ~ ~ h,,. o~ ~ xpo,, _] In my concept]on, the EWA would not be required to share capacity when pumping is above the E/I ratio
(though a similar function could be written which gives the projects an increasing share ofpamping as

Thus, on the one hand, access to export capncity is key to the development of low cost, low impact high pumping rises above the E/I standard).
value water by the EWAo On the other hand, new export capacity under the ceniral of the Projects
represents both a degradation of the environmental baseline and a major new draw on limited EWA assets. I propose that we ran a future game using ihls kind of distrlbution of property.
This problem will only get worse if export demand rises in the future. Therefore EWA should conh’ol a
major share of new export capacity, if not a share of existing capacity.

How to divide eapacity? My initial thinking is based upon the thflowing eonsideratious:
Delta Storage and Water Quality

The water quality impacts of Deha storage has become a major question mark. Delta storage is clearly of
¯ Avoid interfering with existing cen~antual rights as much as possible, great value to the EWA. However, the storage may be associated with high TOC, pa~enlarly if storage is
* The Projects eancentiy centrul all existing export capacity, fled directly into Clif~n Court Forehay. (CCF) If we conclude that Delta storage connected to the CCF is
* Increased export capacity provides limiting returns to the Projects. That is, the first kcfe of new a water quality problem, we have a number of possible responses:

capacity provides more benefits than the next kcfs etc.
¯ Increased export capacity probably eaases accelerating damage to the environment. That is, the first ¯ Seal the islands with clay.

kcfs of new capacity probshly causes less damage than the next kofs etc. ¯ Dig out the peat. This has the added benefit of increasing storage potential, increasing the depth of
¯ Increased export demand causes new environmental damage, storage, and providing fill for use in habitat restoration.

¯ Redncere~idancetime. Weenuldgenerallyevaouatethelslendsveo, qniekiyafierfitilng.
Therefore, the EWA needs to receive an appreciable share of any new export capacity merely to be able to ¯ Deliver water only to meet agricultural demand on the DMC. This requires an intertlo from
mitigate for the new damage caused by the higher pumping rates resulting from new infrastructure and Baenn/Vietarla to Tracy end the O"Nenl Bypass. The idea is to hold water until ag demand 9u the
increased demand. Then, if the EWA is to provide for envkunmental enhancement, it must receive an DMC is high enough to absorb all the capacity from Baenn/Vietoria. Then, empty Bacon/Victorla
additional share. In an attempt to integrate all of these considerations, I created the following function: solely for agrieultore. Other federal pumping would be shifted to CCF using the JPOD. This would

keep TOC out of urban water and woutd probably reduce salt loading for agrieaitmul as well. It would
EWA share of new export capacity = (l-k)Q2/Qmax + (2k-l)Q constrain Bacon to filling nuly once per winter, however.

¯ * A related idea would be to draw water out of Bacon and to release it into the Mendota pool during the
Where salmon outmlgration period to boost flows and to increase Delta outflow (or to be backed into

upstream storage for the EWA). (This is like A/ex Hildebrand’s reckcalatlun approach, but without
k=- Fraction of total new capacity going to EWA when capacity is at maximum redlvarsion at the bottom). This would, incidentally, reduce the need fur the EWA to purchase water
Q = Actual level of new export pumping (not total, just the new increment), on the S JR for flows (unless there were specific Uihatary needs.). This is especially important if we
Qmax = Maximum level of potential pumping (ifhydrulogy were favorable). Thus, for months when have overe~mated market water availability or underestimated the price. I guess, some ofthe TOC
pumping into Delta islands is forbidden, Qmax would only reflect capacity at Banks and Traoy. Qmax would get hack into the Projects, but the water would be diluted, partiealady during the VAMP period
would rise for months when Delta intakes are available. (with limited exports and closure of Old River). We could even think about an in lleu arrangement in

which we supply the water in return for credit from the exchange contractors (thus allowing us to get
The function would not apply to use of new export capacity for market transfers or storage transfers, some of the water back in the export area). Apparently an exchange of this sort has already been

negotiated by water users.
This functi~n has the pr~perty that when Q = ~ (i.e.~ when n~ new p~mp~ng ~a~acity is ~n li~e)~ the EWA . A similar idea w~u~d bo t~ use this water t~ mak~ dep~s~ts ~nto the Grave~ly I~ord groondwater site~
share ofpumplng is 0. When Q = Qmax, then the EWA share of the new capacity = k, which, as I have again via the DMC. The TOC problem disappears, and we get long-term storage.
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invulvement differed from this baseline. This approach h~ been ttsed with some socce~s over the past
Delta ~ is a major ~tuly area within CALFED’$ Integrated Sto~go Investig~on (ISI). The DNCT seve~l years. However, as the EWA begins to act more freqnontly, th~ upproach rtu~ into con~ptual
should probably communicate any insights [~ has on ~he need for Delta ~3rage and desirable o~’atlonai I~robleffas, si~c~ over ~Jme, the Projec[ baseline will no h:mger represent Project operations without
characteristics of Delta storage to the IS I. EWA, b~t rather Project o~uns in re~po~e to past EWA ac~ous. This de,toys the concept of the

baseline. This tp~ h~ l~Otr~e, but it neede modification.
3. The simplest approach will be to keep accotmts, no~ ou an instantaneous basis, but en a seasonal hasis.

Project Bonet~ts from EWA If we can agg~gate oux asouunts in this way, then we nned not wo~y so much about ins~a~neons
baselines, but can sot~e o~ accounts at the end of a season- e.g., at San Luis high point and low point.

The EWA apl~ears to p~ovlde net water supply benefits to the Projects in two ways: though this s~tement
st~l| noeds to be coufinn~.                                                                                              Let n~ rm~ent how we n6gM do the ~oun~mg for exports f~m. Thon we can cousidor intm~ct~ns wi~

upstream stor~e.
¯ Firs~ there is the interacfou between diversions and X2. My impresslou is that the EWA has tended to

clip off high Del~a o~flowa through iuc~tsod diversions, and to increase Delta outflows at lower flow ¯ The cocup~ttiou ofEWA ex!~c~’t water asset gains should be s~rsight~rward. The EWA will a~luire
levels. Because the relationship betwcen Delta outflow and the movement of X2 down.~ff~m is watex in the expo~ area by (1) gr~ an E/I vmiance, (2) using excess Pro.~ net pumping ~ity, (3)
logoriffamic, improvements in Delta outflow at low outflows have a much grea~r positive ei%ct on X2 [rmmferring water f~nn upstream or from an exp~1 user, or (4) using export capacity which the EWA
than reductions in outflow at high outflows. This could mean that the EWA is helping, on average, to controls. In each of these cases, we should be able to con-q~te how much export wa~r is controlled by
mcetthaX2 ~mdasdst~hits o~ Ifso, them either the EWA should get credits for this the EWA and we w~’[l know where in sO~tge the water lles. WecenaisokeeptrackofthewayEWA
water, or it needs to be added to estimates oflmproved pt’oje~t yield, assets in San Luls Resex~oir nmy "spill" as San Luls fills. O~ce the sum of Project storage l~lns EWA

¯ Of couxso, if the opposite is trne nod the EWA is making compliance with X2 more difficult, then the storage in SLR reach maximum stc~age, EWA storage is diminished by the amount of pumping
EWA must compensate the Projects. foregone by the Projects because they have no place to p~ the water.

¯ Second~tbereistheissueoftheSanLul$inwpoint. Asluade~mndit, inmo~yenrs, tbeprojects ¯ Tbecomp~tati~n~fEWAexp~rtdehitswi~bes~ightiymoredifficult.Wecannotsimp~ycountup
attempt to operate SLR such that minimum stooge (in August) is greater than some specified amount, export reductions demand~ by the EWA or we may force the EWA to pay twice for the same water. 1
This cazryover storage will co~txain Project deliveries. The exlstenee of EWA water In Saa Lmls ia believe the solution lies in fine a~mptlou that the Projec~ will make every effort to fill San
the late anmmer allows the Projeets to deliver water below their previoms low point. Another way Rese~oir before the agriculturai growing season. Therefore, each yexr, the EWA debt to ~ Fro.~ects
of I~ it is that the EWA is providing the dead storage in San Luls, or that the Projects are in the export area would be calculated at the high point in San Lugs Reservoir. The deht woutd be
ho~owing EWA stooge in San Luis. Now, the Projects will not necessarily gain water supply out of computed as:
this muneuver. If Saa Lu~ doeso’t fill and the EWA doean’t have s~nge in San Luis the next
s~, the I~oje~ts would have to reduce deliveries and would be right back where they s~rted. But Any carryove~ debt + the ~ of(I) the volume of Project expo~ls which were foregone
when SLR fills, ~e Projects will have increased their deliveries. This is just the o~ of denmnd due to EWA action a~d (2) unused Project storage in SLR.
~fang by EWA.

The EWA would then be respons~le for paying back this debt plns any debCs incurred aider
point,3 bef~e low point in SLR. Or the EWA could make armngement~ with the Projects or other

Aeeotmting for Chaaged Oporatinas agency for car~ over deht past low point.

The first coucltmic~ I draw is that the EWA requires multiple acco~mts - one for every reservoir in which it This uppmach has the advantage of freeing us fro~ the hoxden of coming up with the baseline oporatkms
controls or owes water and perhaps ~ as well. The ~ that EWA "credils" can simply be applied which would have exist~l ifEWA took no aclkm to reduce exports. We do need to estimate real time
anywhere in the system simply cannot work. Wat~ developed through increased ~ cunnot simply be operations (i.e., what would the Project have exported each day, given the exist~uce of the EWA), but this
trans f-~red into an upstream reservoir without risk to those water users sorvic~d by the reservoir, shoald be relatively s~raightfo~vard. Also, we should be abl© to es~ima~ the debt before high lx~int is
Therethr~, the EWA needs multiple accounts, with the poss~oility of tnmsf.~ wa~-r from one acenunt to reached with fairly high accuracy so that the EWA and the Projects can judge how much debt is safe and
another if ci~cumsauces permit, what ope~a6ons need to be taken to generate needed water.

Up to now, we have relled upon a haso model rua f~" our accotmting. When an EWA o~era~ou changed One pomp’hie wenkne~ is that tbe Projects coukl conceivably modify Project opera~ous in ways that create
releases or dive~,sious com~xed to the modeled rate, the EWA either gained or spent assets. In real spurious EWA debts to the Projects by lowering high point storage in San Luis. For example, the Projects
oporations, the~ is no baseline. Tberefore, we need to develop a methodolog3, for ~ the degree to might shii~ wa~er into some other reservoir. Or MWD might take early dellve~y of its water and hold the
which EWA actions have increased or decreased releases and diversio~s~ watex in the Ea~ Side Reserwir. Similarly, in the drier years, the Projec~ could delay the trtns fer of

storage fxom upstretm reservoirs to San Luis. However, we should be able to handle these kinds of
~ are severai ways to pruceed: pmbleras. Because the deht is the less~ of EWA reductions and unfilled SLR st~ago, this problem will

ouly arlse in ynsr~ wbea San Luls woukl have filled, Tcnzt for operat~ounl maulpulatioms by the Pm.~ects to
1. Develop an accurate model about how the Projects ope~ate in renl llf~, in rcsl timo. This n~xlel can ke~SLRfromfilllng. Thus, holdingwatm’upstreamdm’ingthyycersisunlikelytobeapmblem.

then l~OVide the hasls for an accom~ system.2 I vlew this tl~a3ach as infeaaible. Morenver, we shored be able to expand beyond S LR to include all sooth of Delta s’a3rag~ in oux
2. Ne~ haselines as we go. The Projects will estin’me what thei~ o~ous would have been except computations.

for EWA involvement. We will then assess credits end debits b~ed ou how opex’afious with EWA

2 F~ exan~ple, a model might be hasod upon the asson~tlou that: (1) Tbe Priests always dlvert ail the

water they earn at the fn, st available oppot~mity and (2) The Pro.iec~ always reSeame tho least amount o f ~ Debts incurred af[er high point do not risk belng double ~ ami so can simply be tallied up oa a
wat~ they can while still satisfying downstream flow and water quality standards daily hasls.
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Upstreamaccoantingisl~gelyanalogoustoexpo~acconmiug. TheEWAmaygsin co~trolowrwatorin ,, CVPIA flow pat~.rns have been based upon fixed AFRP flow targets - a set ofqua~ flow ~anda~is
up,rein ~torage by purchase, by ha~king ~ ",vtter from down~’eam, by exchange with the Projects, by ~e~igned to help doubte anadromous fi~h. Unlike acti~ within the EWA, AFRP actinm ~re fixed
developing wa~r in EWA eonwolled ~o~ge, or by selective relax~en ofinstream flow ~ttndatrds ~re not to be ~Itered in real t~ne.
(ana~ to relaxing the E/I ratio). Tbe EWA ~ u~’~xeam wmm" by relenting water ~ove the flows * Enviroameotal rights to the b(2) wat~ are not well defined. It is n~ clear wbeth~ the ~viroament
that would ottgcwise occur, or by selling or exChauglag the wa~r. EWA waist may spill if s~age lewis ¢on~rois ~ it,ll, ~ wheth~ the enviromm~ merely is able to fta’~ reinase of water to help ra~t
b~gin to iotawle upgm low prio~ EWA wsg-c. Agala, the negotiation of’a daily ~llne~ will be ~ AFRP flows (and thec~Rcr lo~s any right to the watt). For this r~so~ ~o accom~ng system has
in o~lor to ¢omp~ how Imlch EWA is ~ during release. Proj~ls will ttcq~’ltly release wares at ev~ been developed to ~rack enviremn~tal warm" an~ it is ve~ difl~uR to ¢,outrol, manipala~ ~
minimum regulato~ flows, b~ somclimes, they may release at high~ Icveis in ord~ to Im~ply dowa~a~am reuse b(2) wat~ as is don~ by the EWA.
d~mds or gen¢~� power. ¯ Ol~ratlonal shills for the envlronment are dcwloped ¢oolgq~ively by th~ US FWS algl the ~. The

USFWS doen aot haw the right to manage enviromn~tal wat~ as it ~¢s llt.
L~ka|¢ ofgWA to Water Q~alRy

I wonld argue thal, in gen~’fal, the upga’oach taken within the CVP to da1~ is inferior to the gax)lx~
We have di~us~ed the pO~l~uility that EWA m~ght h¢ give11 ~ility for in~Froving expoi’t w~tor ~ oft~ EWA in the following respects:
quality. I ~lisve that this woukl be a ~ ~ With the EWA, w~ ar~ giviug ¢m~owofing an
~mvi~mmu~ ~,uste~ to take disore~ g~dons to achieve su~tamial environmemal enhancement. We ¯ The EWA is abl~ to modify flow Imllems in real lime.
l~resm’a¢ thatthe ln~’,~ willh¢com¢ veq¢ ¢l~v~in porsulng theinl~ce~ts of’Rs clients (tbetlsh). Water ¯ Tbe EWA has ¢on~ol ofrealassets-watcr, facilities, purchases. Iris ableto shlt~resoure, es aroundin

wate¢ quality, v¢~ oo~fase its missio~ ~ poss~ly ¢~flicting goals. It may be upproprla~ to force the hold rcsom’¢~ across years to focus l~¢tlon era ¢~’tain typ~ of y~arso
EWA to do t~o harm to wal~r quality. ~ average. This would be in k~,’ping wlth the ~1~o harm~ fi)umtation ¯ The EWA is abk," to aot unilalcrally - it does not need the permission of th~ Proj~g’Is for many of its
ot" the EWA. A "no harm~ requirem~t ¢ou/d be measmcd in terms of mmual salt or TOC load, for activities.
examp~ (hat with the pen~bility that ~ redu¢~io~ in salinity might ¢on’qx,’~sate for an iw~s¢ in TOC, and ¯ Through ils ab~ity to p~ovide ~o1~ for FrOlX~d asllvitles, the EWA should be abl~ to gain pr~:
vi¢� v~sa). The EWA could lm~abl~ rn~t such a r~quiren~ot without major gym~-s’dcs. To go fm~acr approval for o~ shiPts that the Projects wo~ki n~v~ othc~vise ac~q~.
1iron t his is to ere~ mauagcrial e, onfuslon about l~dorifies.

This sugg~ls th~ CVPIA wares and th~ EWA water should be ~ under a aisle umb~lla, ~ theLtakage to ERP Flows overall tdmini~a~iort ~imilar to what is now proposed for the EWA. This would require that the CVPIA
b(I), b(2), rout b(3) aufl~oritie~ be eonve~ed into the a~t-ha~d ~h of the EWA. There do not

CALFED is sinmltanen~ly pt~ the e~eati~ of an EWA, and the pumha~ of $20 million worth of appear to be any major obstacles to fl~ enuvoralon:
ul~trenm flowenhancemeats. It make, do se~e for tbese to be sepan~ ix~gran~. The up,aUrora finw
enha~cementstreeas~yacc’mrm~datedwi1~intbeEWA~achasdtheresh~dbesubs~mntiale.a~t ¯ AnEWA whi~hin~CVPIA wab~’~’wouldhavetbeabilitytoimplemeotb(l)typeaetlons

flow rele~e~ will frequently enhance Deha outflov~, or could be pumped by the EWA in the Deha. ¯ Tbeb(2)waterca~,aldbequantifiedandallocatodtoaaEWAthroughaam’aberofmechanisms. The
Similarly, EWA export redu~on~ may allow wa~r to be ha~ked up into ups~retm resorvoir~, or EWA

simplest ~pl~oach might be to alloca~ enough high l~’iofity ~’torage in CVP f~ili~ies t~ an EWA toexport water might betraded fi~Ul~a’eamstoruge. Tht~, there aresebs~m~fialbe~efits to pt~fing all flow reduceCVP yielddurlngtbe canonlcad dry periodby 800 kaf. Tbe EWA would ~ontrol allw~ter
related CALFED acfio~ under the aral~ella of the EWA.

captared by this ~nage a~d ~ hold the water, release it, sell R, ~ it, etc.
¯ The b(3) water sln~ly r~resents f-tm~ing available fo~ all oporat]on~ oftbe EWA~ in~ludlug pm’~hase

Liakage to CVPIA b(1), b(2), a~d b(3) Water                                                                                       of water, stmuge, and conveyance.
¯ Tbe AFRP "~tandard~ would nend to be mt%-v.ed to allow for ~orae dlscmion on the part of the EWA

Thi~ is a more sensitive topic, b~ the ~tme logic at~lles to CVPIA enviroamental water. The b(1), b(2), to maximize benefit.

and b(3) walor i~ 1be CVPIA, taken together all have analogs within the EWA.
Given these modiflc~fion~ to the implemontation oftbe CVPIA. the marr~ge of the CVPIA water and the

purehase~ and withont co~t to the contractors. The EWA is capable of ca~dyziug the same opera~onal The CALFED po~on of the n~w EWA would ~ in new funding, Hgbt~ to vary ~ome SWRCB

clumges ~o~h trades with the CVP. standards, ~md acce~ to export lmmping c~pacity.

¯ b(2) water reprints the use of a $or~ of ~prope~V right" to cehance tbe envire~meot. In this case, the
prol~erty right is 800 kafof CVP yieki (as dofined by dolive~iss during the canonical drought). The
EWA is ha~d ~ the idea th~ enviroamental l~operty righ~ ~ be deployed to pro~ct the A VAMP/EWA Aeon~mt~g I~ae

envimmnent.
The VAMP experiment ~ for 30 days of export redttc~m~ in April and May, coupled with upslremn¯ b(3) wateris wate:rpurehasedto~leraent needsnot metbyb(l) andb(2) wa~er. The EWA also flow relenses to assi~inthe downmi~nofSan Joaquin ~almoa. Tbenomiaal~trtiugtlme fi~tbe

relies heavily ~ water pea’eha~,                                                                                    export ~ is Al~il 15, though this can be ch~ based upon evldeace that aslmon are movin~

There are differe~$, bowev~, betwcen the way that tbe CVPIA is beiug implomented and tbe way we that all export reductin~s ase paid hack. Tbe CVP pe~o~ of VAM]~ may be met usin~ b(2) wat~ (is t~s
envls~on the implomeatatkm oftbe EWA:

~ht?). My only point is that the startin8 date for the VAMP expesiment has sig~i~t implicati~s for
exportwator im~cts. Ingeneral, as VAMP isbegun earlierin Ap~’l, export impacts inorense. Thisisa
re~lt oftbe natoral tapering offin Delta ~ows ove~ the sp~iug. If the EWA is req~red to in~

I1 12



VAMP mlng its own resources, there is no accounting goblem. However, if VAMP is treated as
~ wi~ no payback req~red, the~ shit~ng the start date of VAMP will have vat/able impa~ o~ the
Project. Thi~ coutd cause dL~tion~ in o~rat~g al~c~hes. During the gar~g, we have alre~y ~een
~b¢ blologi.~s mov~ t~p the ~at~ date of VAMP in m’d~r to redttce ~o~s to li~e EWA of paying fo~ ~
exlx~ redttcfion& I mgge~t ~ the EWA ~ho~ld either be mad~ r~ble fo~ relmbu~ing the Projec~
fo~ VAMP, or fo~ reimbtr~iag ~hem for any add~o~l e.~ts tainted by moving VAMP forv~trd in
(plu~ n~:eiviag cre~i~ ~ the l~ e~e fo~ ~elaying VAMP).


