
From Jim Buell 7/15/99
GROUP NEXT STEPS

This version of B.J.’s writing reflects my notes/recollection of changes we dealt with Agree on a list of hypotheses
during our meeting of 13 J~lly. Both my notes and my recollection are hound to be faulty,
so apologies in advance. Expand this list by including specific questions to be answered for each specific hypothesis

I also propose certain changes we did NOT deal with on the 13th. Both kinds of changes Annotate the expanded list by identifying analyses and information that would be relevant
are represented here in italics for insertions and s~dk-eo~ for removals; comments or to answering each question (that is, give the teams a head start).
rationales are in [brackets].

Decide how the analyses and information will be prepared (responsibility, schedule,
Buell budget).

Identify the members of the Technical Teams (could vary for each hypothesis).
DRAFT
HYPOTHESES FOR TECHNICAL GROUPS Describe the process by which the teams conduct their evaluations.
July I0, 1999

The technical groups should address each of the following specific hypotheses and report
on the level of scientific support for cer:’ec~,cgg cf each. The hypotheses are important
because they form the basis underlying operational changes and other actions undertaken
during the EWA games. These reports should state the circumstances under which the
hypothesis is scientifically supported eo~se~, the cirrumstances under which scientific
evidence is contrary to the hypothesis and circumstances under which there is insu3~cient
scientific evidence to form a supportable conclusion i~--is-m~. The reports should present
wad the reasons for these conclusions. The reports should state what the important
uncertainties are and should recommend how these nncertainties could be resolved. The
technical groups should perform new analyses if necessary and feasible for their mission.
They should also invite presentations by non-group members who have special expertise or
who have developed analyses relevant to the hypothesis under discussion.

The Technical Groups should conduct their review in an iterative fashion, That is, tbey
should attempt to produce early, preliminary conclusions that could subsequently be
retired as more analyses are available.

The phrase "important to the population" as used below should be addressed by
quantifying the population effect whenever possible.

The intent of this process is to produce analyses and conclusions, along with backup
material, that would withstand independent scientific review consistent with that normally
applied to professional journals. [Is the bar too high here? 1 understand the desire to
apply some scientific standard here, but a "’professional journal’" standard may not be
practical for this exercise. On the other hand, just t~tting out a bunch of correlations
won’t" do. F/e will need solid, connected reasoning and rational, supportable
mechanisms.]



Six ~1 h~t~ (A-F) a~ list~ ~low. ~ch is follow~ by s~ciflc h~es. [Fox.A3 mo~to
E~h s~cific h~is ~ll ~ ~her ex~ed by a series of questions to e~m that
t~ m~ing of ~e h~sis is cle~. ~ l~t g~l h~is is follo~d by a ~. A2 Adult ~uivalent di~ct mo~lity is a~tter ~u~ ofex~ eff~ on ~pulation
de~fipfion ofwo~ to ~ done by tec~ical ~ to put the effecB ofwa~r p~j~t actions t~ eider ~Ivage or di~ct mo~lity.
in ~ ~1~ in ~ctive.

A3. ~ Adult equivalent di~t mo~lity for delta ~lt ~t ~w ~ esfimat~
~th ~u~ accu~y ~ ~ u~ful.

A. D~ECT EXERT MORTALI~: Di~t ex~ mo~lity is mo~lity ~cu~ng ~in * ~ ~"~;~: ......... ~"~-- ": .... � ..... :~’;~- -~ ~-- ~ ..... :- ~: ....... ~ ......
ex~ f~ilifi~. It can ~ ca~gofized ~ follow: a ~ ...... i~ ~F~3~rc :~ ~" --~ ...... :--~--~" ......... ; ..... ~ ,~__t___

Pm-~r~ p~tion (in Clifion Co~ Fo~bay at ~ B~ Pumping Plan~ at a~ ne~ the ~ [NOTE: I ~uM ha~ c~ng~ the woMing ofth~ by adding the i~lic~
~h~ms at ~e TmcyPumping Pl~t) ~ion and wouM have ~pt this hy~th~is M...t~t~ not w~t the ~up wantS,

how~r.J
Sc~ning mo~lity (fish dfing at or ~sing t~u~ ~e ~mens)

B. ~OR DELTA MORT~I~:
Salvage ~ ~ndling mo~lity

Interior ~l~ mo~lity is ~lity ~cu~ng in ~e Del~ primarily the cen~l ~d
Post ~le~ p~fion (abno~lty high p~tion rotes at sites ~ salva~d fish a~ ~ut~m ~1~ ~d not ~thin ~ ex~ facilities. Cauls of interior ~lm mo~lity
~le~). i~lude p~fion, f~ limitation, ~xicity, wat~ ~t~, ~d, indi~tly, ~e q~li~

and absence of ben~cialphysi~l ~bimtf~mr~.
~n~al H~esis: Di~t ex~ mo~lity is aff~ted by ex~ ~ ~ ~ im~t
~pulation eff~ts. G~al H~thesis: Ex~s~ of a sign~nt p~ion of a ~pulation to the

~lm ~ affects levels of interior ~lm mo~lity. ~is ex~s~ is ~ia~
S~ific H~ m~ by ex~ pumping ~t~ though some mec~n~m; ~e hi~er the ex~ ~te,

~ater ~e pm~rtion of the ~puMtion ~sed to the int~or delta a~ the
A1. C~ges in ex~ ~ ~uee ~lvage ~ve an im~nt net eff~t on ~pulatiom of sign~nt the increase in in.riot ~I~ mollie. In~fior ~l~ ~lity ~ im~t
chin~k ~lmon, delta smelK stfi~d ~s, ~d spli~il ("net" refe~ to ~ ~ibility that ~pulation effec~ ~ do the ~oject-i~uc~ c~ in interior ~1~ mo~lity a~but~
ex~ mi~t ~ ~duc~ at one ti~ of the ~ar ~d i~ at ~o~er). ~is ~ to ex~ pumping.
im~ce orris eff~t de~n~ on a nm~ of factor, ~ ~ch as:

S~iflc H~t~s
¯ ~ overall ab~e of Se s~i~ or ~, ~ im~ ~ing inve~ly ~ted

to ~pulation ablate. B1. ~fior Del~ mo~lity (mo~lity not ~c~ng ~thin ex~ pumping facilities)
the central and ~uthem Del~ is im~t to ~pulation levels of life s~ ~mitment

¯ ~e a~ oft~ fish ~ing entwined, ~ iron.nee incre~ing ~th a~. ~tes for various fish s~i~.

¯ ~e ~ci~cy [or ~ecti~ness] off~h se~ration [or sc~nin~, sal~ge a~ re- B2. ~ ex~ ~ ~iat~ ~th hi~r levels of a~sure to the in.riot
int~uction owatio~, with ~nce incr~sing as’e~ci~ d~. and ~s~t~ el~t~ ~li~ and ~e~ hi~r levels ~ve im~t effec~

~pulation of ~veml s~ies of fish.
¯ ~e d~t~tion of~pu~tio~, with i~ance incre~ing with the p~ximi~ of

c~ters ofd~bution to the~s. B3. ~bable ~tu~ ch~ges in co~itiom ~h~i~l habitat feazes, p~afion, f~
supply, etc.) aff~ting interior ~l~ mo~lity rat~ ~ll si~ificanfly diminish t~
im~ce ofex~ on interior ~1~ mo~lity.



C. ABUNDANCE AND OUTFLOW OR WESTERN DELTA SALINITY: D3. Closing the Delta Cross Channel gates whenever significant numbers of young
chinook salmon are migrating past the Cross Channel will have important positive effects

Relationships have been found between annual abundance of selected estuadne species and on the population of chinook salmon.
Delta outflow or western Delta salinity.

194. Closing the Delta Cross Channel gates whenever significant numbers of chinook
General Hypothesis: Annual abundance of estuarine species increases with lower levels of salmon are migrating past the Cross Channel will have and impo~ant negative effects on
western Delta salinity in the spring (generally, February through June). the population of delta smelt (by restricting their downstream movement).

Specific Hypotheses []feel very strongly that "D3 ’" needs to be separated into two hypotheses, since it is quite
passible to accept one hypathesis and not the other. In addition, separating these two

C1. There is an inverse relationship between X2 and abundance of several estuarine ideas highlights the tradeoff, which is important to do.]
species; that is, the lower the value of X2, the higher the abundance.

E. OTHER WATER PROJECT-RELATED REQUIREMENTS:
C2. Changes in X2 that can be achieved by managing water project operations cause
changes in populations that are important. [I think it is important to separate "’C1" into Several other prescriptive requirements control water project operations in the Delta.
two hypatheses, since one could accept one idea as true but not the other.]

General Hypothesis: These prescriptive requirements have good cause-effect relationships
~ G2. C3. Lower values of X2 result in delta smelt being farther downstream, which with population level effects, and are sub, crier in this ~,=d t.~ more efficient than flexible,
results in lower exposure to facilities and therefore lower mortality at the export pumps, real time requirements in controlling population-limiting project-induced mortalities for
and this lower mortality has an important positive effect on population, target species and life stages. [l feel strongly that these are very important changes!]

D. BARRIERS: Specific Hypotheses

The Delta Cross channel gates am is one harder. Other barriers have been proposed or built El. The export/inflow ratio has good relationships with abundance or mortality at the
in the southern Delta, including a harder at the bead of Old River and one in Grant Line export pumps and is, therefore, a good way to control exports to reduce population level
Canal. These barders limit the movement of water and fish. effects.

General Hypothesis: Closing or installing barriers has positive effects on population levels E2. Increasing flows in the San Joaquin River during times of outmigration of San Joaquin I
of some fish (primarily salmon) and negative effects on other fish (primarily delta smelt). River salmon smolts results in an increase in survival of smolts, and this increase has an 1

important effect on population.
[1 think a better way of stating this general hypothesis is "’Closing or installing barriers
has papulation-level impacts on fish. with the nature of the effect (positive or negative) E3. Higher levels of flow in the Sacramento River results in higher levels of survival of
varying with the species and life stage. "" Other opinions?] outmigrating salmon and early life stages of striped bass, and these higher levels of

survival have an important effect on population.
Specific Hypotheses

E4. Mortality of resident and migrating fish at the export pumps (direct export mortality)
DI. Closing the barrier at the Head of Old River during times of out-migration of San varies inversely with net calculated flow (QWEST) in the lower San Joaquin River-is
Joaquin River salmon smolts results in an altered distribution and migration route for which governs distributions of fishes, and this variation has important effects on
thesefish and therefore an increase in survivalv.^~’ e"~:--~,,t.~g" .......~--^1,~, and this increase population.
has an important effect on population.

E5. gu-r,dvd Mortality of outmigrating salmon is higher the tfghe¢ lower QWEST is
D2. Barrier operations in the South Delta result in an altered distribution and migration (indirect delta mortality), and this higher sacviv~ mortality has an important effect on
route for delta smelt and therefore an increase in mortality ofdet~a-sme~ this species at the population. [This hypathesis is norwood the way it is, and is probably not testable. It
export pumps (direct mortality) and in the soutbem Delta (indirect mortality), and-these needs a plausible mechanism! This has always been the trouble with Q-West, but there
This increases have has an important effects on the population, should be ~ hypathesis to cover the concept. Perhaps appealing to a "’distribution



effect" somewhere in the hypothesis wouM help. In any event, this hypothesis needs a
change, and I’m not sure l shouM be the one to propose it. Chadwick?] Therefore, the technical teams should provide a quantitative comparison of the effects of

water project-related actions in the Delta to the effects of other actions or factors affecting
E6. Flexible, real time modification of exports is s~ more e~cient than other t~.fish populations. This comparison need not be comprehensive (i.e., covering
requirements (E./I ratio, direct export curtailments, VAMP, X2) ~.n..:~, ÷~’^..~ :,c.,’~,e effect every possible action or factor). It should be sufficient to allow policy makers to answer
intended to have positive influences on fish populations, the following two questions with respoct to water project-related actions in the Delta:

F. OTHER ACTIONS AND FACTORS: In the overall scheme of things, will tbe action have effects that are worth the costs?

Actions other than water project-related actions in the Delta affect population levels of Are there actions other than water project-related actions in the Delta that could be carried
fish. Uncontrollable factors also have important effects, out using Environmental Water Account resources that would provide greater benefit at

less cost?
General Hypothesis: Water project-related actions in the Delta have effects that are
important to population levels of fish and important relative to other actions and factors
affecting population levels. !This General Hypothesis is not very clear, but I don "t have a
very good suggestion on re-stating it. l just think it needs a little work to be more clear..]

Specific Hypotheses

F1. Introduced species have altered the ecological relationships among native species and
lietween these species and their habitats, including those governing
epe~t~er’.z ~’~d survival; and mortality.

F2. Introduced species have also changed the relationships between water project
operations and these parameters, c.r p~pulc.t!c.~, but the relationships are still sound
enough for management of water project operations in ways which will have population-
level benefits for target fish species.

PUTTING WATER PROJECT ACTIONS IN THE DELTA IN PERSPECTIVE

The above hypotheses concern water project actions in the Delta and the effect of these
actions on fish. Other actions can be taken to improve -~,e-fi~fish populations. These
include water project-related actions upstream of the Delta (increasing stream flows,
removing dams, cuntmlling water temperature, etc.) They also include non-water project-
related aetiuns throughout the habitat range of species of interest (e.g., hatchery and
harvest management, habitat improvements, predator con~’ol). In addition, factors not
subject to control (e.g., climate-related changes) have important effects on Bay-Delta fish.

The importance of water project-related actions in the Delta should be compared to the
importance of other actions and factors not subject to control for two reasons:

To determine how important water project-related actions in the Delta are in the larger
context of fishery improvement.

To provide a basis for the Environmental Water Account to spend its resources most
efficiently.


