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Admonition:

Thiy Fish and Wildlife Coordination Act report and associated documents are infended o nysivt
the Burean of Reclamaiion in the preporation af the San Luis Drainage Feature Re-Evaluation,
Enviropmental Ippact Statement and gssociaied Record af Deviston. The risk analysis associated
with the Service s Fivh and Wildiife Coordination Act repore £5 specific 1o the San Luis Drainege
Featpre Re-cvaluaiton and the potertial operation af cvaporation businy constructed to provide
drainage yervice te the San Luis Unit. The infornration cnd anolysis confained hercin i for
rwehoical planning purposes anfly, ond do et consiftute official policy of the LS. Fivk and
Wildiife Service with respect i take ar mitigation for take of migratory birds pratecied under the
Migratory Bird Treaw Act af 1918 (76 UST 703-712; ChoF28; Suly 13, 1918; 40 5t 755). The
Service (v providing thix information purswant anly fe the Fish and Wikflife Coordination Act (16
ESC 681-66Te; the Aot af Mavch 10, 1834; Ch 55; 48 Stue 4611).

The Service remaing cammitted fo the Fivh and Wildlife Service Mitigation Policy which staies
that it iy Service policy fo recommend, in order of preference, avoidance and minimization of
impacts o fIsh and wildlife resowrees, bofore compernsalion for lasses. The prescriptions for
mifpation aercage provided by the report and the models contained herein wonld be applicable
itrtdder this thivd fleast preferabie) ter of campensation. The protocols provided levein are meant
fo b pprceptually aecurate and scientifically defersible, ond are intended o stand fndeperdent ef
155ues pegarding the lepaficy of mitigation for take of migratory birds protecied by the Migratory
Bivd Treaiy Act

The prescripifons within thic model affer cxstimates of mitigation hobitar required o affsil
poprefation losses axsecicted with the ingreducrion and aperation of evaporarion facilities inte the
fandscape mosaic of the Nen Joagquin Vatley. Despite the Intellecrual vigor inherendly tied to sach
ixxwey as meeta-population cocology, epfimel foraping theory, dose-response and ecofoxicedagy; ond
the invelved glpebraic quanititative modeling presenred within this model, these prescriptions
shold net be mistaken as confident predictions. What is reprosented fRerein i o best seleniific
extintate.



Background

Currently, about 4, 7H) acres of craporation ponds arc in privade operation in the Southeen San
Joaquan Valley, During the late 1980°%s, resvarchers confirmel that glevated selenium
comcentrations in these ponds were impacting the repraductive suceess of shorebirds and
waterfowl nesting at these siles, similar o the resolts foued at the closed Kesterson Reservaoir,
By the mid-"90"s, (he Service published mitigation protecols (USFWS, 1905g; 199501 based on
the concept of “landscape assicrulative capacity,” or a dilution cffoct (hat wis postulated [oem the
analbdical results (duck cogs at Kestersen, from a waterbome concenttation gt over 100 ppb Se
had the same Se cesidues as those from a Tulare Basin pond af around B ppb—it was
hypothesized that ducks at Kesterson were diluting 1heir exposure in the adjacent clean refupe
watlands).

The 1955 proqocols ¢saentially loak at the losses in production associated with Se expusurg in Lhe
preslominant group of hivds nesting at the pends {shorebirds), The prctice imvslves the
pruvision aof “alterrative™ habitual in the immediate vivinity of cvaporation basing to draw away
bards firoan the ponds and dilute their diglary caposure {ihecelyy reducing reproductive logaes),
The underlying risk assessment fisding the coment Service protocols 1s obust with respect (o the
dose-response informalion {the curve for these birds contains around L1007 data points apicoe),
bul somewhat week with respect o predicting habitat wse {from (he paremicier K, or habitat
sltractiveness). Additionally, it is based on the black-nccked siilt, a bied about half as Se-telerant
ter epp-borne exposure as the Amencan wvogel, but twice a5 toderane as ducks. This decision was
driven by the predominance of these species among nesting birds on the cvaporation basins
{other spocics would be prodecied by association since the same habilal would have wility fir
more than a simgle species).

Two protocols were developed, an alternative habitat protocol based ea the dilution phenoimeion
noted above, and a compensation protoco], aimed at the direet eplacement of lost production that
remains an unavoidable conscquence of operation (having lactored in dilution to the best
practical exicnt via the provision of alternative habitat). Cuorrantly, cvaporation ponds cach have
a prescribed acreage of mitigation based on the acreage of the basin, and the extent of
contaminalion in the ponds, hWingation acreage prescriplions in the Service Alternative Habitar
protocal (USFWS, 1495k ranee rom zero ouligaiion to slightly sresior 1han a one o one
evaporetion paod to mitigation habmat acreage ratic, Cumenlly, pond opecators are peoviding
Irom 0.1 tw .5 acres of mitigation habitat pur acre of evaporation basin {pers. comme, A, Toto).

‘The nutigation protocols were sutmitied for peer-review in 1993, and adepted as pan o the
WDE's within the Stale pecniteing process. Scveral pond operslors coised vperations as a result,
while others decided o forge ahead with their own miligation, These agremments form the o
Sacte Service policy with respect to the pperation and mitigation for evaporation ponds for
dispesal of subsurface apneulturgl drainwater. Cperators are expected to monitor avian wse of
the ponds (biweckly vensuses), and collect a total of Ave shorebird eggrs o veur o validate
residues (and project effecls}. The prowecols inidially were mueant b be erative, and reviewed on
[1ve-werar



intervals. Mitipation plans bave been submitted on 4 3 vear ioterval o (he Regional Todred,
however no update or review of the protocols has been implemented by the Seevice since thair
development ton wodrs ago.

Limitations of Existing Protucuels

The existing Sarvice miligation protocols focus soluly upon ceproductive losses amonpst Black-
necked stilts and American aveccts. Dunng the inceplion of these peotocals, i was suppested
that maintaining the preseribed acreages of glean alternative and compensation babitat year-round
would previde sufficient mitigation fue ather impacts dus to the operation of the evaperation
ponds. This ducision was probahly more a function of convenience than anything vlse,
considenng how ktile dala exists to quantify non-brecding season mpacts.

The problem with this approsch lics in part with the natuee of mitigation habitat created  in
particnlar, some af the mest numercos species on existing evaporation ponds {namely diving
birds such as ruddy ducks, American coots, and eared grebes) are not well served by the habitar
most suilable for shotebinds, Forthennore, at least two of these speeies are likely more sensilive
te ¢ eaposure, and Iherefore, estimates of required mitipation acreaees based on impacts W
sharchirds may be under-protective. Because of the desiym of the propased San Loiy Drainage
Feature Re-evaluation (SLOFR) evaporation basing, proper mitigation should take into account
pussible effects to spocies thal dive while [ominging.

The sccond limitation ¢ he appenach viilized in the current Service protovals is thal they fecus
upen mitigation based ¢o an anabysis of breeding scason losses (replacing ¢ predoction).
Howover, many spoeies expected o be affected by the proposed evaporatton ponds do not hroed
in the San Joaguin Yalley in appreciabic numbers, and therefore the provision motigation hahitat
te enhance reproduction s an mpraciical stratepy, A large number of bieds potentially exposed
(o the propoesed evaporsion basing are migrants undior winter residents thal will not be cxpected
Lo lirced at evaporation basins proper]y managed to contenl emergent of suspended vegelation
(e.g., caitalls and wigeonurass).

Sinee il is penerally accepted what the rate of depuration of S frorn the body is faiely rapid,
breediog impacts Bom low te moderate Scexposure in these migrants are not thought to be
signiticant. Higher or longer duration exposures, however, rght negatively impact filncss (bodly
eondition  potentially resulling in smaller clotch size and lower hatchling weight and survival)
and adult survival; and harmul residocs in egas could still manilest il adult body burdens ane
initially high from overwinter exposare on the ponds. These cllects are currently not directly
yuantificd or mitigated {although provision of clean habitat in mitigation will again by
avsocialion mevt this and, only to an unknoewn extent).

Anather gignificeot issue is the difference (demographically speaking) betwern tisk assessment
models based v production in terns ol hatched cpes (fecundily) versus the endpoant of adalt
modalily (sarvival), Foo example, using data from the literatoee { Alisauskas ard Amaold, 1994;



Kigl, 1935, Gorenzel et al., [922; Byder, 1963} lor survival prebabilities in the Amcncan Coot
(sec Table 1, following), one van caleulate ethe probatudity of a hatchling surviving up to the
"average” breoding se,

Takle 1; Probabkility of Survival to Respectiva Lifestages in the American

Cunot
Eggs To To Year | Yoar | Yoear | Year | Year
Laid hatch | fledge  Recruifrmant 2 3 4 3 &
_ v BTR2 0564 0.248 0122 |1 0.060 0029 4014 007
Hoair 11 o BZT2 | 5204 a7W 1338 | 0655 | 0.321  DAST  0LO7T

According to this constructed life table, W takes toughly & eges 1o produce one average adult coot
{assunted o be 2 years old based oo median peolability given dwe survival Lifc table below).
Given a hatchabilily rte around 73 percent, this one adull represents toughly & hatchlings, 'T'he
loss ol g two-year old adolt coot thas correspends W a reproduetive loss of ~73 percent of a {ull
Julch of ees  approaching total reproductive failure for that given season. The liss of'a
breeding age mdividual from the population thes excewls significantty the impact of losing a
single egp or even hatchling, Given this demographic reality, propor matigation should, in
addition te minimizing and compensating For reproductive Josscs, factor in adult monaslity and
favor the avoidance andsor minimdzation of exposure. Shont of this, voempensation addressed at
the leved of alalt survival and fitness will provide more praciical henefits From a desnographic
perspective (on a population level).

Bucawse of the limitations of the 1995 protocols, and to linalive the nsk assessment being
canducted within the SLDFR to quantify adualt avian morality, the Service detormuincd that the
Mitigation Working Group and 1his evaluation were the appropriate vehicle to develop additional
protocols to handle mitigation spevitic o nen-kreeding offcets. This process has evolved in
coeperation with the CDFG, Reclamation, and the Hegional Beard. Reclamation provided
additivnal funding o e Service and a scope of work o complete the sk assessmenl and
miligation mudeling represented in this white paper. As of this wtiog, the adult aviean moraly
proago] 15 uodergning pecr review by Dr. Joseph Skoropa of the Service (the primary author of
the 1995 protocols) and O, Harmy Chlendor[ ol CH:M Hill (he research biologist who
conducted the foundational work ducunenting the citects of selenium on aqualic birds
Kesterson Bueservoir).

Protocol Derivation and Preparation—Adult Mortality Endpoint

‘Ihe 1asks associgted with the prepuration of mitigation protocels for adult mortalily reyuire the
follovwing sweps:

1} Iderive a dosc-response curve for S¢ exposure and adult mortality from the established
dalabasc
73 Model habitat selection given the existing and proposed habitat mosaic



1) Estimate losses from the dose-response curve and habital use estimates (exposurc) mven
existing databasc and factonng in time (duration of expasure)
4y Derive compensation to offset projected losses

Conmpensation

How much acreape 15 required o replace losses incurred doe (o operation of the evaperation
basins? A grode estimane ofien suggested involves crvation of ane aere of clean habitat for each
acre of contamimated habitat, The under]ying reasoning s likely that thiz ic a one-to-on
ceplaceinent Lat will sustain an equal number of birds at the one site o those thal are Jost al the
other. Bul this stratepy dous not withstand senatiny once a caredul analysis of the underbvng
dynamics involved in natural systems is undertaken.

This vne-fo-ooe componsation may nol be protective when the degree of comamination and the
relative use Functions for cach habitat are consideced. or example, if a contaminated habitat i
soh-aoutely ioxie, even short lemm cxposure could lead to mortality amoeng cxposed individoals.
Alternatively, the mitigation habital might be so attractive, or the redesigned cvaparadion ponds
50 unattractive, thal avian wse at ihe disposal basing may deeling (e near sern; and exposure 18 no
longer & manter of praclical concern.

In eeality, realized mortality iTom cootaminand cxposare 13 a o llivanaie funelivn resalting from
the intcraction of the following variables:

al Drepree of contapunation of cvaporation pond

by Depeee of cantamination {(or cleanlinessfquality] of alternative habitat cheices

v} Acreage of evaporalion pomils

d) Acresge of alternative hubitat choices

¢} The use palluems dictated by ecolopy of exposed populations (and habitat selection by
individual irds within the popualation)

17 The status of the population (whal is the scverity of underlying stressors?)

a} The sensitivity of cach parlicolar species (may be related w lifestape, sex, leeding
ecologry, etc.)

h} The form or chemical specics of the parlicular contamioant, and the particular sysiem
dynamics that povern movemenl of the comtaminant within various environmental
comparttnents

Seme of these parameters are readily quantified (e.g., the acreage of evaporation Tasing). Somc
may be reasonably modelal (2.2, the degree of contamination at the peoposed ponds). Some
might be estimaled, Tut owr confidence ia the securacy of our estimates is often not kigh

{u.g., paritioniog of cxposed populations 1o the oew halitat niogaic, and the status of the

underlyimg population).

If habitats are at carrying capacity (saturaied), and resource lomitations drive the population, then
denzitv-dupenilences wouald be a predominant factor dictating adult survival, This seenine would
surest that natral systems will suslain a certain number of individuals baswal on the available



Tesearces (e, wetlands), and population numbers will campletely track habitat availability, A
sinple migrprelation would supgesi in this instance thal cvaparation ponds, albeit comaminated,
ure 561l a net demographic benefit sinee al lewst some Thirds are sustained {cven though a large
majority may dic). The undeclying sssuroption herein iz that a bird thay gocs anywhere ¢lse than
the evaporation pead is alrvady condenmed to death (since every other habilad unit 15 aleeady
cxhausicd by the use ol another individual).

13ut this interpretation would nol be cansistent with actual dynamics in natural systems, o
reality, birds make cholees s fo what babitats they will spend time inhabitiog, and these choices
are hased upon the perceplueal filver of cach individual. Habitag grealing is a very important
vanable to consider, and the depree to which wild populations may accurately perecive quality
and seleel from available habitat choices “intelligent]y™ divtates the filness of that population,

iYispersal and habitat selection within 2 metapopolation is subjeet 1o geod options {qualiy
population "seurces™), and poot opiions (ncl population “sinks™). Certain chaces lead to an
aszociated rate oF survival. The reality is that iF 3 given bird is notutilizing an cvaporation basin
to forage, it will sl find other oplions, and bave a probability of survival sssociated with (he
quality of those other choices. Alternaiive habital choiecs are out there, and birds attracted to the
nuisance ol evaporation basins, or 1o 1he benefit of mitipation habitat, do not aviproatically dic if
the ponds don't ustain them,  The individual that moves to another kabitan (off the ponds) will
expericnce ancther area with some associated rate of survival that 13 i part connected to the
availability of food tesoueces for which it may compele. But this individual will not compene
altogether unsuccesstully {now you just bave one more taeuth o feed in the new halridat). That
parlicular habitat is sclocted among {he suite of available cholees, and 11y ¢vepiual use 15 dictated
by the sum of individual choices made by members of the pepulation rying o optinuze their
hohitat selection while minbwizing cnerey expenditure to Hinf sustenance, and thereby maximize
survival.

Therefory, the availability of quality habitat, and the aceuracy with which individeals within the
papulation idotify and use such habilat, 15 what distinguishes a vibrant and sustainable
population. Fiowever, while individual fiiness and survival (in pact) fiollows the optimization
function of successlul habitat selaction, the nefarous character of envirenmentat contaminstivn
15 that it is often a hidden paramcter that kills silemtly, Tedividoals within the populalion alten
cannol wll, frem any percepuslly-relevant evological signal, that a contaminated habitat is a bad
place to inhabil. As is the case histonivally with evaporation basins, when the habitat is ootoicnt.
¢orichud and a prolific oot producer of available prey, the very signal thal attracts them (high prey
dlemsily) is the same perceplual cue that draws birds 1o the cxposore that can lead to their demise,

What the SLDFR projuat is doing is altening the landscape, and avian use finctiens and survival
will be altered accardingly. This shift is what most be equilibrated. TTabital Evaluation
FFrocedure-based approaches operate upon underlving assumptions shout equivalency of habitat
wiility, but in this instance we aren’t destroving native habitae and replacing with other wellands.
The difference with conlamination cffects iz that we are degrading an overall habitat masaic by
presenting poetential population sinks into the range of available eplions.



Moreover, there wre patential emergent properlies associated with the large-seale ransformation
of the Pacilic Flvway that larpe cvaporation peod/mitigation complexcs may manilcst,
Spucifically, it 15 possible that the coeartion ol significam acreage of cvaporation ponds and
miligatiun wetlands may aler replonal migratury patierns as the San Joaguan Valley énds up
“hulding” individual birds that may have otherwise llown onwards o the o, wintared an the
Ralton Sea, or even cortinued on to Mexico (ameng ather oplions), It is impossible 1o predict
with aecuracy or precivion e what extent these will be u consequence of the projeet.

The ool influence of the addition of cvaporation basing to a landscape is that mere birds will be
choosing lesser quality habitat, possibly lewhing W population deelines. Given this fa, a
miligation scenario that 15 not dependent an the underlying knowledge of populution slatus, oo
predictions about consequences of regional landscape changes (and indeed, gquestions about
density-dependence and the degrec of saturation of existing habitat] s preferable to ooe tha muost
quantify or cslimate these parameaters.

This s why we must model risk based on habitat selection, overlain with the coroponent of adult
sucvival, Mitipation to equilibrate popolation Josses and gains would include factors that
deerease use of cvapuration peods, strategies o decrease the acreage of cvaporation ponds,
inereasing the acreage of mitipation (clean) wetlands, and ingreasing the sitractivencss {and
therefore use) of clean mitigation kabital. In three of the Bowe above elements, Reclamalion has
indicated these will alecady be implemented to the maximum practical extent Juring prajec
planning- The task of the risk assessment and the models defined herein s to answer that fourth
vlement--- 1o quantify, 1o our best availahle scieatific abilidy, the mitigation acteage necessary to
ponpensate for projecied bird Wsses at (he cvaporation punds,

The central guestion beecmes how e model the increesed survival of those other binds tha shali
replace the individuals lost to monality associated with the SLOFR evaporation busing. It has
been mentioned alveady how cgg production is an impractical compensatory strategy for adualt
mortality, siner it takes & large number of eges to functivnally teplace a breeding age adult,
Aulditionally, it has been mentioned that many of the winlering species in the San Jeaguin Valley
are not prolific breeders imothe eegion (they wend (o nest furtber north),. We therefore need 1o
ernhance survival of adolts {population-wide) as matipation for adalt mortality on the ponds. For
cich bird Just, we muost create and/or ephance mitigation babitat such that another suevives rhat
offerwive wotdad not have 11 the pooject wete not io place, What this means in practice is that the
regiconal landscape must be improved in cqual measure (o 1he depradation constraction and
operation of the ponds reilects.

The revised protocols herein involve the decivation of a guantitative model o equilibrate the
meta-papulatean level losses with gains throagh the provision of clean habitat. This will bu of
sufficient quality w cobanee survival io equal measare (W our Best seicntific estimate) 1w the
peojected losscs as & consequence of pond constructivn and eperation. These acreages should he
soen s compensalery mitigation speeific w adelt mortality. Breeding season effeets, should any
be expucted, are st compensated (or mimmized) using the eitablished protecals (TSFWS
1993, 19%3h) wntil coopideal data ar sufficicnt analvses ute avalable to suggest otherwise,



¥{HDEL A: Density-Independeat Population Partitivning Modei

Dernvauon and Taleulalions

A discussed abave, habilat selection s 2 multiivanae funclion that invis)ves site scleation firom
the perspeclive of the unit of cach individual bicd, The filer each individual may utilize, ot
indeed, the behavior of any given population of @ particalar species, 15 a matter of much
ammjecture and theoretica] speculation (see, umang athers: MacArthur and Manka, 1964, Emlen,
19606; MeNamara, 1982; MeNair, 1983, Pyke, 1984, Clark and Mangel, 1984; Schocner, 1987

While understanding such relationships ideally moniters the behavior of euch individual and the
parameters driving its habitat selection, biologists can alse crudely estiroate the end resulis of
pupulation-level selection by doing censuses, This measuee, it done accurately, would represent
the population-level partnioning (e summation of all individoal habitat selections a1 that
moeoient in timeh. The ratio of preference Goe each particular babitat choice rellects the telalive
affiniey an individual will exbibit to each habitat cheiee {ie., jusi how atraclive is X unil af
hahitat type A) In this fashion, the distribution of a given population of hirds ceflects a
partilioning function similar to the behvior of chemicals based ea their particular physical and
clectromagnetic propertics. This partifion eoclficient has been expressed as K in the cerent
Service mitigation prtocols (USEWS 1995a; 1993 for ihe case of alfinily Jor mitipulion
habitat relative (o evaporation basins.

II' K was cqual for all habitt types {or, mathematically £ 13, then density would be completely
explained by acrcage of habital. Whetber or not this 15 the case may well be a function of how
carefully we define habitar, For example, it may be truc that avocets ace disidbuled in ¢ven
proparion 1 the availabiliy of sahine wellands with o depth of 2-10 cm water, a soft substrate,
and imverichrate density cocecding X grames per square meier. But we shall never be able w
quantify or validate this hvpothetical sitwation without eonpirical data from a research cflod of
complctely impractical mugnitode.

Muoroover, 1 is reasanable w presame that vther Gactors besides simple physical properics of &
particular site determine actual use, Thesy would include: density of available prey ilems,
proximdty o other artractive habitat, the degree of predation pressure or olher disturbanee Tactors,
among others, 5o it s sale to say that this relationship s complex and multivaciate, and we can
confidently postulate that K s not a random variable. in other waeds, binds de exhibit babitat
selection that is not simply a function of the propoctionate availabilicy of each broad habitat
calepory,

S0 what iz exhibited in natore 15 reliected by a partitioning function of individeals wittnn a
population based on a ten-fold relationship. The first is simply & fonciion of avedfade Babitar
Overlain upon 1his is selection, which manifes1s as 4 cealized distribotion pattern according to the
allmily i the eespective specics for the available habatat. “Uhese two variables can be expresacd
i unis of acreage (Ac,) for each respective habitad type, and as the alfiniyy or purliticoing
coefficient (K,) for each habitat typre.



Thus w define the {ollowing variables:
N The nwmber of birds extant in that population {or guild, etc.)

Aoy The acreape of available habitil 1o existence hefore a project (baveling)
At The acresye of evaporation basins proposcd us part of (he project
Acyn The acreage of mitigation habitat to b construeted a8 parl of the project

in the simplest sense mentioned above [where population dispersion is randum), the population
will ber distributed in equal proponion to any defined hahital type, so that the proportion of the
populalion 1o a given habitat type (x) would be represented by:

Arc,

Arr

Proportional values are derived io the context of the whole, in other words, relative te the lotal
extent uf habitat, These proportional use values can be calculated for any partivular habilat typc,
therugh for purposes of expedience and ease of caleulation it is sufficient hurein to consider anly
the three above {ile, evaporation ponds, mitigation habital, and the status qua conditions
[baseling]). I this case, then, Ac: would be the sumn acreage for all habitat tvpes:

A'EL = Ao, + AEW + Afny

What we are interested i estimating 15 the total number of birds osing cach hahitat type, for it is
from this value that we detcrmine eventual population-level impacts. This value can be
caleultedd by mulliplyving the population size (), by the proporion in cach hahitat
“compartment.”

N.'*LE!
Ac.

S0 10 this mos-selective random dispersion scenanio, the population will be distbuted hetween
respeclive habitat (ypes aceording to this function:

N= N*Aﬂb*.eil:w_'l + xtaiftp*"*‘ﬂ]:.l + N*Acmh*ﬂ-“ﬁl

In plain language, this says that the dolal number of birds in the population () will e the sum of
all birds panitioned into cach respeclive habitat type based selcly on the acreawe of habita
available.

But fuew would arguc thel avian disinbution is randoo, und 1t is generally scoepled that binds
paniifion within the cnvircament based on altinities for specific habitat condilions. Forunately,
all anmpeting conditions and decisicens are exproszed by the realizesd population distmbtion o
the available hahital, T other words, to the extent that we can meassure thy non-randomoess in
distribution of birds within a given environment, we have caplured the relative valee uf the
habitat sclection function.
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[n the hrecding bird protocols, this value was denoted as K, and so herein they shall be defined
as:

Ky The atfinity of individuals within the population {or habilet othet than the cvaporation
basins and mitigaicm hahital (Mother available habitat')

K. The affinity of individuals within the population for evaporion basins relative to other
available babitat

Koy The affinity of individuals within the pepulation for mitigation habital relative wo otber
available habitat

Noe here that there i o slight modification in teres, ax we are now comparing hafitar afftafty
Fefative po haseline, VU wiich iy pre-progect conditions. This valee can be set ac (K, - 1), bt
now K values for evaporation basing wre scaled relative to s bemchmark. Thus, Ka will be a
different numerical value than K ir the breeding bird protecnls fvince midgation habitat K has
previocly been soaled refarive fo cvaporation basins). Ax will hecome evidenr ar the end of thes
disruszion, thiy distiaction is not 8o critical by the final devivation since the ratic of K o Koy
stll drives the final yuanrification of mitigatinn cercage.

The partitioning function abowve s now weiphted by the inceeased affinity cach populalion
eahibitz towards a particolae habitay, or;

I{!Ae!
ﬁ-ﬂg

This vadue is now @ bivariate fonciion dependent upon tolal acecags overlain by habitat seleciion,
For ease of explanation, let us consider this valuc U, or the atiraction (realized use) function for
birils fwards habitat type X, This value can be coneeptualized as the funciional foetpont of the
resprective habitat 1ype (1., the weighted acreage of that given habitat type, based on s
tractivencss to individual hirds within each population).

Following thy analysis above, while factoring in the varable of habitat selection {preference) to
thi dmetion, the number of birds partitioning to cach respestive babitat 1type is now reflucted by

MR A,
A

O, from the sharthand above, as following
NL;
S0 in the sefective bivariate model, the population will parlitioa by

™= H*Uh +N£Ug‘;+ NAL on

1]



Tiw next iraponiant variable to quaniily and imeoduce wo the madel 15 Swewivald, This pammeier is
the fundamental vansble of imeresl for the derivation of a protocol dealing wilh adull mortality.

Fodlowing the delineations above:
%, Bascline survival rate {conditions reflecting pre-project population stahos)

Sq The survival rate associated with exclusive use of evaporation Basing during the duration ol
exprected exposure for cach respeclive species or puild

Sew  The suevival rate associated wilh exclusive wse of ideal habitat (in which it 15 presamed
mitigalion habitat will be managed opimally). Bois presumed (and imperative) thae this
value exceeds bascling conditions, or else the projoot seli s wnnitigahle.

Tt follows that the nember of bicds (N} surviving {5) that parntion to any given habita (L s
refloeted by

N*S L,
‘The purpose ol compensation is (e cqually effset loases jocurred from building the new
cvaporalion basing. Or, put in mode] terms, (0 balance survival before and after construction of
thu Bacilities. This condition will be schieved when the total number of birds thi seevived

before the peoject was construcied wouald survive within the new landscape prescnted by the
evapoeation basin and mitigation halvitat.

Mathematically, this relationship is achiveed whea:

25y, = N*Su ¥ U+ N¥Smy Uy + $,(N - NUsp - NT s
This relationship expresses the case when the wtal nurber of hirds surviving under pre-project
conditions (MN* 5.3 equals the total number surviving at the evaporation basins (N#3.,*U,) plus
the total number sorviving at the mitigation wetlands (8 %S, %W plus the 1ota] oumnber
surviving in all other habitat, Jess the imlividoals who have now relovated fromm this “othee™
habital b the new habitat ereated by evaparation ponds and mitigation habitats 8y - NUg, -

ML)

Factonng in 3b o the parenthetical fanclion on the right side of the equation above, it follows
that, at egquiliboumn:

E*Sh = N*EEP*UEF + H"SM*UF.,, +NES, — -";*Sh'l-:ep - N*Sbt Emh
And factorng aut ™ from the right hal[of the equation:
N*Sy, = N¥(5:"Lep  Spun*Lvan + S — SpLing — Sp-Liy)
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N iz now canceled out on cach side, vielding;

Bp =S¥ lept S Uan + 56— Bpels — Sp-Uny
Isolating Sy to the lelt hand side of the equation, we degve;

Sn-SpA Sp U + Sl = 8,4+ Son*Un,

Therelere:
Sh"Unl -+ Sh' '.Jmh = S,_-!:.* [-.l-p + S‘rlllh-*l:rnh

Wow jsplatimg and factoring out Uy values to simoplity, we derive:
St U - Soa® Wy = Sep* Lo - Spali
then
Lo {8 = San) = Logp ¥ (8ep = S1)
Expanding U, values now for Anal dedvations of the model:

Recall that Uep = Kephto/Acy; and Ump = KopAeqylAcy, theruivre:

Emhﬁtﬂll'*l Sl'_p_ Hmh! = K"Pﬂ‘:r]liﬁiﬂ = SE!
C.

ft. AEL
A, vancels out on both sides of 1he eyualion, leaving:

K ACmn (50— Sl = Kepheg® (5, — Sa)

The vartable we are intereste] in denving Joring the sk assessment is acreuyee of nutigation
hahitat tecded to achiove this cquilibeium state—in other words, solving alecbraically for Acn.
This final dervition becomes:

Aoy = Ke_g‘a‘ctﬂfsﬂ - Sh}
K‘Jﬁh(Sh_ Sm.h}

To ihe extent that wye can acourately estimate the true values for the above vanables,
compensation will be achicved at the halance point of the cqualion above. At this equilibriom
slate, papulation Tosses will be oftset by the gaing achieved through the provision of optiimal
hahitat with pecformance characteristics as datined above,
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[dentificaiion_and selection of model input values

From the model cquation abowe, it is clear that three main classes of variables must be estimatesd
as inpul parameters (o the model. These include: the projected evaparation pond screage (Acy);
K. valucs for mitigation habitat {K.o); and survival cstimates for basehine (existing} conditions
{Sp}, the evaporation baying (5 5), and mitigation habital (S5} Following the breakduwn already
catahlished lor this current pisk assessment, final muode] utputs shall be genemted loe each
specific avian guild of interest {shotebirds, dabbling ducks, and diving bitds).

For purpases of this white paper, the fignres used will be cither from those presented inthe Dl
FIS, ur as part of materdals presented to the Mitigation Work Group through URS Corporation,
These include, acreage vslimates, K valucs, dictary cxposure estimates from the bioacourmulation
model jointky developed with Service inpul, projected wildlife residence Gimes

(in part} suggested by LIRS, and the influent waterborme [Se] projections peovided by
Reclamation [namely, assuming <10 wekp wial recoverable |Se]). AL other input variables ane
delmed und explained herein,

Running the Model
Caloulation for Divieg Hird Guifd:

K esfimeates

T date, the nsk wssessracnt process for SLDFR has vsed a projected K estimate of 2.0 (e, that
miiligation habital 15 twicc as attraclive us @vaporation basins) for the diving birds guild, This
value was chosen since the cmpiriesl database (from censuses under the scenano where available
mitigalion babitat wasn’t desipned caplicitly for decper water loragers) daoes not capture n
telinble estimate for K in the diviop hirds guild (exdsting values would predict densitios o
wvaporation ponds perhaps ten times that observed al the nmitigation wellands),

While this approach (assuming a K vulve of 2) was used as a defanll starting peint during the
initigl Service protacol derivakion W represent habital selection in shorebicd goilds, it isn”
supparted in the special circomstance of diving ducks, Specificatly, it may be sigmticanly
under-protective if habitul roanagers arc unsweeessfol in replicating bigh quality wintering habitat
te draw away foraging ivers. On the one hand, habitat desigmed speci lically for thesc binds will
presurmably conlain all the elements thit repder such habilat attractive and usctul (g, manzios
with cmetgent vegatation, open water sections, hipgh benthic productivity). Howeser,
cvaporation ponds are alse biphly peoductive ecosysiems, aod histarical cenzus data has proseen
thal 1his hahitat tvpe is exlremely attractive to diving bivds.

Therefore, for purposes of the diving bird calculation, it is assumel herein that K. and K. are
approximute (hoth habitats are of cqual attractivenvssh. We helieve that absent data to sugpest
othurwist, this assumption represents 3 more Jogies] starting point. Mathematically within the
munict, the ratio of cach vadable therchy cancels the other out (K, + Kop = 13, aod their
influcnee can be disregarded for this particular caleodation,
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Survival pstiinates

Beview of the varnous #irds of North Americn spoecies avenumts for diving bitda reveals that no
vmpinical data are available for adult sorvival in the species of interesl most approprate o this
osk model (e, cared grebes or ruddy ducks). Data for other diving binl species known to
frequent the evaparation ponds is alse very limited to oon-existent,. Survival data for American
wocds appcars in the life table analysis aborve, but the figares spoeilic W tbis particular bird are
likely not reflective of ducks (demagraphically speaking, the oot is probably mote an r-selected
bird than reddy ducks- o charactenzed by higher fecundicy and Tower adult survivad and
lifespan).

Hevwever, another vexing data limitation makes 13 particular shorlconing less improniant
specifically, we have oo empirical data from which te project sxpected survival rtes associsted
with mitigation habitatz {optimal conditiony), Far the mitigation be work, this viloe must cxeews]
Baseline survival rates. This value can only be a speculative estimate until moomiwring produces
actual fgures for input to the model.

mevertheless, regardless of the sctoul values selected, the actval difference between optimal and
busehine survival rales (Sy- 5,000, and between survival on evaporstion basing and bascline {pee-
project; S~ 5. vondifions are the [inal determinants within the malhematical caleulation. The
magnitude of the differenee between pre-project survival and baseliog is simply reflected in the
murtality associated specific to selenium exposore [the figure dedved frem the dose responsc
modeling). The magnitude of the diffcrence between bascline survival and that ohserved at the
aptimally-managed mitigation hahitats is a function of the specilic enhancement expected in
ideal habilal versus available (mare manginal) cheices. Therefore, the accuracy of the specific
underlying basebine survival value beoomes less critical in an absolute mathomatical seose, One
meinc is mudeled from the risk asscssment, while the uther is simply a projeclion using a most
reasonable puess.

Despite data limitations, at least for dabbling duck spevics, some infommation is available in the
poer-reviewed herature. Owverwinter survival rates summarized by URS included figures for
dabbling ducks approxmating 0.7 {70t percent) {see Hustbeck, 1993, Fleskes et al., 2002},
Fleskes et al {2002) observed a mean over-winker survival raw in )V northern pintails of 70.8
percent. Millor o gl (19935) observed a survival rte of §7.9 percent in the Sae Valley and
Bay/Della for this same species, One pozzible approach is to use the Sacramenta Valley survival
ratey ohserved as ceflective of “optimal™ conditions expocted by imbabiting mitigation wellands
specifically designed for diviog hirds within the San Joaguin Valley, Using these figures,
inhabiting mitigation habitat continually over winter would predicl an improvemant in survival
vates by 17,1 percontagye points over baseline {pre-project) conditions,

Anotber passible strategy would be to ron the medel af two plausible extremes —5 poroent
imprevement reflecting modest gains, and -25 percent Improverment, representing moee of Joss
compleds over-winter survival (within a realistic vange of survivorship values that allows for
soime density-independent morialily factorst, The outer bounds of these two Ligores would
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thaaretically reflect a plavsible range of expected miligation obligations {other things, such as K
valucs, and dose-response proedictions being egual).

For purposes of providing a precise catimate of nutigation ceqoired to compunsate for adull
mortality associated with the SLOER project, the cnhancemient in survival vates azsociated with
oplimally-managed mitigation habitat will he assume] W excoed bascline {pre-projeet) survival
by 190 percent, The reasoning behind this figure is Lhar the difforence bebween Miller's Sac
Vaulley/Drelta pinlails and those trom the San Jeaguin Vallcy may be ovorly pencrous given that
the estimate is based on g dabloling dock spocies, and the Sacrumente Valley's habitat mosaic
(eonsisting of theusands of seres of Statc and Federal refuges amidst a mosaie of agrcuitoral
habitat idcally suied to this padicular guild), There i3 alse dghtful concem about placing oo
much faith in two stodies for anly onc specics acrass such g broad risk assessmenl as that
invelved i the current SLDIPR planning prosess. This benchmark vatue will be avsemed 1o
approximate ten percent {and applicd o all guilds withio the current analyyis).

Dose-Responsg

The Draft EIS incorporated a morkality sssumption for birds using the cvaperation basins bascd
an a No-Observed Adverse Eitects Leve] (NCAEL) of 10 ppm dietlary cxposure in mallards
derived by [Teine and Fitegerald (1993). | 15 predicled tha exposure to dieks betwecn 10-15 ppm
cxcecding sixteen wecks would lead o adult monality, Herw, as with all areas associated with
the risk assessment for the endpoint ol adult reottality, 1be selection of a dilueion standand set at
10 ppry dietary S should be [urther considered.

The first issue to address iy the extrapolation of dose-response from one 3pecics 10 anolher.
Standard EPA methodlology for converting toxicity thresholds bolween different spuecies sugposts
the vse of uncenainly factors to account for differences in sensitivity. Typically, the Tactor nsed
1% o ten-fold margin of safety (howsever, these are wsnally associatedld with more siongent public
health related issues).

Within a knoown taxa —shuorebivds—there 15 al least a two-Juld difference m embcyonic relerance
{Skorups, 1998). The bluck-necked sl is roughiy twice a5 sensilive Lo vmbryvonic Se exposuee
as its close sister specics, the American avocet. Ducks themsclves are again about hall'as
tolerant as stilts (based on eropirical data). Chickens and quail appear to he sboul hylt as tolerant
as mallards. The mechanizms {or (hese diffcrences ace not known 10 date, a3 the specific
muechanism for Sc's toxicodvname behavior has yet to be verifiel. But it 15 clear that cven
within and between orders of avian taxa, g wide range of wlerances arc possible. This rcaliey
argues for the utilization of uncertainty Tactors when comparing botween avian genery,

Considering cstablished FPA methodolopy and the empicically observed variability in specics-
speeific Se wloraners, and allowing foe the fact that mallards are on the more sensitive end of the
spreteum, it 2eoms reasanable o mootporate a sefety factor of 2 1o cxtrapolate berween Heing
and Fitzgerald's mallards 10 other duck spevics. In the case of the more tolerant shorchieds, an
arpument for a relaxed uncertainty factor of (.3 Chalving the mallard cere) could be made,
Flowewer, given the atiendant uncerlainly in a0 many parts of the Nk assessment, and Lhe

16



erypirical datubase that segeests very bigh atlinily within these puilds to mitigation habitats
{meaming mitigatinon presenptions for adult modality in these specics are likely 1o be modest),
foregoing a relaxed uncertainty factor seems (he morc respoosible decision.

An argument for some lower effacts standard than the one estimated in Heing and Fitzeeratd
(1993} is alceady supeested within the literature. Fairbrother and Fowles (19900 ohscrved
increased alanive amimatransterase (ALT) activity and suppression of delayel-1ype
hypersensitivity {OTH) o tuherculin in mallards dosed with 2.2 mp/L selenomethionine throogh
drinding water. ALT is released into bloud as an indicalor of liver ot heant damape. DT isa
st of imtnune response wo previously sensitized individoals (in ¢his case, W wberculing.
Skorupa et al. {1996) cites the above stedy to support 2 3.5 ppo dry weetght diefary vxpasure
threshold for immunotexie effects in mallards (whergin the awthors conventcd from o waterbome
route of administration o a food basis using hgures provided by Gary Heine) 1 this valoc
refleels a real wilect from Se exposure, and one of biological significance, it would represont a
Lowest Observed Efferis Level (LOEL)Y and the NOAEL would be cven lower (though only one
dose of selenomethionine was administened).

In addition to wncertainey factors for inter-specific extrapolations, such variables as inter-
individual differense, inter-sex correetions (whers males or femalus may be more semsitive),
seasonal correetions, and uncertainty factors for immunotoxic cormpounds have bee wsed
routinely in many risk asscsyments. Similarly, it can be reasonably argued that birds under lab
eomditions may oot bo subject 10 the samue steessors associaied with free-living animals (c.e.,
disease challenge, resource Hmitalion, predation pressure, other chemical sleessors, cte. ). So thng
tuctor would also argoe for a lewer threshold in order to be substastially prolective of wild birds,

While there is support in the literature for the eontention that malc duck survival is higher than
that obscrved in fomales for both Nonhern pintall and Canvashacks (Reinecker, 1985; Ruinecker,
1987, it has not been shown to be the case for Sc(as no stodies have een conducted to
determing differences in sensitivity by sex). Furhermore, i isn't clear whether this ditfereotial
rate of survival (if extane) hiaz any relationship W comaminant-induced moenalitics, Thorefore,
during this current risk assessmeni, ne uncerainly factor is used o extrapolale ftom Feinz and
Fireperald’s male mallards to protect wild female avifsuna,

The remaininp 5508 o consider for meorporation inchudes the sforementioned uneertainty factor
to translate from lab w field conditions, Considening that the observed TOEL i the

Heina Fiigperald studivs was catimated ut 15 ppm, and Skomepa’s estimate from the
Fairbrother/Fowles study of an LOCL. of 5.5 ppm, an uncertainty fuwetor of 3 for the endpoiot of
immunatoxicity 1s suggested. Since a Jarpe part of the uncertainty involving extrapolation from
bab to Tield conditions involves (he endpoint o immunscompetence {and the stressor of disease
challenge that oan be a proximate cause of mortality), this uneertainty Bactor off 3 secms
reasonable to scale from the 1D values derived by Heior fromn sub-acutle £xposures.

Under tracditional approaches, these values topether (2 UF of 2 for inter-spocific protection and 2
LUF of 3 for Se as an immunotoxicant) actually argue for o dilulion standard for wlalt survival
more aleng the lines of 2 ppm, dowe. in the diel (iechmcally, 100 6, or perhaps 15 © 6} I0egukl



be argued that the steep curve foe Se a5 a substancs with a very namrow margin of safcly would
requite Less stringent for al lgast aon-muoliiplicative) ancertainly faciors, Yet the narmowness of
this same curve could conversely be used to argue for conservatism in cstalflishing nsk
thresholds, so 11 becomes a matter of jJudgment on the pan ol the risk assessor. Suffice o o say
{ur putposcs of this discussion that sub-acute adult male kethality derived from lab studhes iz a
crude and exireme benchimark upon which o base a risk sssessment, and some vomection in the
e of uncedamiy factors is stronply suggested. An LT of at loast 2 scems warranted, and for
concordiner with State action levels for monitoring, a dilution standard ol 4 for aloljuvenile
protection sevros like o more realistic standard than 10 opka

Within this current analwsis huwever, the dedvativa of an approprisee dilution standard js
actually less imporant, cunsidering the relative uncertainty invelval im defining sctual eeposare
(ool dose and duration) associated with ibe projected SLDFR ¢vaporation basins, The
impodant vanable of interest for caloulalivn of mitigation acreaygess theough this mode] is realized
survival, and this vstimale is bascd on the accurate definition of dietary dose, duration of
expasure, and finally the dose-response curve (for that final endpednt of adult mortality) that will
he realized in & witd population for cach specics wtilizing the SLOFR evaparadion ponds.

Exposure Analysis

Thu current risk assessment process has provided a2 best-availablg-scientific cslimale [or the
variables of dictary dose {copiured through Service weehnical comments and incorporated into the
cuerent Drafl FIS), and herein pertaining (o dosc-response. Duralicn of capasurs is a significant
arca with litle available data, and for this vadable we are unfortunately Jeft with nothing shott of
rouph speculation, These lmitations shoold be kept in mind by planoers when apphdng the
aulputs frem this particular model 10 actoal implementation of praject mitigation. Thorough
meailenng, and flexible adaplive manapement plans (with contingencices) are strongly
encouraged as associated prudent mesasares.

1t the current Hsk analvsis, LIRS projecied that 23 pereent of bicds would forage cxelusively ot
evapordlion hasing for =16 weeks. While thery are basically nu emnpitical data lo support this
assurmnption, thare is alse nooe to refute 1, For purposes of ihis analysis, this Agure therefore
scems w be as reasonable as another—with the provided caveat that (as witlh some of the sunvineal
figures abowe), the number is simoply an assumption.  For purposes of the initis] mitigation
aereape caleulation, this cxposure prodile will be maintained.

The exposure prediction presented in the Diraft £TS assumed as much as 10 percent increased
monalily sssociated with longer-tenn cxposure at the cvaporation hasing [techodcally, based an
the LOAEL of 15 ppm in Heinz and Fitzperald {1993), an LDy was derived for what could be
considered continual pver-winter exposure|. Figure 1 presents the dosc-response aboive (o
Heing and Fitzgerald with the values corrected from a fresh weight to drv wedghit basis to be
congisient with the hisaccumulation model previowsiv derived.
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Figure 1. 16 week exposure starting in Sovember. Adult male mallards. Dashed lines indicate $5%%
Leniileoce interval.

Using an TF of 2 for the above curve yiclds the same slope, only dhe 1Dy 15 pow half' that of the
priginal curve {LDy, = 14.0), This relationship is presented a5 Figure 2,
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Flgoure 2. 16 weck exposure wiih 2X margin of salety.

URS has predicted thal diving birds will be expased to dictacy [S¢] o1 137 mp'ke dow, given an
influent waterbome [Se] of 10 ug/L during the beeeding scason, Using this dictary exposure and
the equation for the Hemz/Fitzgerald dose-responsc cuns approximates an LT; withouot an
uncertaioly factor, or an LD4s at an UF of 2. So at the concantrations predicted in the |ast
steration of the nsk asscssment 47 percent of 25 pervent yields 11,75 pereent martality associated
with this expasure scenario, Hewever, there is 4 logical extension from the alwove considerations
that has yel 1o be considersd,

Clioser analyzis of the Heine and Fitzgerald (1993) study roveals that much of the mortality
grscciated with Se expasuee manifested by week B In the high dose group, all birds had already
Wlizd by this peint. 1o the lowest observed effect weatment peoup (20 mefg), one bied dicd carly
[week &), and anuther by week 13 (two hirds dicd after 14 weeks, and anotber by the end of the
exporiment). [t 3y evident that some mortality may result trem shorler duration exposure (than
simply that conneated to full over-winter sile fidelity, and this element is not yet captured in the
risk analysis.

I we assume thal anwther 25 pereend of the individuals withan the population stayed hetween 4-

16 wecks, there 15 #6)l snortality associaled with that companent of the popolation. Since the
designation of duration exposure is already raughl with significant uncertainty, 2 rough
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approximation of the numbers of lost individueals from that inermediale-term exposre micht be
esticated by applying the cipht woeek cxposure data to that olher 23 percent of the population.
For purpases of this admitted]y crude analysis, mortality estimates {(if any) from exposure
durarions less than four weeks are ignored,  The dose-response corve for an cight-week duration
of cxposurc is presented in (gure 3.

1
Regression.
y=1/{1+{LCEOxP)
0.8 LCS0 = 35.7
Slope =675
0.6
Fn
w
+—
S 041
0.2
D" . —Ap
z A 4 BETE D 20 30 an snanm 1{].[]

Selenmmethmnme concentration in digt {ug/g dry wi)
Figure 3, £ week esposure.

Using the same 137 mg'kg d.w. dietary cxposure and the equation far the HeineFitzgerald 8-
wick dlose-response curve approximates an LDy » withowut an uncertainty factor, and an 1D, atan
UT ai 2. Spal the conoontrations predicred in the last jteration of the sk assessment |4 perpent
uf 25 percent yields an addiionad 3.6 percent monality associaled with this expusure scataric.,

LUsing this jusiification, let us finally presume (ha! modality al the evaporation basin will yicld a
mortality rate ¢f 15.35 percent due (0 3¢ exposore. Subtracting that additicnal moctality rate
frm the above catmiate of & bascline survival (rate  0.708) yiclds & S, valwe of 0,55 that shall
he applicd 1o both the diving ind and dabblers guild 10 account ler componest duck sprecics.
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Under this cireumstance, the final midigation acreage necded for the in-Valley Altemative lo
couilibrate breeding season popalation losses in the diving bicds guild would be;

A= KepAredSip - o)
K-rn'hl:E‘b' Sira)

Acm,  THI2WNU.555Y - O.T08)
14{0.T02- (808}

Cr,
Avmy - 5030 acres (rmounded to nearcst 10 ac)

The prediclion listed in Tahle G-7 {Appendix G of Drafi C[S) 1515 a peojected winter dictary
concenteation of 118 mgkg Se. Using the same methods above, and an uncertainty factor of 2,
we pet an 1035 and LDy, for sixteen woeek, and cight-week exposure groups, respectively. This
calenlates to an additional mortalily uf 8,25 percent. Subtracting from 70.8 pereent, this yiclis
an catimate of 62,55 percent. Factoring these estimates into the equation yiclds,

Ac,un= 1*3200M0.6253 - 0.70R)
1 £{0.708- 0.808}

Or,
Acg, 2720 acres (rounded to nearest 10 ac)

Using these same figures shove fur survival, and the dietary exposure predictions from the Draft
ETS {Table G-7, Appendix G), dedvatians for the other bird siids are presenled in Table 2 for
the: full trestment Tn-Valley scenario, and the Water Needs Altemnative Scenanio.
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Tahkls 2: Mitigatlon Acreage estimatiens using the Compensation Habitat Mortality Protocol *

IN-VALLEY
_DivingBirde (UF =2) _  _Au, Ko Ky 5 Dose LO3weak LD16wk Sy _ Sp _ Al
_ Spring Migration_ 3@m0_v _1_| G708 137 O 1y __07pe ogom O
_Brueding Sezsen _|328¢ 1 1 0708137 D.1435513 Q4735772 _0.5537 .808 5,076
_ Fall Migration 3260 1t G708 116 00576573 0 _ 06935 _DEDB | 474
_ Wintering 3280 1 |1 DYOB _11E O0STESTR D2THMIS58  0.6253 nE08 | 2,720
_Dabbling Ducks (UF =21  Acy K HH‘I_I S ,L“"E-. LD B wenk LU G wh S B A _
Spring Migration 3290 1 37 0765 131 @ 0 o708 0ege) D
_Breeding Season 3280 1 87 0FO0R 134 0102303 04000791 _0.57B2 0803 491
_ Esll Migration Moo 1 25 D708 87 00077591 _|:| _ _ovost 0808 26
. Wintering 3290 1 3 _a708| BT 00DFTEO Q0504081 06912 | D.BOR 64
 Sharetirds (UF =1)  __ Aty Ky Ko 5, CQose LD 8week LD MWwk Sy Su Al
_Spring Migeation _ 3280 1 & 0.70B 153 O 0 o.F0e 0&ng 0
| Brewding Season 3200 _1 46 4. TOE 153 00032714 00288017 Q7 0408 58
_Fall Migeatiar _3zE0 1 Lag | 738 153 40032714 O 0772 _0.208 45
Wintaring (3290 1 1.2 0708 _15.3 DOGIZTI4 0028S0MF 07 080 221
WATER NEEDS
Diving Birds [UF =2] _ Ay Ky Ke S  DOose LD8week LDMwk_ Sy S Atan
_Spsing Migration S5 v 1 D08 137 0 _ 40 o708 osoe D |
Breeding Season ___ | 2180 1 1 |0708 137 01435513 04TISTTI 05557 0oz 337 |
Fall Migration _| @80 1 1 G708 143 ’_ﬂ_UE?EETE ; "o 40936 0504 310
_ Winlaring 2150 1 1 0F0B 118 00576573 02730869 06253 04308 1,778
Dabbling Ducks (UF =2) _ An, Ko Ky S _ Dose LOBweek LO16wk_ S, _ 8, _ACon
| Spring Migraton | 2150 1 37 J oI0E 1531 |0 2 0708 | D808 0
_Breeding Season __ @350 1 87 |R706 134 01102303 DA0OOTSY | D.5782 0808 321
_Fall Migratiun 2180 1 25 07DB BT ODOFTEM 0 07Foel g@oe A7
CWintering 218D 1 & 0708 _ 87 _00077591 _00504081  g6912 | DAgs 45
_Showbirds (UF =1} _ Adu_ Kup Ke Sy Oose LOSweek LD 16wk 5., Sy  ACa
_Spring Migration __ _2150 1 Fs 0708 153 D a _0708 0808 O
Breeding Season 2150 1 _46 0.708 153 |u0032?14 k0289017 |ﬂ? osog 38
_Falk Migratlon 12150 1 06 D.7GB 153 0QQ¥T4 D 07072 Daos 29
| Wintering 2150 1 1.2 0708 153 IIJDEI'E-??M _0028001T n? QEDE 44

* Exposure aisumpﬁlmu arc taleulated a1 ahove For- w]:ntr:rmg hirds, bul msurmng only # wecks for fall
migration, aml d weeks for spring tigratien (vielding ao mortality estima, hi reproductive impairment
Irvm Se bicconcentration [n body Wssues sn't procluded ).
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L neertainty and Sensitivicy Analysis

Given the vonsiderable Juta Yimitations with respect o bioaceumulation., and remanant
uncertaintics related to the efficacy and influenee of Sv pre-treatment, we cannot with reasonahle
scienlific confidenee say what wildlife mortality will be assoeisted with the proposel S1LOFR
evaporation ponds. Given that sigmilicant engineenng innovations (¢.g., vertical sheet pile) arc
heing discussed as potegtial pond design elements, we can't say tor guitds such as shorebirds,
and perhups dabbling ducks, that K values won't differ significantly from projections based on
the census daty available to date. Despade the considerable invesiment over (he past decades in
research into the ceutexicology of Se, 2o much is s1il unknown or poorly undensiond.

These limitstions ves the process af risk assessmemt, and although scieotists may prepare and
ofTer our best available csumaty, we still bave o acknowledge this uncerainty. By the time we
have come to a precise preseoption of mitigalion acreage, we i pat responsibly infer from soch
precision or the niger of inkcllecluallv-complex conceptual osk modeling that our cstimate is
anyihing more thum o best paess, In e face of scientific uncertainty, the appropriate
mmlurpretation is not that dsk deesn't exist, bul moere that the degree ol scoeplable risk is policy
decision, the prodence of which will only be knewn in hindwight.

While the concepiual model herein predicis a compensalory oitigation equilibnum within the
confines of the underhing assumplions, we still do not definitively know whether realized
mortalily i the pends might be as high as, for example, $0 pereent (24) poreent suevivall, or even
as low ax 35 peroent (85 percent survival —neanng our cstimated hascline), As mentioncd
above, we can'{ say tor sure whether K values will e much difterent than predicted —cither
becanse additional Juta using inercased sampling Meequency will reveal our crrent estimules arc
inaccurate, or simply because design and magagement at the SLOFR ponds will render
conlitions there different than 1hase at cemmen? privately-owned evaporation facilities.

For purposes of this particular sensitivity analysis, uncertainty associated with our projections foc
dietary exposore 2re not ingluded {these, however, are also not insignificant). A discossion abowt
uncertainty faclors and the attendant vapabality with respect W dose-response has aiready been
presented above. Hercin, the focus shall be upon the elements specific to the vanables in the
tinal mitigalion acreaps equalion.

To exhibi thi influence of each variable en the masde! outpol, several rans of the model can he
conducted, vach vanying one or anather parameler acd observiog the sttendant influcnoce on
preseribed moitigation habiiat acreape. This provess reveals thut hoth survival and K values ara
sensitive parameters withan the model, and can Jead to widely variable mitigation presen ptions
based vn the inpul values chosen. Example calculations {vsing a realistic range of possible input
values} follow,

Almh = K\l Bep - St
K‘-‘.I'J'I{Sh- Sm]l}
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Varyinge Survival at the Evaporstion Basins (oo moralitye of 5% o 70%)

Using K values assumed 1:1 and acreage froom the In YValley Altemative:

A Crnh — Er_p-'iﬂmi 0658 — 'E'?DHF _~ 1,645 ac
Kmh{ﬂr?ﬂs- D.Hﬂﬂ}

Acm, Ko AC0.008 - 0.70%) - 23,030 ac
K 0, 708 (1 ROK)

Assoviated Vanabilivy: 14-1old
Associated Uncertainty: Moderate to High (depending on efficacy of tresiment)

Varying Survivirl at Mitieation Habituts (from 5% to 20% cnbancement)

Almh - Ko AC {0658 — A.T0H) = 3,290 ac
Koun{0.708- 0.758)

Acry KpAcod0D.058-0.708) - Bl3ac
Kon(0L 708 - 11.08)

Assuciated Yanability: 4-leld

Aszociated Uncerlainly: 1igh {no cmpinesl data).

Vardne B Values {fram 21 to 1510

Using aereage values ftom the In Valley Altermative and 10 percent mortalily and enhancemcnt:

A€ 2*Ae (L608  0.708) = 6,580 ac
1{0.708. {.808)

Acmy= 12 AG {0608 - 07081 - 329 ac
L6(0). 708~ 0.508)

Associated Vanabilite: 2(0-fold
Assoctated Uneertainty: Moderate (lepending on avcuracy of current consus Jata, and
desigrioperation changes at propesed ponds),

W have empincal data feara which to capture the vanability assogioted with K estimates
fihaugh woe have o vaveat with pond redesipn). The data wsed for the bioaccumulalion mudeling
has an associated comfidence interval (buat thig is guahi [l by the prospeet of treatment, and
projecied lawer watctbome [Se] with possible changes in chemical form), The extant empirical
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datahase that relates embryonie Se sensitividy is available for several avian species, and within
{his is ebserved an -fold (a1 least) range of tolerances. Whether this cun he extrapolated to aduit
martality is a matier of conjecturc, bul this in addidian w the imposition of safety or uncertaimty
factars can provide some sol of bpundaries on mitigation projuctions.

This rough sensitivity analysis suggests that hoth survival valoes and K catimates are impsoctant
parameters within the model {cven al u range of reasonable wopeciations amongst the vared inpuot
valucs), The pivotal issue revolves around the relative investment required e influcnce each
respoclive parwneter. In theory, Se pre-trcatment may reduce maortality assovigled with the ponds
(provided the henefits are nol negated by making the Se mere bioavailable). Ome might presume
that improving survival gt mitGgaiion habitats within the range of realistic projections involves
diminishing returns— in that each incrementy] percentage point enhancement will beeomy
ingreasingly costly, Ay this range spans simply a four-fold vanabilily, it may prova that
significant expenditures tewards optimicing habitat quality W some #ih deprec arc less pradent
investments (unless these measures are inexpeniive relative 1o higher cost (cchnelogies such as
Se pretreatment). Considening that factors that influence B values also diteetly inlloence the
vanable of expusure (that m tum detines mortalily asseciated with Se toxicosis), oeasores that
render evaporation ponds less utiractive to the masximon extent praclical ace probably wise
Invesiments.

Assnmptinns and Limitations
Following are the assoaptions and veoditions of this mode:

1} This iy a denstty-independent mmodel. R s designed te provide s habitat mosaie o
equitibrate losscs, based oo avgmenting adwll swrvival, Tt does oot incorporate actusl
gstimated densities al evaporation or miigation facililies, or pryjections of actuul
{nurneric) losses, This has the benetil of bypassiog converns such as underlying
populstion satas, and the possibility that birdz that otherwise would nol wiilize the San
Joaquin Valley may be atiracied by the addiicnal habitat represented by the new ponds.
This has 1he cost that~ as in the case of breeding prescnptions tor deepwater binds (that
are noed expected to nest at the pands 1n high numbers o long as proper vegetation control
s muindained}  under ¢ettam circumstances toiligation needs may seem high when s
relatively fewer number of hirds arc sctually at tisk. [0 the case of birds with higher
alfimity for altermative: habicats and lower expeeted logses (@ sherebirds), there may be
mitigation habital preseriptions that are s limited in extent that resource depletion may
become a complicating factor.

2) For purpuses of the caleulations presented herein, the projections based on the analysis
prescnted in the Draft EIS for dietary Se bicavcumulation by guild were adopted. While
the Service assisted wilh the derivation of this patticular mode], vertaln assumplions were
later superimpased thet wers notl consistent with the sugpestions of Service technical
slafl. Spccifically. the hicaccumulation mode] was tun wsing input valucs that asstmed Sc
pretreatment wauld produce waterbome [Sc] at 10 ppb ar better. The Service has
commented on the treatment methedology already, and refers readers 1o the planning aid
memoranda [USEWS Jaly 2003; USEFWS, November 2004) for further information.
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3}

4)

)

)

Fur purposes of projecting enhancement sssociated with indtigation habitals, a Agure of
10 percent additional adult survival (above baseline) was attributed to the preserihud
mitigation scteage. There is much uncertainty asseciated with this estimate,

lFor purposcs of the dose-résponse analysis, this mode] aceepts the URS projection of 23
percent of binds staying = 16 weeks at the ponds, and furthers this projection to assaciate
anather 25 percent with 4-16 week residence time at the contaminated sites. This figure
probably vares significantly by spoeies, and is very much a geess. A very high deeree of
uncertainly is associated with this vanable,

An uncortainty factor of 2 ways wsed (o relate the HeineyFitegerald comve 1w realiacsd
ortality on the ponds. Review of the data, and cstablished ERA protacal, justify at least
thus level of protection {pethaps more). This debate aside, there 15 Less (relative)
uncerlamnty associalul with this estimation.

It iz assumesd that the ¥ values provided by URS from biweek|y census data {collected as
purl of WOR's for mitigation monitoring sl carsting Tulare ponds) arc refllective of future
conditioms at the SLOFR ponds, This presumes first that they are accursic theroselves;
and second, that conditions at the pew ponds will be similac w (hose at existing
evaporalion basins, Hewever, Reclanation is discuszing sigmiicantly different pond
design alternalives (eg, sheet piling and vertical walls), unil iolensive water management
to deter wse of the ponds by dabbling and widing species. Tt also remains o be quantificd
what inlluence an aggressive level ol haoing may have on avian usc of evaporation poods
{hawsing conducted by private pond operators tends to be rather spocadic). W thesy ans
nnplementcd and propuery managead, it is possible that bird use will b significantly lower
than cstimated by bisloric census data,
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MODEL B: Ddensity-Dependent Numeric Replacement Model

A thifTerent derivation and compensation mexlel can be based wpon the aliernale exireme—-
L., that population regalation is purely density-dependent, and that available habitals are
saturated. However, this mode] stops short of the unrcalistic conclusion that grp additinnal
habitat {no matter how contaminated, so long 23 some birds survive) is a population benefit.
Instead, it expands [rom g numetic estimate of loss Tellowing the tisk assessinent above.
Then, utiliving the realiced density data represented inthe estimates from the available
censies, we assome this value i3 the functional carmying capacity of the mitipation habilats.
Thu projected mwnber of birds lost af the cvaparation basine (from the risk assessment ahove)
is then equilibrated by the provisien af babitat to suppont the same number af birds i kind.

‘The derivation for this culeulation foellows:

Taking

Nep as the density of birds measured on evaporation basins (based on censuy Jota)
Do as the density of birds on mitipgaion habitats (from historic census Lata)

Ac as acreage of proposed cvaperation pands (using Draft EIS projections)

LD, **** 4y peoportion of birds expected wlie at > 16 weeks exposure on the pends—
reflecting a projected 253 percent of the metapopulation (as derived ybove).

LD, 5% 45 the proportion of birds expected o dic o 8 weeks exposUs (serving as {he
midpeint estimate {or birds inhabiting the pends from 4-16 weeks—
reflecting 25 percent of the metapopulation {as derived above).

Myrein, i3, is taken from the mean phos twe standard deviations value Trom hislocic
wvaporation pond censwes data. This 15 meant e be a conservalive @stioale 1o captare the
upper 95 purcent vonfiduoce Boundary for expecicd number of exposed individuals. Values
used for D, ace meare data at the altormative habitats, since this is 2 theoretical besl estimate
of aciual sustmined carrving capacity of (hese habitots (under the specific mode] sssumpions).
The LI, values are denved as above, and are listed in Table 2, Ac., is upain taken from
projections in the Drafi EIS,

Following the sssumplions wwithin this model, the number of birds expecied 1o die from
cxposire at the ST ponds would be eslimaled by:

“I-'I"‘ £ eic'p * “ali[l,nlu vk + L-“.;“ ﬂ!!kj
This equation reflects the oumther of bicds using the ponds maltiplied by the mortality
estimates (derivedd vsing the same conditions explained in Model A, above}. Table 3 displays

these morlality catimates by paild andd season as projocted for the Tull ir Valley and Bater
Areedy allermatives.
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Talde 3: Number of Birds Expected to Dic rom Se Exposure at the SLDFR
Evaporation Fonds Under Two Example Alicrnatives and Assuming 10 pafL |Se] in

Pond YWater.

in Falley Li:ﬂy
Alseriradive b .
Alterngtive
Aty 3,240 2,150
orialtiy Mortality
Season Bird Calegory Mean Density  Myan 25d Teosity  (# birds) {# hlrds)
_Spriag Migratien _ Dabblers 1474 g4 | 0 0|
' {Feb-Aprh Djvers 1.74% | s2t6 it 0
L Broeding Sharchirds 0499 2312 0 0
monhreedig
_ Shorebicds ]1.234 _ 563§ ( I
Breeling Lakblers __ hasA 1.567 _L0gT N
(diy-Jul) Divers {187 1,147 60T T
Breeding Shorchicds Q.70 1887 G 50
B Mnalreeding B T - T
. _Sihorebirds 0084 5,31 L34 ot
L] Miggatian Dabklers 0.954 411 T 17
_ (A ug-0ct] Ojwers _ 0.697 4,151 197 L2g
Brocding Shorebinds 1.21% 2074 14 1
Nonkreeding
Shorebirds 2.285 BT 24 14
Wimder Dabblers 1355 E 541 472 WGH |
_{ow-Tun) Dhviers 1.972 5510 2,150 1,33
; Breeding Shosebieds f.6135 115 1 T
T © Wonghreeding T -
Shorebind s 2957 35,504 Qa0 &l3
I Tatal fr [H5 4 1,956

The nesl desivation invelves a simple caleulation follewing from the condition that the new
habitut provided as miligation will bave to sestain an equal number of birds to these lost at
the evaporation bastns. This is reflected o solving the equition:

Moriality + 12, = Number of hirds sustained by mitigation hahitai

However, tecall that there is somne baseline level of maortality associated with cyven the
“optitnal' mitigation habitat. While the conditions of thic particular mmadel dictate (hat “new™
habital will generate “'new™ birds, i0will not be i & one-te-une ratice unless sunvival in the
nesw babitat is 100 percent. 3o, in reality, 10 sustain an equal realized number of hirds w the
muhers Lozt al the contaminated silcs, we mast provide babitat to sustain o lavger initial
subsct of individuals —this is funchionally a numens replacement model (oot a population

dispersion model as s Model A). [0 other words, we mast divide by the factor S,
(assumedl berein to be 0,808}, Yo,
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Alnn = Mortality =~ Dipn < S

Tables da-dd displayv the mitigation preseopions from bolh models by gaild and scason for
all four fa Falfey disposal alternatives, To addition, they contaip an estimale of the number of
hirds thal would be sustained by this mitigation habtal under (he assumed relationships
above,

The Merged (Carrying-Capacity Adjusted Population Partdticning) Model

The Service tecommends an approach o compensatory mitigation that utilizes both models
simultanecusly, with preference going to the higher acreage presceription. Rather than utilize
one ot the other mode, it is preferable we meet the higher of ihe two oblipations, and
venpensate for the vonditions under beth sets of assumptions, Where the number of binds
projected Jost a1 ihe evaporation basing exceeds the carmang capacity of the Model A
mitigation habital acreape, the higher value dictated by Mode] B is selceted as the mitigation
prescrplion, and prasented in the bist colwmn of Tables 4a-kd. Effoctively, the mitigation
would then princct the exposed population (3 number that i3 indeterminale) imnoa density-
indepeniient fashion. Howewver, it would do this while maintaining a check on the
reasanallencss reflected im the density-independent acreape presen plion {ensunng this
mitigatson habitat will provide adeguate carrying copacily W sustaio this minimum bevel of
birds}.

The Serviee recommends that these Ggures be used 1o reflect our best scientific estimate for
the impacls associated with S¢ exposure to adull binds vsing the evaporation basing, and
should be canstdered the miniriwn theoretics] benchmark for provision of habitat to
compimsate population-level [nsses associated with the operation of these ponds. Note that
in thes case of breoding season companisons, the final figures presenied in Tables 4a-4d showld
be compared o cslimates based on the corrent USFWS {1995, 19951) protocols; and here
again, the higher prescaiplion would be the mininoum acreqpe 1o peovide compensation.

No pretecals have heen denivid to compensale tor losses of juvenile birds, ot for exposure
and etlucls 1o spring migrants that may be impacted by foraging at the ponds an their way to
theit brecding grounds. I Se precreannent fails to meet targeted perlermanoe standards, these
nisks bevome more significant, and should be cevisited.

With respoct to habifut categorics, the prowision of habitat would be irclusive as
eoanpensation for both adult survivyl and repreductive impainment (1.c., the same aceeage
suffices for boih), within guilds {so all species within that grouping would be protected by the
samme acreage), but ot between goilds. In other words, the Scovice 111 belicves that habitar
for vach guild should be provided in discrele units, 20 that dabbliing ducks and shorebirds
have indlependent obligutions. The preserptioms for these poikls are not so excessive that 1his
issue should prevent planners from ensuring that densitv-dependent cffeers (g, inter-
specific competition) do not render matigation habitats less soitable due to rescurce depletion,
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Appendix A: Full Model Run with Ten Pereent
Exposure Parameter Adjusiment
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In responsc the Reclamation’s comments {via the Movember 17, 2005 URS memorandum)
that the model as presented above may be “everly conservative," the mode] was ron with an
adjustment 1o the ane parameler wilh the most attendant uncertaimly—namely the pepulation
cxposure peedicthan. Specifically, instead of assuming thal 2% percent of The exposed
pomelation wauld forage exclusively on the evaporation ponds for =16 weeks {and another 25
peteent tor B- 16 weels), these figures were amended to assume 10 peecent of the birds would
reside at the ponds for these ingervals,

The uncerlainty assovialed with this modeling effort has been discussed. While the 10
percoit assumpion may make nwore miuitive sense o thas author, it too is purely speealative.
As arcsult, all medel outeomes are qualified, However, given a choice, it is iy professional
opinion that these amnended mode] cutpul hgures should represent the stading point B
mitigation, Tn ether words, (his is ihe level of mitigation that would, to vur best scientific
predictive abality, compensate tor eapected waldlife losses on the ponds wsing the cndpoint of
adult mortality.

The roedel prescnted herein is meant to be a step-wise and logical appreach to prodicting
adult morality assoviated with Se cxposure on the foture SLDVR cvaporation ponds. As
each parameicr und assuopticn 18 weighed and presumed reasonable of represents aur best
available puess, the outeome should speak for iself. To the cxtent that we acknowledos
uncerainly attending each of these estimates and assumiptions, we admit unccrtainty
associaled with the fAnal owpal,

The issue of “conservatism® is @ matter of perspective, The Scrvice’s role s steward for Bsh
and wildlife resources dictnes that we err on the side of precavtion, and protection. 1o the
end, the strength of our scientific predictions with respect to the SLDFR risk wssessment is
canstrained by both the guality and quantity ol the underlying data, and the limitations of aur
understanding of 1he dynanics and vansbility inherent in cvaporation pond syslems. No
amouni ol medeling, ne matter how carelully eonstructed or thotoughiy dekated, can fully
bridey the gaps of unavailable data oc lindtations in the comples Deld of ecology.

What fipures follow in these tables are, to the best of my abality as a scientist, the acreage
astimates which 1 believe repeesent the most prudent level of mitigation which Reclamation
should provide as fheir “initial cstimate” for alolt mortalify compensation, For feasibilicy
COSting purposes (eonsistent with the proposal as anticipated within the Final 1S as currently
preseribed in the December 11, 2005 URS mema} | woold recommend deuabling this amount.
Lo any one season, these inilial vstimate Gpures remain below a 121 catio for cvaporation
basin L miligalinn acreapy,

Lastly, it should be noteal that this risk assessment is Se-specific. The decumente] (hut
poer Ty quantified) monality rates agsocialed with the endpoints of sall toxionsis and sakt
encrustaccan are pot factored into the sk assessment; and so to the extent that the Se
mortality model is consenvative in for of safory, it scoves to bulfer the population-level
cffects ol these other known bul unaceounted risks,
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Table A: Mitipation Acréages to Compensate for Adult Maortality at SLDFR
Evaporation Pands by Guild,

In ¥allay Ciroundwater Waler Megds Drainage
Altermative Quality Altcrnative Impaired Lanils
32490 ac 2BY0 e Topp 2150 ac Lvap L27d a Cvap
Fovap Ponds Ponds Formds Ponds
acres
Bird miligalion  acres mitigation  acres anktlgation  acres mitigalion
___ Scason Catcpory agslied needed ouedend geeded
Spring
Migratian Dakblers n 1] { 1]
(Feb-Apr]  pivers 0 0 g o
Sharchirds ) it {
Frecding Dahhlers 444 1Eg 297 176
Mav-Jul) | pivers 2,630 1,784 1317 TRd
Shurebirds 33 i 12 11
Fall
Migralion __ Dablilers 10 4 7 4
[AVg-Ct) " Divers 190 | 167 124 73
Shorehirds 18 16 12 7
_ Winter Dabblers 7 N6 64 3%
(Mov-Jun} Divers 1,04 A5G 11 41U
_ Ehehirds 10% g3 6 9]

*  Acrcapes preseotod mthe table reflect the higher of two estimates provided by the bode]
A and bodel B (the “deositv-independent” and “density-dependent™ compensution
protecals). Mote that these acreages are not to be confused with altemative o
compensation habitat chligations as prescribed by the existing 1995 eoproductive
impairment protocols, However, habitat provided for impacts o breeding avifauna may
bz uzed vo scrve (he dual purpase of compensating for peojected Iosscs of adulls from Lhe
population. [1is racommended that breeding scasom acreages provided 1o either dilute of
compensate for reproductive Josses associated with the ponds include best maoagement
practices to be functionally attractive, and sustainable for brevding birds {which may
melude actual provision of this habitat in mombs precediog the actual brecding season).
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APPENDIX 2

COMMON NAME

Bl SCIFNTIFIC NAME

Plants

BEECIA

Acacta spp.

alkati blite

Suaeda meaeuim

alkali huliush

Scirmies maritiniws

~ alkah helwlropes ~ A fditrupium curassavicrm
alkali popoomfower _Plagiobadiryy lepiochuduy
alkalp sacalon Sporohalus airoides
alkali wyed ) Corexsa dreodlonsis var, wiilicofs
larl oy [ Hordeum spp.
Bormuwila wrasis _
Blennospenma Hlennosperme Rarum
blue eiderberry Sambucks caerulea
Buckwhyat Prlygonum spp.

{Zalifnm_ia blackberry

California sycamore

Rrubus w'f:'fmri'u_i' }

Flanranus racemrmvg

CiNSLIEANITLEL Cariaring spp.
caltail _ Tupha latifofia
clover Trifalivon depavperatum
cotonwoad FPapulis spp
Crocping wild rve Ly dricicordes
[k Ry spp
Doywningia | Downingia helia
__ cucalyphus brcalyptins spp.
___Rowering quillworn, ) _ Lifoea seiifpides
lsxtail Afopecurny hewellii
foxtail feseus Iﬁ.\'rum mregaiura
Cinldenbush fsoenme acrudemins
Gum plant Crindefia camporum )
hairgrass _ fleschampria dandonoidi
Harulstern bulrush Selrpi acudus
hedpe hyssop {rraticla ehracieata
__ Hoary netile _ Lirtica diociq
_ homed pondweed o  Lannichellia paluseris
toding hush . _Allenroifea neeiderralis
locopge] i Axtragalns aey
looscstrifc Lythrum hyssopifolia
Meadow foam . Limmurihes douglasil var, roseq
mesgquite Lrosepsis spm-
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MWaverretia

MNavarreiin IRIcriexi,

—_—

- _oats i Avera futua
_ epporgrass Lupidivm latipes

perenmial pepperyccd Lepidivum latifolium

Ficklowoed - Salicarnia pacificse

poison bembock Comivem maculaiion _

Primrose ) Hoisduvalia glabella=Fpilobium pygracum

purple necdlegrass Stipu pulchra ) -
__quillworl _ Tsgetes growitd L
__ ted brome _ firewnus rubens

niprul brnn'L_r:_  Bromes rigidus

Rush _ Juncns uncigliy

Sull grass L fistichills spicaln

Saltbush Arripler spp. )

satdworl Arcnaria oaliferrice

s weead Pl spo.

soft chess Bromus mullis

spikerush Fleacharis spp. . -

swam limeothy

Crppeis sehocnofdes

- Tall foscue

Festuoa avundinmeeon

Tamarisk Tamarix aphyila

Toad rush Junews hufuriig
valley pak ) Quercus febala
Watergrass Eehiinoching colonum
while brodiaca L frudicea Avancinthinae
widgeongrass _[ Ruppia muritima

wild millet

Seiarim spm,

wild tose

frsa califarmica

willowy

wirplly marbles

_In;ucis and [nvertebrates

itz sppm

Prilpearpfius breviviimu

—_—— -

brne fhes _ Lphydridac spp.
brine shrimp _Artentia spp.
Midoos _ _Chirenomidai spp.
waler boatmen Lorixidae spp.
Fish - ~

American shad L Aduse sapidissima
hlack bullhead Amelinw meins
h]_;u:ic crappic . _ Pemmoxis migromtaclaing
Bluegtl {epomis macrocfiiris

'_ Carp —[ Cyprimis corpia
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Chinoaok salmon

Fathead minnow

Goldfish
_Breen sunfish

: Oneorliprelus ishawyischa
_ Pimephales promelas

arasstlg auraius

Lepnma'ﬂ_.'i_}lﬂm'ﬁii.f

Inland silverside

lacgemouth bass ) Micrapiorus salmotdes
_ masguite fish, ~ | Gambuasia effenis

Red shiner

Sacramentu black sk Cirthndan microlepidone

Sieelhcad - Onearhyachey mtiss

stripedd binss ) Maorone sasatifis

Sturgeon Actpenser spp.

threadfin shad floroyoma pelenensce

while cattish

Ameierens oatus

Rirds

Amencan avocel

HeckrPosirg omerioang

AMCOCAT UM

Fulica amerieand

Amcrican crow

Corvas brachyrhyishos

Amercan kestre

Amerivan robin
bald cagle

hlack-hellicd plover

black-necked siilt

Falco sparverius

furedus migraiorils

Hotigeetus leucocephaluz
_Pluvialis squatarala

! ﬁmnrszm_.' FEEICLH S

white-railed kite

Elanus caeruleus

bluc prosbeak _ frutruca edertlea

_ blue-wimged teal Anas diseory
Brewer's hlackhivd Fuphagus cvanocemholus
brown-headed cowbird Molochres ater
huomw i.-lﬁr'l ] Atftere gumiculeria
cinnamon leal _Anas cyaneptera
Lurlin _ - _Calidris afpina
gurcd grele Podiceps aurtis

_ lermuginous hawk Butee regalis
padwall Arrzy sérepera
golden eaglc Aquita chrysactos

greal blue heron
areat homed owl

Ardea heradiay

Hradver viepinianus

preater yellowley

howst: finch

house spurmew
Killdecr

Teast sandpiper

_ Tringa melonolenca
Carpodacy mexicints
Hasser domesrious

Charadeiles vocifers
Caledriy mirictifla
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lesser wellowley

long-hilled dowitchor

Mallard
mourming dove

Morthern harmer

Tringa flavipes
 Limncdroms seolopacens
Anas plagrfpnchoy

Semida Hacranrs

Cirocuy cpems

Morthem pinlails Anas aoutd

Morthern shovelers Aras clypeala
pcregﬂiﬁlmn Firleo peregrinus i
Rudhed Aptfoya americana
red-tailed hawk Hrdoo famaicensis

red-wiged blackbird

rough-legges] bawk

Agelatus plhocniecus

Huice lagagus

ruddg duck

Cloywerst fomaicansiy

:ihurt-::_ara-::l—nw]

SONE SOAMTO W

Axie Tameeus

I Melospiza melodia

Swainson’s hawk

farten swerlnsnaf

Western kingbird

wvellow-rumped warbler

———

' AMammals

Californiz ground squirrel

Weslem sandpiper

Tyranrms vertcalis

Calicris maurd

Western snowy plover

while-erowned SPATTOV

Charaddrius melodus
Zongtrichia leacoplives

Wilson's phalarape

Phalaropus tricnlor

Dendrufcsd corome

blacktailed jackrabhbil

birush ralbit

__ fepus califarnicus

Selvilugne Dacfimani

Citelius hewchepr

Cal:ifnnlia virlg

| Misrotus californicus

Covate fCaniy lutrans ~
doer mouse ) Prromysous madicilitus

dosert cottontail ] Syfvilagus audubor

house ouse Mus meescodus

kangarcy mal ) Lipodonys spn.

Longtai] weasel Mustela freratn

Muskral Ondertra zibetficn ~
roof ral Fadtus retiey

Racooon ) frocvan detar

San Joaquin kit fox,

Fu!Er:.-: MECros mutic

Southemn grasshopper mouse

Western harvest mouse

Cnychomyy torridus _
Ketthrodentomyps megalons

~ Reptiles apd Amphibians

blunt-nosed beopard Heard

[ rrimdreiie sflus
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JR— —_— —_— —_— —— [R— —_— —— — —_— —_— ————

| _ _BHT@E_ o :_T?E-.nu rg_r_e.e.'h_ﬁamz_ o ]
glant goer snwke.______ _ Thammoplfsgigas i
gophersnake - _ Phugphiscaeatfer
Pacifictwefiog_ _ ___ Thvereglle -

T_ side-blotched Jieard

* Westermn fepee lizanl

—_ Western spadefot toad —_ _[Scu@npﬂamﬂaﬂﬁ
Western yellow-belligd rager | Coluber consiricior mormen

Ut stensburiana
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SEND TO: Jerry Robbins DATE OF DOCUMENT: March 2006
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Michael Nepstad, Deputy Regional Environmental Bureau of Reclamation, 916-978-5041
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TITLE OF DOCUMENT: Fish and Wildlife Coordination | DATE:
Act Report, San Luis Drainage Feature Re-Evaluation
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No. (Exact wording of suggested change) (How Addressed)

i The statement that “...and Reclamation has agreed that the
specific siting of facilities associated with SLDFR are subject to
future consultations with the Service under section 7 of the
Endangered Species Act...” is incorrect. The biological opinion
issued by the Service on March 16, 2006 for the SLDFR concluded
a jeopardy analysis and provided a take statement for the
construction and operation of the SLDFR. No additional “site
specific” section 7 consultation is required.

v Reclamation response to Service Recommendations 1 and 3 is
already in FEIS, sections 2.11.4 and 2.11.4.1.

My response to Service recommendation 2, 4, and 5 is that the
mitigation work group is still developing mitigation measures and
methods in an ongoing collaborative process.

My response to Service recommendation 6 is that the purpose of
the SLDFR is to provide drainage service and not to recover
species, so it would be inappropriate for a SLDFR technical team to
expend time and resources of species or areas outside of the
authority of the project. However, Reclamation is working toward
recovery of species in the San Joaquin Valley through a number of
programs under the CVPIA, jointly with the Service.

My response to Service recommendation 7 is that the biological
opinion was completed on March 16, 2006.









