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CRWQCB-CRBR Exhibit No. 1: Written Testimony by Phil Gruenberg

Executive Officer, Californi i i
e alifornia Regional Water Quality Control Board,

A 1
Mhough | am ot opposed to the transler of water from nperial krigation Disirict, sng recognize
the nesd for the tanster to sccemmodats California’s obigation te not sxcesd usage o Colorado

River watar in sxcess of 4.4 moathy, | want to present some concans relavant 16 the ransfer,

The pimary congem regards the Safion Sea: The Salton Sep it Cailornin’s largest inland body of
Water and supports many beneficigl uses including water contact snd NOA-CONLACT MeCreaton, warm
lreshwater habilat, wildlite habitat, and threatenediendangared species. The Sea hos become

. i
enitical component of the Pacific Flyway a3 hisioric watlands have diminished. Over 400 species of
birds are krown to visit or reside at the Salton Sea Mational Wildiife Refuge. Additionally ;- Sen iz
considered Califomia’s mogt prolitic fishery. The fishery $Uppong multitudes of fish-eatng birgs
Blus 8 spor’ shery. Future Protection of trhese bereficial uges is dependent upon the Sea TECRiving

tdequate replenishment of freshwater and upan implementation of & project to stabifze 1he Sa
e Sea's

increasing salinity.

The Salten Sea is kocated in & closad basin, 50 due 19 evaporation $alts are concentrated. Shed”
e Faled.

?. A 5 G . - i

e 635 The tmlp,gu boeri fliEbonizediand savensl studiag have identifisd projects which if

implemented could stabilize safinity. Due to the pricrity and cost (Ml vighis PrOjecHs are astimated gt

over 100 M, and many much i
¥ more) there has been no sction 1o address m Suﬁ‘[moﬂtipn"-,

ntil fairly recantly.

On Novemnber 12, 1958, HR 3267, The Sonny Bano Memarial Sation Sea Aeclamation Act became

law. The law direcrs |hg Secra f 1the In # e
\{1 af 1 Irerar 10 wng ake & j N
¥ #m." lmm L1
il

that shall 1} reduce and stabilize the gverall salinity of the Salton Sea; 2) stabilize e sun
M Hface

1
‘ Return to Contents

Letter - S5
Page 24

Response to Comment S5-77
The series of observations made in the comment capture conditions
that now exist in the Imperial Valley and discuss how these conditions
would be altered by implementation of the Proposed Project. We refer
the commenter to the Master Responses on Hydrology-Selenium
Mitigation and Biology-Approach to Salton Sea Habitat Conservation
Strategy in Section 3 of this Final EIR/EIS, which address concerns
regarding Project impacts on selenium concentrations and on Salton
Sea levels. More broadly, we are not persuaded that generating
transferable water through "marginal cropland retirement" as advance
in this comment is a solution that would be more beneficial to the publ

interest than the Proposed Project.

In addition, please refer to the detailed responses from the Regional
Water Quality Control Board (Comments S5-1 through S5-76).

d
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slavation of 1he Sahon Sen; 3] recleim, in the long term, haalthy fsh and witdiits resources and thei
habitats; 4) enhance the potantis] for recreationat uies snd sconomic development of the Salten
Sea; 81 ansure the continued use of the Salion Sea a5 » Faservolr Tor irnigation drainage. Thus the
passage of this Act breathed rew Kls ina the likelihood of 1 Sahon Sea restoration, and must b

taken inlo account during sny decision malung precest parinent to the Sey,

A secondary concam regands polantisl degradation 1o tha walet quality of the dranagewsys within
the Imperial Irrigation Disiric1 that ampty nto the Sallen Ses. These drainagawsys are simost 1500
meles of channels designated as supporting the lollowing beneliciel uses in the Regional Board's
YWatar Quality Contrael Plan: freshwater replenithment; lirnited recreationsl use; warm water habitar;
wildlife habitat; and threatened/endangsrsd spacies habitsl i some instances. These waterways
ared beneficial uses are primarily sustained by drzinage from irigated cropland in \mperial Valley.
This Regional Board has long recogrized the deainage flow as serving an impartant beneficial use ag
Treshwvater replenishment for natural or athwcial maintenance of suface water quantity or quality.
Aniached for the record are stafl memara-4a (CRWQCS-CRER Exhibit Nos, 2 1p 4) far detals on

SCTE waler Quality and olher regulatony iz acts.

Teansfer of water out of Imperial Irrigation: District can have a wide array of negative walar quality
impacts depending on how Lhe transler ol water i3 sccomplished. Most signficantly, if it i
implermanted by reducing o eliminating surface runcH o talwater off the ciopland, selenium
Eoncentrations in the draing will rise. Selenium concentriations up 10 300 ugl have been detected in
tubsurface tile drainage feeding these drins. The selenium largely originates from drainage in

Colgrado, and magnifias in tils lines due 1o evaporation during cropland imigation. Taibwater is thus

presently diluting tha selenium to more acceptable levals. However St ticiogH T FEGT=—F

projectad That increasas in prasent selnkm concentrations eould have disasirous conseQiliices in

the drains and Sallon Sea. CRWQCH-CRBA Exhibit No. 3 details some cotential impacrs,

2
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Thus in summary, if water Eohservation in imosrial Valley is pursusd thvough & combination of sither
taitwater relurn systems, canal lining in tmoerial Viley, o opsrational spl reduction the most

fignificent impacts would be twvofold:

* A reduction in freshwater replanighment 1o the Salton Ses making & fesloration project mors

costhy, and st 1ome point unreasenabis,
*  Anincreass in salanium concentrations in Imperial Valley drainagaways.

Az an stternative, if the waler ranster was accomplished by marginal cropland relicement, the

above two impacts would ba sliminated or atl least reduced, with the folawing resulls:
¢ Selenium discharge off ron-itrigated cropland would tease,

* The Sea would lose only 1/3 as muth Treshwyisr since 1he 3 used contumptivaly by the

urigated cropland would be trangteired instead of applisd 10 the marginal graund thal is retireg.

In eonclusion, my point 15 not that 5 transfer should not procesd, but that the means of freeing up
the water for trangler wil have 2 tramendoys bearing on the fate of the Salion Sea and s
tibutacies. Thess resuhts need to be fully recognized and considersd carafully before selscting &

Courss of action. The fate of the Salton Sea i8 8t a crossronds, and & decigion i neaded soon to

ovide appropriste direction on & wide array of interconnected water suey, Lm“

SAERA 210 Resdepg Drtangie the presant complicited situgtion. “Unfertunately it is uniikety that |
Salby JigeT g FiRTE Al Doing 1o provide a win win ovtcody, 4

3
‘ Return to Contents

Letter - S5
Page 26

5-106



Colorado River Basin Region

N California Regional Water Quality Control Board @

Winstes H. Hkket Inscrmet Addnets: Mip Mfews furch o8 govi-regoh? Cray Daniis
Srevisary fa 73-T20 Fred Waring Drive, Susut W0, Falm Deset, Cahlfomss 2240 Grrraas
hhm-ih-fud Phont (T40) bis-TM - FAX (T50) J61 8420

CRWOCB-CRBR EXHIBIT No. 2

TO: Phil Grgerberg, Executive Officer
FROM: Jose L Angel, P.E.
Watershed Protection Division Chial SIGNATURE:
rd
DATE: March 22, 2002

SUBJECT: REGULATORY COMCERNS REGARDING PROPOSED ND/SDCWA WATER TRANSFER

P _ 1 am concerned that the proposed D transfer of corserved water and resullant conssrvation

measures a5 cumently envitionad in- the documant entitled |mperial krigstion Distract Water

Consarvation and Transfer Project, Oraft Habrs Conservation Plan, Oraft Environmenal Impact
RAepon Ervironmental IMpact Statement; Janusry 2002 (haraafier refered to as “draft EIS/EIR™)
would 1igger 1he creation or in itsell create condmions that run counter 10 existing State and Fadaral
laws, reguiations, and policies; and against the State’s Strategic Plan. Specifically, and as discussed
in detail in the following parsgraphs, | am concerned that the conditions would (1] exscerbate
wiolations of the selenium watar quality objective (WQO) that the State’s Water Quality Contral Plan
for the Colorado River Basin prescribes lor the surface walers in imperial County and the Sea, and
tha WOOD that the State’s Policy for implamentation of Toxic $tandards for Inlsnd Surfsce Watars,
Enclosed Bays, and Estuaries of California prescrises for inland surface waters; (2] polentially violate
State Board Resolution Mo, 68-16 {a.k.a. the "Anudegradation PolicyY; (3} make complisnce difficult
with the Total Masmom Dally Load requirements contained in the Federal Watar Pollution Contred
Act (a.ka. the Clean Water Act; U.S.C. 1251 at seq.); and (4) expbeitly run against the Stala’s
Strategic Goal No. 2, as it applies 10 our Fegion. Although largely based on the documentation and
analyses presented in the draft EIS/EIR, the purpose of thiz memaorandum is not to provide you with
detailed comments on the deaft EIS/EIR'. Its purpose is to bring 10 your attention relevant and
significant regulatory matters that should be faclored in during the upcoming State Board hearings
on the transfer. CAWOCB-CRER Exhibit Nos. 3 and 4 [attached) support this mamaorandum.

Discussion

The State Board's and USEPA's approved Clesn Water Act Section 3031} Lint for the Colorade
Rwver Ragion identifies the Sahon Sea a5 water quelity fimited. in pant, becasute talanbum
concentrations viclate the 5 ppb WO0 containedin the Basin Plan (CRWQCB-CRBR 1953). The List
abo identifies the Alamo River and Imperial Valay drains as impaired by selenium among othar
poftutants. The impacts of salanium on squatic scosysiems sre well documented. CRWOCB-CRBR
Exhsbil Mo, 3 details the impacts. Division staff prepared the Exhibit basad on & raview of published
Werature on the matter. Partinent litersture rafesrances as idantifiad i the axhibit too, Suffics to
say that selenium 3 & significant water quaiity issue because even at relativaly low concentrations
(< 3 ppbl it o tox to bickogical resources. For example, adverse impacts 1o birds and puplish
include falure of eggs to halch and possible compromise of bird immunity systems Lucas ot
#.1999. Ouiher well-gdocumented impacls include bird eggshell thinning and embryo asnarmalitiag
{Bennatt 1998),

1
As you a2, wk W08 1°30 prepanng and tranamutting b 10D pd USER Zecsbed comments o ihaic deale DS G
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Response to Comment S5-78
This comment expresses a series of water quality related concerns
regarding the Draft EIR/EIS. We believe that the revised HCP
addresses some of the concerns raised by this commenter. With
respect to specific points raised in this comment, the Master Response
on Hydrology-Selenium Mitigation (in Section 3 in this Final EIR/EIS)
provides background on the selenium concentration numbers used in
the Draft EIR/EIS and discusses the results of a selenium balance
conducted by the RWQCB staff to which the commenter refers. The
Selenium Mitigation Master Response also discusses why selenium
mitigation measures described in this comment were determined to be
technically infeasible for implementation in the context of the Proposed
Project.

In addition, please refer to the detailed responses from the Regional
Water Quality Control Board (Comments S5-1 through S5-76).
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The draft EIS/EIR scknowledges that tha transler o envisioned will fkely cavse sateniom
concentrations 16 increase from current lavels and cause significant sslenium Impacts on the draing
and rivers. That & to spy, it characterizes the selanium impacts as sigrificant for the puiposss of
CEQA. However, R conchudes that the transter as proposed would not ikely hava significant
salenism imgacls on the Salion Ses 1o, Further, it concludes that the sgrificant impacts in the
afprementioned Sahon Ses tributanies s “unavoideble® and "unmitigateble” (see Tabla ES-1 of draft
EIS/EIR]. | cannat subscribe to those conclusions. Here is why,

sighificantly greater than the increases projected by the dralt EIS/EIR as 8 resul of the proposed
tanster. CRWOCE-CABR Exhibit 4, prepared by Division staff under My supervision, conteins our
astimates and sssumptions used for the astimates.  Specifically, the diaft EIS/EIR frojects that
selenium in the Alama River oullel 19 Sea would be about 7.8 ppb, and that there would ba no
significant impact for the Mew River delta with the Sea. For one thing, the hstoric selenium data
included in the deaft EIS/EIR show 1hat selenium concentration in the water column in New Rivar
outlet area is alteady sbout 7 ppb [ses Table 3.1 of draft EIS/EIR), which in itsal contradicls the
conclusion. This natwithstanding, we estimate that selenium in the rivers” delig areas with the Saa
could be as high a5 about 10 ppb for the Alamo River dalta and as high a5 7 ppb for the Mew Rivar
dalta. Also, research conducted by USGS (Sernire ot al. 1993) shaws that tilewatar averages about
25 ppb in selenium. As ool cuts down the tailwater that curently diutes the seleniom
cencentrations found in tilewater, selenigm CORCANtrations in the diains could also increase
significantly. In fact, the same USGS study documented that there are draing whose tilewatar
already has selenivm concentrations of up 16 300 ppb.  Considering that thers are gver 1200 miles
of open drains in Imperial County, whose beneficial usas include REC I, REC N, and WARAM. tha
contéquances ol having over 1200 miles of selenium-laden draing could be of calastrophic
preportions. The Region's Basin Plan selenium WQO for thase waters is § ppb, which is the same
Jevel 55 The seleraum objective contained in the State’s Pakcy for Implementation of Toxic Standards
for Inland Surd lars, Enclosed Bays, and Estuanes ol Calilormnia, Tha ditferance between our
cakulations and the EXS/EIR's notwithstanding, both the EIS/EIR's and cur projactions shaw that the
transfer a3 proposed would cause further water quality degradation, which fals to comply with the
WOO, Based on this, we therefore befieve the trangfer as proposed would axpoerbate current
salenium impairmens in the fvers gnd draing. which wiould funher vislale the Basin Plan WOO and
wolate Resclution Mo. 68-16;

Regarding the impacts on the Sea, the dratt EIS/EIR conchusion seomingly nuns countar 1o logic
based on the acknowlsdged impacts on the tributaries and the preceding analysis. Perhaps mera
importantly, it alse lacks documantation for the putposes of CEQA—g fact implicitly
acknowledged by the dialt EISEIR [see p- 3.1.99 of the draft EISEIR). While the selenium
COncentrations in the Sea water eoluma are in the order of 1-2 ppb, which suggest that seleniom is
precipitating andfor being volatiized, it is nevenhelbss impairing the Sea's benficial uses a5 shown
by cvar 16 years of fish fissue dara collected through the State's Toxie Substances Monitaring(TSM|}
Program. That data are available cnline a the State Board"s wab site snd are incorporated herein by
reference. Again, the Sea is alre on the Section 303Md] List because of the G nificantly elevared

lgnium_concanirations in fish tissee a3 gemansirated by the TSM data. In fact, an advisory lar
consumption of fish from the Sea has bean in #llect sinca the early 90: becauss of the threat 1o
public health posed by tha selenium concentiations in fish lissue, Thatis 10 sy, current selenium
el already impair the REC | and WARM habitat benelicial uses established for the Sea in the Bagin

Pan—a fact acknowledged by the Regional Baard, the State Board, and USEPR,
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3031d) List’. Another sigrificant concern hers is thal uses being further impaired ate defined g
“TExiting Wl * pursuant 1o provisions contained in Title 40 af the Codé ol Federal Regulations (40
CFR Part 131.3(0)l. Unless & more stringent use is established in lieu of the designated uss, Tils 40
CFR prohibits the removal of & use fi.e., cannal fedesighate & use dalined in the Basin Plan) if the
ure is ting U or the use will be attained by 1he implemantation of tachnology based uifhuen
Bmits mr-t sources of pollution and implemeniation of BMPs 1o eontral RONPOIN sowrces of
poliution (40 CFR, PaT 131.100dH.  Atter the implementation of limits and controfs, if an Existing
Use connol be anisined, » Use Attainability Analysis it requined prior to modification of the use (40
CFR, Part 131100

One has 10 elso question the foundation of the conchsions that selenium impacts sre “unavoidsbie®
and "unmitigylable.” Those statements impficitly summanly dismiss the requiremants of the Section
303(d) of the Clean Water Act, which dictate imglementation of BMPY to addiess the #xisting
sshenium impacts. Through the TMOL process we have Isamed that there are BMPs available to
mitigate the selenium impacts that irfigaled agriculture causes on surface walers. BMPs are aclually
being implemented in California’s Central Valley snd Celorade’s Gunnisen River Bosin 1o addiesy
similar impacts.

Siakeholders in the Central Valley are using an algalbacierisl pracess to reducs selaniom in suriace
waters in the Panoche Water District near Los Banos. Preliminary results fram that preject sugoes
that sslenium reductions could be as much as 70% (Swaa 2001), Alsa, in the Broadview Waler
Dustrict near Frebaugh in the Cantral Valley, stakeholders are using wellsnd management 1o address
selenium impair=ents in that area. Dala from that project suggest that reductions could ba 8% e
&5 90% (Agrarian Research and Management Company, Lid, 20011 In Imperial County itsell (e
Citizens Congressicnal Task Forca on the Mew River is 30 implementing wetland pilat projects 1o
adress overall surface water pollution.  Preliminary data from the Task Force show selerium
reductions in the order of 20.50%. In Calorade, tha Uncoampahgre Water Usaras Association has
been working to address the selenium impairments that 12.000 acres ol imigated farmiand within tha
Gunnizon River Basin are causing on the Upper Colorado River Basin, Specifically, the Association
has established a target selenium reduction of about 8,200 Ihs/vear for the Uncempahgre River,
which is also 303id) ksted, based on recent research conducted by the USGS. The research
demonstrated that the simple Bining of water latersls in the Monuoss Arroyn, located in the
uuqummmm“mmofmummm:mrmmnam
loading on the Uncompahgre Fiver, ® Uibutary to the Colorsdo River, by a3 much as 28% (USGS
2001).  The poirt here ix that thers ara BMPs svailable to mitigats selerium impacts. Aho,
congidaration of famiand fallowing must be given more consideration than it has bean given thus
for, a5 H would have kess selenium impacts Lhan the proposed mathods of water consarvation, which
relay hadvily on talwatler recovary Systams,

Angther concern is that diaty EIS/EIR proposes the creation of 5,000 acres of fishponds to mitigate
certain anvirpnmental impacts, There are those whe wiuld argus thal based on the Law of the
River. Colorade River water cannot be usad for snvionmential miligalion within the context of the
proposed transter. If it is not geing to be fresh Colorado River water, the altamative must lixely be
agricultural runoff, which would be Iaden with selenium, which would, based on the preceding

T Based o0 the Stk Soied decrion on the TOSCO cane r5tate Bowd Cnder WO 20010, o may Brgus that the 1t they
the sucface wates b JOHA S3ted dows not wmply @ el @ lack OF ISSamtive capacity. | bebave that thal asgumen
POMEYEr. T ARCCICOIbE B TR CREE BECELLE the TSM Prsgram dots for the Sea comnbenthy shaw slviied selerm—
CINCRALIMIRS 8] Decause ovkn 1ha dealt E15 EIR peoygeett valators gf iy WOO IhrOughout Lhee sk and i least one &

tha mvery. -
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discussions, may slso pose 8 harard to the bislogical resources and squatic SCOTYSIem crealed by,
tuslsined by, o using the ponds.

Conchalons and Recommandations

| bafieve the significance of the aloremantionsd concema cannot be overdocked from 8 reguistary
perspective.  Whethe the trmslnmmedwmhhmﬂmmhmthm
here. The purpose of raising the concerns is togfier you and the State Soard of Bssues that st by
addressad during the transler procesdings. Tha transter 8 proposed conflicts with our Basin Plan,
the Clean Water Act Section 303(d] requirements, State Board Resclion No. §8-18, the Strategic
Plan. Therefore, we respecifully suggest you bring them to the attention of the State Board during
s upcoming hearings on the proposed transfer. In the meantime, and a1 the naff lavel, we sre
sending separate and detailed comments 1o the D snd United State Buresu of Raclamation
addressing othar significant concerns regarding their draft EIS/EIR, .

Attachments: CRWOCE-CRER Exhibit No. 3
CRWQLB-CREA Exhibit No, 4
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Winsies H. Hickes Iir Adderss g aiw Pench oy Joci-rugch? Gray banis
Secreary for TI-TH Frod Wiring Drive, Swar 100, Pal Desart, Cuithornia 71260 Covraar
Pmmﬂw o QEHMETARL FAX 060y K10 Response to Comment S5-79
This comment is background information on the impacts of selenium on
CRWOQCB-CRBR EXHIBIT No. 3 biological resources and requires no response.

TO: Jose L. Angel, Division Chisf
Walershed Protection Division

FROM: Maris Da La Paz Carpio-mm.m
Ernvitonmentsl Scientist

DATE: March 22, 2002

SUBJECT: REVIEW OF LITERATURE REGARDING SELENIUM IMPACTS ON/BIOLOGICAL

RESOQURCES
&5-79 Al your request, | conducted a review of literature addressing selenium impacts on biclogical
resowices. This memorandm provides you with my review findings.

Findings

Selenium (Sel is widely distributed in the environment and essantial in trace concentrations for
human, arimals, and possibly plants.  The range in concentrations batween “required” and "toxic® is
very narrow (Jacobs, 1989).  Processes thal control Se distribution are intimataly foked 14 its
speciation: se'enate 15¢°%; selenite (Se 'l efemental selenum (56", and selenide (Se’). The
concentralion, spetiation, and association of Se are dependent on the pH, redox condition, solubility
of S& minerals, Se ability, and bislogical intaractions. Selenium can scew in all oxidation stales in
aquatic envirenments, with specific physical and biokogical properties determining the relative
mechamiams o

sbundances of the various species. Tha f OY Which Se scumalatesrin plants'and animats,
its melabolic pathways, and its modes o amig_a_m__nﬂul knendi. However, S was identified as
the major pollutant in Kesterson Reservair Ihalhﬁlm:ltwm L waterfopd due 10 fs

bisconceniration, biosccumdation, and bismagnification n the squatic feod ¢ i
Bicaccumulstion and Efects on Widile

In squatic systems, Se commaonly bicconcentrates in plant and animal fife. Selenium lavels in
plankion typically excesd S4 concenrations in water 500 to 2.000 times. Selenium levels i benthic
invertebvates axcesd Se concentrations in waler 800 to 2,000 times, snd in fish they excesd
solenfum concentrations in water 1,000 to 35000 tmes, depending on the speciss and tissue
ssmpled. Selenium  concentrations in sediments typically rangs Irom 200 o 400 tirres
concentrations in water.

The biomagnification of sslenium progressively incieases with wccessive Lrophic levels (Lemiy,
1989). One significant effect of Se towicity that sccurs in all levels of the Tood chain, is a decrease
in the ability 10 reproduce.

Alges

Selenium toxicity in algse is usually determinad by measuring alteration in cel division rates. Tha
concentration of S8 in slgae ranges fram 0.01 10 & ppm depending on the vanely, Biue blgae

5-112
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bioconcentrales 550 BENE 5t &3 seltrate or selenite, and it more 1olerant than grean alges which
bioconcentrates 0.01-0.5 ppm Se as selenate ikright, 1987, 19881, Inorganic Se i toxic 1o dgag,
mare a3 selenite than selenate. The no-eilect concentrations of Sa for Mlgas rangs from 0.01 to 10
PR a3 selenate, and are species dependent.

Enight 1989, compared the bicavadability of selenite, salenate and selenomethioning in common
Trathwater siges. Tha Se species It accumlate in aigae at the highest Concantration i
sthnomethionine, folowed by selunite and then selanate. Selanomethioning decraazad digal growth
at 0.1 ppm, snd halied growth st .3 ppm. Selanite and selenals significantly decreasad growth st 3
ppm, and halted growth st 6 ppm (UC Salinity Tesk Force, 19932).

Knight and Kitiney 1890, studied the comparative bissccurnulation of selenite, selenate and seleng |-
mathionine in the cyanobacterivm ansbassns fosaquas. They found selenite mere toxic than selenate,

and gptencmegipnines mafl 10xic tigp inorganic specidly
Invertabrates

Invertebrates we important compoanents of the aquatic food chain that produce erargy assimilated by
prmafy producers. They also provide 3 source of food for higher topic levels, Simiar 1o alpas,
inveriebrates bomagrily Se, and tramafer 5S¢ lo secondary consumers.

Daphnia exposed 1o 200 w0 800 ppb S shawed Cecreased growth rates, ang langer times for first
reproduction. Decreased feeding rates arong filter feeders were observed by Knight, 1988, Maier &t
al, 1993 evaluated the acute toxicity of inorganic and organic forms of Selerium using selenate,
sclenits, setono-dl-methioning and selera-di-cystine. The resuts indicate stlenate and selenc-dl-
custine are equally toxic ta Daphnia: selenits is highly tosie, and selenc-di-methioning is the most
toxic,

Maier et al., 1993 also evalusted the efiects 1o Daphaia st varous sulfate concentrations under the
same loxicological conditions. Sullpe concentralions of 10.2 to 162.7 MM decreassd Daphnia
morialily aszocisted with selanats, The monality caused by selenite incrensed from 10.2 1o B1.5
mY/L sulfate, and decreased at bavels greatar than 815 mafL. Sutfate concentrations did not atfect
selenc-dl-methionine Daphnia toxicity (Maier, 1833).

Fish

The effects of Se in fish ara dependent on the species. TypicaRy. excess exposure 1o 5e Causes
decreasad growih, edemas. and aboormal developmant of various fissues sich as bone, liver,
kidrgys, and ovaries. High Sa levals decreass blood iron concentralions and red call volumas. Lesions
formead from Se exposure are nat reversible (Le ). The theashoid concantration that triggers
symploms of Se towcity in warm water fighes {& 127 pgf iki, 1992},

Birds

The adverse eMects of Se exposure on waterlowl i widely publicized given thal abnormabties in bird

eMBrycs are multiple and readily appaent. These delormities were fatal for the birgls inh.ubilmg” =

Kestorson Reservair (Ohlandor!, 1990,
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