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introduction

A sediment sample collected from Region S as part of the Surface Water Ambient Monito-ing Program
(S‘NA.\&F') waé tastad for toxicity to Hyalaila azieca using estaklished tesiing protocols. Because :_he
sample vsas significantly toxic to the test orgarism, é toxic ty idenlification evatuaticn {TE) was
conducted. TIEs are designed to proceed in three phases. The pu-pose of aPhase 1 TIEis i
chzrac.erized the cause of texicity. Information from fhe Fhase - cheracterization may then bz used in
subsecuent Phase 2 (identiticatior) and Ph;se 3 1éonﬁnrati:'nj| TIEs. Based on the results of initial
toxicty tests, iwo Phase t TIEs were cond cled to inivest gats the causes of toxiclty. Th s report presents
the data cbta ned from these T!Eé. including tha mean perceﬁt sinival of anphipods after exposure to

variosx TIE treétm‘ems. water quality measusements of test soluions, 2nd copies of the or ginal data

. sheets and quality assurance fcrms.

Methads

Sample Handiing )

Sediment samples were collected on Mé)' 29 and Sepiember 11, 2002 under tre supevision of Jay
Fowan 4:Céntral Val ey Regional Water Quality Corirc) Board). Samplés were trenspo-ted on ica and in
the dark ta the Marire Pollution Studies Laboretory al Grarite Canyon for intial toxicity testing, whica
began wiithin 14 days of collection (se= auaéhed copy of cha'n of custocy form). Pore water veas
extracted from the first sample on June 6, end aninitial test iriiated o1 June 7. After the terminacicn of
the initia: test, the first TIE was initiated on Jun2 14, Fare waer wes extractad fram 1w sezond semple
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on Eeptarber 12, a7d initial tests with sediment and pore wazer were initiated on Saptember 13, The
porz water TIE was initiated on Seztember 1€.

FIE Methods

Tte follawing Phase 1 TIiE treatments were performed on a dilutlon series of each smle (US EFPA
1391). Sampla concen‘rations in the fisst TIE were O-Ireatma'n blank}, 10, 25, 50, and 100%.
Concentrations in e second TIE were O {plank), 1, 5, 10, anc 50%. “The treztment blank was con: ro|
watar that underwent the same manipulation as the sampla. '

Treatmets:

" «Baseine - Toxicty test or Ln-manipulated sampla. Concentrations were chosan 1o bracket the efiext

zenzentration of the sample and might diffr {rom initial tes’.

.« Centiifugaticn - Used to determine whether toxicants are associated with pamcles Also used as a

prelreatiment siep for the calumn treatr ents. Bacause TIEs ware conducted on pate weter that was
extracled ia cantrifugatior, th's traatment served as the Baseline, o

» Aeration - Samgles are aerated 1o determine if their toxicity & due to clatile conpounds or surfastanis.
» EDTA (Disodium Etaylenedlaminetetraacetic acid; - EDYA is an organic chelating agent thel

preferetially hinds with divatent metals, sach as capper, nickel, lead, zinc, cadmium, mercury, and other

trarsition matals to form non-taxic complexes. 1 will pot compla‘ wth anionic fo'ms of metals such as

' selenids, cwomrates and hydmd'lvomat

« STS (Soditm Thiosulfats) - Additior of STS a redu::m: agent, o a sample contannmg oxidants
(chlorie. bromine), resulls in a “aduction reactian that may decrease sampits toxicily. STSis alsoa
chzlating agent for some cationic melals. .

* 5H Shift - Changes in pH can aflect salubility, polarity, volatility, stabilty ard speciation ol 2 comzoud,
the-eby atfecling its b.oa\.allablmy and toxicity. Shilling pH is designed to determ ne 7ow much semp'e

toxicity can be attributed to volatile, sublateable or axidizeable compouxis. Shfts in pH ca alsc be

combined with Aeration or sctid- phase ex:raction with the C8 Column.

* C3 Coiunn - The C8 Column ks designed to remave non-polar orjanic compo:_n:ls f rom the semp’ e n
the manipulation, reverse chase liquid chromatography is applied lo extract nznionic ogen ¢ t.mcarl; ‘
frem the aqueous sample.” Column can be eluted with mathanadl and resulling eluate tested to defermire
i s bstances remaved by the column are ind2ed toxic.

* Qzsis Columrn — Arothar lype ol solid-phase extraction cclumn dasicned fa remo /e non-zolar orgaric
compaounds f-or ‘ha sample. Ths columr: has been shown to remave pyrett roid pesticides.

* PEC (Piperori Bu_toxide) - PBO is a metabolic inh.bitcr that removes the toxicily assoc ated with
metaholically activated pesticides such as diazinon and chlorpyrifos. An inc-ease of toxicity with the PRO
treatmants can ndicats the presence of ren-metabolicaly activated compounds such as py-et-wcid

- pes:cides.
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In acidition to the stanca-d Phace 1 irea:ments,two Experimental treatmanls were used to chérachaxi_&
pyrett roic toxicity. The temgerature ‘reatmant mimics tre Baseline reatiment bt tha organisms are

exposed at 15°C inslead of 23°C. Type 1 pyréthroid paﬁﬁcides are knowar ta ce more toxic at colder
temperalures. Betause Type 1 compounds are among the mere commanly Lsec pyrethroids, toxicity at

cclder tempe-atures may help characlerize this clase of cesiicides as the cause of ‘oxicity. Tte Enzymz2
treatment uses a pyrethro d-binzing enzyme to reduca the bioavailbil ty cf the pesticides.

F_xposurés vere conductad in 20 mL g ass sci.‘lti!alioh vials (5 tc 10 repicates) corteirirg 13 ml treatad
sempe anc ong emphipod. AcLts exposur=ss were conducted for 36 hiours, lollcwing US EPA 199a.

Piysical and Chamical Maasurements .

Water quality parameters of dissolved oxyJen, p- and condustvity were measured using a Hach
SearslOND selective io meter vaith eppropricte electrades; and amironia was 'measumd using a Hach
2010 spactrophctometer. Temperature was measured using a cortiniously re:otding :hamwogmbh ax
thewrometer. Cancentralions of the o-gznophosphate pasticidas chlompyrifos axd diaz non were
measured using enzyme-lirked immunosorbent assays (ELISA, Strategic Diagrostics nc, Mewark, DE).

e Calfzmia Department of Fish and Game Nimbus Laboratary conjucied pesticice anal;s&s undee the

supervision of Dave Crane. Pyrethvids (EPA Method 1680], crganoctorinzs (EPA Metnod 8C81), anc
organo:hosphateé (EPA Method 81414) n'e-'e_arélyzad in sediment and porewater, V '
Dara irterpretation

Traatment blanks were evaluaied 10 detenmine i sampl2 manipulations added toxic antifacts. Ttealmant
data wers *hen compared to one another usirg the toxic unit approash. Texic units (TU) ‘wvere calculeted
by divid ng 100 by the LC50 cekulated frtom each treata ent dibfior series. More toxic units ndicate a

more toxic sample.

Results and Discussian

Hyslcla TIE 8/14/02

The inkial test was sigrificantly toxic 1o Hy@)elfa in 2 96-hour aaute exxos xe (T abl2 1). Towiz units were
noi cakulaled as part of the initial test because taere was no dilution series.

Several Phase 1 treatments reduces tonidly. Al cf thz ¢H treatments reduced toxicily tc some axtent,
but 1ne pH 3 Shilt recuced toxicity the most (7.6 TU o 3.5 TU). Shifting pH zan reduce taxicity by
conuemng ioric compecunds lo more wolatile or preclpltant fonms, and can affect the ionizaticn slate of
poia’tzxicants, thus neking tham mcre or tass volatiie {US EPA - S88). itis not clear what conpounds
were be ng sffected by the:pH shifts. The Column tre_atmants alsa reduced toxicity, bt the pH 3 Column
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was t1e most successful. Because the pH 3 Oclijmn reducec toxidily to the same 'eve! as the pH 3 Shift
atona, this raduction could bz attribu'ed t6 the 3H shilt. Same texicity was acded back in bet Calamn

Eluates. PBO Increasad toxicity by a factor of 2.5, sugpesting 8e presence of pyrethroid pesticides.
Organophcsphate peslicides wete below the thrashold values for Hyalefla, znd water quakty paramelers
were all within the tolerance | mits of the organism (Urianized Ammonia LCS0 = 4.7 m3AL, Table 2}.

Tablk 1. Mean perced s avivel of Hyalells, concentrations ol
from Phase 1 TIE restments cand.icled on 6/14/02.

crgarophosphate pestiices, and toxic units

Chlorpyrifos  Dizzinon

Toxic Pe-cani Sample .

Treatment Units | % 0% 25%  80% 100% pugf.) g’y
|initéat Test NA 120 ) c 0.056 0.047
" |Baseine 79 190 8C 20 0 ¢ NA MA

EDTA 63 108 . 80 20 0 - G A NA

STS 15 100 40 20 Q (© NA NA

pH 3 Shilt 35 100 ac 60 0 ¢ NA& MA
- IpH 11 Shikt 5¢ 100 a0 40 [+ 20 NA NA

pH 3 Aeratior. 5.1 100 a0 40 0 "0 NA NA
‘pH Ambieri Aeration 54 1300 103 20 -0 0 MNA NA
pH 11 Aerasion 41 1C0 103 40 20 2] HNA NA
pH 3C3 Colurmn 3.7 1Co g0 ° €90 20 2 NA NA
pH 3 C8 Eluate 1.4 1co a0 100 S0C 1] NA NA.
pH ATbiert C8 Coluvn ' | 4.8 tco g0 42 20 ¢ NA NA

‘pH Anbierd €8 Sluate 19 | -1CO 20 100 1) 0 NA NA
{Oasis Column 46 ' 100 100 4 o (] NA A

FBO 200 ! 100 o . 0 0 0 NA NA

Tebe2. Water quality measLremerits fbr Phase . TIE tréa?ma nts conducted on 514,02,

Water Quglily Parameter .
Cissolved - Total Un-ionized
. Oxyge1 Conductivity Amnronia  Ammonia
Treaiment pH (mgiL) (1S/cm) (mg) {mg/L}
Basdine 764 311 1857 3.z 0.97¢
EDTA - 761 398 . 1366 3.3 .65
STS "1 242 1740 3.4 0.096
pH 3 Shift 7.56 8.37 2590 36 0.067
pH 11 Shifr 7.7 8356 2560 a 3.076
pH 3 Aeration 7.74 85 2e€0 4.0 0.106
pH Ambient Aeration a.52 3.50 1662 33 0.463
pH 11 Aeration 764 340 2923 3.0 0.ce9
pH 3 C8 Column 761 . a.46 2542 40 0.c79
pH 3 CB Eluate 814 7.43 700 ND ND
oH Ambient CB Ccl.umn 7.9% 5.82 1691 27 c.102
5H Ambient C8 Eluate 818 7.50 630 02 - CL03
Dasis Column 8.12 6.80 1915 34 0.092
IPBO 7.84 - 3.10 1683 33 0.047
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: Toxic Percent Sample ' Cticrpyrifas| Diazaon
Treatmznt Units | 0% 10%  25%  50%  100% | - (ugt) [J% AN)
Initic! Test 200 { 100 0 0o .o ¢ D 0.039

1 0% 1% 5%  10%  50% : :
Baseline 23°C 176 | 1c0 100 80 20 0 NA MA
Baseline 13°C 2030 160 .G q a 0 NA | . N&
pH3STifl : 139 _ 100 . 160 100 a 10 NA NA
pH 11 Shift 159 | 100 100 6 30 ¢ NA M4
pH Amtient C8 Colurn | 456 | 83 80 0 2 ] NA NA
pH Ambiznt C3 Elate 128 | 100 90 20 20 (] NA . NA
FPBO - 69 | 100 70 © 0 v NA NA
nzye : 250 | 100 100 10 10 O | NA NA

Hyefcha TIE 6/16802
Tha nitial test was stgnificantly foxic to Hyaleﬂ'a ir a sacond 96-hour acu'e expo:ure (Table 3. Toxke
units werd calculated as part of thz intial test because there was a dilation series. |Hyafells expesed in-

'se{imem als3 demans:tated complete moriaity. The gH 3 Shft slightly reduced t=xiity in twe second

Prase 1 TIE, bu: no other lreatments were successful. IThe Basefine 15°C anz PEC teatmen's both
increased Ioxiclty, again suggesting the presence cf pyrethroidsy The Pyrethraid Enzyrre mitgatad
t...xx:hyup ‘0 48 Fours (data not shown), bul Decausz the enzyir e breaks dowr, 96-hoLr tonidity wes not
reduced. Future use of this experimental trealmen’ wdl iclude daily renewzls.

Pestizidz -ion:entratiors In pcre water gnd sedirent ére summarized in Table 4, !,Cor,.certralions of th2
organoﬁhbr‘mes ars be.ow threshold values for Hyareﬂa, ard a-genophaspnates were i defeciez. Tne
concerdration cf the cyrethroid bilenthrin might be affecting th2 test organisms. We were unable to find
published Hyvafalia LCS0 vales for bifenth-in, tut the pore water conceriratior in ths sampl2 was simitar
to putlished LC50 values for a variety of other aquatic ?ioassay zrganisms (Table 5). _

‘Water qualily paramaters were all within the tolerance limits of #ie organ sm (Tablke 6). The ammznia
ocncentretion in the Eruyme treatmant was elavazed because lhe enzyme is crepared with ammonium
sullate. The concentration of urianized ammonia was stil beow the Hyaigla th-eshdd (Unionizad
Ammonia LC50 = 4.7 nglL).

Takbla 3. tdean pen:ent s mvivel of Hya'elds, concentratiors of organopho;pha\e pestlcxieo. and texic units
from Fhase 1 TIE tregimen:s ocnduched o1 §f16.'02
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Table 4. Select peticide conzentraticns from sediment znd pore water tested on 841602,

PoreWater  Method  Laooratory | Sediment Mzttod  Laboratory
Concenlration  Bank Spike Concert-aton  Blenk Scike
: L) _(ugll} (% Recovery}l (rg'gdry wt) (pcA) (%o =eoccvery)
Pyrethroids : ' : .
Bifanthii i 0048 ND <31 €32 ND 935
Pernethyin ND ND NA 204 | ND NA
Organochlorines : .
DOE, o,p' 0.003 ND 345 -7 ND ' 844 -
DOE, p.p' 0.c56 ND 100 395 . ND 97.3
DDT, o,p' ND ND £9.0 1.28 ND 106
DDT, p.p' © 0014 ND 10C 14.7 ND 104
Dieldin - - 0/004 ND 95.0 1.54 N\D 102
‘Endosulfan | 0003 - ND 100 - 0.78 ND . 858
Endosuifan suifate - ND ND 105 763 NO 0.0
HCH, alpha 0.004 ND 100 ND NO /2.
Mirex S 0.056 ND 94.1 0.56 NC N3
[Oxadiazone _ 0023 ND 933 - ND NG B3

Table 5. Eiferthrin LC50 values tor various aquatc organisms.

lOrganism © | Test Duralion  LCSJ {(ug/lL) Relerexe

Cenodaphria cupfa 48-hour a.078 CDFG - ATL Raport P2161-2 (1395)

Daphnia magna 48-hour 0.320 Mokry awd Hoagland {1390}

Pirmepazies prormetas 36-hour’ £.780 CDFG - ATL Repor; P2161-1 (1939)
mericanysis baiva 86-haur €.004 Cffice ot Pestic:de Frograms (200C)

Onchorynchus mykiss g6-haur 0157 OFice of Pestic de Prograws (z000] |

Tabla 6. Wate- qualily measuremenis for Phase t TIE treatments conducled on 9/16/0¢.

Vater Quality Parameler
Dissolvad Toa Un-onized
Oxygen ‘Condud}vl'.r Ammonia Ammonia
_ [Treatment pH _mgfl) (uSfcmi (ncAd) {mgli
Baseling 2375 . 8.07 8.18 1148 06 0.033
Pasefne 25°C 8.07 8.16 1148  C6 0033
pH 2 Shift 8.11 8.06 1553 - 10 0.060
pH 11 Shit . 824 6.12 1283 1.1 - 0.087
. pH Ambient C8 Column 815 8.44 127 a7 . 0.04€
pk Ambiert C8 Eluate 8.35 8.50 640 ND ND
P30 . 808 793 . n@ 0.8 0.045
Erzyma . 7.9¢ 8.08 1221 235 . 0.968

SARC-8T g

97:91

82,20 d



8a°d 810l

Conclusion . ’ .

Resu ts fron both sedimen! pore water TIEs ware co.rsist'ent. Toxizity was ixcreased by adding PBO and
" by dacreasing test temperature, Both lines of evidence suggest pyratic pestcides. Chemical znalysis
" iwdicaled sampie concentrations of tiferdhein above toxiciy threshokis for mysids. Biferthrin ‘oxicity to
. Hyaleda is un<nown, ' -

—
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