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Introduction 

A sediment smple collecded lmm REgion 5 as part 01 the Surface Water Ambient tLo3o-mg Pcgram 

(SNAilP) vrab tesled for t z x i c i  to Hya:e;la azreca usina eslakllsh6d tes:lng protocols. Because :he 

sample vras significmily tomc to the test orgar ism, a toxic dc) ideniiftalim e*mlualicn (l Q nas 

conductd. TIES are designed to proceed in !hre phases. The pu'pase al a Phase 1 f lE is ts 

cherac:erize3 t h ~  caluse of tcxicity. Informatio~ from Ihe Fhase - ch~racterization rnq then bc used in 

subsecuent Phase 2 [identilicatior) and Ph&e 3 Iconfima!kn) TIES- Bt;sed on Ihe results d initml 

toxicly lests, two Phase 1 TIES were c m d  ~cled to irkvest gat9 t h ~  causes of toxicky. Th s repxt presents 

the data cbta ned fmm these TtEs, including tha mean percept s~r\li.val d anphipods after exposure to 

varios TIE treatmenls, #water qaality rr.easu-ements of tesl solutions, snd sapics ,d,lhe a gind data 

sheets and quality assurance fcrms. 

Sang.  ilandiing 

Sediment sarnples:rvere colleded on May 29 and September 11,2032 under t t e  supe-vhion of Jay 

Eo'uai {Cintral Val ey Regional Water Qual~ty Crx~lml Board). SmpW fwre Irinsporfed on ice and in 

!he dark 10 tho Mari-e Pollution Studies Lebor~tory al Granite Canyon fw initial taxi5ty t~siing, nllicn 

beg* viithin 14 &ys d d k c t b n  ( s ~  attached copy ol chiin o! custocy form). P~re water vras 
D 

extracted fr3m the first sample on June 6, zn,d an initkl test iri:iakd 01 June 7. After the tennina:ic.n of 8 ru 
Ihe initia: test the firsl TIE was initiated on Jtn? 14.  or^ wxerwos =xtraasd frcm 1 . ~ 3  s&nd semple \ 

8 
a3 



on Septenber 12. a id  initial tests wdh s~diment and pore waet wore initiated on September 13 The 

porz rrater TIE was imtlat~d on Se:tember 16. 3 
D 
? 

. - TfEMdt.ods P a, 

Tb.e following Phase 1 T ~ E  trejtrnents were performed on a dhtlon series of each &rwle (US EPA 
I 

Tc) 
8 

1.391 1. Sa-npla .mn3~n:ra!i~ns in the f is t  TIE were 0 &atmelt blanx, 10,25,50, znd 100% 8 ul 
Concentration3 in t . e  second TIE were 0 (blanki, 1.5, : 0, an: 50% T k  treatment blank was oon:rol 

P 

v,ater (ha? unhnuent the same maripulalior: as tbe aampls. 0 .. 
+ 
,ul 

Treatme its: 

Base ine - Tomc:ty test or to-manipulated samp(e. Concentmtims were chasm to h ~ c k t  the die3 

ccn.:~ntrali3n oi Ik sample and might diffs Itom initial tes!. 

Centrifugaticn - Used tc determine m t h e r  toxkants w assxiated wi:h panicles. Also u s ~ d  a: a 

pwlr~alrr~ent SF? for Ihe coLmn treairrenis. Because TIES vraE conduiZed on pore =ter Ihal was 

exiracled via cmirilug%ar, th's traatment senced as the Baseline. 

Aeratim - Sam~les are aerated lo determine if their tox;cb/ & due to -1~1a le  conpounds or surfaztanb. - EOTA (Cisodium Etn)denedlaminetetraacetic acid: - EDTA is an manic chtal i lg agent t k i  

ptefere71ially binds mkh dlvatent metals. s x h  a; c:.ppat, nic+l, lead. zinc, cadmium, m w r y ,  and a t k r  

:) 
trarsltion matals to lorm non-tcaic com@exes. I I  ?ill not complex wlh anioaic fo-ms of metals s u 9  as 

se ler td~ crcre tes  and hyd&tornatas. 

* STS (Sodi~rn Thiosulfata) - Addition of STS, '~ redu5nc &gent, lo a smpk containi4 ~xidants 

(chloriie. bromine): rxsulls in a .*edu=tio~ reecrign that may decrease samplt toocicily. STS is also a 

ch.?lating agent for sone caiisnc melals. 

jH Shit - Chang~s in pH can aflect sdubiliQ/, polarity, vdatitit);. stabil&j ard speciation ot a cornmuid: 

tb.eSeby atkcling i:s bioavailability and toAcity. Shining p)i is d~signfd to deterrn ne ion. much szrrp'e 

toxicity can beattribuled to vdatlle, sublaieable or midizeable mmpouds Sh Bs In pH c a i  4sz be 

anbined with Aeration or szl d.phase enaction w'h the CB Column. 

C3 So:unn - Tte C8 Column is designed to rernxe nzn-pdar arjanw compo~n-15 from the s m p  e. n 

t t ~ e  manipulalbn, rmersa chase l~quid chronmgraphy is applied lo eara3 nzn~onic o-genc t zx~ants  

l r tm  t ie  aqueous sanple: Column can be eluted d:h  methand and Esulling eluatetested b &!smite 

if shstances removed by the cdumn are indmd loxic 

Oisis Czl ~ r r n  -Aroth?r 01 soliwhase extraction ulumn dasensd tz remow non-colar orgaric 

compwnds fon :ha sample. Th s cdum.  has been sham to rernnre p w r o i d  pesticides. 

P 6 C ~ ( P ~ e r c r ~ y i  Butoxide] - PBO is a metaboCc inh:bitzr re-noves ih2 toxicity asmated nit3 

m&holcall~ activated pesticides such as diazinrr and chbrpyfbs. An hcdease d bxicit-f with the ?BO D 

treatmenb ca.7 ndicate ths yrewnce 01 ran-mt+olica-ly acli-d campo~n& suet as p.jeetrci j  . a 
(+ 

pes:cides. .. &I 
'32 



In addition to the slamayd ?hse 1 Irea:ments,-turo ~xperinenlal treatmenlswre used to c h m t e r i n  

e r o i d  tmici!y. The temperalure :reatmmt mimics tPe Baseline batrref b ~ t  :ha 3 q a n i m  ate 

exposed at 15°C inslead of 23°C. Tjpe 1 plrrelhro:d pestic:des are knzw: to :e more toxic at colder 

ternperalures. Betause T$pe 1 .zompounds are anzng :he mcre corn-n.:n& ~ s e c  pyrethr3idsSs, :onicily 

cclder tenpelures may he@ chanclerize this class af ~esiicides as Ihe cause oi :oxiut).. Tke Enrma 

treatment uses a pyrelhrod-binzing enz)me lo reduce Ihe tioavai$blt)l cf tha ~eslicides. 

Exposurss were conductad in 20 rnL gass scinti8ation vials (5 tc 10 repiimles) ccrkirirg 13 mL treatad 

j6mp:e am ons anphipod. A c ~ t e  exposurss w ~ r e  conducted fc.r 36 ho~rs ,  lollowir& US €PA 1 9 a .  

Pi'kaai and C h u r ; i ~ /  hqaasbrernents 

Water quality parameters of dissolved oxygen, p i  and conduQ.vit'~ were measured using a Hach 

SwslONB selective io? meter UM eppEprizte ekctro&s; and amrronia was measured using a Hach 
,, 

2010 ~pxtr3~hctorneter. Ternperatwe was measured using a cortin~ousl., rexrdhg :h=rmogr@h a d  

thertr,ometer. Cartcsntrali~ns d h e  o,g~noph%phale pestitids chlo.rpflitos a d  dmznon WEE 

measured using enzyme-lir,ked imnumsorbent =sap (ELISA, Stratgic Diagr.ostics tnc. Newark, DE). 

+he Cal:fzrnis Department of Fish and G m  ~ k ' r r s  Labaratarl.=orvluc:eJ pesticice analyses un&t thc- 
' 

supetvkign of Dave Crane. h re tho i k  {EPA Method 16a0:, crganocdwinzi (EPA Metmd 8C.81), an-, 

org3nozhosph2tes (EPA Method @I 414 weae aralyrad in sediment and poretualer. , 

Sara k&rpreratbn 

Traalrnent blanks wsre evaluated :o dekrmne 1- sample nanpulatim; added t@xic artifacts. Tfeatmmt 

d313 u~we *hen compared to one anotbr ~ s r g  lhe tom unit ap~roa*. Tcsxic units (TU) 4uerz czlcul~bd 

by diwd ng 100 by the LC50 cztula!ed from each lrealnent diL(Sar serks. hlare twi: unlts ndtcate a 

more toxic sample 

Results and Wxussicm 

Hpklia TIE Md&2 

The initial test was sig~ificantly loxic t~ H p k L  in a 96-hour a a k  ex== gabis 1). Tmis ~ n R s  were 

no1 cakukled as part of the initial lest because tnsra was no dil Jion series. 

Several Phase 1 tieatnents reducec tapcidly. irl cf thz FH !ref melils ~ d v c e d  toridly t some extEn1. 

bu! t i e  pH 3 SYft recuced toxicity I k  m s t  (7.5 TU b 3.5 TU). Sti'ting pH can reduc~ taricky bb'~ 

mmsrting imic wmpcuids to more 1m131il~ or ~recipitanl farms, a d  can a&ct t k  i onk t kn  state of 

-wla't:xicafits, thus n ~ k i n g  than Are or less volatile {;US EPA '9e8j. It is not clear what campounds 

unre be ng affected by the pH shifts. The Column trejtrnents also re3uced tcxicit-f, bbglhe pH 3 Column 



was t ie  most suxessful Bezause tke pH 3 Cclumn redlice:: tok~cily to the same 'e-sl as the pH 3 Sh ft 

alona, this rduc t~o i  could bs attrkau'ed to the 3-i shdt. Sme & x i c i ~ /  %as acded back In bct  Cdmn 3 
Elua t~ .  PBO Iwreasad lodcit); by a kctar 04 2.5, sugg~sting We p'esence of pyethroid pesiicides. D m 

I 
Ol-gantpk3pha:e peslicides were b d w  the Ihreshold values for WyaWa, and water qw6ty paramelers I-' 

a, 
ware all wilhin the tokrance i rnls of the orpmsm (Urionhed Ammania LCSO = -1.7 m;R. Table 21 I 

I\) 
IZ) 
IZ) cn 

Tabk 1. hlwn percet sruj;rsl d Hyart?!k c-hations oi c.rgarophosphste pesticic'es, and toxic units 
f r m  Phase 1 TIE P e m n t s  w d j d e d o n  EAAr02. i-' 

rn . . 
i-' 
cn 

-- Tzb:e2. Wakr qualrty m~asLrernertts for Phase '. TIE treaimEnts conduct~d 03 3l4i02. 

. .  - 

Treatm~nt 
Initial Test 

Base lne 
EDTA 
STS 
pH 3 SHlt 
pH 11 Shift 
,pH 9 Aersbor 
pH Arnb~er~l Aerat~on 
pH 11 Aera:ion 
pH 3 C9 Colmn 
pH 3 CB Eluate 
pHAnbienl C8 Cdumn 
'pHAnbienl 0 3  Eluate 

Pe-cnl Sampk 
05: 1C46 2S0h 5C% 100% 
130 0 

I 

130 6C4 20 0 C 
100 60 20 o G 
100 40 20 0 0 
100 BC1 60 0 Cl 
100 80 40 0 20 
100 80 40 0 0 
100 103 20 0 0 
1CO 103 40 20 243 
1CO 80 60 20 2J 
1CO 80 100 i O C  0 
1CO 80 43 . 20 0 
1CO E0 100 €0 0 

Toxic 
Units 
NA 

7.9 
6.3 
115 
3.5 
50 
51 
5.4 
4 1  
3 7 
1.4 
4.8 
1 9 

Trealrnenl 
Basdine 
EDTA 
STS 
pH 3 Shift 
PH 11 shift 
pH 3 Aeration 
pH M i e n 1  Aeration ' 

pH-1 1 Aeration 
pH 3 CB Column 
pH 3 CB f hate  

Chlqyrifm Dkz~nw 
Ipgf_) (&,$L) 
0.056 0.047 

N A N A 
ri s N A 
N S MA 
NG PJA 
N A N4 
N A N A 
Nk NS 
tJA N A 
N A NG 
N A Nk 
MA N A 
lrlA Nk 

Wdfr  Qualily Parameter 1 

Gissolved Tdal 3n-iomzed 
Oxygei Conductivity Anmnia Ammoria 

pH (tng;L) [G:crni [ma) {mgL: 
7.64 3.11 - l 657 3:: Re376 
7.61 3 . 9 9 . -  1E66 3.? a.265 . 
7.77 212 1740 .3.4 4396 
7.56 837 2590 ? .6 .3.067 
7.71 sax 2310 3.1 3.076 i 
7.74 855 2260 4.0 0.106 
8.52 5.50 1662 3.3 0.463 
7.a b40 2929 3.0 0.C60 
7.61 a.46 2543 4.0 O.C.79 
8.14 7 . a  700 N3 ND 

t4A ldk 
NA N A 

'Oasis Cob, mn 
PBO 

gH Ambient CB Cc.1 ~ r n n  7.9: 5.82 1691 2.7 C.102 
'3H Arrbient CB E!uate 8.1 B 7.56 630 0 2 C-DOG 
Oasis Column 8.12 6.80 1915 3.4 6.092 
Pea . . 7.84 , 3.10 1683 33  0,047 

4.6 I 100 106 4.5 0 0 
2 0 0 : 1 @ 0  0 0 0 0 



HyekCa TE Sit892 3 
D 

The! nitial teat wasstgnlicantly kx;c 13 H'kJTa iv a second =-hour acute exposure (Table 3;. Tcxk ;O 
I 

 nits Herd calculated as part of the in tial test becmse IhEre was a dil *on series. IHyalek E X ~ C S ~ ~  in F 

9' 
sedment alss demans:txe3 complete mM1a.ity. The pH 3 Shaft slightly reducd t.:xicity in I?e seand ~il 

0 

P . w e  1 TIE, tsu. no other Lrtmmnis were successful. hhe Baseljm 15°C an2 P6Q t.ea@mn!s both 
8 
UI 

increased l~x~ciLy, again suggesting lhs presence cf mrehrnidsQhe 7yrethraid Enqpre mit g a t 4  P 
m 

tsxicilyup :o 48 t-ours (Aalanbt shown:. bul3ecausz the enqrre breaks d w r ,  96-har toxidy WES not . . 
P 

reduced. Fuum u s e d  lhis exmrimntal treatmen! won imlude &ily ren&uzk. m - 
Prslijdz -:oncenliatiom In pcre wakr and s~dirr.ent are sun;rna:ized in Table 4. !C-orGerlralions of the 

organachbrines ars h.0~ threshold values for Hyafefh. ard a.g~noph3sprrales were nc.4 deiec-a:. Tw 

onc~tntion cf the tyrethroid biledhrin migh: be affeding!b testorganisms. Weaere unable b fid 

published .*I& LC50 whes for bknthrin, but Ihe pore watw concer~lratior in ths sanpk #,as sin'far 

to ptklished LC50 values for a 'mliett of other aquatic bioassay zrganisms (Table 5). -. 
\ 

'#atfir qually pammstEn vEre am within the tol~rance limes a( the orgsn sm (Tabk61. The arnm:nia 

cc.ncenlrziian in :he Enzyme treatmnl was  eleva:e3 bezuse L i  enzyme is Frepared with mrronlum 

\ I*- %Rate. The concent-ation of urionhed ammonia was stil beso.# the Hyaiella th-eshdd ~Unionizsd 

Ammonia LC60 = 4.7 ngn). 

T&la 3. ?dean percent s&&l of h).a.'e:k concentraticrs of organophoiph3t~ pesticide;; and tcxk uncs 
from Phase 1 TIE-trestmen-socaducted orl 3/16,'02. 

reatntnt 
Initkl Test 

Tonic 
Units 
2OD 

Percent Sartq.de 
0% 1% 25% 50% l C O I  
100 0 0 0 G 

U-lcrpyri-f.:s 
(w) 
WD 

Siaznor. 
(k!YL) 
0.039 



\ 

Table 4. Seled pssfjcide mnmntratbns from sedimen! ind pore rvaler tsied on DA6f02. 

rganachlorines 
DE, o,p' 

DDE. P,P' 
DDT, o,p' 
DDT. pap' 1 Dield-in 
Edosulfan I 
Endosulfan s u b &  
,%H, slpha 

~ ~ ~ i ~ ~ '  

Pore Water Method Lasratory ' 
Concenlration Bank Sp~ke 

tpdL) (pg,'L\ (% Recouary: 

a048 NU 835 

I ND 
N 0 NA 

Table 5. Eiferthrh LC50 values lor various aquatc organisms. 

Sedimnt Mett-od Leboratory 3 
D 

Concent"aton Bbnt 7~ 
(r g!g dr/ w t  l 

I 
L3.2 N - 8 
20.4 8 cn 

Table 6 INate.qtlality rr,easuremrr.s (Or Phase 1 TIE treatments conducted an 9 , lWE.  

Organism 

Cew@lw7ie dubia 
3aphnia r n ~ m  
Pirirep,iaks p~vrmlzis 
Amerrainysis ban's 
~EJnchm,hyn&vs ,a#iss 

Test Dunlicn LC53 (pgrl-)  Rslerelce 

48-hour 0.97a CDFG - ATL R q M t  P216I-2 (IS*) 
#-hour C.320 Mokry a d  Hoaaland (1 '390) 
%-hour 2-78!) CDFG - All. Repw; P2161.1 (1938) 
96-haur Ca.004 Offix ot Pesticide Frogmms (ZOOCa] 
96-hcur 

Treatment -- 
BaseCne 23': 

pH I1 ShiH 
3H Ambent C8 Column 
pb kmbiect C8 EIl~ale 

VJaler QL ality Parameter 
Dissdvad To'a Unionized 
Oxygen .hnductvRy Armonla Ammonia 

pH !mqQ ($Sfcrnl (TI&) {mg;Li 
8.07 8.16 1140 0 8 0.033 
8.07 8.16 1148 06 OD33 , 

6.11 0.06 1553 1 .O OD60 
824 6.12 1L8j 1.1 01)87 
81 5 8.44 1127 0.7 0.0% 
8.35 8.50 640 . ND h D 

P 30 8.08 7.93 1102 0.8 0 . 0 6  
Erzvrne 7.W 8.08 1221 23.5 0 968 



Conclusion 
1 )  

Rfsu ts Iron both sedirneni pore aater TIES rn consistent Toxisiywas i-rcreahied add% PBO and 2 
by dackasing test temperature. 82th lines of eviknoe suggest pydimi: pealclde3. Chemical ~nallpis % 

I 
I-' 

idicaied sarrp:e concentrefons ol hifenlhrin h0.e t2xck.y thesholds f o r  nrysids. Pifertrin :oKic@ to '?' 

w 
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