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Status of Ssdlmant Toxicity Bloasreys, T.M. Dillon. D.W. Moore, T.S. Bridges. USAE Waterways Experiment Station, 
: 	 "icksburg, MS. Sediment toxioity bioassays are required under 5 103 of the Ocean Dumping Act and 5404(b)(l) of the Clean Water Act 

to ,valuate the disposal of dredged materiai. Regulatory use of these tests implies that they are fully developed. This is not always true. 
while soma bioassays are intuitively more appropriate than others, judging their developmental status has been difficult due to e lack 
,,f guidsnoe To fill this gap, input from users and developers of sediment bioassays was soliclted over a 2 year period and is summarized 
in a threa-phasad developmental paradigm. Phase I outlines activities conducted oftan by the initial test proponent. These include , 

speCies/endp~intselection, statistical/experimental design, QAiQC, interpretive guidance, etc. Phase 11 discusses what constitutes 
scientific acceptance of a particular teat. Phase iIi describes a process for regulatory agencies IUSEPAIUSACE) to judge the 

of bioasseys vis e vir dredged materiai evaluetions. For example, technlcaiiy sound, widely accepted bioassays may 
not be appropriate for regulatory usage. This developmental paradigm has several applications: 11 describes a logical, sequential 

framework for developing dredged material bioasseys, 21 provides initial guidance for evaluating the relative developmental status of 
sediment bioassays, 3) identifies gaps in our knowledge where additional research is needed and 41 provides general guidance to other 
r.guiatoryiscientific programs using sediment bioassays (e.g. CERCLAISARA, NRDA, EMAP, etci. 

Ammonia Toxicity to Four Banthlc Marine and Estuarine Amphipod Species. C.E. Schlekat, A. Kuhn-Hines, and K.J. Scott. SAIC. 
Narragansett. RI. Pore water ammonia has increasingly been mentioned as a potential source of mortality in sediment toxicity tests. 
Ten-day water-only experiments were conducted to determine effects of aqueous ammonia to four species of amphipods commonly used 
in sediment tasting, including Ampefisce abdira, Eohaustorius esruarius, Leptocheirus plvmulosus, and Rhepoxynius sbronius. To 
determine the influence of DHon ammonia toxicity, tests were conducted at pH 7.0, 7.7, and 8.4for each species. A trend of increasing ...~ 
~ens . t i ~~ t y  witn increasing prl wasobserved fa, a 	 ammanta was the more toxlc farm totolal ammon 	 specas,.indlcal:nq that un~onnzed 

f: 	 nowever, sens tivlty to an onized ammo" a :ncresssd wit" oecreaslng ph, tndicaltnq tnat low prl may e tcit an antaqonistic effecl on the 
toxicity of unionized ammonia. A ten-day exposure of A. abdira to sediment spiked with ammonia showed results similar to the 
water-only tests. Interpretation of study results will be used to evaluate potential effects of pore water ammonia to these amphipods 
in sadlment toxicity tests as they are currently practiced. 

~ - - ~- ~. 	 .~ 
Compsrative Effects of Ammonia, Grain Size, and Contaminated Sediments on Larval Echinoderm and Oyster Sediment Elutriate Tests. 

- T.A;Thoinpson, Scienoe~Appiicetions International Corporation, Botheil WA,USA, J. Barton, UEPA, Region X, Seattle. WA, USA: D.R. 
Kendall~andD. Fox, U.S. Army Corps of Engineers Seanla District, Seattle WA. USA 

~ ~~ .... . . 
~ ~ 

A series of expariments&ere conducted using larvae of the eastern Pacific sand doiiar Oendrasrer excenrrieus and the Pacific oyster 
Crassmtreeegigas to compare the differential mortality and abnormality responses to certain tasting variables. The objective of the study 
was to provide regulatory agencies with a means of determining 
~-~ 0 - Under what conditions ammonia levels could cause a false positive response in a test. 

-. Under what conditions the presence of fine-grained material in a test could cause a false positive response. 
-a If thetwe species exhibit similar toxicoiogicai responses in the presence of sediment contaminants. 

~ ~~--
L.: To compare the results for the two species to sediment elutriate testing using protocols developed for Puget Sound, 

~ -andthe Ocean Disposal Testing Manual. 
-

- c)*%)
7RecIt-6 discussed inierms of utility to dredged sediment characterizations, marine site evaluations, and risk assessments. ~~~ ~ 

A . ... 
~ ~ ~ - p ~ 
- p ~ ~  


~ 

~ ~ 
-~~ -	 (G>' 
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Statistical Analysis of 10-Day Solid Phase Toxicity Data for Amphipods. G.B. Thurrby and C.E. Schiekat. SAIC Environmental Testing 
Center. Narragansett. RI USA. The ten-day solid phase test using amphipods has become a standard test Procedure for assessing toxicity 
of marine and estuarine sediments. Because of the variability of statistical performance from test run to test run, information on overall 
test performance is needed for each species being used. The purposa of this paper is to examine statistical power of the test using 
minimum detectable differences for alpha levels of 0.01, 0.05 and 0.1 0; to present statistical power based on the number of replicates 
used: to present test precision data for reference toxicant tests; and to make recommendations for test design based on the specific 
9uastionlsl being asked. Data are available for the marine amphipod Ampeiisca abdita from over 50 test series conducted under static 
conditions in the same laboratory on approximately 900 sediment samples from 1990 through 1993. Although the primary focus will 
be On A. abdira, test performance data also will be presented for the following amphipods, Rhepoxynius sbronius, Leptocheirus 
P~umulosus,and Eoheusforius esruerius. The information will be useful for making future data quality judgments within the regulatory 

where decisions often must be based on small data sets. 
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Dear Craig. 

FIert: arc the references citcd in my recent correspondence regarding statistical 

significance of toxicity data. 

Research Specialist 





ae,r;opmentmlStatus 01 Sediment To=leltv Bio.s..v#. T.M. Dillon, D.W, Mooro, T.S. Bridgms. USAE Wmlorways Experimmnt Station, 
, burs. MS. Sediment toxtcirv b~oassays s!a reqvlred llndor Y 103  01 tho Ocean DU~PIIIQ Act and 1404(bIlt Iof the Cleen Water Acl 

,' tlw d&~posaI  m.tr(11dredged materisl. Regvlvtory ura ot :Itere impiios fhar they are fully doveloued. This is not always truo. 
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-,,,.,, pllased (Ieveloprnenlal parad~gm Pharo I ol8tlonOs actwitier conducted ol tcn by the initial test Prowonant. Theso include 
arirrldpncn~ seleclbon, rrsr+sricalierparlmac~taiOernyn. UAIOC, alletyus!ivs gundance. etc. Phase It discusses what Conltilutes 

, 

. ..... 

. .,, .r,f,r accaptarxcc n l  a pari<cular ~es!  Pnase Ill dsrcribes o process lor regulatory iuencies (USEPAIUSACE) tn  judge tho 
,. ,, ,p,,.lenarr ot btoarsa.,r v n  a vrr For oxamplc, ts~h~\ ica l ly  hiaass8vn inavdredged yriarav~ai e v a l ~ a ~ ~ n s .  sound, widely a~cep tod  


he ~ppro~ raa tnlor !nuuialory 6 t s s y ~ .  T i l l a  0evoIopmer~t01 panadigm has several applicalions: ll de5cribOs 8 logical. sequential 


. .. nr[llk 71 provides imicial yuidancc lor uvsluar~np the #clntive devaioprnentrl statuc Of 
10, devslgp%ny ilreducd mltcl lal b l o e ~ ~ a y ~ .  

. .rn$ b i o a r s ~ ~ s .  m m ,  C O S U ~ C C ~ 
31 idanrtl8es y d ~ r  our knuwledyu whrno additlul,al 8s nredod end 4) prov~dcs pertoral guulance to other 

, . . , , to y i r ~ . r n t ~ l # ( ;nraurdrnr using rcdrrnelll Dmoaisays i s y .  CEHCLA/SARA. N I I D A .  LMAP. olCI. 

Im,nanls Toxcclty t o  Four Benthic Marine and Eatuanna Amphlpod Spesle.. C.E. Sch lsk~t .A. Kui~wHrnas. and K.J. Scott. SAIC. 

, . I Po,e.vr.rar anxrnnne nrr ~~>c~enscnyiy as s potaotial source u l  mortality in sodimen1 toximly tarts. the011 ,nentluhcn 

. . nay  W~IPI-OII~Y expel ir+.n!, were sonduc~rd  so det~rmtr,o clfesls 01 aqueoos rnlmo6>ia l o  lour spsties 01 smohtpods commonly used 
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-",,.-,e,rle cnm,cnrm ut ,rno . >mmwilr torlc ~ V S Iwero conducted at PH '1.0. A trcndotincrearir~n 7.7. ana 8.4 lor eacl, specius. 
.:,..., rr, .:it.i; mr,,.,.r..+ l r d  ishreruud to, ~ 1 1  was tlrernoro toxic form. w.tfl .nr,e>srny i , ~  rpectuj, indtsoting that u,~~Onl7edBmmon#a 
.*., , r c r i t ~ v ~ z v  n r . , r , . ~ lani~.or . ,s. I , i : ~ ~ ~ . ~ ~ d( I U C ~ ~ ~ I I I S Q  fha l  low pi1 may ui8ciI an O n  lhe10 J .  ~ 8 t h  pH. ~ttd~ca~ot,q a ~ ~ t a g ~ n i ~ l i ~ e f f c c t  
! i r e d . iidv sxlior, ire u l  A .  abLlrm ro lcdmlv!lr rl,#koJ wttl l  immuni r  showed results similar lo  then it." 

. . I : l t i te,p,. ' .<m- . . I  stud,  t e i v n r  - 0 1  be usad to evlrlurtn potentla1 olfnsts 01 pure wat.1 nmmoni* to  illesn a n l ~ h i w d s  
',> , * S T %,<",<,r9*#<I,(,,,.+,d ,?,6," "re r.ut,c:>rl,, &:<.mdT,ced 

opaqdtlvs Etleets ot A r n m ~ ~ ~ ~ b ,G r w ~S i l o  an0 Contamonated Sediments on Larvrl Echinodemm and Ov8tar Sediment Elutrimto Tsstr. 
inomprri l l  iclul.:p a v ~ i ~ r a t ~ u ~ r s  Cnrpo~a~non. J. U~l10n. UEPA. Region X. Seaole. WA. USA: D.R. ~ n ~ c r ~ ; ~ + . n r , ~ l  Outhell WA,IISA: 


I d @ s . ! 5 A r m ,  ' o u y ~+I t c i < , , n * P . r  Scrtt le U~StrtcI. Senltls WA. U S A  


c t . .  ?I cxu<:rimv!rii:a +r-ra ~~~~~~~~~~~rl ur,q~ol i i v s u  01 ~ i weartcrnPRC,I~S sand dollar U~ndras ler  erccntr!cuc and the Pncilic nystcr 
rs;,;irsa #+,.rr 10 i,i111r,31': the d~I(c~(~~,t~_~Irn.ir,dri(v rnsponrur to re r~e in ter t inganduD8~orn~glltv varlilbles. Thc obicctive o l  the studv 

! . LV L ) ~ Y I ~ . ~ -IC~UIIIIII, . <?F I ,C~FSvll l l :  1V ~ B I V .  n i  dutc<m~"~t>" 
U I I U . ~ ~  C O < ~ . J I I T ~ ~ T .  iovel, cot81dcause a f ~ i s eposi~ova rcspontc in a lust.C,~.IT ~ i > m i . z u l t  

v,..nc. what ~,~,,.~.f,u:l,,lie n,,.renco "1 l,ne.yr)inad osaterel in s tor t  tould CAUSU a false po581avc respunse. . 11 t l ~ t. N U  : ~ , P C S C I~ I I I I L I I  ,,nii.l toxlcvlo~lncal r~sp0nrus  in riw presonce of $edima~>t cnntaminnnls. 
I n  carnv.lre t l l ~ .~es~sl!s dovClOood lo r  PuVet Sound. l o r  ? I ? U  i r rn  rpuciax to sed~mo,nt nlutriatc testing uscng ~ro luco l s  

J ~ JIne Oivan r r i rc.~rsIlcrr lny h l r n t ~ ~ !  

. > .  /, 

. ,, 33% -. 
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j :~LILIICOI 01 1 0  ( l a ~  0.6. ll,ur=by and C.E. Schtekbt. SAIC Fnvrronmer~tal TeslingA(~a lvs i i  bolod Phofe Tox,city ~m1. for Ampl,lpods. 
i n l c ,  Narlaydnsetr, R l  ;.is& The lull d r y suhd rrhalo lest uslog nmfif18pods lhas hecu!ne a standard lest procodurs for arrsasing Ioxiclty 

/ ',I;!, ne and eatu,>,ine Lcntma,>,s. B o ~ u v s a  uarlabtli(y 01 ~ t ~ ~ ~ r l c s a l  from lost run10 test run, i n f o r m ~ i o nOn avcrail c l  !I,+ ~ ~ ~ I o l n l a n c u  

/ ~ is  rIICI:,IPL~ ~ ~ srwc,<xa hi.ng r11c p%llpUSC 01 t~ t is  paper IS to cxeminu Stat i i t~csI  power 01 the *==I udngL: r ~ r ~ t r j r~ c ~ c , ,, ~ ~ 
! .clc~.urnn~tacrdbled,tt?ranio, tor alp113 level; 310.01,0.05 m d  0.10: to pruscnt stalastical power based on the number of replicates

i . r d  IU na!a IUI based on the specitit urssCrlt lest L I I ~ I I . ~ S ~ O ~ ~  reltl,cn-e t~x i can t  fuS15; 2nd 10 make resor?mrendrrions fur test rt0si.n 
i .:I: z , i ( i i  h i , n g  arb.c* u o ~ rare  au.s%lablots., ,nu m~:,-cneamvl,i~od A,?u,elissO rDdrtir trom uvor 50  lust  sarius conducted unden static I 
I " d  .,,,n#s ,,, t , > o - a 7 ,  0" 900 sadirnur,t ~ a m y l c sI r w n  1390 lhrougll 1993. Althnuylr the primary focus wlil i' . ~ P , , > r a f ~ e r v  o~~cox# i r~d :+ i y

! , ,,: A e, ,d,ra .  r rc t  L,c.mtofrna#z~t: be pruscnttrd for the I o l l ow~~ l ( l  ; 
; 

o i t d  .+I=.,,.,,ll nmpll i~ods. Rhenoryni,,.~ aDrOnius, Iepruche,ius 
. , , 3 . . 1 1 6 ~ s .a n 0  i u r , ~ l r r i n r , b ie s l u s r , , , ~  111e ,nrv,,nerion ill he u ~ e I ~ ~ lmnklrq l l ~ tu ro  i~(tg8nent. within the reyulnlorv \10, dstn q u a l t ~ ~  
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Dissolved Oxygen (mgll). 

=,yire 3-15, Cu~nulalfvedlsinbutlon ot ine mmlmum bottom oxygen concentration measured over a 24-hour period as a percent of 
In Ihe Vlrglntan Provlnce '99t (Dashed hnes are the 95% confidence intervals). 

The percent area class~fiedas degraded based on a 
. I ) :  ? o: 52 mg!L. in the Virginian Province calculated 
: t : t r i ~  cc>rrtinu6usand instarltaneous DO nleasurements 
::. : ;at differ signii~cantly. Dara collected during the 

;i.:',"~ Demonsrratior~ Prr,!ecl show t!;at temporal 
J :  ability in DO conc.-,nt.ration is less dfurnal than in 
.:iii:r regions ( i .e. .  the Gulf of Mexico). and that a much 
I,,:,;er rime series 1:. rcqilired to "hct:r:" classify a 
.::!,on:is degraded than J iimple. poinr measurement. 
t :~ ! : .in  addition to the logistics and additional cost 
i::i.;lvrd i n  the relatively short-term deployment of the 
l).liaSundes. resulted in this measurement being 
dis:;ontinued after 1991. 

- .I.? Dissolved Oxygen Stratrhcation 

Th: difference beiween surface and bottom DO 
.~:cenrrationsmeasured a< bnse sampling stations is 

I '~ ; . j t ra tedin Figure 3 16. Differencesbetween bottom 
. % n ~surface DO were less than 1 mg!L ir; 67 r 10% of 
l i r  ares of the Province. Approximately 8 5 6% of the 
.i:e: ot  the Province showed differences greater than 5 
,T:'L. This agrees u ~ t h1hr data presented on stratifica-
1 . 1 - in Seci~on3.3.5  i n  wh1ch762 1OL7oof the Provinc~ 

found ro be well-mixed and 7 = 7 %  significantly 
! :  itifled. 

Figure 3-17 illustrates DO differences by estuarine 
class. All of the highly stratified area was found i n  the 
large estuaries and large tidal rivers (8 t 8% and 17 r 
32%. respectively, exceeding 5 mglL). with the largest 
A DO measured being 7.8 mglL. 

3.2.2 Sediment Toxicity 

Sediment toxicity tests were performed on the 
composite sample of surficial sediments collected from 
each sampling site. Solid-phase sediment toxicity tests 
(Swartz el el., 1985) with the tube-dwelling amphipod. 
Ampelisca abdim,were conducted according to procedures 
described i n  U.S.EPAIACE (1991) and ASTM (1991). 
Scdirnents were classified as toxic if amphipod survival 
in the test sediment was less than 80% of that .--,control sediment and significantly different. Approxi-
mately 21 + 10% of the sampled area of the Virginian 
Province exhibited toxic sediments (Figure 3-18). %
However. only 1 = 10% of the area had sediments where y 
survival fell below 60% of control survival (LC.. & 
sediments were very toxic). The estuarine class with 2 
the largest proportion of toxic sediments was the large $ 
estuarine class (24 % 13%); with the small estuaries and '' 
large tidal river classes exhihiting a lesscr extent of 2 
toxicity (19 + 14% and 10 t 7%. respectively: Figure 
3-19). llowever. the confidence intervals around all these 

- -..--
%ta;isticai Summar?. EMAP-E Virginian Province - 1991 Page 31 






