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1.0 INTRODUcnON 

The objective of this study was to examine the behavior of a test system in relation to the 
addition of organic carbon. The test system consisted of a test organism (the amphipod 
Hya/lela aZleca) exposed for 48 h to the control substance (reference sediment) spiked 
with the test substance (alkyl benzene sulfonate). The organic carbon of the test system 
was manipulated by adding humic acid (Aldrich Technical grade, sodium saJt). 

All biological and analytical testing was conducted at TRAC Laboratories, Inc. 113 Cedar 
St., Denton, TX 76201. 

20 MATERIALS AND METHODS 

Documentation of sediment toxicity test procedures was per Good Laboratory Practices, 
40CFR Part 792, August, 1989. 11tis documentation is provided as part of the raw data 
(Appendix A). 

2.1 Organisms 

Organisms used in the tests were Hyallela azleca obtained from in-house cultures 
(Appendix B). Organisms used in the tests were 14 ·20 d of age. 

2.2 Reference Sediment 

Reference sediment for the tests consisted of sandy loam topsoil obtained from a 
commercial supplier. The soil was sifted through a 1mm2 mesh sieve. Before being used 
in toxicity tests, the soil was tested for suitability as a reference sediment by exposing test 
organisms to it in a 10 d chronic growth and survival test. 

2.3 Humic Acid and Reference Sediment 

Procedures for preparing the humic acid/ABS mixtures in the reference sediment are 
provided in Appendix C. The toxicity tests were begun on 8/17/93 and ended on 8/19/93. 

3.0 RESULTS AND DISCUSSION 

3.1 Toxicity Tests 

Results of toxicity tests are provided in Table 3.1. The toxicity test on reference 
sediment without bumic acid showed acceptable control performance and a clear 
monotonic dose response. Tests in which humic acid was added to the reference 
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sediment did not show adequate control survival. Mortality in the controls of these tests 
v,-as related to the amount of humic acid added, with nearly complete mortality occurring 
in the highest (1.2%) humic acid addition. 

3.2 Analytical Testing 

};o interstitial water (IW) could be collected from the treatments containing humic acid. 
The IW samplers used in previous testing and specified in the experimental protocol 
were not effective in collecting IW. Sediment was collected from the test vessels and 
centrifuged at 3000 rpm for up to 1 h, but no clear separation of I\V and sediment 
occurred. Sediment was pressure filtered (up to 80 psi) using large (245 mm diameter) 
filters of up to 5~ pore size, but no IW could be collected. Due to the poor organism 
performance in the treatments containing humic acid, and the difficulty in collecting IW 
samples from those treatments, further analytical testing of OW and sediment v.-as not 
conducted. 

Table 3.1. Results of toxicity tests on reference sediment/humic acid mixtures spiked 
v.ith alkyl benzene sulfonate. Values are % survival (n = 30) after 48 h. 

Exposure 
(mg;Kg ABS) 

Treatment (% Humic Acid) 

0 0.6 1.2 3.0 

Control 100 70 30 3 

250 100 53 33 a 
500 77 87 27 a 
1000 10 37 20 a 
2000 7 17 20 a 
4000 0 a 3 0 
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REPORT PREPARED BY: 

£{;{/JL3 
Date 

Statement of Quality Assurance 

This study was reviewed by the Quality Assurance Officer to insure the methods) 
standard operating procedures) and protocol used in the performance of this study were 
followed. The final report is an accurate reflection of raw data. 

BIOASSAY SECTION 

Raw Data audit: #
 
Final report aUdit:__~_~~t/ _ 

/~:t:~~ 
arne e ables, Ph.D. Date 

Quality Assurance Officer 
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HYALEUA A.ZTEO\
 
ACUTE SEDIMENT TEST SURVIVAl DATA
 

TRAC 10 7:1-- t/.J.:1 Sponsor: SOAP AND DETERGENT ASSN. 

R # Organisms Alive 
Exposure e 0 
(mg/Kg) p 0 24 48 e 

1 
a 
d

CONTROL 
2 

1 
250 2 

1 
500 2 

1 
1000 2 / 

1 /.
2000 2 I. 

1 "jj
4000 2 If 

Load I1ffJ 
Operator Load 

ilCheck 

Comments Beg~1 End 
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SEDIMENT TEST CHEMISTRY 

TRAG ID j!J.4fJ.l Species: H. azteCB 

Dissolved Oxygen 
(ppm)Exposure 

24 480 

Control 5". I S~5·J­
250 5. ) S,d..>:\ 
500 {:\ S:i51
 
1000 {3
 s,~r:z. 
2000 5, ;;.5.7
 rtf 
4000 ~f""5:1
 5~ 

.{"'.( 5,:;­(C"'T!ZOL D~ ~3 

Operator i-T IrD I.:[(t() rrrPh 
Time /(j30 1000 VJ115' 
Meter # 4( iF! rtf 

Temperature °c 
Exposure 

0 24 48 

Control d,').7 JL/.L,.!JS:.?-­
250 :J.)-, lJt);J­d5·~ 
500 :;5", Lf.~5.J- J5.4 
1000 ,.J§.J­ 2r, Lf 115.7 
2000 )5.1 JS. t{ J5. '1 
4000 dJ",/)­ e-S',3 ~.I 

;} '),;J­~-.l,)0 - due <95.2 

Ope~ator L.TIf0 Lrfro flWJiJ 
Time lOW qSO'iSU 

:r:t
2­ 1[.z..Meter # ~~ 
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~' SEDIMENT TEST CHEMISTRY 

TRAG ID Species: H. aztecar~ Ifl:l 
pH 

Exposure 
0 I 24 I 48I I 

Control 1,~7,7If 
250 7. '7'J,i 1.7 
500 1.? 7·7 7," 
1000 7.,J.y 7.7 
2000 -:;q 1,7'.7 
4000 f.1 7,17.7

7,r1.g)000, d,u ':' '7,0 
, 

r 

Operator l.T(m wI£(L-t/I/V 
Time 104('" °llio 1/000 

Meter # 111I 1ft 
Conductivity 

Exposure (urnhos/cm) 

0 24 48 

Control '-IIC '-/10 '1DO 
250 4/0 1/JDL/ln 
500 l.!/(!410 4/D 
1000 4SDL/ Ie'-110 
2000 410 <fIn 45D 
4000 '-I'd/) 190t1/0 

4/l)4-(.10~oO -6<.<.0 Lf 10 

Operator Lflf() cr/PD 1'rrP!L1 
Time loro IDle)IOCJC' 
Meter # .:.i13~1, 11_1 



HYAL£LLA AZTECA 
ACUTE SEDIMENT n:ST SURVNAL DATA 

Sponsor. SOAP AND DETERGENT ASSN. 

Test Substance: A1kylbenzene sulfonate 

tJ, 6 ;t t/.~I~ tJA..:L'1t ,~,4,~ Age //:-·~.7c ,/ Brood 1/0/1;'- //d" 
/ c;l..t;~1 

2 

1 

2 

1 

2 /..) 
,.. 

1 15'­

2 J.) 

1 I.:; 
2 /J 
1 If" 

2 If 

Load ?P 
Load /,;

Check 

4000 

500 

250 

2000 

1000 

Operator 

R # Organisms Alive A 
Exposure e I D 
(mgIKg) p 0 24 48 i 

1 
v 

CONTROL 
e 

Comments Begin End 

/;..,ut.J
-;JJ:!;;­
f1~ 



SEDIMENT TEST CHEMISTRY
 

TRAC 10 _77J=~...-.:'l:..s..:.~:!..ooC3~_ Species: H. azteca 

Dissolved Oxygen 
Exposure (ppm) 

0 24 48 

Contro: 5·3 r:V '-I;~ 
250 s:t./ J:I i/.5"' 
500 5.5' ..("1 J../.0 
1000 5".4 S':( 4,7 
2000 ;'S­ ..r, l '-/.9 
4000 5·7 3.3~ '1.1­

ScJO ­ o',_~ ~1 s:.v 3,~ 

rtrPiu IOpera~~r Li/PV LT(ro 
Time io;.o I~)c qSo 
Meter :# ::tJ1 :ttl --rs:J 

Temperature °c ! 
IExpostre 

0 24 48 I 
Contro: d-). D vlr-.7 o?5t? 

250 ).5: 0 Jr.7 0/5,~ 

500 ~5":O ~.O J5,Cf 
1000 J.4. ~ JS'. y. ~s,7 
2000 cJ..Y.7 ~f~ ~5.5 

4000 JI/.g U.O dS,t, 

e0 f'-T!.C{ - d.oJ) J-t). 2 11",0 ciS."" 
I 

Operator L1/~70 LI! flO 1/h01/51 
Time I02-eJ tf5D 955" 
Meter 1# -:it..., ~;L l1d0.-­

~ Q(oA."r-} 9) Z.M "r]" 

~.2.. 
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SEDIMENT TEST CHEMISTRY
 

TRAC ID TJ·lf~3 Species: H. azteca 

pH 
Exposure 

0 I 24 I 48I I 
Control ~,5 ? I ~ ,~ 

250 ~.a?3 ~.I 
500 q-, { ~,d.t3 
1000 21~?3 f/ 
2000 ?J ?~fo 
4000 <j.3 q.D ,?,~ 

~,d..?3 'I. ;LCofllT1?DL .du C 

Operator LT ltD [iI r-o m9/1r 
Time Ic'1 ( )OO?)'13D 

Meter # :PI-t(~I 

Conductivity 
(umhosjcm)Exposure 

240 48 

Control 500 J1,-o tolD 
250 nO Sh> ~DD 
500 J~()SUD boo 
1000 S70 SZio toSD 
2000 (pDQ)Co I .ITO 
4000 5'10>Do fulO 

Zooo-cktp ~o srD ~JO 

Operator LT/PP moldL11ro 
Time li.olJ ID!O !D;;o 
Meter # (13~3 :#3 

/(
,'1 c 



HYALElL4 AllECA 
ACUTE SEDIMENT TEST SURVNAL DATA 

Sponsor. SOAP AND DETERGENT ASSN. 

Test Substance: Alkylbenzene sulfonate /1 
. /. 'II 

/.,;1 if e.:t~ &/'k p4 hu-y~~' 

R # Organisms Nive A 
Exposure e I 0 
(mg/Kg) p 0 24 48 i e 

1 
v a 

/ d
CONTROL /~ e 

2 IJ 
1 /f/ 

250 2 /

/-..5 
1 ./

/)
500 2 17 

1 /..5 
-' 

1000 2 
.r 

/J 
1 1:/' 

2000 2 /.> 
1 If 

4000 2 /f 
Load LT 

Operator Load j7JJ
Check 

Comments Begin End 

t 



SEDIMENT TEST CHEMISTRY 

TRAG ID Species: H. azteca1iI-f',1.~~­
Dissolved Oxygen 

Exposure (ppm) 

0 24 48 

Control 4,Y '-I.l.JSo. "" 
250 4.t{~:J- 3,(0 
500 If.q 3, I4.Cf 
1000 :; C> .:3,~4,0 
2000 3,3~.O 4.0 
4000 q,~ 3,~lfS 

5"", ;L() ctO- c.L....f Lf,S' 3J~ 

Operator LTIf'{) LT/rn rnP/U' 
Time 1031) lULu )ODf) 

11{Meter # -11=( 1+/ 
Temperature

> 

°c 
Exposure 

0 24 48 

Control ;)').:J­ ~r:lf cJ5,~ 
250 2J-. YJ5, ;)­ d54 
500 JS,D )f.1 ;)5.5 
1000 ~Cr.D~S:I ;)5"·10 
2000 )S,3 ?S.f as:t 
4000 )),) J.k.O d4?D 

;)t;. to~ODO -duD J~. )2'>·<6 

Operator w/ro
 UlPn t:r~ 
Time )02{; 1JlJ /0/)5" 
Meter # ;,}j ~~2 #J.. 
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SEDIMENT TEST CHEMISTRY 

TRACID 71- 1/1,­ Species: H. azteca 

I I 
pH 

I
Exposure 

0 I 24 I 48 

Control q.& ~', L/ '5,5 
250 ,'l' !J ~tf 'l{/S'! rc 
500 f,G Q.3 9;,5' 
1000 Y,7 ft.f 8.5 
2000 q,& q,~ ~,~ 
4000 <?[ q"7 ~, S­.? 

;LOOO- duo q.& f,~ 8.~ 

Operator LT fpc L1/PD rn1>/J...r 
1ime JC4{ 1<iO /O/R-
Meter # ={ :!t{ r-f/ 

Conductivity 
Exposure (llmhos/cm) 

0 24 48 

Control 540 7(/7) >?57J 
250 5'1C 7ro ~OD 

500 ("CO 700 'lID 
1000 bee 7tnJ 900 
2000 (POD 7f:~ lJ9D 
4000 !POD 7/0 'lC,O 

7-000 -Lt) bcv 7tJiJ ~OD 
I 

Operator a/po a/po rrY91t.r 
1ime /c5C 1010 Irxb 
Meter # 3 ~ 3 



HYALELUi AZTE~ 

ACUTE SEDIMENT TEST SURVNAL DATA 

TRAC ID d- ~.;J:f' S~nsor: SOAP AND DETERGENT ASSN. 

TEs~ SlJbstance: A1k¥lbenzene sulfonate .. 

J ;It CJ~~ (J.a."/~ w ~~ IJ Age If': dt.'c 

R # Organisms Alive A 
Exposure e I D 
(mg/Kg) p 0 24 48 

1 IJCONTROL 
2 )f 

1 
250 2 

1 /; 
500 2 /5 

1 I;{ 
1000 2 I. 

1 If 
2000 2 /j­

1 If 
4000 2 /1' 

Load /IJ} 

Operator Load 
ifCheck 

Comments Begin End 

!tID
 



SEDIMENT TEST CHEMISTRY 

TRAC 10 _14-"tiS Species: H. azteca 

Dissolved Oxygen 
Exposure (ppm) 

24 480 

Control ~3s.;L q.O v. 

250 3.'-/~3 ~.~ 

500 5":4 4.l{ ~.t 
1000 3.2-)'< 3,~5.3 
2000 ~.9if, \ 5..:>­
4000 z ~ 3.~5.3 -../. 

3,04.1eONT1COL -du p ~t.f 

IOperator w/vo LT(,~ rnPla 
TIme renoIc30 Jc.VJD 
Meter # J.­ :iiI .p/ 

Temperature °c 
Exposure 

24 480 

Control 1"\-\;l/. ~ ~). x,I 
250 1~~ ~~.~J-t.f.f.c 
500 d-~.L/J</,~ S-~.t 
1000 1(,('Jlf.&, X.5 
2000 )):;J, 1./. (p ;)5·5 
4000 ;t./.t ;)5.9)&.~ 

2r:()S1)-~ ~5:(2.4.3 , 

Operator crI(T()I--T IPrJ rrrP/a 
TIme loW '1Sl) /r;/O 
Meter # ~Z- -=-J­if~ 

-* '12. ~c:uL-1 ~'" ~p Z ;!> 
4.2 

f- '~udi;\1 I {\ Re..?;,2.. 
;s 3.5 J l.(3~ 
50D 0.~S<J re \. 

'"" 

-
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SEDIMENT TEST CHEMISTRY 

TRAC ID Species: H. azteca"Til- ,,;~ 
pH 

Exposure 
240 48 

Control g.t{ ~,qq,D 
250 g.1g.~ ~. 7 
500 <g,~CJ I I CIS 
1000 q. I f.~ S',9 
2000 4,() ~/? 8/1 
4000 1.0
 )§P96l~,7 

q,D q.~ c;{.95?Jo- ~--<-{) 
I 

Operator lj (ft)LjIPO rrtP/)..{ 
Time lOll ( J[)15'CJt.fO 

Meter # :!:-(-ttl ~I 

Conductivity 
Exposure (umhos/cm) 

240 48 

Control )10D?CO 740 
250 750 /500~~o 

Jf­500 '15D JtDOJ 1'10 
1000 joo 1/0() JJj~D 

2000 ( IS1; ?t:tO 14CJo 
4000 lO.rn1m 1451) 

<?~o 10lo1000 - ~o II/oc 

Operator dip!) lJlro mPJJ-1 
Time JD3[;1010/IDs 

:iij.~Meter # ~3~ 

K.q:: 2 I~ 

r Icoc 

!r,Z
 



GENERAL DATA SHEET 

TRAC m -;:6-fiP YI;Y/{ld9"vZ) SPONSOR e5:DA , / --~--

/I{Uf~ (Uy~J/:1 FV ¢~D 

~cy.i r/J Ijul4~J7I 1J!~i ' 
tJ.6; I~. <1'3 ~ ()C~ ~/ z/J A,IJ/
'I hw?dU J:o= Jff7 0 C . 

~ d OYcl.bd /Uk~ J (iM) 

J HA -I. J) 

o IJ.. r. 1-0:) iJ"d- , 
~~~~I 

-:. 91 

,0)X :)UOoJ ~/O X;l· £3
 

:- ,J /0 =55;).
 
::;16 X ~
 ~ 

.A-IJ/
 





DEV1AnONS FROM PROTOCOL 

TRAC ID7d--I/.!~ ~/..; Y)'f ~';5 SPONSOR ... 5:p/l 
DATE &/!{!ty -.-.:..----­

7 / 

REASON FOR DEVIATION: . 

/j/~~J/~~ 
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OEVlATIONS FROM PROTOCOL 

TRAC 10 72J '1~~ 9,1t Wf SPONSOR ,~J)A 
DATE ~3 -=:::.-.;~---

DEVtATION" /// / ## . J 
. //(j #rJj../t/ d:.L&c--(&/ /tvy' oMdl9/~:/2'~-' 

CORRECTIVE ACTlON: 
/;~ -/.' ~/~i Ii. -r/) itUUij fr(,A:&T .J- 'V. ;;r 



DEV1ATIONS FROM PROTOCOL
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DUTIES OF PERSONNEL
 

TEST SUBSTANCE: Branched detergent slurry; alkylbenzene sulfonate (ABS; T-1343). 

TRAC ill: TB-422, TB-423, TB-424, TB-425 

SPONSOR: Soap and Detergent Association 

STUDY DIRECfOR: Patrick Downey 

QUAUTY ASSURANCE OFFICER: Barney Venables 

lABORATORY ASSISTM'T: Melody Pride, Nhung Tran 

TEST SYSTEM: Hyallela azteca in reference sediment + humic acid and decWorinated 
tap water. 

•
 



STUDY DIRECTOR: Patrick Downey (PID) 

1) Responsible for conduct of all phases of the test. 

2) Coordinate toxicity and analytical seeton. 

3) Supervise laboratory assistants. 

4) Prepare data sheets, master checklist and test protocol. 

5) Prepare ABS stock solutions. 

6) Supervise and assist in spiking sediment with ABS. 

7) Supervise and assist in preparation of test vessels including placement of rw 
samplers and addition of OW. 

8) Supervise and assist in test startup, including initial in situ measurements, 
addition of organisms, and collection of IW, OW and sediment samples. 

9) Supervise and assist in collection of IW, OW and sediment samples. 

10) Transfer custody of samples to anal:lical section for analysis. 

11) Supervise and assist in maintenance of test. 

12) Supervise and assist in ending of test. 

13) Preparation of final report. 

QUALITY ASSURANCE OFFICER: Barney Venables (BJV) 

1) Conduct QA reviews of test.
 

2) Submit QA reports to Study Director.
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lABORATORY ASSISTANT: Melody Pride (MPT), Nhung tran (LT) 

Melody Pride: 

1) Maintain H. azteca culture 

2) Sift topsoil through 1 mm sieve to produce TRAC reference sediment,
 
Lot #1.
 

3) Prepare organisms for testing.
 

4) Assist in sediment exposure preparation.
 

5) Assist in startup of test (addition of overlying water, addion of
 
organisms to test vessels, record initial in situ measurments. 

6) Assist in test maintenance. 

Nhung Tran: 

1) Assist in sediment exposure preparation. 

2) Assist in startup of test (addition of overlying water, addion of 
organisms to test vessels, record initial in situ measurments. 

3) Assist in test maintenance. 
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MASTER CHECKLIST
 

DATE ACfIVITY OPERATOR 

BT Oean !\\' samplers and assure that they are functioning properly. .~4~ 
. ',; 

BT Homogenize and air dry reference sediment IfIV 
22 d BT IRemove neonates from H. aZleca culture. 'If;fP / tJD 

14 - 21 d BT Remove neonates from culture and reserve for testing. ~fP / f/JJ 
BT Prepare glassware for tests. f1lJ/L7 
BT Prepare glasware for TOe and DOe samples. ~d2?/L7 

Day 1 Prepare ABS stock. ff1V 
BT ApprovaJ test of protocol by Study Director upon review by QA If!lJjAJrofficer. Study officially begins. 

Prepare sediment-huIillc acid mixtures (0.6, 1.2, 3% organic carbon) fYo/;tJ~~T 
Day 1 / 

, 
Collect and submit samples for analysis of cation exchange capacity 
and particle-size distnbution. 

Prepare sediment exposures. Im/L7hit 
Place sediment in beakers with IW samplers. lfft1! 
Introduce OW. iT 
QA review. QA report. II 

Day 2 Take initial in situ measurements. 1m/I? I 

Introduce organisms to test vessels. ;Jm/L7h/~ 
Take I\V, OW and sediment samples for TO~ DOC, ABS. 1)/ ~ 

( I 
Transfer custody of IW, OW and sediment samples to analytical 
section. 

QA re\iew. 

Day 3 Take 24 h in situ measurements and make observations of test ·V~~/ 
Day 4 Take final in situ measurements. JIfJ/tr 

Remove organisms and make final counts. );J/tT/#frJ, 
/

QA review. QA report. 
er1 - before test. 



MASTER CHECKLIST
 

DATE ACfIVITY OPERATOR 

AT Collate data from toxicity test. 

AT Collate analytical results. 

AT Conduct data analysis. 

AT Begin preparation for second series of tests. 

AT = after test 



GE};cRAL DATA SHEET 

TRAC ill J IfJ J' SPONSOR__5J=-~_-~/l~__
 

0 y-~// 

() rr~ 
c ~·rjrf/ /'/ 

() J/l1~( 



GENERAL DATA SHEET
 

TRAC ill ~~/2~· SPONSO R_S::::...D=---:It-.:...- _ 

.
 
3 (C ?w 1'0'-1c:. Avti 9r~
 

-
~;rrf/fl( 

k flit" /11( 

JfC - / m1~f{({ f 

.X )H1.wrl 
)if J!V1tfT 

)f({ (tf( r!({ 
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GENERAL DAT.-\ SHEET
 

TRAC ill -n3~L( 24- SPONSOR S])A

o'-r-"" s r\/> 0.~l [;1" L.I:: cW _ 
I. 2 70 h-A-U"IMc: 0... U ~ <; (Wc..e 

Ur~\"VV-e 
C - ( 

c ­ Z. 
..--­

~u-~ 
- A \'L\;~ 

tJ.-k1 
rt II 

be. e-- 0< 
J..U( 1 

}x( /( I 
'2.\() -( 

1\ l ( )J1i I) 

2~~2-- L0 , II 

~v()·-( Jflfl !III 
-1'00- 2­

c=' 
q 

UtI JUT If 
IODO ~ ( 1111, M { 

IODo-1- 1(/ I Ui1 Lit( I ( 
/.f)Oo .-:~ 1/
 
2crV () ,... I 11/ f P11 1/ ( I
 

~(Jl;D -f I !< 

L/ov~ ~Z /jt( Jf11 (1/ ( 

AJl
 



GENERAL DATA SHEET
 

TRAC ill 18-4JCL SPONSOR--=S-=D:....L.R..I.--..-- _
 

~ .... --- ­.~. J*f LYf1 JU1
~I .w1 )J-11 u-tr 

3 

.J,H'I y(7 / / 5DD ~ ( 
UH LH-r) --~>3De~3 

j I 7 13 Del\d 
I __---7') I 4 OEAd 

Q()DD.: I --?> /'-1 De. ffdJ ---­
d{)OOJ / /) 1'1 /)end 

'-- -JSbEiD1000/ 

.Lj{){}'D;2 r;£3 ISDctJD 



GENERAL DATA SHEET
 
/ ' 

TRAC ill J'-- IJ.J3 SPONSOR'--=:;=-------­

d44li~t," emJ /JJ:Jl,/
y' . 

I (Z lh~ J /t/{
J, 

¥
7 

~~/I!
C'-/ 

~ //1 
C:L 

),:r[) -I wr 1/1/ 

iT' 
A- ~ 

IjAf tJtf/ 
il 

-J­

ICC 0·- /
 

III ~/I)I 

./ o-e'-- ­
/' 

{ I )Xl p-rr III 
.. v­ (iff vrl/II 

lIC C \-- -f ~ ~~ll" 

J ~ f£f1)tfl 



H R:z.fi,~R 
~DRYwr. 

TRAC ill 1t?- '-!;)7 N = number of fish weighed 

Cooc. Pan Pan wt. Pan + fish Difference N Wt/fish (mg) 

d !'IT, 50 /.307-:vJ i.3/IOj . DOJ 7;; 10 ·373 
.36 L 
13~1 

,30 b 

d 51 /'.3 .if.'j IS ;, 3t./h 7 7 100362 10 
,~ 5~ 1,33d-.J9 J,,33t~/ 3 nnJ?c! IV 

-r'
Itt"~ I .5.3 /,.33 7o~ /.3t/o/z I O(~1C0 io 

;} 51 1,3 ~t../oc /,327/'1 .OD3/Lf 10 ; 3/ c.f 
.06/ Jf.:~ 

,-­
o~ f, 3/9/? J,325'79 'Ire~, (;, ( 10 

.. 

Date Time • OperawT 

Tare weights 8-J{-93 IS,Q/ yoQ 
Fish placed in oven 

Fish removed from oven 

[j--1/-13 

&>/;-7'3 

/t ?LJ 
/30U 

L/ 
L; 

Final weights ,(--/:}-1) / ? 10 U 

Fish preserved: Yes - No Checked By: 
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TOXICITY TEST SL'RVlVAL SPECIES_---'-'-..--:::~~..:::..-..------

TRAC 10 U Lj;J 7- SPONSOR,_~~:..- _
 

SAMPLE ill ?JA/rUU~~. 5~f AGE I.)' BROOD _
 

IV rUt' ¥~ .5J./
 
// . (J?rY~ BEGIN
/~Iv· ~ DATE 

TIME 
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APPE.1\TIIX B: Organism Culture Procedures 
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SOP 105.1: CULTURE PROCEDURE FOR HYALEUA AZTECA 

OBJECTIVE 

To provide a healthy culture of H. azteca suitable for testing.
 

METHOD:
 

A Handling Tools
 

1.	 5mm glass tubing cut into 15 em sections, fire polished on both ends 

2.	 Small pipette bulb. 

3.	 Wash bottle filled with culture water (DeCl-DecbJorinated tap water). 

B. Substrate 

1.	 Imm mesh Nytex(TM) screen cut into 10 em squares. 

3.	 Use 2 squares per jar. 

c. Culture Jars 

1.	 1 gaTIon (3.785L) glass jars. 

2.	 Acid and acetone rinse new glassware before using. 

3.	 Fill each culture jar with lL of DeO and make a mark on the side of the jar to 
avoid measuring lL at each renewal. 

D. Feeding 

1.	 Feed each jar (60 organisms) lXI07 cells Selenastrnm capn'comutum + 10 mL 
YCf three times per week. 

E. Starting A Culture 

1.	 Put 1L DeO and 2 squares of Imm mesh Nytex(TM) screen into jar. 

2.	 Add 10ml YeT and lXI07 cells Selenastmm capricomutum. 

3.	 Place 60 H. aZleca into each jar. 
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4.	 Aerate the culture jar gently. Aggressive aeration leads to increased evaporation 
and "floaters"-animals trapped in the surface tension of the water. 

F. Harvesting Neonates 

Neonates are harvested once a week from each culture jar. This provides a brood of 
neonates each week that are 0-7 days old. These neonates are then reared to provide 
test organisms in known age lots of 7-14 days old or 14-21 days old. This method can be 
modified to provide a smaDer age span, for example, harvesting can be done twice a 
week which yields organisms in a 3 or 4 day window. Fewer young are harvested each 
time but the y,mdow is tighter. 

1.	 Remove the 2 squares of 1mm mesh screen, shaking gently to dislodge all of the 
organisms, and place the squares into a rinse of DeCI, set aside. 

2.	 Gently pour contents of mature culture through 1mm mesh sieve, this traps the 
adult H. azteca but allows the neonates to pass through, and into a collecting pan 
(a shallow enamel or stainless steal pan-the darker the color the better). 

3.	 Rinse the sides of the jar with the wash bottle to free any organisms that may stick 
to the side of the jar. 

4.	 Rinse out the culture jar with D1 water. 

5.	 Refill the jar to the mark with DeO. 

6.	 Replace the 2 squares of 1mm mesh Nytex(TM) screen. 

7.	 Feed the culture (D. 1). 

8.	 Return adults that were collected in 1rnm mesh sieve to culture jar using the glass 
pipette. Discharge the H. azteca carefully underwater, to avoid capturing air 
under the carapace-resulting in floaters. 

9.	 Count adult H. azteca to keep track of brood stock survival recording the total 
number alive and the number of mating pairs. Count the neonates to lIl0nitor 
reproduction. As reproduction drops, replace brood stock with new animals. 
Record all data in appropriate log. 

10.	 Neonates will now be left in the counting pan. There are two options at this 
point. 

(1) Use 0-7 day old neonates in testing. 

B-2 



(2) Place collected neonates into culture jar (E. 1-2). Give neonates a 
brood number and record it in the Log Book. Rear these organisms to the 
7-14 day old stage for testing. Feed this jar at the same rate as the culture 
stock jars. 

A good source of new brood stock are animals that have been matured to 7-14 days old 
but are not used in testing. At 14 days these animals should be thinned to 50 per jar and 
allowed to mature for breeding purposes at this density. Mating pairs will become 
evident at about 18-21 days of age. 

G. Log Book Maintenance 

Each time the culture is handled, the log book must be filled out. The maintenance 
records help to troubleshoot culture deficiencies. The following are recorded in the H. 
azleca culture log. 

1.	 Place the date on the next available line for the stock jar you are renewing (each 
stock jar has a separate page). 

2.	 Record feeding by placing the YeT batch number and your initials under the 
heading "YIT', and your initials under the heading "Alga" for each time you feed 
them. 

3.	 Record the amount of water renewed under the appropriate heading (ex. 100%). 

4.	 Record the number of neonates produced at each renewal. All neonates coUected 
at each renewal are placed into a single jar and given a brood number. This 
number is recorded in a separated section of the log book titled "Broods". 

5.	 Record the number of surviving adults at each renewal. 

6.	 Record the number of mating pairs at each renewal. 

• 
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APPENDIX C: Toxicity Test Protocol 



TEST PROTOCOL FOR CONDUCT OF SEDlME'IT TOXICITY TESTS WITH 
HYALELLA AZTECA IN REFERENCE SED~l: ORGANIC CARBON 
MANIPUIATIONS 

TEST SUBSTANCE: Branched detergent slurry; alkylbenzene sulfonate (ABS; T-1343). 

TRAC ill: TB-422, TB-423, TB-424, TB-425 

SPONSOR: Soap and Detergent Association 

STUDY DIRECfOR: Patrick Downey 

QUALITY ASSURANCE OFFICER: Barney VeGables 

LABORATORY ASSISTANT: Melody Pride, Nbung Tran 

TEST SYSTEM: Hyallela azteca in reference sediment + humic acid and dechlorinated 
tap water. 

Written August 2, 1993 
Revised August 12, 1993 

Reviewed 

Approved 

Patrick Downey, Study Director 

Barney Venables, Quality Assurance Officer 



1.0 INTRODUCTrOJ' 

This protocol is written specifically for the "Sediment/ABS" project Sponsored by the 
Soap and Detergent Association (475 Park Ave. South, Kew York, NY 10016). 
Documentation of test conduct is to be carried out per "Good Laboratory Practices; 40 
CFR Part 792, August 1989". 

All applicable documentation of activities associated with this test is found in the raw 
data 

Three series of tests v,ilI be conducted. Each series will include four simultaneous 
toxicity tests. Each toxicity test will consist of five alkylbenzene sulfonate (ABS) 
concentra tions and a control. Each toxicity test will be prepared as follows. 

1) Test TB-422: Exposure concentrations will be prepared by mixing ABS with 
TRAC reference sediment (Lot #1). 

2) Test TB-423: Exposure concentrations will be prepared by mixing ABS with 
TRAC reference sediment (Lot #1) which has been mixed with humic acid 
(technical sodium salt, Aldrich Catalog No. H1675-2, Lot No. JF 0182&JZ) to 
produce sediment with a target total organic carbon (TOC) content of 0.6%. 

3) Test TB-424: Prepared as TB-423 except witb a target sediment TOC content 
of 1.2%. 

3) Test TB-425: Prepared as TB-423 except witb a target sediment TOC content 
of 3%. 

Three replicates of each exposure will be prepared (See below). One replicate will 
contain the interstitial water (IW) sampler. The same replicate Vrill be sacrificed at the 
beginning of the test to provide samples for analytical determination of methylene blue 
active substance (MBAS) and TOe. The two remaining replicates of each exposure will 
contain organisms for the toxicity test 

The following analytical determinations will be made: 

•1) MBAS concentration in IW, overlying water (OW) and sediment of each 
exposure and control of each test. 

2) TOC in sediment of the unspiked control anc the highest test exposure. 

3) TOC and dissolved organic carbon (DOC) in the IW and OW of each 
exposure. 
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4) Particle size clistnbution (per Gee and Bauder, 1~) and cation exchange 
capacity (per Plumb, 1981) will be determine on TR-\C Reference Sediment, Lot 
#1. 

The toxicity test will begin and IW, OW and sediment samp:es will be collected after the 
overlying water and the sediment loaded with ABS have been in contact for 24 h. The 
toxicity test will last 48 h v.ith no renewal. 

2.0 SOURCE OF ORGA1\"lSMS 

The amphipod Hyalella azleca is cultured in-house accord~g to SOP 105.1. 

3.0 PREPARATION OF ORGANlS\fS 

Organisms to be used for this project will be H. azteca neo::ates 14 - 20 d of age. 
Neonates are removed from each culture jar 20 d before tl:~ beginning of the test. 
Neonates are again removed from the culture jars twice at :hree day interval. These 
neonates are maintained in dechlorinated tap water until lL-.ed in the tests. 

4.0 PREPARATION OF EXPOSURES 

4.1 Addition of Humic Acid 

Analytical determination of TOC in TRAC reference sedli:::ent (Lot #1) will be made. 
According to the manufacturer, assays of the technical gra~e humic acid indicate that it 
contains 38% + 4% organic carbon. An amount of humic acid will be added to 7 Kg 
(dry wt.) portions of the reference sediment to produce th:ee sediment matrices with 
TOC content of 0.6, 1.2 and 3%, including the organic carhen already present. 

4.2 Stock ABS solution 

ABS slurry (TRAC ill T-1343) was delivered to TRAC on 09/13/89. This slurry was 
prepared by Monsanto and reported to have an MBAS CG:ltent of 20.2%. A stock ABS 
solution containing 100 gIL ABS slurry will be prepared by dissolving 25 g ABS slurry 
into 250 mL dechlorinated tap water. Errors in preparaticn may result from foaming of 
the solution during preparation. These errors are minimiud by allo\lring the foam to 
dissipate before bringing the solution to final volume. This solution is stored at 4° C 
before it is used. 

4.3 Loading Sediment With ABS 

Previous testing using ABS indicates that the appropriate ABS slurry concentrations in 
the sediment are 250, 500, 1000, 2000, and 4000 mg slurry/Kg sediment. The ABS is to 
be loaded on the sediment as follows. For each exposure the appropriate amount of 
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ABS stock (Table 4.1) is combined with dechlorinated tap water to produce 50 mL total 
volume. One Kg of reference sediment is placed in a glass bowl. The 50 mL sample is 
then added to the sediment and thoroughly mixed by hand with a TeflonTM spoon. The 
sediment is then ready to place in the te~ vessels. 

Table 4.1 Volumes of ABS stock (25 gIL) to be added to 1 Kg sediment to achieve the 
indicated exposures. 

ABS Slurry Sediment 
Concentration (mg/Kg) 

mL ABS Stock Added to 
1 kg Sediment 

250 2.5 

500 5.0 

1000 10.0 

2000 20.0 

4000 40.0 

4.4 Preparation of IW Samplers 

One 47 mm glass fiber filter (Gelman A''E) is placed over the fritted end of each sampler 
(pittinger, et al; 1988) and secured with a rubber band. A small mark is made on the 
sampler 1.5 cm above the fritted glass bonom using a permanent marker. The open end 
of each sampler is then plugged with a rubber stopper. 

4.5 Preparation of Test Vessels (Day 1) 

Test vessels are 1 L glass beakers. The test vessels which are to contain the IW samplers 
are prepared before the addition of sediment. Three hundred and fifty g of the 
appropriate loaded sediment are placed in the beaker and spread evenly on the bottom. 
Using a pipet, 50 mL dechlorinated tap water are then poured evenly over the sediment 
The sides of the beaker are tapped gently with a finger to settle the sediment. ·Using 
rubber bands, the samplers are affixed to a horizontal rod which places the samples in 
the middle of the beakers. Each IW sampler is then slowly lowered into the sediment 
until the mark on the sampler is even with the surface of the sediment. After the 
samplers are in place, sediment is then introduced into the test vessels without IW 
samplers exactly as above. 

After sediment has been introduced into all test vessels, 800 mL dechlorinated tap water 
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are gently siphoned into each vessel using a glass pipet and TygonTM tubing. The test 
vessels are allowed to stand for 24 b before organisms are introduced. 

5.0 BEG ll\~ING TIIE TEST (Day 2) 

5.1 Initial In Situ Measurements 

On the day the test is to begin (Day 2), initial measurements of temperature (SOP 
403.1), dissolved oxygen (SOP 400.1), pH (SOP 401.1), and conductivity (SOP 402.1) are 
taken from the replicate of each exposure containing the sediment samplers. In addition, 
these measurements are taken from one replicate of each exposure in which organisms 
are to be placed and in both replicates of the 4000 mg/Kg exposure. If all in situ 
measurements are within prescnbed limits (Table 5.1), as verified by the QA officer, the 
organisms may be added to the test vessels. 

5.2 Adding Organisms to Test Vessels 

H. azteca neonates 14 - 21 d old are removed from the holding vessel using a glass pipet. 
Five neonates are placed in each of 14 3Q-mL beakers containing 10 mL dechlorinated 
tap water. The number of organisms in each beaker is verified by the QA officer. The 
organisms are then transferred by pipet to the appropriate test vessel and the time of day 
is recorded. This procedure is repeated twice until 15 organisms have been placed in 
each test vessel. 

Table 5.1. Experimental conditions of test. 

Temperature 25 ± 1°C 

Minimum Dissolved Oxygen 4.0 mg/L 

pH Range 6.5 - 8.5 

Light Quality Ambient laboratory illumination 

Photoperiod 16 h light, 8 h dark 

Test Vessel 1000 mL glass beaker 

Replicates per Concentration 2 • 
Organisms per Replicate 15 

Duration of Test 48h 

Endpoint Death; no movement when gently disturbed 

C-5
 



.. .. 

5.3 Collection and Handling of IW, OW, and Sediment Samples. 

Collection of aqueous samples will follow procedures recommended in EPA Method 
425.1 for MBAS analysis and APHA 5310C for TOC and DOC. Treatment of glassware 
for collection of MBAS samples will be per routine cleaning procedures (SOP BOO.l). 
Cleaning of glassware for storage of both aqueous and sediment samples for TOC and/or 
DOC analysis involves submerging an amber glass bottle overnight in 1:1 nitric acid. The 
bottles are then sealed with aluminum foil and placed in an oven at 400°C for at least 
one h. Flasks to be used in the collection of organic carbon samples are to be similarly 
prepared. 

5.3.1. Collection and Handling of IW Samples 

At the time the last organisms are added to the vessels, the stoppers are removed from 
the IW samplers. After the samplers have filled completely, the IW sample is removed 
using a pipet and bulb and placed in an appropriately cleaned (see above) 250 mL 
Erlenmeyer flask. After 145 mL of IW is collected from each exposure, the flasks are 
swirled to thoroughly mix the contents. One 20 mL aliquot of IW sample is placed in a 
25 mL test tube for MBAS analysis. The remaining IW sample is placed in an 
appropriately cleaned (See APHA 531OC) 125 mL amber glass bottle with a TeflonTM 
cap. One half of the 125 mL sample is filtered through an appropriately washed 0.45 J.I. 

filter (APHA 531OC). The filtered and unfiltered IW samples in the amber bottles are 
then preserved with sulfuric acid for organic carbon analysis. 

5.3.2. Collection and Handling of OW Samples 

After the IW samples are collected, the OW is removed by siphon into a beaker. The 
OW is then swirled gently to thoroughly mix the contents. A 250 mL aliquot is then 
transferred to a clean (APHA 5310C) amber glass bottle. One half of the OW sample is 
then filtered (APHA 531OC) and both the filtered and unfi]tered OW samples are 
preserved with sulfuric acid. 

5.3.3 Collection and Handling of Sediment Samples 

The test vessels containing sediment are covered with aluminum foil. The IW, OW, and 
sediment samples are then submitted to the analytical section for analysis. 
Approximately 25 g of sediment plus associated IW are placed in a polyethylene 
centrifuge tube and centrifuged at 3000 rpm for 1 b. The supernatant water is then 
removed with suction. The sediment samples are then submitted to the analytical section 
for analysis. An additional sample of sediment from the highest exposure of each test is 
in a clean amber glass jar for analysis of sediment TOe. This analysis will be performed 
by an outside laboratory. 

Three 1 Kg samples for analysis of particle size distnbution and cation exchange capacity 
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will be collected in a polyethylene bag. 

6.0 TEST MAINTENANCE 

Measurements of temperature, dissolved oxygen, pH, and conductivity are taken in one 
replicate of each exposure and in both replicates of the 4000 mglKg exposure at 24 b. 
Measurements which are outside specified limits are reported to the QA officer. In 
addition, the following additional observations are made: OW appearance (clear, turbid) 
and level of activity shown by organisms observed in the test vessels (swimming in OW, 
moving about sediment surface, not moving). 

7.0 ENDING THE TEST 

The test is ended 48 ± 2 b after the first organism was introduced. Final in situ 
measurements are taken. Organisms and OW are removed from the test vessels by 
siphon. All OW and the top 1 cm of sediment are removed from the test vessel and 
filtered through 0.25 m.m mesh screen. All living and dead organisms are counted. An 
attempt is made to account for all organisms which were placed in the test vessel. 
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