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o APPENDIX B

CHRONIC TOXICITY DATA SHEETS
AND STATISTICAL ANALYSES FOR
AMPHIPOD, Hyalella azteca, TESTS
WITH WHOLE SEDIMENT SAMPLES
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StarlDate:(pl'( Etﬁ m

HYALLELA AZTCCA FEEDING SCHEDULE

ACUTE & REFERENCE TOXICANT (KCL) TEST FEEDING SCHEDUL

FOOD TYPE

[ b VAT

w ol
A‘;\\)_W

Start Date: Q[ 3 6'7/74—

CHRONIC 10-DAY SEDIMENT TEST FEEDING SCHEDULE

FOOD TYPE

DAY-0 DAY-1

DAY-2

DAY-3

DAY-4

DAY-5

DAY-8

DAY-7

DAY-8

DAY-9

DAY-10

DAY11

DAY-12

DAY-13

Add 4.3 mL
YAT/replicate

ad

Feed 1.0 ml cerophyll
food (10g cerophyli/100
ml DI) on days 0 & 5.

Check aeration daily (100 bubble

/min‘

HA

L

Check flow rate (1 drop/3 sec.)# ,

KS

Check for fungal &
bacterial slime spots or
layers. If present*

notify management

M| me]
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NEW ENGLAND BIOASSAY,

INC.

AMMONIA CALIBRATION DATA SHEET

Calibration Date: (9 Q&IC[ 8

Technician: \(\
Slope Check
DI Isa ¢ std std
Water Buffer Conc ml mv
A 100 ml 2 ml \l\ 1 ml \L\\ q
B --- --- \}\ 10 ml %Hg
Slope = mV A - mV B Slope
Acceptable Range: -54 to -60 mV .S“)w
Calibration
Matrix IsAa NH3 NH3 Calc
o ! Buffer std Vol Conc.
mV
CAL. mL mL ppm mL ppm R
A 100 2 121 .0:10 0.12 54 Lo
B --- - 121 1.00 1.32 ﬁ‘?‘b’:‘q _
C --- - 1210 1.00 13.2 ’]C)‘q
Salinity Slope (mv/decade) -100.%

Notes: QOU'B M/Y\b\w I\'/\BMO\I

Q.Sm\ ).
O

i«

Leegh &\1\"(\06 AL el e Oy




Date:

NEW ENGLAND BIOASSAY, INC.
AMMONIA DATA RECORD SHEET

crient: 7 Q  Comtuod Loyl
(0-94.-9% '

Test ID:

Proj #:

148-01 5

Analytical Results

Technician: k:)

Sample Direct Dilution Final
CoC# ID wv Reading Correction ppm
Comtn | IS8 0. 50| v DED

50O lo| . Q4 % 0.AY

S1  h¥09| naa ol 0.3 |

S 1glot o032 | 0.29

S gL p.24a 4 0.3

SY 1%d. || 0. £ 0.0

Notes : &,W\‘J\Q_J_Lﬁﬁ\}b'u/\rvlj = S0m) + .\ m) _ WOA.

%ﬁfww\aho @Mm‘mm% (\-mmumwnsl iy NSOy Y
Q\—\ < Q.




NEW ENGLAND BIOASSAY CHRONIC DATA SHEET
Hyvalella azteca Initial Length/Weight Data

Project NoRX—O/5
Client:_GZA /[ Central lLandfill Test Species: Hyalella azteca

Tech: Tare ’wr_:jﬁg(_ Date:MTotal Wt - Date:_4/4/ 9§
Initial Weight REPLICATE
LT #: /g 934a(e/) [— - . .
Total Weight (9) 7, 09%33| /./00%0| /.08883|[.084 7/
- Tare Weight (@) /. 0F573|/./ 03| 1.08837|/.05373
= Total Larvae Wt(g)|0.000§0 |0-00077 |0.00056 |0, 000 %/
Conv. lgtomg) )0, 90[0,17 | 0.56|0.9/
No. Surviving /0 /0 /O /O
Mean Weight (mg) 0.090|0.077 |0-056 {0.09(
oven Temp (°C)__/O0 Date/Time In: é{/f/?f [5ZS”
Oven Temp (°C)_ﬂ_"Date/Time Out: 5/6/?5/ O JOO
Initial Length REPLICATE
LOT #:
L_____L:N R B c D
1 L5 | Z.0 |2.0 /5
2 /s 2-0 2.0 /.5
3 3.0 |z-2o |25 |zo
4 2. 0 /.5 | /.o /.s”
5 /S 2.0 /. O Z-0
6 z2-5 lz.0 /.0 Z.5
7 .5 /.35 e 2.0
8 % 2.0 Lo J-0
9 3.0 lz.s [ 2-6 | /o
10 /-0 ]- 0 J-O |2-0
Mean Length (mm) L 95 /j/{ {.50 | /.90

Length Measurement:é%&/\ Date: é/(”/f’?/ )
Reviewed by: Q_é Q;% Date: é,//i/‘fr/




NEW ENGLAND BIOASSAY TOXICITY DATA FORM
CHRONIC SEDIMENT TOXICITY COVER SHEET

CLIENT: GZA - Central Landfill H. azteea TEST No: F-2DAY ~ ~
ADDRESS : PROJECT NO:__ 198-01S
SAMPLE TYPE: WHOLE SEDIMENT
coNTACT: —Mr. Tim Briges
TEST ID SAMPLE ID COLLECTION TIME TEST DURATION
CLIENT ID § NEB ID 4 DATE TIME START DATE/TIMZ END DATE/TIME
5[ “223Y Ap:ﬁcable LAs cowtRoL P:?l’.;;:d NA é/3 /?f /630 C, l[‘[/qg lloo
97 >335 sepse-s0 98-1806 $/27/98 NA aj/ ?S’ /é 4o {p h’]’ /q 9 {20)
. T, 1

F5-2290] sepss-sa 98-1807 $/27/98 NA $13/9% 76 50 LI ,ﬁ ¥ M6

77, Z-u“ SEDIB-52 96-1808 $/27/98 NA é (3/ 75/ /700 ) 11 45 Iq\f[o

Gy ~224¢2| seoss-s3 98-1611 $/28/98 ¥A 6/5/73 /7710 b ]’]/4? 15’30

?s/ 12_1qé SED98-54 s8-1812 s/28/98 NA 6/3/7 8’ i 720

.
INVERTEBRATES :

PRESET BY: (TECH INIT.): I‘M/%S

TEST CONDITIONS

TEST LOADED BY(TECH. INIT.)w

AV/Z

TEST SPECIES:_ Hyalella azteca

SOURCE\NEB LOT 11 HA-AR 25’(5/9

I .
AGE: $—to—th DAYs@) A/J/K‘ﬁ;)

TYPE:_Reconstituted Freshwater

BATCH §: A’?X"OJ{ X

DILUTION WATER SOURCE:

u’/n!q?' 14s

SEDIMENT WT: _200 ¢ .3 q
TEST SOLUTION VOLUME: $00_ -

NO. CRGANISMS PER TEST CHAMBER: 10
NO. ORGANISMS PER CONCENTRATION: 80
NO. ORGANISMS PER CONTROL: 80
HARDNESS : ?L _mg/L as Ca
ey
ALXALINITY: mg/L_as Ca

Results of Hyalella azteca Chronic Test

TEST ID NUMBERS
?g ~ 223F 1an conTrOL

?§g-z23 9 (SED98-50)

¥ SURVIVAL IN 100% SEDIMENT

35.0

?8—121/0 {SED98-51)

£€6.3

78~ (sevse-sa)

70 0

98- T2¥ L (oppos-syy

41,3

75/-17"/—3 (SED9B-84)

93.€

comvents:__Rareh s M ef

£1.3.

/-ﬁrinxﬁx MK&[/;NM,

Ot o Repesf

X A93- ppo3t 73 s clz7les Becch 2 ATY 1HO
A9 8- 1HO3Y 7y 6 o €lio j93 Hudass: §7 mge
AQg—MH O?7 <3 c3 Gl 7 pelary: (L mq
ATT- KMy ovz T4 6 d O/r6 /P25 " Coparusd: atre(

REVIEWED BY: MCII"O;(
- I

DATE: %2'/9 i 4



Test No: P~ r39

Data Reviewed By:

7" i

Proj No: 8-
CoC No: - /K
Client:_GZA " Test Species:_Hyalella azteca __
Sample:_Central Laéndflll s D bzrelrit MHRCF in;mal /Re _J,L&gonc _6_0_“
o g:;e{ ﬁ 3/&% P xS s'jé 7 y§ 8 % 5k 1040 gl_m_& 12 14 %
' REPLICATE LETTER - D.O. Temperature pH Cond
TEST (mg /L) (°C) (sU) (pmhos)
CONC|i DAY} A B C D B F G H :
o0 | solo /0|0 | /00 /0 | .8 2Tl 75 35
1 - - - - B - - 5)-0 234 7 7 343
2 - - T o - D A 8 i P 1 7 397
s 80 | ean | 77 l3ve
s --]--1--]-1T-1-1-1¢&8° zey | 75 |35
DN TR il el el ol Al el el /80 YR NV o 2% 317
bl el 199 | pan | 9.9 J39a
NS N I e e e Y YT IR Yl Y
O~ 8l b 79 ) 231 7.9 | Jue
?} | A I M IS Mt Mt Ml s = 22.9 7.2 3Y9
Wil - -] -]-]--]--]--]--] &o 23.] | 8.0 | 33
w77 | 230 | 79 |355
I T I I I D I NP I
sl f T[T edq] 23) | g0 Jam
1w 0L Y OO0 ] 9% .0 23 .\ 1.9 353
Date Reviewed: 6// /5‘&

/2)



Test No:
Proj No:

COC No:

Test Species:_Hyalella azteca

Fg- 2240

S ss

gi&;?é; gzﬁtral Landfill Diluent:__MHRCF Animals/Rep:_10 Conc:_80
e D e L e s S Ty T o e te 2
REPLICATE LETTER - D.O. Temperature PH Cond
TEST {(mg/L) (°C) (su) (umhos)
CONC|| DAY|f A B c D E F G H :
o | ool so|so | sols0l ol | 2.9 | 2R 7.8 | 320
N e T T e B B Bl B Y 22 4 79 394
2 |- [ 27 J2e6 | zg | 349
s | |- |-~ [—-]79 | z2% | 28 | 35>
=[-8 l22¢ [ 77 ]3¢0
sl T wa T e [ 9y Jaso
Clel Tl - s Joag |99 399
S ][l od | 3d | 29 3,
o=l -1-0 25| 200 | 7% |3y7
fS CA A e P e e A e %2 23.) 7.7 350
Wl [ =179 | 231 | 7.9 |352
w73 [ est | 7.9 |359
o] [l el 90 [aan | o9y (3w
2N NN N S N I N IR T YT
1]iola (N[N0 [0 q 0] 95 | 252 | 9y |35
Data Reviewed Bv: ‘jZKZICZigzzf%;; e Date Reviewed: ¢(4/;i?//?dg




Test No:_ Z8-12Y/

Proj No:_198-015
CoC No:__99-( %O

i Py Y ETIION Dest species Mvalella stegh e 10 conc: 20
ple:_Cen n nt: m ep: ne:
Yoo by A Y S A ﬁﬁ%s&mﬁ%@w”
REPLICATE LETTER. - D.0. ||Temperature pH Cond
TEST (mg /L) (°C) (su) (umhos)
CONC|| DAY| A B c D E F G H '
o0l 0l/0 | /0]s0[r0 |20 | t0] 8.6 2v.2 7.3 | 302
a7 Tl g/ | 397
2 - - 27 Zz2 .6 7.7 = /Y
N B BRI BT BT B B L e R s 2.9 7.6 Jy9
s |-l 72w | 26 | 7.6 | 35O
s Tl ed Lo | 95 Jas)
Clel Tl -l e aaf | 9% |23
R 0 e e R G IR K 2 Y
e e e 76 | 23y 7.8 | 3YS
DI I Ml Wl el il e el 2 | 232> 7.7 | ZJ6
Aol = | - ) 77 23.( 7.9 352
|- | - || -] 73] 234 | 78 |36°
T3 e I e R I ST S B o e
3 -l Tl D 23D 1.9 | 352
11q 109 19 1%1919 10 7233 I 339 1.¥ 3352

Data Reviewed By: /Qﬂém-z/ Date Reviewed: (/// 5'//52?



Test No: 75—t &2

Proj No: 12%-91;
COC No: 7 ~{(F/

Client:_GZA Test Species:_Hyalella azteca
Sample:_Central Landflll Diluent: _MHRCF Anlmals/Rep 10 Conc:_80
scare veie e Lo ITIE - S ﬁ% ge: e L Loy k)
REPLICATE LETTER Temperature PH Cond
TEST (mg/L) {eC) (sv) {pmhos)
conc| bay| A | B |c |[D |E |F |G |H
ol 0| )of ol /0| 0| solse|/0 | .9 2L 2 75 302
o I Il Il Ml Ml Ml Ml Ml A 29 S Y VA v 2
2 I I I Bl il I A IS WA N2 <22
I R T B il Bl il At Ml LAV I % 7.7 |35
s |-l o] ze¥ | 7.6 |35
Mmool e [ g0 | 9% Ins2
) B I I I I I B Yo' 0. W e i X
i M B Wl S el Ml Ml N1V 0 e P 1.9 369
R IS Ml U Ml Ml £~ <> 7.9 | 34
53 IR N I N N I I I =T B2 A -
o - |l Z8 23.( .o 35
S I B Bt B el B R Bl 7.5 23 ./ ¥ O 353
S Ml Ml Wl Ml Ml Bl Ml S A B =) % 347
Bl bl .9 2% 7.9 1349
vwip|alOl w9 ol o] 9.9 | 93.1 X 5

Data Reviewed Bv: 4& ~—/—cm~d( - Date Reviewed: _67//94/5} _— —




Test No: PF- 22¥3

Proj No: E%g-?ii

COC No:
Animals/Rep:_10 Conc: 80

Client:_GZA Test Species:_Hyalella azteca
Age: Lot# ;44 §/2)
um 13 14

Sample:_Centxal Landfill Dlluent MHERCF

Start Date/lerSe é[3222 ’4222 Source:
Tech: Day 1 26&844 322 a4 P 5 6 8 9_¢«

REPLICATE LETTER B D.O. Temperature Cond
TEST {mg/L) (°C) (SU) {(umhos)
CONC|| DAY|| A B c D E F G H
oo lro /oo 0|l/0f 1010 ST | 222 Z8 307
=14 725 227 75 347
2| - | - | - | ||| -] |75 | 225 | 24 | 247
sl ey 22y | 26 | 349
LI B N S Bt B B B 4 2 2.y 7-b J53
olefo ol le8 ] 202 | 9% |adl
) I I I I I I S S B I YR YR Y
N I I I N Y I ARl BT I Yo
O~ 8 -] - I I R g 223 7.6 3¢/
) EEN I I I R 76 | 342
1238 I S Il At Mkl Mt el Mt Ml Y2 M %Y 78 |350
o 75 230 | 79 [352
I I I I I X ST R X s
ol I S N N Y N e 1.5 350
1 S el o 4 I o] 9d | s Vo | W |
Data Reviewed By 00 Comag Date Reviewed: é///ﬁ‘//?)‘




Test No: 73’* 223§

Proj No :_L%:/%_lé_
COC No: /r

glie?t: GZA " ’I‘eit Species:_Hyalella azteca Rep:_10 G _/%%_
ample:_ Central Landfill Diluent:__ MHRCF Animals/Rep: onc:
ar ime : b4 : A s s - P /2,
R e e S W N S
. REPLICATE LETTER - D.O. Temperature PH Cond
TEST {mg/L) {eC). {su) (pmhos)
CONC|| DAY A B c D E F G H .
O oo |/0 ) ol o oo |re | G- 2% 7.8 3/8
o el el IR Bl el el e e B I BT 349
2ol 82 |22y | g0 |3rs
g e |7y | co
il Ml Pl Bl el el el e el B 20 X 77 36
Syl o195 Taga [ 9s |35
\ -
o B Il e et il I SN B IS YO I 7
I S R N I N I N Y X Y T
8. wT - o I - o ¥.2 2277 ' 1. 350
Sl I el Ml ) Ml e I IR AP P 7.6 | 353
Skl l-T-T-1-T-1-1-] goz= 79 355
el 77 230 | 7o | 354
3 I I I N S N S YN IPYSPI B Y
o I N I Y SR S P e I BT
w3y (Sl oda Tyl 9l [ ag | and 1.9 422

(
Data Reviewed By: /M C,n&é Date Reviewed: (///5,/7,9




Client: GZA - Central Landfill

50—

CHRONIC SEDIMENT DATA SHEET

Test Species: Hvalella azteca

Project No:_198-015

Tech: Tare Wt: Date: (Q~l5'-cl§',( Total We: (\ pate:__{(9-1%-9%
Test ID#: ((c’:\*;sg? as- 333‘7(564("‘""’)
Sample ID Replicate
Conlal A B c D E F G H
Total weisht @) 110359y | L1616l | 116%30 |1 (a9 L1ooun | 100233 {10357 | RdPTad
ere reoht @ Nogestor | 106Q% [110%1 s 1/ 1mnesa ]l Lincoon L1OIYT L OXI1% | LIy
Organien Height (@)1 ,50030|0.00062 | m.oona% 0000 _| 1.00037 | A.00M (0] £.00052 7| 6,000 |
v 9 | 200 | 0.60% | 059%0 01eeod | 03X | 0ol 06990 | 6010
No. Surviving 93 (_,\ q- l \O) (‘l ’} ]
nfean Weight (mg) 0JOD | 010D ousb 0AD0 | 0,13% - QLQD 0. 129 OQI0°
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Client:_GZA - Central Landfill

CHRONIC SEDIMENT DATA SHEET

Test Species:_Hyalella azteca

Project No:_ 198-015
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CHRONIC SEDIMENT DATA SHEET

Client: _GZ entral Lan Test Species:_Hyalella azteca Project No:__3198-015
Tech: Tare Wt ) Date: 4594 Total Wt: \L\V Date:__(0-15-9¥ '
L=98-53y (Sedmy-Sy) .
Test ID#: _Sﬂ%,u" aads
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TITLE: GZA Central Landfill H. azteca Survival

FILE: GZAHaSur.dat

TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: &

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Lab. Control 1 0.3000 0.3000
1 Lab. Control 2 0.4000 0.4000
1 Lab. Control 3 0.5000 0.5000
1 Lab. Control 4 0.1000 0.1000
1 Lab. Control 5 0.3000 0.3000
1 Lab. Control 6 0.4000 0:4000
1 Lab. Control 7 0.7000 0.7000
1 Lab. Control 8 0.1000 0.1000
2 Sed 98-50 1 0.8000 0.8000
2 Sed 98-50 2 1.0000 1.0000
2 Sed 98-50 3 0.6000 0.6000
2 Sed 98-50 4 0.8000 0.8000
2 Sed 98-50 S 1.0000 1.0000
2 Sed 98-50 6 1.0000 1.0000
2 Sed 98-50 7 0.9000 0.9000
2 ' Sed 98-50 8 0.8000 0.8000
3 Sed 98-51 1 1.0000 1.0000
3 Sed 98-51 2 0.9000 0.9000
3 Sed 98-51 3 0.7000 0.7000
3 Sed 98-51 4 0.7000 0.7000
3 Sed 98-51 S 1.0000 1.0000
3 Sed 98-51 6 1.0000 1.0000
3 Sed 98-51 7 0.9000 0.9000
3 Sed 98-51 8 1.0000 1.0000
4 Sed 98-52 1 0.38000 0.9000
4 Sed 98-52 2 1.0000 1.0000
4 Sed 98-52 3 0.9000 0.9000
4 Sed 98-52 4 0.9000 0.9000
4 Sed 98-52 5 0.8000 0.8000
4 Sed 98-52 6 0.9000 0.9000
4 Sed 98-~52 7 0.9000 0.9000
4 Sed 98-52 8 1.0000 1.0000
5 Sed 98-53 1 1.0000 1.0000
5 Sed $8-53 2 0.9000 0.39000
5 Sed 98-53 3 1.0000 1.0000
5 Sed 98-53 4 0.8000 0.8000
5 Sed 98-53 S 0.9000 0.5000
S Sed 98-53 6 1.0000 1.0000
s Sed 98-53 7 0.9000 0.9000
5 Sed $8-53 8 1.0000 1.0000
6 Sed 98-54 1 0.8000 0.8000
6 Sed 98-54 2 0.8000 0.8000
6 Sed 98-54 3 0.5000 0.9000
6 Sed 98-54 4 0.6000 0.6000
6 Sed 98-54 s 0.4000 0.4000
6 Sed 98-54 6 1.0000 1.0000
6 Sed 98-54 7 1.0000 1.0000
6 Sed 98-54 8 1.0000 1.0000



GZA Central Landfill H. azteca Survival
File: GZAHaSur.dat

Transform:

NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION

Lab. Control

1

2 Sed
3 Sed
4 Sed
5 Sed
6 Sed

98-50
98-51
98-52

N MIN

8 0.100
8 0.600
8 0.700
8 0.800
8 0.800
8 0.400

MAX MEAN
0.700 0.350
1.000 0.863 ‘
1.000 0.900
1.000 0.913
1.000 0.938
1.000 0.813

GZA Central Landfill H. azteca Survival
File: GZAHaSur.dat

Transform:

NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

Lab. Control

1

2 Sed
3 Sed
4 Sed.
5 Sed
6 1Sed

98-50
98-51
98-52
98-53
98-54

¢« SD SEM c.v. %
0.200 0.071 57.14
0.141 0.050 16.32
0.131 0.046 14.55
0.064 0.023 7.02
0.074 0.026 7.94
0.217 0.077 26.67



TITLE: GZA Central Landfill H. azteca Survival

FILE: GZAHaSur.da2 ’

TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: S

GRP IDENTIFICATION REP VALUE TRANS VALUE
e mmmmem - Facmmmmm mmes mmeememmmemmae e e e —mmm—e—n
1 Sed 98-50 1 0.8000 0.8000
1 Sed 98-50 2 1.0000 1.0000
1 Sed 98-50 3 0.6000 0.6000
1 Sed 98-50 4 0.8000 0.B000
1 Sed 98-50 5 1.0000 1.0000
1 Sed 98-50 6 1.0000 1.0000
1 Sed 9%8-50 7 0.9000 0.9000
1 Sed 98-50 8 0.8000 0.8000
2 Sed 9g8-51 1 1.0000 1.0000
2 Sed 98-51 2 0.9000 0.9000
2 Sed 98-51 3 0.7000 0.7000
2 Sed 98-51 4 0.7000 0.7000
2 Sed 98-51 ) 1.0000 1.0000
2 Sed 98-51 6 1.0000 1.0000
2 Sed 98-51 7 0.8000 0.9000
2 ’ Sed 98-51 8 1.0000 1.0000

e

3 Sed 98-52 1 0.9000 0.5%000
3 Sed 98-52 2 1.0000 1.0000
3 Sed 98-52 3 0.95000 0.9000
3 Sed 98-52 4 0.9000 0.9000
3 Sed 98-52 S 0.8000 0.8000
3 Sed 98-52 6 0.9000 0.9000
3 «Sed 98-52 7 0.9000 0.9000
3 Sed 98-52 8 1.0000 1.0000
4 Sed 98-53 1 1.0000 1.0000
4 Sed 98-53 2 0.9000 0.9000
4 Sed 98-53 3 1.0000 1.0000
4 Sed 98-53 4 0.8000 0.8000
4 Sed 98-53 5 0.9000 0.9000
4 Sed 98-53 6 1.0000 1.0000
4 Sed 98-53 7 0.9000 0.39000
4 Sed 98-53 8 1.0000 1.0000
5 Sed 98-54 1 0.8000 ¢.8000
5 Sed 98-54 2 0.8000 0.8000
5 Sed 98-54 3 0.9000 0.9000
5 Sed 98-54 4 0.6000 0.6000
5 Sed 98-54 S 0.4000 0.4000
5 Sed 98-54 € 1.0000 1.0000
5 Sed 98-54 7 1.0000 1.0000
5 S5ed 98-54 8 1.0000 1.0000



GZA Central Landfill H. azteca Survival
File: GZAHaSur.da2 Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN

1 Sed 98-50 8 0.600 1.000 0.863

2 Sed 98-51 8 0.700 1.000 0.900 .
3 Sed 98-52 8 0.800 1.000 0.913

4 Sed 98-53 8 0.800 1.000 0.938

) Sed 98-54 8 0.400 1.000 0.813

GZA Central Landfill H. azteca Survival
File: G2AHaSur.da2 Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SD SEM c.v. %
1 Sed 98-50 0.020 0.141 0.050 16.32
2 Sed 98-51 0.017 0.131 0.046 14.55
3 Sed 98-52 0.004 0.064 0.023 7.02
4 Sed 98-53 0.006 0.074 0.026 7.94
5 Sed 98-54 0.047 0.217 0.077 26.67



TITLE: GZA Central Landfill H. azteca Survival

FILE: GZRHaSur.da2

TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS:

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Sed 98-50 1 0.8000 1.1071
1 Sed 98-50 2 1.0000 1.4120
1 Sed 98-50 3 0.6000 0.8861
1 Sed 98-50 4 0.8000 1.1071
1 Sed 98-50 S 1.0000 1.4120
1 Sed 98-50 6 1.0000 1.4120
1 Sed 98-50 7 0.39000 1.2490
1 Sed 98-50 8 0.8000 1.1071
2 Sed 98-51 1 1.0000 1.4120
2 Sed 98-51 2 0.9000 1.2490
2 Sed 98-51 3 0.7000 0.9912
2 Sed 98-51 4 0.7000 0.9912
2 Sed 98-51 5 1.0000 1.4120
2 Sed 98-51 6 1.0000 1.4120
2 Sed 98-51 7 0.9000 1.2490
2 ! Sed 98-51 8 1.0000 1.4120
3 Sed 98-52 1 0.9000 1.2490
3 Sed 98-52 2 1.0000 1.4120
3 Sed 98-52 3 0.8000 1.2490
3 Sed 98-52 4 0.3000 1.2490
3 Sed 928-52 5 0.8000 1.1071
3 Sed 98-52 6 0.9000 1.2490
3 Sed 98-52 7 0.9000 1.2490
3 Sed 98-52 8 1.0000 1.4120
4 Sed 98-53 1 1.0000 1.4120
4 Sed 98-53 2 0.9000 1.2490
4 Sed 98-53 3 1.0000 : 1.4120
4 Sed 98-53 4 0.8000 1.1071
4 Sed 98-53 5 0.9000 1.2490
4 Sed 98-583 6 1.0000 1.4120
4 Sed 98-53 7 0.39000 1.2490
4 Sed 98-53 8 1.0000 1.4120
5 Sed 98-54 1 0.8000 1.1071
5 Sed 98-54 2 0.8000 1.1071
S Sed 98-54 3 0.9000 1.2490
5 Sed 98-54 4 0.6000 0.8861
5 Sed 98-54 5 0.4000 0.6847
5 Sed 98-54 6 1.0000 1.4120
5 Sed 98-54 7 1.0000 1.4120
) Sed 98-54 8 1.0000 1.4120



GZA Central Landfill H. azteca Survival
File: G2AHaSur.da2 Transform: ARC SINE (SQUARE ROOT(Y))

GRP IDENTIFICATION N MIN MAX MEAN

1 Sed 98-50 8 0.886 1.412 1.212

2 Sed 98-51 8 0.991 1.412 1.266 ‘
3 Sed 98-52 8 1.107 1.412 1.272

4 Sed 98-53 8 1.107 1.412 1.313

5 Sed 98-54 8 0.685 1.412 1.1589

GZA Central Landfill H. azteca Survival
File: GZAHaSur.da2 Transform: ARC SINE (SQUARE ROOT(Y))

GRP IDENTIFICATION VARIANCE SD SEM c.v. %
e i R e P B
1 Sed 98-50 0.037 0.193 0.068 15.93
2 Sed 98-51 0.034 0.184 0.065 14,53
3 Sed 98-52 ' 0.010 0.099 0.035 7.81
4 Sed 98-53 0.013 0.116 0.041 8.82
5 Sed 98-54 0.072 0.269 0.095 23.18



GZA Central Landfill H. azteca Survival
File: GZAHaSur.da2 Transform: ARC SINE (SQUARE ROOT(Y))

Chi-square test for normality: actual and expected frequencies

INTERVAL ‘<-1.5 -1.5 to «-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 2.680 9.680 15.280 9.680 2.680
OBSERVED 4 9 11 1le 0
Calculated Chi-Square goodness of fit test statistic = 8.7030

Table Chi-Square value (alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

GZA Central Landfill H. azteca Survival
File: G2AHaSur.da2 Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk‘'s test for normality

=)
I

1.165
W = 0.944

Critical W (P =
Critical W (P = 0.01) (n

Data PASS normality test at P=0.01 level. Continue analysis.

GZA Central Landfill H. azteca Survival
File: GZAHaSur.da2 Transform: ARC SINE (SQUARE ROOT(Y})

Bartlett’s test for homogeneity of variance

Calculated Bl statistic = 8.11
Table Chi-square value = _ 13.28 (alpha = 0.01, df = 4)
Table Chi-square value = 9.49 (alpha = 0.05, df = 4)

Data PASS Bl homogeneity test at 0.0l level. Continue analysis.



GZA Central Landfill H. azteca Survival
File: GZAHaSur.da2 Transform: ARC SINE(SQUARE ROOT (Y))

ANOVA TABLE

SOURCE DF 8S MS F
Between « T o.11s 0.029 0.860
Within (Error) 35 1.165 0.033

Total s 1.280 L TTTTTTTTIITmeeees

Critical F value = 2.69 (0.05,4,30)
Since F < Critical F FAIL TO REJECT - Ho: All equal

GZA Central Landfill H. azteca Survival

File: GZAHaSur.da2 Transform: ARC SINE(SQUARE ROOT (Y) )
' TUKEY method of multiple comparisons
--------------------------------------- R i DU
GROUP
TRANSFORMED ORIGINAL 00000
GROUP IDENTIFICATION ~° MEAN MEAN 512 34
5 Sed 98-54 1.158 0.813 '\
1 Sed 98-50 1.212 0.863 \
2 ' Sed 98-51 1.266 0.500 \
3 Sed 98-52 1.272 0.913 \
4 Sed 98-53 1.313 0.538 .. \

* = significant difference (p=0.05) . = no significant difference
Tukey value (5,35) = 4.10 s = 0.033



TITLE: GZA Central Landfill H. azteca Growth

FILE: GZAHaGro.dat

TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Lab. Control 1 0.1000 0.1000
1 Lab. Control 2 0.1700 0.1700
1 Lab. Control 3 0.1560 0.1560
1 Lab. Control 4 0.1000 0.1000
1 Lab. Control 5 0.1230 0.1230
1 Lab. Control 6 0.1800 0.1800
1 Lab. Control 7 0.1390 0.1390
1 Lab. Control 8 0.0100 0.0100
2 Sed 98-50 1 0.2240 0.2240
2 Sed 98-50 2 0.2130 0.2130
2 Sed 98-50 3 0.2380 0.2380
2 Sed 98-50 4 0.2210 0.2210
2 Sed 98-50 5 0.2920 0.2920
2 Sed 98-50 6 0.2450 0.2450
2 Sed 98-50 7 0.3020 0.3020
2 ! Sed 98-50 8 0.2800 0.2800
3 Sed 98-51 1 0.2600 0.2600
3 Sed 98-51 2 0.2530 0.2530
3 Sed 98-51 3 0.3070 0.3070
3 Sed 98-51 4 0.3260 0.3260
3 Sed 98-51 5 0.2260 0.2260
3 Sed 98-51 6 0.2330 0.2330
3 1Sed 98-51 7 0.2460 0.2460
3 Sed 98-51 8 0.2390 0.2390
4 Sed 98-52 1 0.2500 0.2500
4 Sed 98-52 2 0.3130 0.3130
4 Sed 98-52 3 0.2480 0.2480
4 Sed 98-52 4 0.3240 0.3240
4 Sed 98-52 5 0.2950 0.23950
4 Sed 98-52 6 0.2630 0.2630
4 Sed 98-52 7 0.2820 0.2820
4 Sed 98-52 8 0.3270 0.3270
5 Sed 98-53 1 0.2130 0.2130
S Sed 98-53 2 0.3690 0.3690
5 Sed 98-523 3 0.2410 0.2410
5 Sed 98-53 4 0.3010 0.3010
5 Sed 98B-53 s 0.3980 0.3980
5 Sed 98-53 6 0.3290 0.3290
S Sed 98-53 7 0.2890 0.2990
5 Sed 98-53 8 0.2730 0.2730
6 Sed 98-54- 1 0.3140 0.3140
6 Sed 98-54 2 0.1550 0.1550
6 Sed 98-54 3 0.2120 0.2120
6 Sed 98-54 4 0.2150 0.2150
6 Sed 98-54 5 0.2580 0.2580
6 Sed 98-54 6 0.2520 0.2520
[ Sed 98-54 7 0.3200 0.3200
6 Sed 98-54 8 0.2940 0.2940



GZA Central Landfill H. azteca Growth
File: GZAHaGro.dat Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN

1 Lab. Control 8 0.010 0.190 0.124

2 Sed 98-50 8 0.213 0.302 0.252 '
3 Sed 98-51 8 0.226 0.326 0.261

4 Sed 98-52 8 0.248 0.327 0.288

5 Sed 98-53 8 0.213 0.398 0.303

6 Sed 98-54 8 0.155 0.320 0.253

GZA Central Landfill H. azteca Growth
File: GZAHaGro.dat Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE ¢ 8D SEM cVvV. %
1 Lab. Control 0.003 0.056 0.020 45.26
2 Sed 98-50 ’ 0.001 0.035 0.012 13.75
3 Sed 98-51 0.001 0.036 0.013 13.82
4 Sed 98-52 0.001 0.032 0.011 11.14
5 Sed 98-53 0.004 0.062 0.022 20.48
6 rSed 98-54 0.003 0.057 0.020 22.53



TITLE: G2A Central Landfill H.
FILE: GZAHaGro.da2

TRANSFORM: NO TRANSFORM

GRP IDENTIFICATION
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azteca Growth



GzZA Central Landfill H. azteca Growth
File: GzaHaGro.dat Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN

1 Lab. Control 8 p0.010 0.190 0.124

2 Sed 98-50 8 0.213 0.302 0.252 .
3 Sed 98-51 8 0.226 0.326 0.261

4 Sed 98-52 8 0.248 0.327 0.288

5 Sed 98-53 8 0.213 0.398 0.303

6 Sed 98-54 8 0.155 0.320 0.253

GZA Central Landfill H. azteca Growth
File: GZAHaGro.dat Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE * 8D SEM c.V. %
1 Lab. Control 0.003 0.056 0.020 45.26
2 Sed 98-50 ’ 0.001 0.035 0.012 13.75
3 Sed 98-51 0.001 0.036 0.013 13.82
4 Sed 98-52 0.001 0.032 0.011 11.14
5 Sed 98-53 0.004 0.062 0.022 20.48
6 +Sed 98-54 0.003 0.057 0.020 22.53



TITLE: GZA Central Landfill H. azteca Growth

FILE: GZAHaGro.da2
TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 5
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Sed 98-50 1 0.2240 0.2240
1 Sed 98-50 2 0.2130 0.2130
1 Sed 98-50 3 0.2380 0.2380
1 Sed 98-50 4 0.2210 0.2210
1 Sed 98-50 5 0.2920 0.2920
1 Sed 98-50 6 0.2450 0.2450
1 Sed 98-50 7 0.3020 0.3020
1 Sed 98-50 8 0.2800 0.2800
2 Sed 98-51 1 0.2600 0.2600
2 Sed 98-51 2 0.2530 0.2530
2 Sed 98-51 3 0.3070 0.3070
2 Sed 98-51 4 0.3260 0.3260
2 Sed 98-51 5 0.2260 0.2260
2 Sed 98-51 6 0.2330 0.2330
2 Sed 98-51 7 0.2460 0.2460
2 Sed 98-51 8 0.2390 0.2390
3 Sed 98-52 1 0.2500 0.2500
3 Sed 98-52 2 0.3130 0.3130
3 Sed 98-52 3 0.2480 0.2480
3 Sed 98-52 4 0.3240 0.3240
3 Sed 98-52 5 0.2950 0.2950
3 Sed 98-52 6 0.2630 0.2630
3 +Sed 98-52 7 0.2820 0.2820
3 Sed 98-52 8 0.3270 0.3270
4 Sed 98-52 1 0.2130 0.2130
4 Sed 98-53 2 0.3630 0.3690
4 Sed 98-53 3 0.2410 0.2410
4 Sed 98-53 4 0.3010 0.3010
4 Sed $8-53 S 0.3980 0.3980
4 Sed 98-53 6 0.3290 0.3290
4 Sed 98-53 7 0.2990 0.29590
4 Sed 98-53 8 0.2730 0.2730
s Sed 98-54 1 0.3240 0.3140
5 Sed 98-54 2 0.1550 0.1550
5 Sed 98-54 3 0.2120 0.2120
5 Sed 98-54 4 0.2150 0.2150
5 Sed 98-5¢4 5 0.2580 0.2580
5 Sed 98-54 6 0.2520 0.2520
5 Sed 98-54 7 0.3200 0.3200
5 Sed 98-54 8 0.2940 0.2940



GZA Central Landfill H. azteca Growth
File: GZAHaGro.da2 Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 Sed 98-50 8 0.213 0.302 0.252
2 Sed 98-51 8 0.226 0.326 0.261 .
3 Sed 98-52 8 0.248 0.327 0.288
4 Sed 98-53 8 0.213 0.398 0.303
5 Sed 98-54 8 0.155 0.320 0.253

GZA Central Landfill H. azteca Growth
File: GZAHaGro.da2 Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 Sed 98-50 0.001 0.035 0.012 13.75
2 Sed 98-51 0.001 0.036 0.013 13.82
3 Sed 98-52 0.001 0.032 0.011 11.14
4 Sed 98-53 0.004 0.062 0.022 20.48
) Sed 98-54 0.003 0.057 0.020 22.53



GZA Central Landfill H. azteca Growth
File: GZAHaGro.da2 Transform: NO TRANSFORMATION

Chi-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 2.680 9.680 15.280 9.680 2.680 .
OBSERVED 1 13 13 11 2
Calculated Chi-Square goodness of fit test statistic = 2.8846

Table Chi-Square value (alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

GZA Central Landfill H. azteca Growth
File: GZAHaGro.da2 Transform: NO TRANSFORMATION

Shapiro - Wilk’s test for normality

______________________________________ h e m e mm e e e e e m e e e e e et e m e ————————

D = 0.074
W o= 0.971
Critical W (P = 0.05) (n = 40) = 0.940
Critical W (P = 0.01) (n = 40) = 0.919

Data PASS normality test at P=0.01 level. Continue analysis.

GZA Central Landfill H. azteca Growth
File: GZAHaGro.da2 Transform: NO TRANSFORMATION

Bartlett’s test for homogeneity of variance

Calculated Bl statistic = 5.08
Table Chi-square value =  13.28 (alpha = 0.01, df = 4)
Table Chi-square value = 9.49 ({(alpha = 0.05, df = 4)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.



GZA Central Landfill H. azteca Growth
File: GZAHaGro.da2 Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss MS F
Between . T 0.o17 0.004 1.978
Within (Error) 3s 0.074 0.002 *
Totar s 0.001 . T

Critical F value = 2.69 (0.05,4,30)
Since F < Critical F FAIL TO REJECT -Ho: All equal

G2A Central Landfill H. azteca Growth
File: GZRAEaGro.da2 Transform: NO TRANSFORMATION

TUKEY method of multiple comparisons

GROUP
TRANSFORMED ORIGINAL 00000
GROUP IDENTIFICATION " MEAN MEAN 1523 4
1 Sed 98-50 0.252 0.252 '\
S Sed 98-54 0.253 0.253 \
2 + Sed 98-51 0.261 0.261 Y
3 Sed 98-52 0.288 0.288 Y
4 Sed 98-53 0.303 0.303 . \
* = gignificant difference (p=0.05) . = no significant difference
Tukey wvalue (5,35) = 4.10 s = ' 0.002



APPENDIX C

ACUTE TOXICITY DATA SHEETS
AND STATISTICAL ANALYSES FOR
REFERENCE TOXICANT TESTS WITH

AMPHIPODS, "H. azteca,

(POTASSIUM CHLORIDE)

AND DAPHNIDS, C. dubia (SODIUM CHLORIDE)




NEW _ENGLAND BIOASSAY ACUTE TOXICITY DATA FORM
COVER SHEET FOR REFERENCE TOXICANT (NaCL) LC50 TESTS

CLIENT: New Enqland Biocassay, Inc. €. dubia TEST ID NO: ﬂ-— 22 Qé
ADDRESS : 77 _Batson Drive . . €OC NO: A
—

Manchester, CT 06040

PROJECT NO:_190-084
CONTACT: John_D. Cooney

SANPLE TYPE: Reference Toxicant - NaCl

INVERTEBRATE

TYPE OF TEST TEST SET UP (TECH. INIT.}:
DEFINITIVE {X] _ SCREEN ( ) RANGE [ ] RENEWAL

-

TEST SPECIES:_Ceriocdavhnia dubtia

wes ror 101 48 R OlH A.-,'B

MGE:_< 24 HOURS

TEST SOLUTION VOLUME: 30 (mL)

' NO. ORGANISMS PER TEST CHAMBER:

il

e
NO. ORGANISMS PER CONCENTRATION:
NO, ORGANISMS PER CONTROL:

START DATE: mﬁh Q, !j? ar (3 §§ {hours)
END DATE: ﬂk@[— lﬂ/3/%7 AT ‘ 1R (/0 {hours)

4
DILUTION WATER SOURCE

H al - g <, i p)
ARTIFICIAL FW: _NEB Batch # ng S DJI. HARDNESS 7L g§c3co,) ALKALINITY: (m§L =
Stock Solution Preparation: \SQC M/SD“ Qﬂm d [b/‘ /ﬁ?) (%D“‘

—
Authorization:

—_—

RESULTS OF Ceriodaphnia dubia LC,, TEST

METHOD': . LG, (g/L)  95% CONFIDENCE LIMITS (g/L)

-kBINOMIAL DISTRIBUTION: (Q‘OO /( m - j.

MOVING AVERAGE-ANGLE:

PROBIT:

TRIMMED SPEARMAN KARBER: !g(? [ LS~ 2£.10

OTHER:

NOAEL: /04/(,

NOAEL: NO-OBSERVED-ACUTE-EFFECT LEVEL

ANIMAL CONDITION/BEHAVIOR:

COMMENTS :

REVIEWED BY: ig ' é !2—2 44124 DATE: (z#fi !fi g .




' Test ID # “lzﬁ*Z‘ZOfo
NEW ENGLAND BIOASSAY Proj #_190-084

ACUTE TOXICITY DATA
Client: NEB - Reference Toxicant ' Start Date:
i C. dubia End Date

Test Species:

Sample: NacCl
Concentration No. of Live Dissolved Oxygen Teﬁpefature Cond’
or Dilution Organisms ng/L R °C pmhos
0 24! 48| 72| 96| O 24| 48| 72| 96][-0 24 48} 72| 96| 0 24| 48 f?i 96
Lab Cont A || 5 ; ; R > 7.7 242 X X A 73/,_ /1”
"B || 5 < vl
Cc 5 S’ sr
D5 |S 5’
0.3 g/t A |5 |5 IS 5o | 9. ae|  DY3 73| 7.0 37
B 5 :r <5/ ) A ]
cll s 5 5~
DS |S |5 _
0.5g/L A5 |5 |5 92| K sl R 7el b RI
s |5 |5
cfs|s g’
D5 |5 |5
1.0 g/L A 5 5’ 5 s 392 q’l ' 4.5 %({ 78 7@ L0
B S |55 '
cls |55
D5 IS |5
';e~“ Ini*-~'=l'sbm)\tpﬁmn&’li__b_ 1 ” Y AR — Jr J J

|
|




NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA

Test ID #_
Proj {_190-084

~220b

Client:_NEB - Reference ToxXicant Start Date: 6 ar 1335
Sample: NaCl Test Species:_C. dubia End Date: t
Concentration No. of Live: Dissolved Oxygen Temperature pH Cond
or Dilution Organisms mg/L °C umhos
0 24 48] 72| 96| © 24| 48| 72 §6 0 24| 48| 72| 96| © 24| 48| 72} 96
2.0 9/L A |5 |5 1Y 82 2t 71 4/00
B el
C ) 5’ 2
s |53
3.09/L A5 |Q | 2>.|3.0 A.4| 24« 77177 Sq%0
BISs ||~
cls|ol— )
D 5 C) -
Tech Initialsp\MIMLY LS
o




DOCUMENTATION FORM

Client: M{a% Test ID #:9?—22013,“2207,,”2209

Date: / /‘fb" Job #__ {90 -0%Y
Investlgator %\ ME&:V\ coc # NA '

Treparation 61100@! L Na@l Mol Sobukios
_90.0n Nai u)m{wl %LL Mefller %p [
0 égr)mz \rolu mdnr M m/«ha [ly GM with M-
Dwn(wzd Rovean %ﬁw M oot TG MML
wan flles A valine with Mz// -8 _and acilatd fuctsd
M/xﬁfp Cruptata Ashind The Vilumeing waodamw/ Alud
ap He \nfume Asvervaned 0q oy Mo 4

Lof # Malll-0ID- (/) }a3)
/%W /‘&4




CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

TRIM: .00%
LC50: 1.861
95% LOWER CONFIDENCE: 1.646
95% UPPER CONFIDENCE: 2.104
CONC. NUMBER NUMBER PERCENT BINOMIAL
g/L EXPOSED DEAD DEAD PROB, (%)
.30 20. 0. .00 .9537D-04
.50 20. 0. .00 .9537D-04
1.00 20. 0. .00 .9537D-04
2.00 20. 10. 50.00 .5881D+02
3.00 20. 20. 100.00 . -9537D-04

THE BINOMIAL TEST SHOWS THAT 1.00 AND 3.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9998 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 2.000

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISTICALLY SOUND RESULTS.

DATE: .6/1/98 TEST NUMBER: 98-2206 DURATION: 48 h
(]

SAMPLE: NacCl SPECIES: C. dubia

METHOD LCS0 ' CONFIDENCE LIMITS

. LOWER UPPER ‘SPAN

BINOMIAL 2.000 1.000 3.000 2.000

MAA d ok g ddek K kkkkkhk Wk ok ok ok ok *okokkkok ok

PROBIT ddkdkokokd kkkkkkd dkkkkokok dkok ko kok

SPEARMAN 1.861 1.646 2.104 .458

*k+* = LIMIT DOES NOT EXIST
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NEW ENGLAND BIOASSAY ACUTE TOXICITY DATA FORM
COVER SHEET FOR REFERENCE TOXICANT TESTS

CLIENT: NEW_ENGLAND BIOASSAY ¥. azteca TEST ID NO: ~A279
ADDRESS:: 77_BATSON DR.

PROJECT NO:_190-084
MANCHESTER, CT. 06040

CONTACT: John D. Cooney, Ph.D.

REFERENCE TOXICANT: Porassium chloride LOTH KC [ ~00L (é/f ﬁﬁ)

TEST CONDITIONS FOR Hyalella azteca

TYPE OF TEST TEST SET UP (TECH. INIT.) 5'_‘&

DEFINITIVE {X EN RANGE RENEWAL
TEST SPECIES: Hyalella azteca ;
wea vor 8. e {8A8(6 /2 )
aoe: L0 = (6 dags

TEST SOLUTION VOLUME: 200 {mt)
NO, ORGANISMS PER TEST CHAMBER :

NO. ORGANISMS PER CONCENTRATION: ~

NO. ORGANISMS PER CONTROL: 20

TEST DURATION

START DATE: ﬁ(i é[ﬂ {& sxr L2558 thours ewo oate:_Z0¢ & /U/CF a (320 e .
DILUTION WAT!’R SOURCE
A;ITIFICIAL FW: _NEB Batch # ‘l ?7-/{’-’0}( . N HARDNESS 3 ? L ALKALINITY: 6 f

(mg/L as CacCo,) (ng/L as Calo

SAMPLE & SURVIVAL OBSERVATIONS:

4 L .
SAMPLE COLOR: A JJr_ TECH. 1. azcecaloo w: A4 Jad . £~ Len 1 74 B8

i I EEET I,

AERATION REQUIRED: YES { | NO [) T
RESULTS OF Hyalella azteca LC,, TEST

LEEEILEEER

METHOD LC;, (mg/L} 95% CONFIDENCE LIMITS {mg/L)

BINOMIAL DISTRIBUTION: 33/ 7 2A50.0 ~5U.9
" MOVING AVERAGE-ANGLE: o0 700 2176 — 354 9
propt: A1 1.1 _ 9.6 - Tbs1
_xTRimveD spEARMAN KareEr: 307,20 _4Y.3 -34,9 9
OTHER;
vorrL: | RS amasl L
NOAEL: NO-OBSERVED-ACUTE-EFFEICI‘ LEVEL

COMMENTS :
Sl Sottin, Puepuses,: 1o msil Kol
7/, 00d 005"
Cf oJay G a (L yelieand M‘/P&m Atlsd preZZ

= Pog e Adtrtiod PMhmpoohl .
AL wsiipa sl ry g1 ot Cboorn sl s My priepone fron s /859445
NEUTerr Ly staasd ] LodnZiznn.  SO0us op Pl Lt LypreeTon <oy
! B 000l & C [~ fuaclisZi) dsaliil Acforg HAACE., _SDOui
W o [ o A STt o ZHe Nrpon sy 1 BuTor o] Aifloe .
T thy Bt Cha s

reviewen sy K, Jaudfz- DATE: Z{Q:Z‘/V




Test ID # 992277

NEW ENGLAND BIOASSAY Proj #190-084
ACUTE TOXICITY DATA
Client: New England Bioassay, Inc. - Start Date: ;/ Q‘%%atzlf(
Sample:_Potassium Chloride Test Species: H. azteca End Date: Ve at /320
Concentration No. of Live Dissolved Oxygen Temperature pH Cond
or Dilution Organisms mg/L °C pmhos

T o 2¢] 28 72| 96| o | 24| 48| 72| 96| o | 24| 48| 72| 96| 0 | 24| 48| 72| 96
Lab cont A |10 | /0| jo | /0| 10|gq | 7# 40|67 - |72-¥|z2 ] 2r Y 22922 o\ 78|79 2.1|73|3€ 0

2 [ [72] a | 919 lga| 7419 [ealni
525 me/t & |10 | 10| 0170 | j0 95 73179 [1.2| 714}z 3| dre R34 259 7218.0 | .45 77

|5 ol 0 /07 s [zsirs[70]77

125 mg/L A |10 | /0|0 10 |0 |95|73|807° 74\, 92313 0| 231228 O gag | |gol9.0| 575
B [10 | /0)/6| 1["8 |88[7677| 70177

250 mg/L A |10 | 10 | /p " | 9 9173|7767 74 ez glz3 33|23 ez 8|50 ¢ 1181 |830|54 827
B o 7|7 17 | 6" |x7|73|7667 7.5 '

500 mg/L A |10 [ 5 P% |0 | - 9717518.116 3| ~ |ps|er|zaB0| ~19.]|90|S/BC° | ~ 1292
B |10 " [4- {2 | 2 |§7175 5. | 7875 22,6 go

1000 mg/L A |10 [ O |~ |= | ~ | ZAT7O—| - | ~|e3|233 —~ |- | - .9 —| - | - |z239

Bl | pl~ |~ “lgA7E - | -

Tecn tnicials| (A< AT <A Gt et

Reviewed by: . Dt DATE: (7//2/%\'/




CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

TRIM: 5.00%

. LC50: 300.178

95% LOWER CONFIDENCE: 244.255

95% UPPER CONFIDENCE: 368.904

conc. NUMBER NUMBER PERCENT  BINOMIAL

mg/L EXPOSED DEAD DEAD PROB. (%) -
62.50 20. 1. 5.00 .2003D-02
125.00 20, 2. 10.00 .2012D-01
250.00 20. 5. 25.00 .2069D+01
500.00 20. 18. 90.00 .2012D-01
1000.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 250.00 AND 500.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 97.9104 PERCENT.
AN APPROXIMATE LC50 FOR THIS DATA SET IS 321.695
RESULTS USING MOVING AVERAGE -+
SPAN G LCSO 95% CONFIDENCE LIMIT
4 .066 275.85 217.56 354.92
*%%*4+ RESULTS CALCULATED BY PROBIT METHOD
ITERATIONS . le] H GOODNESS OF FIT
6 .737 2.69 .04
SINCE THE PROBABILITY IS LESS THAN 0.05,
RESULTS CALCULATED USING THE PROBIT -METHOD
PROBABLY SHOULD NOT BE USED.
SLOPE = 3.69
95% CONFIDENCE LIMITS: .52 AND 6.87
LCS0= 277.68
95% CONFIDENCE YLIMITS: 92.64 AND 865.70

LC1 = 65.12

95% CONFIDENCE LIMITS: .01 AND 144.54

DATE: 6/5/98 TEST NUMBER: 98-2279 DURATION: 96 hours

SAMPLE: Ref. Tox. SPECIES: H.azteca

[Lot # KC1 002(6/5/98)]

METHOD LCS0 CONFIDENCE LIMITS
LOWER . UPPER SPAN

BINOMIAL 321.685 250.000 500.000 250.000

MAA 275.952 217.5856 354.921 137.365

PROBIT 277.680 82,637 865.697 773.060

SPEARMAN 300.178 244,255 368.904 124.650

*¥*** = LIMIT DOES NOT EXIST
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MAY 1993 ACUTE TOXICITY TEST REPORT



NEW ENGLAND BIOASSAY, INC.

25 May 1993

Mr. Tim Briggs

GZA Environmental

320 Needham Street

Newton Upper Falls, MA 02164

Dear Mr. Briggs:

ACUTE TOXICITY TEST REPORT

TO GZA ENVIRONMENTAL INC. FOR
SEDIMENT SAMPLES COLLECTED ON

12 MAY 1993 FROM AR FRESHWATER SITE IN
THE VICINITY OF THE CENTRAL LANDFILL
IN JOHNSTON, RI

This report contains the results of six static-acute elutriate
toxicity tests performed with the daphnid, Ceriodaphnia dubia,
and the fathead minnow, Pimephales promelas. The definitive
acute toxicity tests were conducted with elutriates (water-
extractable phase) prepared from three sediment samples collected
on 12 May 1993 by GZA Environmental staff from a freshwater site
in the vicinity of the Central Landfill in Johnston, RI. This
report details procedures for preparing elutriates from the
sediment samples and the biological and chemical evaluations
associated with performance of the acute toxicity tests with the
three elutriate samples.

Sample Collection and Elutriate Preparation

On 12 May 1993, sediment samples were collected from three
locations at the freshwater site by GZA staff. Sediment samples
were picked up by a New England Bioassay (NEB) courier at 1520 h
on 12 May 1993. Upon receipt at NEB, the sediment samples were
logged into the laboratory (Table 1l; Appendix A) and then stored
in the dark in a cold room (4° % 2°C); elutriate preparation was
initiated on the next day. On the morning of 13 May 1993, the
three sediment samples from each of the three sites were removed
from the cold room and combined in individual, clean 3-I beakers;
any large stones, sticks, or extraneous plant material were
removed.

77 BATSON DRIVE / MANCHESTER, CONN. 06040 / TEL.(203) 643-9560 / FAX. (203) 646-7169

it



Mr. Tim Briggs

GZA Environmental

TABLE 1,

DESCRIPTION OF SEDIMENT éAMPLES COLLECTED BY
CZA ENVIRORMENTAL FROM R FRESHWATER SITE IN

JOHNSTON, RI FOR STATIC-ACUTE ELUTRIATE TOXICITY TESTS

25 May 1993

sediment sample Sample Date Sample NEB
pPescription Type ID Nos.
Site No. 21 5/12/93 Grab 93-1836
(GZA No. SED93-21-I) (1030 h)

Site No. 24 5/12/93 Grab 93-1837
(GZA No. SED93-24-I) (1110 h)

Site No. 30 5/12/93 Grab 93-1838
(GZA No. SED93-30-I}) (1145 h)

Mashapaug Sediment 5/10/93 Grab 93-1823

(Samples A & B)

(1130-1200)

ks

L
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Mr. Tim Briggs '
GZA Environmental 3 25 May 1993

In addition to testing the three sediment samples from the
Johnston, RI site, an additional reference sediment was evaluated
as an quality-control check to determine the adequacy of the test
system and the health of the test organisms. The reference
sediment sample was collected by NEB on 10 May 1993 from an
oligotrophic lake (Mashapaug Pond) located in Union, CT.
Mashapaug Pond sediment was chosen for the reference sediment
because the pond is a relatively pristine lentic system with low
levels of human activity/pollution. Previous chemical
characterizations performed by the Connecticut Department of
Environmental Protection (CTDEP) found that Mashapaug Pond
sediments were low in organic contaminants and metals. The
reference sediment was handled similarly to the site sediments.

Samples were manually stirred to ensure a homogeneous sediment
sample. Homogenized sediment and laboratory-prepared water
(hardness: 50 mg/L as CaCO,) were combined in a 1:4 ratio (680 mL
sediment: 2720 mL water; volume:volume) in l-gallon glass wide-
mouth specimen jars (with teflon 1lid inserts). For each site,
two l-gallon specimen jars were prepared in this manner.

Sediment:water mixtures were placed in foam inserts in a S5-
gallon polypropylene drum. The drum containing four glass jars
(2 sediment samples) was placed on an electric drum rotator set
at 12 rpm, which mixed the samples at room temperature (about
22°C) for 30 minutes in an end-over-end manner. The drum
rotation was then repeated for the remaining two sediment
samples.

After stirring was terminated, samples were allowed to settle for
about 1 h. After settling, the supernatant (elutriate) from each
jar was removed by carefully siphoning off the supernatant
without disturbing the settled material. For each sediment, the
supernatants collected from the two duplicate jars were combined
into one sample. The supernatants were gray in color and high in
suspended fine clay and silt particles. To obtain an estimate of
the amount of suspended material present in the samples, aliquots
of the supernatants were dried in an oven at about 100°C and
weighed (Table 2); the amount of dry material in the supernatants
(before filtering) averaged 14.5, 32.5, and 16.9 mg dry
material/mL of liquid. Because of the high turbidity in the
supernatants caused by the suspended clay and silt particles, the
supernatants were filtered through a 1 ym Gelman glass~-fiber

filter to reduce the amount of suspended materials before use in
testing.

Because the 1 ym filtration did not completely remove the fine
silt/clay particles, an aliquot of each elutriate sample was
centrifuged for 15 minutes at about 3700 revolutions per minute;
the undiluted centrifuged elutriate was evaluated for acute
toxicity to C. dubia during 13-15 May 1993 (Table 3). 1In this
manner, the effects of the suspended materials on daphnid
survival could be assessed.



Mr. Tim Briggs .
GZA Environmental

25 May 1993

TABLE 2. WET CEEMISTRY RESULTS FOR SEDIMENT ELUTRIATE SAMPLES

Analysis Elutriate Samples

Performed Site No.: 21 24 30
-pE (SU) 6.9 7.3 7.4
Dissolved oxygen 6.8 7.0 6.0
(mg/L)

sp. Conductivity 171 159 161
(ymhos /cm)

Hardness S0 24 32
(mg/L as CacCo,)

Alkalinity 25 50 45
(mg/L as CacCo,)

Color* Gray Gray Gray
Dry Weight of* 14.5 32.5% 16.9

Suspended Materials
(ng dry material/ml, elutriate)

Sample ceclor and dry weight measurements were obtained
on samples of the supernatants before filtering.



Mr, Tim Briggs
GZA Environmental 5 25 May 1993

TABLE 3. TEST DATES AND TEST IDENTIFICATION NUMBERS FOR
ACUTE TOXICITY TESTS PERFORMED WITH SEDIMENT
ELUTRIATE SAMPLES

Sample . Test Test Dates NEB Test
Description Species ID Nos.

Defipitive Acute Toxicity Tests
(1 ym Filtered Elutriates)

Site No. 21 C. dubja 5/14-16/93 93-2043
P. promelas 5/14-18/93 93-2044
Site No. 24 C. dubia 5/14-16/93 93-2047
P. promelas 5/14-18/93 93-2048
Site No. 30 C. dubia 5/14-16/93 $3-2045
P. promelas 5/14-18/93 93-2046

Screening Acute Toxicity Tests
{Centrifuged Elutriates)

Site No. 21 C. dubia 5/13-15/93 93-2032
Site No. 24 C. dubia 5/13-15/93 93-2033
Site No. 30 €. dubia 5/13-15/93 93-2034




Mr. Tim Briggs.
GzZA Environmental 6 25 May 1993

Rfter centrifugation, standard wet chemistry analyses [pH,
dissolved oxygen, specific conductivity, hardness, and
alkalinity] were performed on each sediment elutriate sample.
Wet chemistry data are provided in Table 2.

The filtered elutriate samples were used in toxicity tests. Each
sediment elutriate sample was serially diluted with clean
laboratory-prepared water and evaluated for acute toxicity to
Ceriodaphnia dubia and fathead minnows during 14-16 and 14-18 May
‘1993, respectively (Table 3). For the reference sediment
elutriate, only the undiluted elutriate sample was evaluated for
acute toxicity. Laboratory water controls were also be set up
concurrently with each test to document health of test organisms.
Test suspensions were not changed during the acute tests.

The basic references for the initial manipulations of the
sediments for toxicity testing are the ASTH document titled
"Standard Guide for Collection, Storage, Characterization, and
Manipulation of Sediments for Toxicological Testing™ and the
National Fisheries Contaminant Research Center‘s Standard
Operating Procedures for evaluating contaminated freshwater
sediments. Additional gquidance was provided by adapting the
saltwater test procedures described in "Evaluation of Dredged
Material Proposed for Ocean Disposal" (EPA-500/8-91/001; February
1991) and "Guidance for Performing Tests on Dredged Material to
be Disposed of in Open Waters"™ (EPA Region I; 15 May 1989).

Test Water

The dilution/control water for the C. dubia and fathead minnow
elutriate toxicity tests was dilute mineral water (DMW; nominal
hardness: 50 mg/L as CaCO,). The DMW was prepared based on
instructions cited in Weber et al. (1989). Base water used in
preparing the DMW was deionized water from a Millipore Milli-Q®
water system. To prepare the DMW, Perrier® water was added in
the appropriate amount to a carboy containing deionized water and
mixed. After preparation, each batch of DMW was aerated at room
temperature and then used in testing. Hardness and alkalinity of
DMW used as the dilution/control water for acute elutriate tests
averaged 50 mg/L (as CaCO,) and 36 mg/L (as CaCO,), respectively.

Test Organisms

Ceriodaphnia dubia

Original stock cultures of the freshwater crustacean water flea,
Ceriodaphnia dubia, used in acute elutriate toxicity tests were
obtained from the CTDEP and were cultured at NEB in dilute
mineral water (DMW; 12% Perrier® water) in a controlled
environment chamber at the specified conditions (temperature 25°
t 2°C; photoperiod 16-h light and 8-h dark).

v INC



Mr. Tim Briggs
GZA Environmental 7 25 May 1993

C. dubia were individually cultured in 30-mL plastic cups

(1 C. dubia per cup) containing 15 mlL of DMW. Each culture
chamber received 50 pL of a yeast/trout chow/Cerophyl® (YTC) food
suspension (see Weber et al., 1989, for procedures for preparing
the food suspension) and 150 uL of the green alga, Selenastrum
capricornutum, when the cultures were changed. Survival and
reproduction of culture animals were checked each time the
culture water was changed (on a daily basis after production of a
first brood of young). After 14 days, cultures were not used for
testing. All young were removed from culture chambers 24 h
before the start of a test to ensure that only ceriodaphnids

= 24 h old would be available to start the acute tests.

Fathead Minnows (Pimephales promelas)

Immature fathead minnows (Pimephales promelas) used in the acute
elutriate toxicity tests were obtained from NEB in-house
cultures. The original sources of NEB brood stocks of fathead
minnows were the EPA Environmental Monitoring Systems Laboratory
{Newtown, OH) and Aquatic Biosystems (Fort Collins, CO). Young
fathead minnows (9-days old at test initiation) were used to
initiate the acute tests.

ACUTE TOXICITY TESTS

Test Systems

C. dubia Static-Acute
Elutriate Toxicity Tests

Specific procedures of the C. dubia 48-h static-acute test system
are described in Appendix B. These procedures are based on EPA
guidelines (Weber et al., 1989; Peltier and Weber, 1985}.
Static-acute toxicity tests using C. dubia were initiated with
each sediment elutriate. Young C. dubia (= 24 h old at test
initiation) were continuously exposed for 48 h under static
conditions to five concentrations of each sediment elutriate
sample (6.25, 12.5, 25, 50, and 100% elutriate), a dilution-water
control, and a procedural blank control. Mashapaug Pond sediment
mixed with DMW was used as the procedural blank.

C. dubia were exposed in groups of five animals in 50-mL
poelypropylene beakers containing 30 mL of test solution or
control water. Six replicates were used for each test
concentration and control (30 animals per concentration). Test
chambers were maintained under the specified test conditions
(mean temperature 25° t 1°C and individual temperature
observations 25° t 2°C; photoperiod 16-h light and 8-h dark).
Per acute test protocols, organisms were not fed during the 48-h
test.
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Temperature, dissolved oxygen, pH, and specific conductivity were
measured at test initiation in a composite sample from each test
concentration and the controls before distribution to the test
chambers. Temperature, dissolved oxygen, and pH were measured in
one replicate at each test concentration at test completion.
Hardness and alkalinity of 100% elutriate were measured at sample
preparation. Hardness and alkalinity of DMW were measured at
time of preparation. Observations on the number of live and dead
animals were made at 24 h and 48 h.

Fathead Minnow Static-Acute
Elutriate Toxicity Tests

Specific procedures of the fathead minnow 48-h static-~acute
toxicity test system are described in Appendix B and are based on
EPA guidelines (Peltier and Weber, 1985; EPA Region I
biomonitoring protocols, 1990). Static-acute toxicity tests
using fathead minnows were conducted with each sediment
elutriate. Young fathead minnows (9-days old at test initiation)
were continuously exposed for 96 h under static conditions to
five concentrations of each elutriate sample (6.25, 12.5, 25, 50,
and 100% sediment elutriate), a dilution water control, and
procedural blank control. DMW was used as test dilution/control
water. Mashapaug Pond sediment mixed with DMW was used as the
procedural blank.

Fathead minnows were exposed in groups of 10 animals in 1000-mlL
Tri-pour polypropylene beakers containing 700 mL of test solution
or control water. Three replicates were used for each test
concentration and control (30 animals per concentration). Test
beakers were maintained under the specified test conditions (mean
temperature 25° t 1°C and individual temperature observations

25° t 2°C; photoperiod 16-h light and 8-h dark). Per acute
testing protocols, organisms were not fed during the 96-h tests.

Temperature, dissolved oxygen, pH, and specific conductivity were
measured in a single composite sample from each test
concentration and the control before distribution to the test
chambers. Temperature and pH were measured daily in one
replicate at each test concentration; dissolved oxygen was
measured daily in each test chamber. Hardness and alkalinity
were measured on the 100% elutriate after sample preparation.
Hardness and alkalinity of DMW were measured at the time of
preparation. Observations on the number of live and dead animals
were made daily until test completion (96 hj).
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Statistical Analvysis

Data from the acute elutriate toxicity tests with C. dubia and
fathead minnows were used to estimate daily median lethal
concentrations (LC,;,) and acute no-observed-effects concentration
(A-NOEC). The LC,, is the elutriate concentration that is lethal
to 50% of the organisms within the test period. Estimates of
daily ILC,, values were obtained by using a computer program
provided by the CTDEP. This program estimates an LC,, by using
one of four methods: binomial, moving-average, probit, or trimmed
Spearman-Karber.

The method selected is based on the shape of the concentration -
effects curve and the number of concentrations with partial
mortalities (mortality greater than 0% but less than 100%). The
moving-average, probit, and trimmed Spearman-Karber methods both
estimate the LC,, with 95% confidence limits. The bounds placed
on the LC;, by using the binomial test are not 95% confidence
limits, but can be used as statistically sound conservative
bounds that are always above 95% when animal sample size per
concentration is large (N = 6) (Stephan, 1977). Sample size in
all acute toxicity tests conducted for this study was 30 animals
per concentration.

To determine the A-NOEC, C. dubia and fathead minnow survival
data were analyzed by using Fisher‘s exact test comparing
survival of organisms in the test concentrations with survival in
the laboratory-water control.

RESULTS

Results of the acute toxicity tests with the three sediment
elutriates are summarized in Tables 4 and 5. The filtered
elutriates (1 pm filtered samples) prepared from sediments
collected from Site Nos. 21, 24, and 30 exhibited significant
acute toxicity to C. dubia. Only the sediment elutriate from the
Site No. 30 sample exhibited significant acute toxicity to
fathead minnows (Table 4). Copies of the raw toxicity data
sheets and the statistical analyses printouts are located in
Appendix C.

Ceriodaphnia dubia

Survival of C. dubia at test completion (48 h) in the undiluted
filtered elutriate samples was 7, 33, and 70% for sediments
collected from Site Nos. 21, 24, and 30, respectively (Table 5).
The 48-h LC;, values for C. dubia were 40.4, 58.9, and > 100%
elutriate for sediments collected from Site Nos. 21, 24, and 30,
respectively (Table 4).
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TABLE 4. SUMMARY OF ACUTE TOXICITY TEST RESULTS

Test Test LC,, A-NOEC Control
ID No. Species (¥ elutriate) (% elutriate) Survival (%)
Sediment Elutriate from Site No. 21 (Sample ID No. 93-~1836)
93-2043 C. dubia 24 h: > 100 50 100

48 h: 40.4 12.5 97

(32.6-50.1)

93-2044 P. promelas 24 h: > 100 100 g7

48 h: > 100 100 97

48 h: > 100 100 97

96 h: > 100 100 97
Sediment Elutriate from Site No. 24 (Sample ID No. 93-1837)
93-2047 C. dubia 24 h: > 100 50 100

48 h: 58.9 12.5 97

(38.0-91.4)

93-2048 P. promelas 24 h: > 100 100 100

48 h: > 100 100 100

48 h: > 100 100 100

96 h: > 100 100 100
Sediment Elutriate from Site No. 30 (Sample ID No. 93-1838)
93-2045 C. dubia 24 h: > 100 100 100

48 h: > 100 6.25 100
93-2046 P. promelas 24 h: > 100 50 93

48 h: > 100 50 93

48 h: > 100 50 93

96 h: > 100 50 - 93

v
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TABLE 5. RESULTS OF ACUTE TOXICITY TESTS WITH ELUTRIATES PREPARED
FROM SEDIMENT SAMPLES COLLECTED BY GZA ENVIRONRMENTAL ON
12 MAY 1993 FROM A FRESHWATER SITE IN THE VICINITY OF
THE CENTRAL LANDFILL IN JOHNSTON, RI

Test Survival (%) pH DO Temp. cond.
Concentration 24 h 48 h 72 h 96 h (su) (mg/L) (°c) (¢mhos/cm)
Sediment Elutriate from Site No. 21 (Sample ID No, 93-1836)

Ceriodaphnia dubia

Lab. Water 100 97 ——— — 7.8 7.4 24.3 116

control 7.6-7.9 7.2-7.6 24.2-24.4

6.25% 100 93 - —— 7.9 7.4 24.3 119
7.6-8.0 7.3-7.7 24.2-24.4

12.5% 100 90 -——— ——— 7.8 7.4 24.3 122
7.5-7.9 7.3-7.8 24.1-24.5

25% 100 77 —-— —— 7.8 7.4 24.4 128
7.4-7.9 7.3-7.6 24.3-24.5

50% 90 43 ——— —-—— 7.8 7.3 24.3 142
7.2-7.9 7.2-7.6 24.3-24.4

100% 80 7 -—— —_—— 7.6 7.1 24.2 171

(1 filtered) 6.9-7.9 6.8-7.2 24.0-24.5

100% 100 83 - - 7.8 7.3 24.8 155

(Centrifuged) 6.6-8.0 3.7-8.1 24.1-25.0

Fathead Minnows

Lab. Water 97 97 97 97 7.5 6.8 24.5 116

Control 7.3-7.7 6.2-7.6 24.2-24.7

6.25% 100 97 97 97 7.4 6.7 24.6 119
7.2-7.7 6.1-7.7 24.2-24.7

12.5% 97 97 97 97 7.6 6.9 24.6 122
7.3-7.8 6.0-7.8 24.2-24.9

25% 97 97 97 97 7.7 7.1 24.4 128
7.4-7.8 6.5-7.6 24.0-24.8

50% 100 100 100 97 7.7 7.1 24.5 142
7.2-7.9 6.6-7.4 24.1-24.7

1002 97 97 97 97 7.5 6.7 24.7 171

(1 y filtered) 6.9-7.8 5.8-7.2 24.5-24.9
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TABLE 5. RESULTS OF ACUTE TOXICITI TESTS WITH ELUTRIATES PREPARED
FROM SEDIMENT SAMPLES COLLECTED BY GZA ENVIRONMENTAL ON
12 MAY 1993 FROM A FRESEWATER SITE IN THE VICINITY OF
TEE CENTRAL LANDFILL IN JOBNSTON, RI

(CONTINUED)
Test survival (%) pH DO Temp . cond.
Concentration 24 h 48 h 72 h 96 h (su) (mg/L) (°c) {#mhos/cm)
Sediment Elutriate from Site No. 24 (Sample ID No. 93-1837)

Ceriodaphnia dubia

Lab. Water 100 87 - —— 7.4 7.5 24.4 116
control 6.7-7.8 7.2-7.8 24.1-24.5

6.25% 93 B3 —— —— 7.8 7.3 24.5 117
7.8 7.2-7.7 24.1-24.6

12.5% 93 83 - —— 7.9 7.4 24.5 119
1.7-7.9 7.3-7.7 24.2-24.5

25% 100 70 ——— -——- 7.9 7.4 24.4 125
7.7-7.9 7.2-7.6 24.1-24.5

S0% 93 57 —-——— - 7.8 7.3 24.5 136
7.4-7.9 7.2-7.4 24.4-24.6

100% 77 33 —-—— —— 7.7 7.2 24.5 159
(ly filtered) 7.3-7.9 7.0-7.2 24.4-24.6

100% 100 40 —-— - 7.7 7.3 25.9 141
(Centrifuged) 7.0-7.9 4.3-8.0 25.5-26.0

Fathead Minnows

Lab. Water 100 100 100 100 7.6 7.0 24.5 116
Control 7.3-7.8 6.4-7.7 24.1-24.9

6.25% 97 97 97 97 7.7 7.2 24.6 117
7.4-7.9 6.8-7.7 24.0-24.9

12.5% 97 87 97 97 1.7 7.2 24.5. 119
71.5~7.9 6.8-7.7 24.1-24.7

25% 97 97 97 93 1.7 7.1 24.4 125
7.5-7.9 6.8-7.6 24.0-24.7

S0% 97 97 97 93 1.7 6.8 24.17 136
7.4-7.9 S5.7-7.4 24.6-24.9

100% 97 97 97 93 7.6 6.6 24.7 159
(1 p filtered) 7.3-7.9 5.9-7.0 24.5-24.8

SN INC
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TABLE S, RESULTS OF ACUTE TOXICITY TESTS WITH ELUTRIATES PREPARED
FROM SEDIMENT SAMPLES COLLECTED BY GZA ENVIRORMERTAL ON
12 MAY 1993 FROM A FRESHWATER SITE IN THE VICINITY OF
THE CENTRAL LANDFILL IN JOHNSTON, RI

(CONTINUED)
Test Survival (%) pB DO Temp. cond.
Concentration 24 h 48 h 72 h 96 h (su) (mg/L) (°c) (ymhos /cm)
Sediment Elutriate from Site No, 30 (Sample ID No. 93-1838)

Ceriodaphnia dubia

Lab. Water 100 100 -—— - 7.9 7.5 24.0 114

Control 7.8-7.9 7.4-7.7 23.7-24.4

1 6.25% 100 97 - -—— 7.9 7.4 24.2 118
7.8-8.0 7.3-7.7 24.0-24.4

12.5% 93 13 ——— ——— 7.9 7.4 24.2 121
7.7-8.0 7.4-7.6 24.1-24.6

25% 93 70 —— -— 7.9 7.4 24.2 126
7.6-7.9 7.3-7.4 24.0-24.5

S0% 100 67 —-— —— 7.8 7.2 24.2 137
7.5-7.9 7.0-7.4 24.1-24.%

100% 97 70 —_ —— 7.6 6.6 24.3 161

(luy filtered) 7.4-7.7 6.0-6.8 24.2-24.5

100% 100 100 —— —_— 7.8 7.3 25.6 153

(Centrifuged) 7.0-8.0 3.6-8.1 24.6-25.9

Lab. Water 93 93 93 93 7.3 7.0 24.6 114

Control 7.0-7.8 6.4-7.7 24.4-24.8

6.25% 100 100 100 100 7.5 7.2 24.5 118
7.2-7.8 6.6-7.7 24.0~-24.7

12.5% 100 100 100 100 7.5 7.0 24.6- 121
7.2-7.8 6.4~7.6 24.3-24.8

25% 97 97 97 97 7.5 7.0 24.6 126
7.3-7.9 6.2-7.6 24.3-24.9

50% 100 97 97 97 7.4 6.6 24.7 137
7.0-7.7 6.0-7.5 24.5-24.9

100% 67 53 53 S3 6.9 6.2 24.6 161

(1 ¢ filtered) 6.6-7.4 4.8-7.2 24.1-24.9
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For Site No. 21, C. dubia survival
elutriate was 93, 90, 77, and 43%,
Site No. 21 sediment elutriate was

For Site No. 24, C. dubia survival
elutriate was 83, 83, 70, and 57%,
Site No. 24 sediment elutriate was

For Site No. 30, C. dubia survival
elutriate was 97, 73, 70, and 67%,
Site No. 30 sediment elutriate was

All three filtered elutriates were

25 May 1993

in the 6.25, 12.5, 25, and 50%
respectively; the A-NOEC for
12.5% elutriate.

in the 6.25, 12.5, 25, and 50%
respectively; the A-NOEC for
also 12.5% elutriate.

in the 6.25, 12.5, 25, and 50%
respectively; the A-NOEC for
6.25% elutriate.

brown in color and exhibited

some turbidity (i.e., cloudy suspensions). Because C. dubia are
filter feeders and are sensitive to suspended particulates in the
water column, aliquots of the three sediment elutriates were
centrifuged and then evaluated for acute toxicity. Survival of

C. dubia in the undiluted centrifuged elutriate samples was 83, 40,
and 100% for sediments collected from Site Nos. 21, 24, and 30,
respectively (Table 5). Thus, centrifuged elutriates prepared from
sediments collected from Site Nos. 21 and 30 were less toxic than
the filtered elutriates; the centrifuged elutriate from the Site
No. 24 sediment was similar in toxicity to the filtered elutriate
(40% and 33% survival for the centrifuged and filtered elutriates,
respectively).

C. dubia survival in the laboratory-water controls was z 97% for
the elutriate toxicity tests. Survival in the 1 ym filtered
elutriate and the centrifuged elutriate from the reference sediment
(Mashapaug Pond) was 77% and 97%, respectively (Table 6). Lower
survival in the filtered elutriate may have been due to suspended
particulates in the sample; centrifugation removed the particulates
and eliminated the acute toxicity.

Fathead Minnows

Fathead minnow survival at test completion (96 h} in the undiluted
filtered elutriate samples was 97, 93, and 53% for sediments
collected from Site Nos. 21, 24, and 30, respectively (Table 5).
The 96-h LC,, values for fathead minnows were all > 100% elutriate

For Site No. 21, fathead minnow survival after 96 h in the 6.25,
12.5, 25, and 50% sediment elutriate was 97%; the A-NOEC for Site
No. 21 sediment elutriate was 100% elutriate.

For Site No. 24, fathead minnow survival in the 6.25, 12.5, 25, and

50% sediment elutriate was = 93%; the A-NOEC for Site No. 24
sediment elutriate was also 100% elutriate.

S et oy NG
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TABLE 6. RESULTS OF ACUTE SCREENING TOXICITY TESTS WITH AN ELUTRIATE
PREPARED FROM A REFERERCE SEDIMENT SAMPLE COLLECTED
ON 10 MAY 1993 FROM MASEAPAUG POND IN UNION, CT

Test Survival (%) pH Do Temp. Cond.
concentration 24 h 48 h 72 h 96 h (su) (mg/L) (°C) (pmhos /cm)
Sediment Elutriate from Reference Site (Sample ID No. 93-1823)

Ceriodaphnia dubia

Lab. Water® 100 100 —-—— ——— 7.5 7.7 24.8 115
control 6.8-7.9 7.2-8.0 24.7-25.0

100% 100 717 —-——— — 7.5 7.5 24.5 116
(1 filtered) 7.4-7.8 7.4-7.8 24.1-24.7
1 100% 100 97  ~—m 7.7 7.4 24.4 74
(Centrifuged) 7.2-7.9 5.8-7.9 24.4-24.5

Fathead Minnows

100% 97 97 97 S7 7.3 6.6 24.6 116
(1 p filtered) 6.9-7.8 6.0-7.7 24.1-24.17

. Laboratory-water control using €. dubia was evaluated concurrently

with the 100% screening tests using the centrifuged elutriate samples
(Test Dates: 13-15 May 1993).
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For Site No. 30, fathead minnow survival in the 6.25, 12.5, 25,
and 50% elutriate was 2 97%; survival in the 100% sediment
elutriate was only 53% at test completion. The A-NOEC for Site
No. 30 sediment elutriate was 50% elutriate.

Although all three filtered elutriates were brown in color and
exhibited some turbidity, the turbidity did not appear to affect
the fathead minnows.

Fathead minnow survival in the laboratory-water controls was

> 93% for the elutriate toxicity tests. Survival in the 1 um
filtered elutriate from the reference sediment (Mashapaug Pond)
was 97% (Table 6).

Summary

The elutriate test results for the sediment samples collected by
GZA Environmental on 12 May 1993 can be summarized as follows:

e Site No. 21: significant acute toxicity of filtered elutriate to
C. dubia (48-h LCg, = 40.4% elutriate; A-NOEC = 12.5%
elutriate) with 7% survival in the undiluted elutriate at
test completion (survival in the centrifuged elutriate
was increased to 83%). No significant acute toxicity to
fathead minnows (96-h LCg;, > 100% elutriate; A-NOEC =
100%¢ elutriate) with 97% survival in undiluted filtered
elutriate at test completion.

e Site No. 24: sSignificant acute toxicity of filtered elutriate to
C. dubia (48-h LCgy = 58.9% elutriate; A-NOEC = 12.5%
elutriate) with 33% survival at test completion (survival
in the centrifuged elutriate was increased to only 40%).
No significant acute toxicity to fathead minnows (96-h
LCso > 100% elutriate; A-NOEC = 100% elutriate) with 93%
survival in undiluted filtered elutriate at test
completion.

e Site No. 30: significant acute toxicity of filtered elutriate to
C. dubia (48-h LCg, > 100% elutriate; A-NOEC = 6.25%
elutriate) with 70% survival at test completion (survival
in the centrifuged elutriate was increased to 100%).
Significant acute toxicity to fathead minnows (96-h LCs,
> 100% elutriate; A-NOEC = 50% elutriate) with 53%
survival in undiluted filtered elutriate at test
completion.

If you have any questions concerning the elutriate toxicity test
results, please contact me at (203) 643-9560.

Sincerely,

VD

ohn D. Cooney, Ph.d<«
Laboratory Director

Ny PG UGG LA SIEAY NG
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