Appendix 32: Raw Data for 96-hour Toxicity of
Sulfate on Ligumia recta



Raw Laboratory Data



96 Hour Water Column Acute Test Data Sheet/ 6 treatments

Toxicant: Sv)8, v ¢ [Species:  Ligumio  vocde
Rate: 77, 2b2q Nassoy /L Era S0 Aok,
Water: £ PA I .A 4 fulog |Culmre: Univ:, MiSsoua $Shod € - Bormbhant Lab
Start Date/Time: 1/i0 Joq 3pm [Age: Do p date 4 [G|oa 2ok |Initials: AD
Temp/Light: 20°C | ¥ Glassware: S5O m\ b eplkon  witle HO mloveriuing b
Survival
Treatment |rep| Oh [24h|48h|72h][96 h|Chem Oh 24h 48h 72h 96h
(S 1SS (S C ltempli<t 5 | 149.7] |[9%l[9-2]19 2
}ﬂ 2 'S = ol > |pH | -79 ¥.0
3| < 5|5 |S | K [cond| 305 20¥
4| s SIS|S v: D.O.[1.42 1.85
3 Alk [LO X X 2 52
Contret Hard| 9 2. X X X (112,
1S5S [S 15 [<£ Jtemp] g glig-7 [[A-B|(a.2]22
B 2 < S = = < pH 0 B
3Ils|Is |s S| < [cond] 1029 022
4| S |5 — | <€ |D.O.|7 .45 1.8
397 - = Ak [ Lo | x | x | x [ Gt
Had| 2 | x X X A9,
11S 1SS [S]5 Jempl4.5 |95 [i9.4]1a-2 ia.2
C 2[s|IS[S[s[9hH [g.] 8.5
IS [[S|ES[S5]5 [cond||kbA) i+l
4| |s |s |s |v |pof1.95 7 .92
TO3R "JAlk | L e X X X L o
Hard 92 X X % a3
ll=s1SIS|S|S templig.§[14.9]14.9] 19.2]122
P, s 'SISTS < |l 0 : 8.3
JIS (SIS [ S5 3 [cond|2840 2440
4= |'S | S| S [ IDO]7.44 1.9 1,
S T Ak | wo X x x Lo
Hard| {2 X X ¥ a7
Il s |s[S |o[C |emp[id s [ |20:0] 9.2 |92
— 2|55 |S |egflo pH | 2. 8.9
= HIESESNERN < [cond|[g2%0 5380
41s |Is [ S |3 [ °[po]n.a9 1.9¢
- — Alk 5 x X x Lo
2545 Hard g;, X X X =
lls|lolololc Jemp[l44 [1a.a ool ¥T.2]102
r; e | BTN ol ol¢ pH 5.} 5.4
3l S]lo | Al @] lcondlfgg0 G 30
SOUO 4l slo [ 7lo 6 pols. cx 4-00
. Alk | (b X X X b~
Hard|[ 9|4 X X X a4
Initials ADl ADIAR [AD] DS

rowrorsdi, WEAZD (H%"a—h?-ﬁ)




Analytical Chemistry Data
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@ the standard in safety Underwriters

Laboratories

Laboratory Report

Client:  lllinois Natural History Survey Report: 233654
Atin:  Amy Dickinson Priority: S.landard Written
1910 South Griffith Drive Status: Final
Champaign, IL 61820 PWS ID: Mot Supplied
Copies
to: MNone
Sample Information
uL Client ID Method Collected Collected Received
D # Date / Time By: Date / Time
2147409 1A Control 300.0 | 09/04/09 11:00 Client | 09/17/09 09:45

18 538ppm

2147410 _
1C1032ppm NeGl |

2147411

09/04/09 11:00

/0410 0! Clienf
| 09/04/09 11:00 it

lient

| 2147413
2147414
2

Client 00/17/09 00:45

147415 0s/ 0. .c 09/17108 08:45
2147418 | 09/08/09 13:30 Client 09/17/09 09:45
| 2147417 | 09/08/0813:30 | Client | 09/17/09 0845
o N T

2147419 2E40teppmNeCl

2F 8000ppm NaCl

1E 2545ppm Sulfate
1F 5000ppm Sulfate
~ 2AControl

T

2147425

09:45

2murerT oenio
| 09/17/09 09:45

| 2147428 |
iz
2147430

2D 1317ppm Sulfate

Report Summary |

Detailed quantitative results are presented on the following pages. The results presented relate only to the samples provided for
analysis.

We appreciate the opportunity to provide you with this analysis. If you have any questions concerning this report, please do not
hesitate to call Kelly Trott at (574) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from Underwriters Laboratories (UL).
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Client Name:  lllinois Natural History Survey Report #: 233654

% :ﬂoq;‘( Hoect Mervzo— Y20/2007

Authorized Signéture M Title Date
Client Name: lllinois Natural History Survey
Report #: 233654
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Data for Musculium transversum chloride toxicity test

Client Name:  lllinois Natural History Survey Report # 233654
Sampling Point: 1A Control PWS ID: Not Supplied
eneral Chemistry
‘Analyte ‘Analyte Method Rea ||MRLT| Result Units Preparation Analyzed uL
D # Limit Date Date 1D #

mgiL

PWS ID: Not Supplied

Analyte Analyte Method Rea |[|MRLtT) Result Units Preparation Analyzed uL
Limit Date Date 1D #

%00 1720 [ 20 a0 | mon

000 | 260 | 50 | s | mol

Analyte Analyte Result Units Preparation Analyzed uL
ID# Date Date D#
16887-00-6 | Chloride | 09722109 13:46 || 2147411

al Chémistr
MRLt] Result

Analyte
1D #

1 16887-00-6 |

Page 3of 7



Data for Musculium transversum chloride toxicity test

Client Name:

Illinois Natural History Survey

Sampling Point. 1F 8000ppm NaCl

Report # 2336564

PWS ID: Not Supplied

PWS ID; Not Supplied

eneral Chemist
Analyte Analyte Method Reg |IMRLt}] Result Units Preparation Analyzed UL
D # Limit Date Date 1D #
| 2147414

| Chi

Analyte Analyte Method Reg ||MRL})| Result Units Preparation Analyzed uL

1D # Limit Date Date 1D #
16887-00 ride 29 I , 47415
| 14808-79-8 | Sulfate 50 59 malL | 09/21/09 22:36 || 2147415

Sampling Point: 2B 535ppm NaCl

PWS ID: Not Supplied

Method MRLt] Result Units Prep Analy
Date Date D#
; § 20 i 520 mot B | 09/22/09 15:24 ;2147416
| 300.0 50 59 mglL | 09121109 23:04 || 2147416

PWS ID: Not Supplied

Analyte Analyte Method Preparation
ID# Limit Date
16887-00-6 | Chioride ] 11 09122108 15:49 | 2147417
| 14808-79-8 ||Sulfate 1 09721109 23:31 || 2147417

Sampling Point: 2D 2028ppm NaCl

PWS ID: Mot Supplied
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Data for Musculium transversum chloride test and Ligumia recta sulfate test

Client Name: llinois Natural History Survey Report #. 233654
Sampling Point: 2E 4018ppm NaCl PWS ID: Not Supplied
Analyte Analyo; Method Reg || MRLT| Result Units Preparation Analyzed UL
1D # Limit Date Date 1D #
16087006 Chlerie EC - ‘ e 002208
| 14808-79-8 iSullate 3000 | or22/09 00:26
Sampling Point. 2F 8000ppm NaCl PWS ID: Not Supplied
Analyte Analyte Units Preparation Analyzed UL
ID# Date Date D #

16867-006 jiChloride ] mgil - 09122109 17:02 | 2147420 |
{ 14808-79-8 |Sulfate | 08/22/08 00:54 | 2147420
Sampling Point. 1A Conirol PWS ID: Not Supplied

Analyte Analyte
1D #
1__688?_@96 'Chlnr!l_‘J_e
Sutlate .

Sampling Point. 1B 397ppm Sulfate PWS ID: Not Supplied

Preparation
Date

Analyzed
Date ID #

Sampling Point: 1C 703ppm Sulfate

Analyte Analyte Method

1D #
| 16887-006 [ Chloride L0 T =
1 14808-79-8 Sulfate _ 300 _mglt -
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Data for Ligumia recta sulfate test

Client Name:  lllinois Natural History Survey Report# 233654

Sampling Point: 1D 1317ppm Sulfate PWS ID: Not Supplied

300.0
_200.0

Sampling Point: 1E 2545ppm Sulfate

Analyte Anal;s Method Reg |[MRLt| Result Units Preparation Analyzed uL
D # imi Date Date D #
| 16887-00-6 Chloride . '
| 8 | Sulfate
Sampling Point: 1F 5000ppm Sulfate PWS ID: Not Supplied

=

MRLt| Resuit Preparati y
Limit Date Date ID#

300.0
3000

Sampling Point: 2B 397ppm Sulfate

pren

Analyte
D # Limit

| 16887-00-6 | Chicride 250 %
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Data for Ligumia recta sulfate test

Client Name:  lllinois Natural History Survey Report#: 233654

Sampling Point: 2C 703ppm Sulfate PWS ID: Not Supplied

Analyte Preparation Analyzed

1D # Date Date
tesgr-006fichioide N 00  fozsor |l 20 || 29 h  mgt I - | 09522009 06:51 2147429
[14808-798 fjSuifate 8000 [ 260 || 50 | 670 |  mgl | - 09/22/09 21:31 2147429
Sampling Point: 2D 1317ppm Sulfate PWS ID: Not Supplied

Preparation
Date

Reg Analyzed

Limit

MRLt | Result

300.0
300.0

Sampling Point: 2E 2545ppm Sulfate

Analyte Method Reg [|MRLT} Result Units Preparation Analyzed uL
Limit Date Date 1D #

2504 1| 2.0 48 | mgl | || 09723109 10:48 | 2147431
12147431

300.0

Sampling Point. 2F 5000ppm Sulfate PWS ID: Not Supplied

uL
Date Date ID #

0912309 11:14 [ 2147432

Analyte Method

ID #
| 16887-006 [Chloride

TN
14808-79-8 e 2000
1 UL has demonstrated it can achieve these report limits

~ R T i
Sym
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1105 Hill Street ~lONoke
i .South Bend, IN 46617 _n,a@_.a\_gﬁ
the standard in safety T 1.800.332.4345-
F: 574.233.8207 - Balch - mwmwm{
T CHAIN OF CUSTODY RECORD P | o 2.
REFORT 10 bt;?..‘__ reklnsan SAMPLER (Signalure) STATE fof sample crigin) FWS Df PROJECT NAME POE
dickinse (Dilineis - edin D\,\(\A} | L— pu Seanlivn
|BiLL TO: .o?\:u Trolcinson Yes No POPULATION SERVED SOURCE WATER Z al) " w
UL /iINHS COMPLIANCE MONITORING % =
el S Oak St- 2w 4 ul g
L, At AL U [ bl §20 £ w W
ol x| =
LAB Nurnber COLLECTION SAMPLING SITE TEST NAME sapiEReusrxs | CIORMNATED | OF &) 2
DATE TVME  [An]Pn vis [ no | 2 2| P
1 \mﬂ_&q ._...DQ : 1afaloal 1y 1 linCondtral Chilonde Finn Sulfate] vot Spiked| vV VR Sedd
2 ;! | | Vw535 ffm  iMach Soiked |\
3] A_E 1C_ 1032 fem  Nocl __mlcob(.m ORDER H
4| 1> 2028 Pem  Neci
56 ! \E__H40I¢ PP Nk pop  ANALYTE FOR -
6 h IF K000 PEm  WNoacd ) SULEATE
7] - alglhal 1130 [#V]2A  Contret - CHLoiDE t
5 1 q Hoo—poe—tim 1= _ s EXCEFT
NE __ [ zc [o2Z prm Nk A mnrs%__m.vv _
10 [l2v 2028 pPem N atreds (A) SPIKED Wi
- - " -l
11} | |1 2€  Yoig ppm NIL G o, ]
12| N AV VI2ZF  E000  PPM Nodd Zb A ® e s o of
13|
14 S 3¢, - $000 Pem as
DATE | TIME |RECENED BY:(Signature) DATE | TIME |LAS REst ( STOCLENT
i .w o m - -
&\_v\_} 2 TAECol | b E per f
En MEN
RELINQUISHED BY-[Signaure) DATE | TIME |RECEIVED BY(Signalure) DATE | TINE
R el
RELINQUISHED BY. (Signature) DATE | TIME |RECEIVED FOR LABORATORY BY: DATE  [TIME noza:_..m_zw%% RECH 3
T (P & "4 2_ il w Joed: _Ambient [+ & * G Upon Recelpt - NiA
MATRIX CODES: O TURN-AROUND TIME (TAT) - SURCHARGES
DW-DRINKING WATER SW = Standard Written: (15 working days) 0% IV* = Immediate Verbal: (2 working days) 100%. R . )
RW-REAGENT WATER Samples received unannouncad
GW-GROUND WATER RV* = Rush Verbal: (S warking days) 50% IW=* =Immediate Written: {3 working days) 125% less than 48 hours holding time
mé.nwﬂmwmmﬂﬁ%m RW* = Rush Written: (5 working days) 75% SP* = Weekend, Holiday cALL remaining may be subject to
w“..woor WATER STAT* = Less than 48 hours CALL additional charges.
WW-WASTE WATER ‘Please call, Expediled service not available for all testing UL-SBN-SHIP-F-002-09  Effective Date: 05/08/2009

Sample analysis will be provided according te the standard UL GSA/Water Services Terms, which are available upon request. Any other terms proposed by Customer are deemed material alterations and are

rejected unless expressly agree to In writing by UL,




110'S. Hill Streat
South Bend, IN 46617
800.332.4345 .

T CHAIN OF CUSTODY RECORD Page_ L of 2~
REPCRT TO. 35& Dickinsen SAMPLER (Signature} STATE [of sampie origin) PWS I8 PROJECT NAME PC#
dickinse (3 Hhinois edo b\(&?@@\@@/ [ L. ,__l..,wq‘.:_,nﬂ
BILLTO: # Y DL s Yes No POFULATION SERVED SOURGE WATER .ﬂ w
UskET /7 InNHs COMPLIANGE MONITORING Suibare 2 E
86 s oax ST v 2w gl gl g
Cobum potd Spnp 1L Li1% 20 El g 2
o [+4
LAB Number COLLECTION SAMPLING SITE TEST NAME supie rewas | CLORNATED | O 2 2
DATE TVE || VEs(wo | S| = 2
qlie/oq] 11 [Y] 1A Contvel Sutbate anp Chlonde pot Splied] L |ew] sw
| | \R 297 P Sullpdc Sgived | ] \
{ _ \C —03 P Sulfpde {
o 12171 pem _<aifaie F
| & 2545 Pem  suilaae l
<+ 9 e Sooo ffm_Swifadc l
A iloq] ) V26 Contrt Rot Sy ved| | [
\ [ 26 247 frm_sulkude Seed | | _
1 ([ 2c 03 epn suifadt | \ |
\ 2w 12y Pem  suifade | | |
T Ze  254S mm_ swibade | | |
25 So00 fPm  sulfct , / J V
N
RELINQUISHED BY:(Sigpature] DATE | TIME |RECEIVED BY/{Signaiure) DATE | TIME JLAB R lONORE epee # ANV TEsToomEm
“ofon 5 2 ANaLYLE TR Chiorips
RELINGUISHED EY-{Signature) DATE | TIME |RECEIVED BY-(Signature] DATE AND SWLFATE .
EN i
RELINQUISHED BY-(Signature) DATE | TIME |RECEIVED FOR LABORATORY BY; DATE At S amp les except
S ue— 1 Contints (ia +20)> SPIKSED

MATRIX CODES:
DW-DRINKING WATER
RW-REAGENT WATER
GW-GROUND WATER
EW-EXPOSURE WATER
SW-SURFACE WATER
PW-POOL WATER
WW-WASTE WATER

VoD
SW = Standard Written: (15 working days) 0%
RV* = Rush Verbal: (5 working days) 50%

RW* = Rush Written: (5 working days) 75%

“Please call, Expedited service not available for al testing

TURN-AROUND TIME (TA"

IV* = Immediate Verb ETTT

IW* =Immediate Writl

STAT* = Less than 48

UL-SBN-

suip-r002 LS __@E FEer ME\X%%N.

Sample analysis will be provided according to the standard UL GSA/Water Services Terms, which are available upon reques’
rejected unless expressly agree to in writing by UL,

SULFATE @ pades
SP* = Weekend, Halid S;ﬁ m&d - mOOO fEM

announced

alding time
ubject to

| alterations and are



Statistical Analyses



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

SPEARMAN-KARBER

TRIM:  .00%

LC50: 3440.096
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED DEAD DEAD PROB.(%)

370.00 20. 0. .00 .9537D-04

665.00 20. 0. .00 .9537D-04

1200.00 20. 0. .00 .9537D-04

2349.00 20. 0. .00 .9537D-04

5038.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 2349.00 AND 5038.00 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 3440.096

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 STATISCALLY SOUND RESULTS.

DATE: September 10,2009 TEST NUMBER: DURATION: 24 h
SAMPLE: sulfate SPECIES: Ligumia recta

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL *hkkkkhkkik khhkkhkkkhkkik khhkkhhkhkik khkkikiik
MAA *kkhkkhkkhk khkkhkkkhkkk khhkkhhkkikkhk khkkhhkiikk
PROBIT *hkkkhkkik khhkkhkhkkkik khkkhkhkkik khkkikkiik

SPEAR MAN khkhkkhkhk khhkhhkkhkkk khhkhhkkiikhk khkhkiikk

**x% = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM:  .00%

LC50: 3440.096
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED DEAD DEAD PROB.(%)

370.00 20. 0. .00 .9537D-04

665.00 20. 0. .00 .9537D-04

1200.00 20. 0. .00 .9537D-04

2349.00 20. 0. .00 .9537D-04

5038.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 2349.00 AND 5038.00 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 3440.096

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 STATISCALLY SOUND RESULTS.

DATE: September 10,2009 TEST NUMBER: DURATION: 48 h
SAMPLE: sulfate SPECIES: Ligumia recta

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL *khkkhkhkhkhkhk Khkhkhkhkkhkkhk dhhkhkhkikk dhkhkkhkikikk

MAA *hkkkkkk k% * * * *hhkkhkkk
PROBIT *khkkhkkhhkhkhk Khkhkhkhkhkkhk dhkhkhkhkhkk khkhkhkkikkikk

SPEAR MAN khkkhkkhkhk khkkhkkkhkkk khkkhhkkiikhk khkhkiikk

**%* = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM:  .00%

LC50: 1937.938
95% LOWER CONFIDENCE: 1704.552
95% UPPER CONFIDENCE: 2203.279

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED DEAD DEAD PROB.(%)

370.00 20. 0. .00 .9537D-04

665.00 20. 0. .00 .9537D-04

1200.00 20. 0. .00 .9537D-04

2349.00 20. 16. 80.00 .5909D+00

5038.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 1200.00 AND 2349.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.4090 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 1906.316

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 STATISCALLY SOUND RESULTS.

DATE: September 10,2009 TEST NUMBER: DURATION: 72 h
SAMPLE: sulfate SPECIES: Ligumia recta

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL *khkkhkhkhkhkhk Khkhkhkhkkhkkhk dhhkhkhkikk dhkhkkhkikikk

*hkkkkkk k% * * * *hhkkhkkk
MAA

PROBIT *khkkhkkhhkhkhk Khkhkhkhkhkkhk dhkhkhkhkhkk khkhkhkkikkikk

SPEAR MAN *kkhkkhkhk khkkhkkkhkkk khkkikkikk 498728

**%* = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM:  .00%

LC50: 1483.041
95% LOWER CONFIDENCE: 1320.701
95% UPPER CONFIDENCE: 1665.335

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED DEAD DEAD PROB.(%)

370.00 20. 0. .00 .9537D-04

665.00 20. 1. 5.00 .2003D-02

1200.00 20. 3. 15.00 .1288D+00

2349.00 20. 20. 100.00 .9537D-04

5038.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 1200.00 AND 2349.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.8711 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 1519.358

RESULTS USING MOVING AVERAGE
SPAN G LC50 95% CONFIDENCE LIMIT
4 .0511399.191149.12 1722.41

**xkxx RESULTS CALCULATED BY PROBIT METHOD
ITERATIONS G H GOODNESS OF FIT
8 1375 298 .03

SINCE THE PROBABILITY IS LESS THAN 0.05,
RESULTS CALCULATED USING THE PROBIT METHOD
PROBABLY SHOULD NOT BE USED.

SLOPE =7.55
95% CONFIDENCE LIMITS: -1.30 AND 16.40

LC50=1421.48
95% CONFIDENCE LIMITS: 0 AND + INFINITY

LC1 =698.88
95% CONFIDENCE LIMITS: 0 AND 1124.33

DATE: September 10,2009 TEST NUMBER: DURATION: 96 h
SAMPLE: sulfate SPECIES: Ligumia recta

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL *khkkhkkkhhkk khkkhkkhkkikk k% ** *k*k

MAA *hkkhhkhkhkk Khkkhkkhkkhkkhkkhk dhkhhihhkk 573.291

PROBIT *khkkhkkhkkhkk Khkkhkkkhkkhk dkk * % *k*k

SPEARMAN *hkhkhkhkhkk khkhkkhkkikkikkhk khkhhkhkikk 344634

**%* = LIMIT DOES NOT EXIST




Appendix 33: Raw Data for 96-hour Toxicity of
Sulfate on Megalonaias nervosa



Raw Laboratory Data



96 Hour Water Column Acute Test Data Sheet! 6 treatments
Toxicant: S, 1 Cu 4e. |Species: bA ., ervons
Rate: 7 ;'-_':3 = ||'fi'- i~ a2 oy Sl la Stedall dlulvdy an
Water: £¢a (Mpet )™ 15 S -uq B [Culture: T,y Brady, FW3, G cvion , il

Start DatedTime:; 'l'-::-|'lll_,|l';-'-| e J"Lg_ﬂ.'-l.-"‘"'l.-:' afd dladp 1C Il'll 4 ||I-:I ! |Initi3|5: iy 2 5
TempLight:a0ve [l :8  |Glassware: Som| alags Peaiers ;49 m| oyeriuing Ha o
Survival ¥, T
Treatment |rep| UL [24 h| 48 h] 72 h] 96 h|Chem Oh 24h | 48h | 72h | 96h
L Ssils o] g jtempla4-O | 2a, 9|z 2-5 |24 | 20.L
: 2l S1S 1s5iolg pH |58 I4.K[7K [qai4,9
A i oY B S|1S515 ]| slecondj=2~laps] 3ol 224 [z2(4
4= |5 [5] 5]lc DOJ7asis3c]z . 2i]5.2¢ S 1%
i Alk £91 X X X i
Lo ptre Hard BT X 9 X ‘-1,'?
1S SIS 1518 lempl 20-0]|208] 1..4] 2.9 20.7
FIERIERE Sl pH [ 5019 | q.al galerd
B 3 |5 =1 5 S Joond | 2§ [ 1O L] ivea]ioey [}104
4l=1aslS1dl dpols 205 25 2ic 4o [§.20
297 Alk | . X X X (e &
Hard| %% X % X =5
IS |gl>15]g jtemp| uplFoqloe t]zo A +.7
S lclslsi'shpH [%.01%.0] Tl <. -|%0
o 3ls 1515155 Jeond| 762 [{9C [1LAS [TLAL[TES3
15|15/ 5|49 14 DOF2) 5351 8.2318.29 [H-25
Alk | 2 X X x b&
05 Hard]| o; X X X 5K
LIS |Ss | S5 1S5 empliualilo]lzaslin. ]
2|Sls|lsls|lspH [l ]swo[B0]| Swulspn
™ JI|IS |51 5|5 |5 |cond{2940] 29 20[anq 3 of2ade]a230
iS5 s 1< |5 |5 Dole.2%8| 3.51%.25 [§-90]% 24
; Alk | oz X X X fa
3177 Hard| oy X X X g D
1S TS50 =55 | 5 jemp Dl2ealio.s|iu.B | 20.8
2] 5] s S| s] SipH 2l | %22
{'___ A AR ST 4 leond|S3z2c]|o2sCEF 295 520@S oo
gl 518|518 + DO w22 ]2 -30|R% 2o | 33 |F.20
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Analytical Chemistry Data
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Client Name:  lllinois Matural History Survey Report # 235642

Lab Definktions

Continuing Calibration Check Standard (CCC), Continuing Calibration Verification (CCV) - is & single lavel,
working standard containing one or more of the larget analyles thal is prepared from the same standards used lo
calibrate the: ingtrurment. The COG is used to validate the calibration curve af the beginning of cach analytical
sequence, and may also be analyzed throughout and at the and of the sequence. The concaniration of the check
standard may be varied, when prescribed by the reference mathod, so that the entire linear range of the calibration
curve s valldated on a regular basls.

Internal Standards (I5) - are pure compouwnds with properties similar fo the analytes of interest, which are added to
field samples or exiracts, calibration standards, and guality conirol standards at a known concenrabon. They are
used 1o measune Ine relative responses of the analyles of interest and sumogales in the sample, calibration standard
or qualily control standard,

Laboratory Duplicate (LDY) - is a field sample sliquot taken from the seme sample container in the laboratory and

analyzed separately using identical procedures, Analysis of laboratory duplicales provides a measwne of the
precision of the laboratory procedures,

Laboratory Fortified Blank [LFB) / Laboratory Contral Sample (LCS) - s an aliquot of reagent water to which
known concentrations of the analyles of interest are added, The LFB is analyzed exaclly the same as the feld
samplas. LFBs are used to daterming whather the methad is in control,

Laboratory Methed Blank (LMB) |/ Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the
sampla batch anakyzed in the same way as the associated field samples. The LMB is used fo determing if method
analytes or other background cantemination have been introduced during the praparation or analytical procadure.
The LME is analyzed exacily the same & the field samples.

Laboratory Trip Blank [LTB) - is a sample of laboratory reagent waler placed in a sample container in the
laboratory and reated ae a fleld sample, including storage, preservation, and all analytical proceduras. The LTE
conainer follows the collection batiles io and from the colleclion site, but the LTH Is not opened at any time duning
thae trige. LTE is not exposed to site condilions or pumping and colleclion equiprmen, The LTE is prirdrily @ bravel
blank used to verify that the samples were not contaminatad during shipmant.

Matrix Spike Duplicate Sample (M3D) / Laboratory Fortified Matrix Duplicate (LFD) - is a sarmple aliquot taken
from the same field sample source as the Matrix Spike Sampla to which known quantities of the analytes of mterast
are added In the laboratery. The MED Is analyzed exactly the sama as the field samples. Analysis of the M5D
provides a measure of the precision of the laboratory procedures in & epecific matrix.

Matrix Spike Sample (M5) ! Laboratory Fortified Matrix (LFM) - i$ a sample aliquol taken from Seld samphe
source 10 which known guantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly
e sme @5 the feld samples, The purpose is 1o demonstrate recavery of the analytes from a eample matrix to
determine if the specific matrix contribules bias to the analylical resulls.

Quality Control Standard (QC5) | Second Source Calibration Verification (S5CV) - is a solution containing
known concentrations of the analyles of interest prepared from a source different from the source of the calibration
standards. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check
on the calibration standerds used in the method on a routing basis. The QCS is analyzed with every new calibration
curve and at least quartery uniess the reference method requires a more freguant usags.

Reporting Limit Check (RLC) - is a procedural standard that is analyzed each day to evaluate nstrement
performance al or below the minkmurm reporting limit (MEL).

Suwrrogate Standard ($8) ! Surrogate Analyte (SUR) - is a pure compound with properies simiar to the analyles of
Interest, which is highly unlkely to be found in any field sample, that is added to the field samples, calibration
slandards, blanks and quality control standards before sample preparation. The 55 is used to evaluate the efficiency
of the sample preparation process,
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Statistical Analyses



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

SPEARMAN-KARBER

TRIM: 1.25%

LC50:  3563.501
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
38000 20. 1. 500 .2003D-02

690.00 20. 0. .00 .9537D-04

124900 20. 0. .00 .9537D-04

249800 20. 0. .00 .9537D-04

5130.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 2498.00 AND 5130.00 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 3579.768

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 STATISCALLY SOUND RESULTS.

DATE: 10/16/2009 TEST NUMBER: DURATION: 24h
SAMPLE: sulfate SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BI NOMIAL kkkhkkhkkhk Fhhkkhkkhkhkkik Khhkkhkhkikkik Kkhkhhkkikikk
MAA *hkkkhkkik KEhhkkhkkkhkkik Kkkhkhkhkkhkkk Kdhkkhkkhkik
P RO B I T *kkkkkik Khhkkkhkkikkh Kkkhkkkikkk Kdhkkhkhkhkik

SPEARMAN *khkkhkkhkkik Khhkkhkkikkhk Khkhkkhkirikkik Khkihkkikikk

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

**x%k = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: 1.25%

LC50:  3563.501
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
38000 20. 1. 500 .2003D-02

690.00 20. 0. .00 .9537D-04

124900 20. 0. .00 .9537D-04

249800 20. 0. .00 .9537D-04

5130.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 2498.00 AND 5130.00 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 3579.768

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 STATISCALLY SOUND RESULTS.

DATE: 10/16/2009 TEST NUMBER: DURATION: 48h
SAMPLE: sulfate SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BI NOM IAL B e e S 2 2 e I S e
MAA B e e e I S S I S e
PROBIT *khkkhkkhkhkhk Khhkhkhkkhkikhk Khhkhkhkikk hhkhkAkAkhkk

SPEARMAN *hkkhkkkik Khhkkkikkhkkhk Khkkkhkikkhk khkhhkikikk

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

**x% = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: 5.00%

LC50:  3377.635
95% LOWER CONFIDENCE:  3020.860
95% UPPER CONFIDENCE:  3776.547

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
380.00 20. 2. 10.00 .2012D-01

690.00 20. 1. 500 .2003D-02

124900 20. 0. .00 .9537D-04

249800 20. 2. 10.00 .2012D-01

5130.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 2498.00 AND 5130.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9798 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 3311.148

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 10/16/2009 TEST NUMBER: DURATION: 72h
SAMPLE: sulfate SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BI NOMIAL kkkhkkhkkhk Fhhkkhkkhkhkkik Khhkkhkhkikkik Kkhkhhkkikikk
MAA *hkkkhkkik KEhhkkhkkkhkkik Kkkhkhkhkkhkkk Kdhkkhkkhkik
P RO B I T *kkkkkik Khhkkkhkkikkh Kkkhkkkikkk Kdhkkhkhkhkik

SPEARMAN *khkkhkkhkkik Khhkkikkikh Khhkkhkikikk 755687

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

**x%k = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: 5.00%

LC50:  3377.635
95% LOWER CONFIDENCE:  3020.860
95% UPPER CONFIDENCE:  3776.547

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
380.00 20. 2. 10.00 .2012D-01

690.00 20. 1. 500 .2003D-02

124900 20. 0. .00 .9537D-04

249800 20. 2. 10.00 .2012D-01

5130.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 2498.00 AND 5130.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9798 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 3311.148

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 10/16/2009 TEST NUMBER: DURATION: 96h
SAMPLE: sulfate SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BI NOMIAL kkkhkkhkkhk Fhhkkhkkhkhkkik Khhkkhkhkikkik Kkhkhhkkikikk
MAA *hkkkhkkik KEhhkkhkkkhkkik Kkkhkhkhkkhkkk Kdhkkhkkhkik
P RO B I T *kkkkkik Khhkkkhkkikkh Kkkhkkkikkk Kdhkkhkhkhkik

SPEARMAN *khkkhkkhkkik Khhkkikkikh Khhkkhkikikk 755687

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTO MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

**x%k = LIMIT DOES NOT EXIST






