Appendix 27: Raw Data for 96-hour Toxicity of
Manganese on Lampsilis siliquoidea



Raw Laboratory Data



96 Hour Water Column Acute Test Data Sheet/ 7 Treatments
Toxicant: M anqares e [Species: | qnnpsilis  siliguoiden
Rate: \y, SOY +H1O 0,204/ MinClz * 4Hu0 6.200 ] L Soldidekha
Water: £PA (Ml B S-20-07 Culture: ;g nipeific UMTSsours State - Rory. hark LoL
Start Date/Time: 4 /e [oq spm  |Age: drey ofF 472709, | TInitials: A
Temp/Light: 20°C  jy,:¢ [Glassware g0, |\ bealkers Y0m| pveriqing Ho o
Survival =
Treatment [rep| Oh [24h[48h[72h[96 h|Chem Oh 24h 48h 72h 96h
1| S|1S[S S| sltempleo.dlzo 3] zod] 4.6 14 )
2|l 2|ls|S|is|sH ]| 7.4 ] 1.4
A 31515 1S s |5 |eond| 3¢ 221
4|ls|s | sIsS | Sbo]7.08 1.0
Alk | (2 X X X [P
Contre | — Hard| 5 2 X x X 4o
11S 1S5S S5 | s tmp] 205] 292 205 (9.5 111
2151SIS|s |SpH [1.4 : 7 4
’B 31515 1S | s | S Jeond]2z24 2%
4l s 55 S = |pol-53 1,49
: Alk 2 X X X {2
“47 Hard| g ¢ X X X 0o
115 | SIS 1 S| S temp]ze.9] 2035|704 19.6] 19.0
C 2ls |sls|s|<|H |74 1.9
3151 5]l s | s <5 ]|cond] 24y 3 HY
1l |1 Z|sSs|s|=Ibolqg7 1L
Cf H Ak | bz X X X bz
' Hard| ;0 X X X i\o
11S |1 3515 |S |S Jtemplos.|20.2] 203|014 .5 |14.0
D 2151 =Is |5 | pH 1.7 1.4
31915 151 S1|S Jcond Z27L 3%0
4l s|ls|l =S| 5ls DOg53 192
Ak | b2 x x X v o
1% & Hard| 120 x X - o homm;ﬂ
L4/ |34l (9795 emp] 20 o0 2 | 20.5] 1a.v]i7 .o 15
2l SlssTolq [pH [ 5.7 1.9 |(400-51%)
E 315 1S | sle [ 2 Jeond| Yyy 450
415 |s I s =4 Do[7.94 1. 76
37 Alk | ¢2 X X X [P
Hard| j<7 X X X |52
l1S |12z o0|0o [0 Jtmplzo.g|20.2]20.2],9.7 119
¥ [Z Szl olo o [97 19
3|l e | ojo | lcnd|s gz 590
4151 2] Ol 0o DO 4 55 270
75 ' Ak | ¢~ x X X b
Hard| 2. 20] x X X 224
11S| o] O]l0 O templzo.c[20.3 | 20.4(14.7 | 14 -2
G 2/ Sl olo oo pa [3.1 1.9
3ls o]l o] ©|0 |cond|g4yo 350
ISo [41S] (| olo |o DO 5% A.50
Alk | [, 2 X X X L7
Hard| MN)g X X x |elipT
Initials I_Av] A4 AR A | AD




Analytical Chemistry Data
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the standard in safety Underwriters

Laboratories

Laboratory Report

Client:  lllinois Natural History Survey Report: 233658
Attn:  Amy Dickinson Priority: S-tandard Written
1910 South Griffith Drive Status: Final
Champaign, IL 61820 PWS ID: Not Supplied
Copies
to: None

Sample Information

| uL | Client ID Method Collected Collected Received
ID # Date / Time Date | Time
| 2147454 | ~ 1AGontrol | 2007 09/08/08 00:00 | 09/17/09 09:45
et e — s T s | . .._..5;!1_%; ot
o 2007 || 0S/0B/09 00:00 i 0917108 09:45
200.7 09/08/09 00:00 | 0or7/09 09:45
09/08/09 00:00 | | 09/17/09 09:45
08/0B/09 00:00 | | 0817108 09:45

08/12/08 00:00 |
09/12/09 00:00
09/12/09 00:00

Client
. Client
 Client

| 2147484 2D 18.8ppm

| 2147488

2F 75ppm
| 2147467

_ 09/12/09 00:00
2G 150ppm _

007 || 0912/0900:00 ||

| Report Summary ]
Project: Lampsilis Manganese

Detailed guantitative 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).

06/4%4;}7 ?é?égo‘f

Aulhorizn?/Signature Title Date
Client Name: Illinois Natural History Survey
Report #: 233658
Page 1 of 4

Undarwriters Laboratories fne.
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Client Name:  lllinois Natural History Survey Report# 233658

Sampling Point: 1A Control PWS ID: Not Supplied

Analyte Analyte Method Reg || MRLT || Result Units Preparati Analyzed uL
1D # Limit Date Date 1D #
[ J439:965 jManganese i 2007 | 005" f 0.010 j| <0.010 mg. : il | 021109 15:22 || 2147454 |

Sampling Point: 1B 4.7ppm PWS ID: Not Supplied
Analyte Analyte Method Result Units P i Anal uL
D # Date Date ID#
7439965 [Manganese [ 200 48 mgiL | = | 09721109 1538 | 2147455 ;
Sampling Point: 1C 9.4ppm PWS ID: Not Supplied

Analyte Method Reg i y uL
1D #

mgiL l - 08/21/09 15:44 | 2147456

PWS ID: Not Supplied

Method MRLt || Resuit Units Preparati Analyzed uL
Limit Date Date D #
Manganese | 2007 | 0.05n [ 0.010 mg/L i ~ | oo21/0915:50 || 2147457 |

Analyte Analyte Method Reg
D # Limit
7439-965 [[Manganese 2007 [ 00s5h footo | as f mgl | 0072100 15:56 | 2147458 |
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Clignt Name:  lllinois Natural History Survey Report#: 233658

Sampling Point: 1F 75ppm PWS ID: Not Supplied

Units

Analyte Analyte Reg || MRLT | Result
1D # Limit
| 7439-96-5 jManganese L 207 foostfoow 7z

Sampling Point: 1G 150ppm

- S S
Analyte Analyte Method Reg MRLt Units Preparation Analyzed uL
1D # Limit Date Date D #
?439-96-{_:___§Manganese ___gc_:_o._z_w___ ‘ 005 * j| 0.010 150 ma/L l' - 09/21/09 16:07 1 2147480 |
Sampling Point: 2A Control PWS ID: Not Supplied

Analyte
ID #

{ 7439965 |Monganess I__2007 | 00s*

Analyte

= | 09/21/09 16:23 | 2147461 |

Sampling Point: 2B 4.7ppm PWS ID: Not Supplied

ey s EE TR T e e
Analyte Analyte Method Reg || MRLT || Resuit Units Preparation Analyzed uL
D # Limit Date Date D #
7439:965 |Manganese || 2007  f 005~ foow0 | 48 ||  mol - 09121109 16:40 | 2147462 |
Sampling Point: 2C 9.4ppm PWS ID: Not Supplied

T owems s
MRLY || Result Units Preparation Analyzed uL
Date Date 1D #
| 7439965 [Manganess 2007 005 foowo [ 11 [ molL — | 0921109 1645 | 2147463 |

Page 3 of 4



Client Name:  lllinois Natural History Survey Report #:. 233658

Sampling Point: 2D 18.8ppm PWS ID: Not Supplied
Analyte Analyte Method Reg | MRL1 || Result Units Preparation Analyzed
D # Limit Date Date
7439-96-5 |[Manganese ] | i [ mgiL - L 09/21/09 16:51 |
Sampling Point: 2E 37ppm PWS ID: Not Supplied

T EN AT,
Analyte Analyte Method Preparation Analyzed
ID# Date Date I
7439965 [Manganese [ 2007 | 005* [ 0010 | 35 | mol | et | 09121/09 16:67 | 2147465 |
Sampling Point. 2F 75ppm PWS ID: Not Supplied

y uL
Date ID#
09/21/09 17:02 | 2147466 |

Method Reg MRLYT || Result
Limit
2007 [ 0057

Analyte Analyte

1D #
7439-96-5 !|Manganese

oo} 72

Sampling Point: 2G 150ppm PWS ID: Not Supplied

Analyte Analyte Method Reg | MRLt || Resuit Units
ID # Limit Date
7439-96-5_|[Manganese | 207 [oost foorof ts0 | met | = [ w097
1 UL has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.
R —— N . . AP

i ! §
- ] W 1 |

i - MCL i SMCL
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SH6>
10, Hill Strest 14 0
e the standard in safety | Sout Bend, IN 46517 Ori £ A
F: 674.233.8207 Bichd 222,08

W, water

m:mnmn are for UL use only.

CHAIN OF CUSTODY RECORD

Page_ | of |

[FEFoero M DGR ST [SHPLER Gt ; i STATE (of sampl orgin) PRSIDE | PROIEGTRAME PR
ditiinse iWineis cedu HV\CC(NW Seel L Lompsilig
|BiLTo: b«uﬂ,ﬂu\_ IW@M\FF_ W\ w;l.. Yes No S.Jc_.wl_ozmméno SOURCE WATER 7\(”0 oS E. w
WotT /1IN BS o5 COMPLIANCE MONITORING e\ * 4 £
%l G 0a¥ S5+ 2 £l w2
ﬁzg.‘uh..ﬂ.w\s L 120 m a8 S
o o
LAB Number COLLECTION SAMPLING SITE TEST NAME SAMPLEREMARKS | CHLORINATED e m m
DATE TIME | A] P VEs, N0 | o = 2
1| 27 H45 |Alg e 1A Contrs| Mo Ol (2o0,8)|not seiken| v T TRWSW
2 (J?th _ 12 4.1 PP\ 1 J <Piksm | | |
3 H56 ic 4.4 Pem | SPiesp | | {
NE T \D__1%.% pPa : ' L sewep |
N \E_ 3] per Please ignasre orderH| sewkes (]
sl | 459 i\ 1S £em SPwsn | |
1 6 1S5S0 _oom and oNLY tect SeIEo] |
NE \mm, af12] N‘W o w“é. Z oce oT SPiked | |
N 7 o, PEm ?SQPS . SpiksD m
wlih o HeS 2C 9,4 pem For SOIKED ﬁ [
o i nha\ - D j%. % PP \\( LL ﬂ?ﬁﬁ\wmv muu | KMHV SPkeD | |
S 2E =z prm _ SPIKeD H
Il o 2¥F 1S  Pem E\_.S_S except ConNT ROLS Teeiksd| | VL
R A 26 1sv  PFfm . seikel | WV VW

® o, 7 Ppm 1S fEM

WW-WASTE WATER

*Please call, Expedited service not available for &l lesting

UL-SBN-SHIP-F-002-09  Effective Date: 05/08/2009

RELINQUISHED BY:(Signature) DATE TIME |REGELVED BY:{Signature) ! PORTIONS OF NON-AQUEOUS SAMPLES TO CLIENT
Dy~ |yl 2 as labeld per s
04 [an[Bu
RELINQUISHED BY:{Signature) DATE TIME |RECEIVED BY:(Signature) WQ\S\..QU _ € . \
AM] PM \_\YD\_\LA &Oc b Sl
RELINQUISHED BY:(Signature) DATE TIME [RECEIVED FOR LABORATORY BY: UAIE v_n_wnwm 0l 2 S T B
-0 N o oM :
] %\&\Q\v’ &a 7-09 T A Antient " ClponRecap K NA
MATRIX CODES: TURN-AROUND TIME {TAT) - SURCHARGES
OW-DRINKING WATER .
RW_REAGENT WATER SW = Standard Writtan: Cm So1x_:o days) 0% = Immediate Verbal: (3 working days) 100% Samples received unannounced
GW-GROUND WATER RV* = Rush Verbal: (5 working days) 50% IW#* =Immediate Written: (3 working days) 125% less than 48 hours holding time
EW-EXPOSURE WATER RW* = fush Written: (5 working days) 75% SP* = Weekend, Holiday CALL remaining may be subject to
SW-SURFACE WATER additional charges.
PW-POCL WATER STAT* = Less than 48 hours CALL

Sample analysis will be previded according to the standard UL GSA/Water Services Terms, which are avallable upon reguest. Any other terms proposed by Customer are deemed material alterations and are
rejected unless expressly agree to in writing by UL




Statistical Analyses



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

SPEARMAN-KARBER

TRIM: 5.00%

LC50: 62.804
95% LOWER CONFIDENCE: 52.653
95% UPPER CONFIDENCE: 74.911

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

450 20. 0. .00 .9537D-04

10.10 20. 0. .00 .9537D-04

18.50 20. 0. .00 .9537D-04

34.50 19. 0. .00 .1907D-03

72,50 20. 14. 70.00 .5766D+01

154.90 20. 19. 95.00 .2003D-02

THE BINOMIAL TEST SHOWS THAT 34.50 AND 154.90 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9978 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 61.327

RESULTS USING MOVING AVERAGE
SPAN G LC50 95% CONFIDENCE LIMIT
3 .067 70.90 57.55 91.56

FHxxxx RESULTS CALCULATED BY PROBIT METHOD
ITERATIONS G H GOODNESS OF FIT
9 .173 1.00 .44

SLOPE =5.98
95% CONFIDENCE LIMITS: 3.49 AND 8.47

LC50=66.74
95% CONFIDENCE LIMITS: 55.05 AND 81.07

LC1=27.26
95% CONFIDENCE LIMITS: 13.87 AND 36.86

DATE: September 8, 2009 TEST NUMBER: DURATION: 24 h
SAMPLE: Manganese SPECIES: Lampsilis siliquoidea

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL 61.327 34.500 154.900 120.400

MAA 70.898 57.550 91.555 34.005

PROBIT 66.743 55.047 81.066 26.019

SPEARMAN 62.804 52.653 74.911 22.257

**** = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: .00%

LC50: 50.012
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

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

450 20. 0. .00 .9537D-04

10.10 20. 0. .00 .9537D-04

18.50 20. 0. .00 .9537D-04

34.50 19. 0. .00 .1907D-03

72,50 20. 20. 100.00 .9537D-04

154.90 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 34.50 AND 72.50 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9997 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 49.974

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 8, 2009 TEST NUMBER: DURATION: 48 h
SAMPLE: Manganese SPECIES: Lampsilis siliquoidea

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 49.974 34.500 72.500 38.000

MAA *hkhkhkhkhkhk khkkhhhkhk khkhhhhkkx khhhhikx

PROBIT *hkkkhkkhk khkkhhkkhkhk kkhkkhkhhki khkkkhkkik

SPEARMAN 50012 *hkkkhkkhk khkhkkikkhk kkhkkikik

**x% = LIMIT DOES NOT EXIST




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

SPEARMAN-KARBER

TRIM: .00%

LC50: 48.247
95% LOWER CONFIDENCE: 44.987
95% UPPER CONFIDENCE: 51.743

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

4.50 20. 0. .00 .9537D-04

10.10 20. 0. .00 .9537D-04

18.50 20. 0. .00 .9537D-04

34.50 19. 1. 5.26 .3815D-02

72.50 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 34.50 AND 72.50 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9961 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 47.517

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 8, 2009 TEST NUMBER: DURATION: 72 h
SAMPLE: Manganese SPECIES: Lampsilis siliquoidea

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 47.517 34.500 72.500 38.000

MAA *hkkhkkkkhk khkkkhhkkh kkhkhkkhhkkiki khkkhkhkikx

PROBIT *hkkhkhkkik khkkhhkkhkhk kkhkkhkhhkh khkkkhhkik

SPEARMAN 48.247 44.987 51.743 6.757

**x% = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: .00%

LC50: 43.315
95% LOWER CONFIDENCE: 38.121
95% UPPER CONFIDENCE: 49.217

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

450 20. 0. .00 .9537D-04

10.10 20. 0. .00 .9537D-04

18.50 20. 0. .00 .9537D-04

34.50 19. 4. 21.05 .9605D+00

72,50 20. 20. 100.00 .9537D-04

154.90 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 34.50 AND 72.50 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.0394 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 43.163

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 8, 2009 TEST NUMBER: DURATION: 96 h
SAMPLE: Manganese SPECIES: Lampsilis siliquoidea

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 43.163 34.500 72.500 38.000

MAA *hkhkhkhkhkhk khkkhhhkhk khkhhhhkkx khhhhikx

PROBIT *hkkkhkkhk khkkhhkkhkhk kkhkkhkhhki khkkkhkkik

SPEARMAN 43.315 38.121 49.217 11.097

**x% = LIMIT DOES NOT EXIST




Appendix 28: Raw Data for 96-hour Toxicity of
Manganese on Megalonaias nervosa



Raw Laboratory Data



96 Hour Water Column Acute Test Data Sheet/ 6 treatments
Toxicant: i\/’k dAA) g € |SPCCiCS5 Megalonalas nevvolo G
Rate: My sod”, (12D 0.8094 /7L pmnclz . HH20 L21494/2L Sefd Al
Water: = PA (M) B ro/1b/oq  [Culture: 7oy Bracdy FWS, (benca W]
Start Date/Time: 1o/, 3/04 3 Age: Dwep JLF  ute 19/ 21| Joq]Initials: A b, jeng
Temp/Light: 2 0°C | |, - x [Glassware: Sopm| 4 (4 Sswar e beekers, Yom overlyingHad
Survival : =
Treatment [rep| Oh [24h[48 h]| 72h] 96 h|Chem 0 24h | 48h | 72h | 96h
1151 5SS |s Jtemp| 708] 209 |20 1] 20 9] 26.8]
/ 2|l 5] 5 5|5 S pH | &.0 5.l 2| ¢.0] §:0
- 3195 15 1 515 ]S Jeond| 203 ] 299 203[305] 315
41 5 [ubmHaH/q] 4/ D0 5 24] g 04| 8.13] 3.21 | S0
) s Alk (o X X X e 0
Chpmrrsi Hard| 90 X X X ? 2-
1ls]SIS|s|Stemploo.8lao-gl 209]204] 2068
5 215lslsl <l = 9@ 2.9 2] 76155
o IS |S|S | S =2 [econd| 2735|3230 [279] 352
Al Tl el B S| S Do .23 Scl| Sigls.21] 792
- — Alk | e X X X Lo
| 375 Hard :’1;,_ X X X Pz
lls|lz|Z2| 7]z |templro s ] 2oqdae-Als04] 1,8
21 S1 712|212 9] T T3 w|l26]9.7
4 3/ S12 | 3] 0] O lcond[uus | 21058 | 4785 | LU9S)
. = $l=1=| 5 |3 5 DO.|¢.2l| S %.25] 542 2.94
>57.5 =7 Ak | Lo X X X o
Hard| | i X X X S
L[| ST TTOIC | Oltmplos ¥ 254] go.8] 20 9] 209
21101210 ClpH |74 [972 0. | 9.8]72.7
i 3lslolplol Olond[Sg2]| seqlo | Ssi|sgg
B 41S |21 ple] Obo.ls 29 20| -2 5:32] 2.9
~ Alk ] X X X 2z
73 Hard {, (;:JT X X X 1T
. LS Cl o] O Jtemploe-g 09| 20¢[20. 9269
Y= 2| = O ] Ol O pH |72 |71.3 -, b 1.5] 7.
3lsl{2 e O] 0 leond| g1 | s26] si7 | s ¥+
41510 | 0p0 2 | O [DOf%-23] go3] ¥-22] &-40] 7.5%
| 56 Alk | Lo X X X &2
Hard| yNT X X X [(NT
) ) == Clu]l ©lempl2o-5|20.a9]| 20.520.9 | 2.9
" 2] ST Ol OT Ol O [ oAl a5 e[ > 9 ¢
- 3lolol Olol Olondliz32] 12e] '29%] 225 ] 340
4SO o0l0 [ olpo] 27| 948 8.2olx.22[4.9¢
200 : Alk | (o X X X b
Hard| |\ N7 X X X I T
Initials AD Ml | ~D] Ap

% one crushed 'S/24 /0 q |Nr;in+¢#‘&4er\u’.-



Analytical Chemistry Data
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the standard in safety Lporprlere

Laboratory Report

Client  linois Matural History Surey Report: 235039
Aty Amy Dickinson Pricrity: Standard YWritten
1910 Soulh Grifith Drive Status: Final
Champsign, IL 61820 PWS I Mot Suppied
Copias
o Mo
uL Client 1D Mathod Collected Collected Received
D # Date | Time By: Date / Time
21T0ezs 1A Contrel M IN | 00,7 10VEREE 0000 | Chenl | 1oame 0650
e | iimvmemweniar | veweswose |G| 10m00oeso
CmmEM 0 CH SppmsniN 007 IWEEDROOCO | Cheel | 1009000030
2oz | 10 MppmbniN - 2007 10VER0R D0 | Chant | 102900 0830
ZiToea “1E 150ppm n I IR 10ZNER 0060 | Chenl 109900 0030
2170E4 1F 200ppm Mn IN ) 200.7 1000000 | Cheal Y2900 0030
voms * ik Control Mn OUT 2007 VRTINS0 Chant 102808 00:30
2170538 28 18 7i5ppm Man OLT 0.7 1VETHR D) | 1DVZE0R 030
21707 | 26 37_fppm b ALT _ 0.7 1T D000 | [ vzama 09:30
2iome | 2D ThcomMnOUT 20,7 AT 0000 10908 0030
mmome | 2E 150ppm Mn OUT .y 10V 0000 1VEE08 0830
arrose - aF meppmmnouT 0.7 0ETR OG0 | 10ER00 0030
2170841 | 3 Eontrl Mn Filkersd OUT _ 0.7 TR0 | 102908 08:30
2o | 4B 18.75pprm bin Fllered OUT 0.7 VTN o0 | 108 08:30
270843 3T M Fileesd OUT . JomTRr e | 102008 4430
270e4 | WDTppmeFiteesOuT L ; logreacee |
ziTosss | 3E 150ppm i Pitered OUT T T T " 1ovanio o
Tzimose | aFacppmMnPlemdoul | S07 | 10R7ARMN0 | {yovzamn w30
[ Report Summary |

Project: M. Mervosa Mn

Detalled quantitative results are presented on the following pages. The resulls presented refate only ko the samples provided for
analyss,

‘We appreciate the opporiundy fo provide you with this analysis, If you have any guestions concening this regart, pleass do not
hesiate to call Kelly Troth at (574) 233-4777.

fofe: This repovt may not be reproduced, except i ful without written approval frorr Undiswiilors Laborsiones (UL}

C{ﬂmgjﬁf? Lif.l:ﬁ'/wm?

ﬁull-uﬁmjn Sigrsalure Title
Clisnt Nama: llinols MWetural History Survay
Report # 235539

Page 1ol &

Undarwriers Labaranorss inc.
192 5. Hil Siemat, South Send, M 4B617-27T2 UEA
To EDC.ZATAMGS Pz S0 FALED0T W ul Lom




Client Name:  lllinois Malural History Surey

Sampling Pent: 14 Contral Mn [N

Report# 235539

PWSID: Not Supplied

P L L “Nioteh T
Analyta Analyla Mathesd Raeg MELT Flasu Units Preparation Artyzod UL
0 s Limiz Date Dabe 5T
b om— ———=
TAID06-5 || Mangarnss 0.7 neEe L nan =010 | malL - AT 005 | FT0E20
Sampling Paint: 1B 18, 75ppm Mn IN PWS 1D Mot Supplied
Analyle Analyle Mathed Feg MELT Regul Units: Freparatian Ainalyzed uL
D@ Limit Diate: Date i@
feoe
430955 Mangsne s 2007 s - nenn 18 mal - T0A0S 1007 - 270650
Sampling Point 15 37.5ppm Mn [N PWS 1D Mot Supplied
e e T T ] R e I o Lol
Analyte Analyte Mathod Reg AR Result Unnits:
(1] [ Dt i
TAIR-0E-5 | Manganess 2007 Dooass oo n mail - 100308 113 | 2T0EN
Sampling Paint 10 TSppm Mn 1M FWS I Not Supplied
Arakyte MRLY Feemuit Units Preparation Anatyzed uL
I # Dtl o]
TS | Manganese 200.7 I T mgiL - 1UDN08 10:18 | 170532
Sampling Point. 1E 150ppm Mn IM PWS ID: Mot Supplied
Arcabybe Arpabyte Mthod Reg MHALT Hzzult Urits Preparation Analyzed uL
D ¥ Limsil Dats Date oW
Ta¥-E-s (Manganess 20T o5t O 140 omgL | - 110308 10:23 | 2170533

Page 2 of B




Client Marme:

Sampling Polnt 1F 300ppm Ma 1N

INinaie Matursl Higlory Survey

Report ;235038

PWS ID; Mol Supplied

.-' i ." I's c
Analyin
D@

7430:055 | Wanganese

Sampling Paint 284 Contred Mn OUT

2007

ang* not0 TIMENG 1528 | IT0E34

PWS D0 Med Suppliesd

R I R e A LA L e e b e R AT Y Rl o
e Sl T e LA e o L T BT e e e, O o TR

Analyte
i@

Analyts

[ 8
(-1

Analyzsd
Dintn

Proparaticn
Dt

T430:08-5 | Manganasa

Sampling Paint 28 18.75pam kn QUT

]
- 110E00 135 | 21708

PWS D¢ Mot Supped

O TR T b G LR L v T e P A S e £ =t T e Y e AT LS Skt & L i
Analyts Analyts Mathend MALT Resalt Uriils P Analyzed um

[[+] ]
==
7430065 Manpanisa _

Sampling Poinl. 2C 37 Spprm M OUT

Cate
— - . s
100309 10:38 217058

PWS 1D Not Supplied

LT3

2 T
sl i et

153 b

e

bl

TEEIEr
ek

CoMetalsl DT

uL

Sarmpling Paint 2D T5ppm Mn OUT

Rog MALT Fozsull Unriits P tion Analy

Limit Cate Cake 4]
—

dO5* ¢ Al 35 mgiL - | 100 1043 o 21TDET

PWE 1D Not Supplied

e A AT LR N T o L
F b v TR L e

e T

Aralyte
D#

Aralyte

Taje-E-g | Manganess

TIMENE 1048

21TEE

Page 3 of G



Chent Marme:  Minois Matural History Survey

Sampling Polnk:  2E 150ppm Mo QUT

Report #: 235838

PWS D0 Mol Supplied

Page 4 of §

T A e AR e L D
.Amr.-h Analyin Metnod Reg WRLt | Result
D@ Limit
- — S— E— IR
TARGES | Manganase 007 | 0054 010 I il . 10509 11,05 FHToRS
Sampling Point  2F 300ppm Mn OUT PAWWE 1D Mod Supplied
Analyie Analyte Mothod Reg MRLT Result Lnits Preparaticn Analyzad [
io @ it [ i #
'."-15!-!_5-5 Sanganass anoT Lonass Dl Hid mgil s 110305 1 1:08 | 21706840
Sampling Point 34 Cantral Mn Fillered QLT PWE 1D Mol Suppled
R o e T £ T 2 AT s P o e b SR i e 3T
Rog MALt || Resull Units Preparation Analyzad U
Limmyit Date Date 0¥
— S
2007 | wost | o 8 =il s U000 191 2170849
Sampling Point 38 18.75pprm Mn Filtered OUT PWS ID: Mot Supplied
R T e T et S N e i
Analyts Analyte Muthad Reg | MALT |[ Resun Units Preparati Iyzad [
o # Limiit ate [ 0o
—- - = b el e e
i ?lﬁﬂ-iﬂ-& ihw 2007 s [=X 1A= 18 ngil. . 1UNE0D 1918 2170842
Sampling Point 3G 37.5ppm Mn Filkered OUT PWE 1D Mot Supplied
TR Tk ! : Rraal L R
Analyte Analyts Mislhaid Unilts Pregarat Analyzad uL
i # DCate e (1]
TA30-pE-E hnmgpm 2007 gl — 1000 11:3% 17043




Client Marme:  Illinois Matural Higlory Survey

Sampling Painl. 30 Thppm Mn Fillered OUT

Report# 235035

PWE |IDc Mot Supplied

Analyzed

Datn D%

b —
T430-08-5 | Manganeia

Sampling Point  3E 150ppm Mn Filbered OUT

11DXIS 11:38 | 2170644

FWS |00 Mot Supplied

?43?-575 -H.il'@l'll:li £ 2007 2.5~ (1] =] 150 mgiL e | 1Mm0E 19:43 2170645
Sampling Point  3F 300ppm Mn Fillered OUT PWS |00 Mot Supphed
Analyte Analyte Mathead Reg MRALT Result Uniits Preparation Analyzed L
iD# Limit Dabi Dtz D #
= ——
_'.‘439-55-5 _H.af_bmﬁ ) 2007 | os* 81} [<] ] mgiL s 11/maas 115!! 2'!?']515
1 UL has demonstrated i can achiess thess reparl Bmits in reagen] woier, bul e mol i Tk

L

I

Page 5ol 6



Cheni Name:  linois Matural Hislory Survey Fepori# 235930

Laby Definitions

Continuing Calibration Check Standard (CCC), Continuing Calibration Vaerification (CCV) - is a sngle lved,
wiorking atandard comlaiming ane of maone of the largel analytas that is prepanad tram the same standards uged o
caliorabe the insiumenl. The COC is used 10 validale me calibration curve al e baginning of each analylical
saguence, and mey also be analyzed thiaughout and al the end of the ssquence. Tha concentration of the chack
standard may be waried, when prescibed by the reference melbad, so (hal the enlire linsar ranga of the calioralion
curve is walidated an a regular basis.

Intzrnal Standards (I15) - are pure compounds with properties similar o the analyles of intaresl, which are added 1o
fiald samiples or xtracts, calibration standands, and quality contrel standards &t @ known concenlirasian. They are
used to measure the relatve respanses of the analyles of imerest and surrogabes in the sample, calibration standamd
or quality conbrol standard,

Laboratory Duplicate (LD} - is a fizkl sample aliqual taken from the same sample conlamer in the |aboratory and
analyzad separataly w=ing idenical procedures. Analysis of labaratany duplicates provides a measune of the
pracision of e laboralory procaduras.

Laboratory Fortified Blank (LFB) ! Labaratory Contrel Sample (LES) - s an alquot of reagent water o which
knewn concentrations of the analyles of nterest are sdded. The LFB & analyzed exaclly the same as the held
samiples., LFBs are used to determine whather the mesthed is in corral.

Laboratory Method Blank (LMB) | Laboratory Reagent Blank LRE) - is & sample of reagand waler included in the
sample balch analyzed in the same way as the assoclabad field samples. The LMB i used to determine if melhad
analytes or ofher background contamination have been sminoduced during the praparalicn or analylical procedure,
The LME is analyzed exactly Me same as the field samples,

Laboratery Trip Blank (LTB) - iz a sample of laboratery reagent water placed ina sample cortainer in the
labaralony and trealed as a fisld sample, induding storage, praservation, and all analytical precaduras, The LTE
cardairer follows the collestion boflles (o ard from the collection Re, bul the LTE 15 ned opanad af any tima during
the frip. LTE i% ned expased to sile condtions or pumping and collaclion eguipmeant. Tha LTE |s primerily 8 traval
blank wsed io verify that the samplas were not conlamirabsd during shpmsnd.

Matrin Spike Duplicate Sample (M30] ! Laboratory Fortified Matrix Duplicate (LFD) - 2 8 sample aliquot teken
fram tha sama figld sample sowce as the Mairix Spike Sample ta which known gquaniilies of ibe anaktes of inleres!
arg added in tha laboratary. Tha MSD is analyzed exactly the same as he Gald samples. Analysis of ihe M30D
prowldes & massura of the precision of the laboraiory procedures in & specific matrix,

Matrix Spike Sample (MS] ! Laboratory Fortified Matrix (LFM] - is a sample aliqual taken fram field sample
souncE Lo which kncwn gueniities of the analytes of inberest are added in the labaratary. The MS is analyzed exaclly
{he sane g e fedd samples. The puposs is o demonsbrate recoveny of thi analytes from a sample matsix o
defermine if the specific matie contribules bias 10 e analytcal resuls,

Quality Control Standard (QCS) | Second Source Calibeation Verification (S5CV) - is a solufion containing
Encran concenirabons of the analytes of interest prepared from a sounce different fram (he source of the calibration
standards, The OCS sample is analyzed using the same procedures as feld samgples. The OCS is used a2 a check
on the caliration standasds wsed in the method on a routine basis. The QCS i analyzed with every new calibration
curve and al least quartarty unless the raference mathod requines @ mare frequent wsags,

Reporting Limit Cheok (RLC) - is a procedural standard that is analyzed each day fo evaluate ingtument
parfarmanca &l or below e minimam reparting lmit (MAL)

Surrogate Standard (55) { Surrogate Analyte (5UR] - i5 a pure compound with properies similar o the anaktes of
inberast, which ia highly unilely 1o be Tound in ary field sample, that i added fo the field samples, calibration
slandards, blanks and gualily conbrol slandards bafore saample preparation, The 55 is used to evaluaie the efficiency
of the samgple preparation process,
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Statistical Analyses



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

SPEARMAN-KARBER

TRIM: .00%

LC50: 41.635
95% LOWER CONFIDENCE: 35.554
95% UPPER CONFIDENCE: 48.758

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
1800 20. 0. .00 .9537D-04

3400 20. 6. 30.00 .5766D+01

7200 20. 19. 9500 .2003D-02

14000 20. 20. 100.00 .9537D-04

290.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 18.00 AND 72.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9979 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 41.760

RESULTS USING MOVING AVERAGE
SPAN G LC50 95% CONFIDENCE LIMIT
3 051 4222 3488 50.21

FxxAxx RESULTS CALCULATED BY PROBIT METHOD
ITERATIONS G H GOODNESS OF FIT
7 175 1.00 .98

SLOPE = 7.03
95% CONFIDENCE LIMITS: 4.09 AND 9.98
LC50= 41.09
95% CONFIDENCE LIMITS: 34.74 AND 49.37
LC1= 19.19
95% CONFIDENCE LIMITS: 10.95 AND 24.72
DATE: 10/23/09 TEST NUMBER: DURATION: 24h
SAMPLE: Manganese SPECIES: Megalonaias nervosa
METHOD LC50 CONFIDENCE LIMITS

LOWER UPPER SPAN
BINOMIAL 41.760 18.000 72.000 54.000
MAA 42,221 34.882 50.208 15.325
PROBIT 41.093 34.735 49.371 14.636
SPEARMAN  41.635 35.554 48.758 13.204

**** = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: .00%

LC50: 37.497
95% LOWER CONFIDENCE: 32.214
95% UPPER CONFIDENCE: 43.646

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
1800 20. 0. .00 .9537D-04

3400 20. 8. 4000 .2517D+02

7200 20. 20. 100.00 .9537D-04

14000 20. 20. 100.00 .9537D-04

290.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 18.00 AND 72.00 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 37.326

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: 10/23/09 TEST NUMBER: DURATION: 48h
SAMPLE: Manganese SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  37.326 18.000 72.000 54.000

MAA B e e e e I S T e I S e

PROBIT *khkkhkhkhkhkhk Kdhhkhkhkikhk dhhkhkhkAkk  dhhkhkhkhkk

SPEARMAN  37.497 32.214 43.646 11.432

***x = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: .00%

LC50: 31.531
95% LOWER CONFIDENCE: 27.197
95% UPPER CONFIDENCE: 36.555

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
1800 20. 0. .00 .9537D-04

3400 20. 13. 6500 .1316D+02

7200 20. 20. 100.00 .9537D-04

14000 20. 20. 100.00 .9537D-04

290.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 18.00 AND 72.00 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 30.384

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: 10/23/09 TEST NUMBER: DURATION: 72h
SAMPLE: Manganese SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  30.384 18.000 72.000 54.000

MAA B e e e e I S T e I S e

PROBIT *khkkhkhkhkhkhk Kdhhkhkhkikhk dhhkhkhkAkk  dhhkhkhkhkk

SPEARMAN  31.531 27.197 36.555 9.358

***x = LIMIT DOES NOT EXIST




SPEARMAN-KARBER

TRIM: .00%

LC50: 31.531
95% LOWER CONFIDENCE: 27.197
95% UPPER CONFIDENCE: 36.555

CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/lL EXPOSED DEAD DEAD  PROB.(%)
1800 20. 0. .00 .9537D-04

3400 20. 13. 6500 .1316D+02

7200 20. 20. 10000 .9537D-04

14000 20. 20. 100.00 .9537D-04

290.00 20. 20. 100.00 .9537D-04

THE BINOMIAL TEST SHOWS THAT 18.00 AND 72.00 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 30.384

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: 10/23/09 TEST NUMBER: DURATION: 96h
SAMPLE: Manganese SPECIES: Megalonaias nervosa

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  30.384 18.000 72.000 54.000

MAA B e e e I S S I S e

PROBIT *hkkkkkik Khhkkkhkkikkhk Kkkhkkkikk Kdhkkhkkkik

SPEARMAN  31.531 27.197 36.555 9.358

**x%k = LIMIT DOES NOT EXIST






