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Proplem with Metals Criterra

= JOXICILY,
=\arablewithiitime and place.
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Eorrecion aclorns

=R\Vater Hardress Equation

m\\/ater; Effect Ratie



Effect of Hardness on Toxicity.

Effect of Hardness on Copper Toxicity to Fathead Minnows
(Erickson et al., 1996)
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EEffecth o1 DIsselved Organic Camien

ONIGXICILY,
Data from Clemson U. (WERF BLM Project)

® Meas Cu LC50
—Linear (Meas Cu LC50)
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Cimnts oftHardness Normalization
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WATER EFFECT RATIO

-

@Uantifies the toxICIity offa poellutant i siteWaterR as
compared o lalewater:

STENVATER IIGXICIACOnCENIation
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Bietc EigandiVieodel:What deesiil ¢ o/

e BILEVIE

o Complementsitige existing EPA GUIAEIRES
precedure;

s AGCOURLS O thE Eliech o Walel: CliemIsii/ I
addiieni e handnesss anad

o [L[eads ieranimproved capanilii/ ierassess
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BlEVParameters (realities; and assumplens)

= Rerganic
» thermmoedynamicdatanase

= Organic
» chemicalfimeasirementsswitii@rganiciViatier,

= Bielegical
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» PArdmeters assUmedito) BE COMSISIENnt o1 GLIEY,
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similar;, and

» [CASQIUSEd feraceountfon vanation in SPECIES
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Companisen o ApPPIEACHES
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COMPASen GiaPPrEACHES (continuatien)

"EEIEV advaniages:

« IS Implemented directy Imnter the; criternen as
replacement fepwaterrnardness:

s \ValerRclemistny datarare chieaper o) ehialn;

S MpPreVves G undersianding e iiewvater:
chemistiyzatiectisymetaliavananility and texiciy;

» A cembination e hieassay-hased methieads; anad
computatienalimetheds;may: e Used.



@UEStionEEantaccumulatent e uniguely,
relateditora toxXic effect?. Yes.

TOTAL Cu = 10 ug/L
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Predicted Versus Measured LE@e50s

Fathead Minnow 96h Static Exposures
(Erickson et al., 1987)

—
—
(@)
=
SN—
o
LO
(&)
—1
=
()
-~
(ab)
——
(&)
-~
(ab)
| S
(a1

—
o

1000 10000
Measured Cu LC50 (ug/L)




ReEcapttiawen

= \\/ater chemistiyaliecls melali toxicIiy:

W ater hardnessrand \Waterr Effect Ratior usen
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n BlEVINS areplacementierwaterrnardness:



BEGINNING Wil CORSIAEralieNn Ol SPECIES
sensitivity, Wenwillfexplerernew the; BIENVRmaY,
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metals (eXa., AarECd; NI PlerandiZn).
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ApplIcauenRiier@ther @rganisms

BLM Interspecies Calibration
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EURBIEVEIRVvertenrate Summany

D. magna
D. pulicaria
H. azteca
C. dubia

D. pulex
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A Comparison of BLM Predicted vs Measured Silver LC50

@ Fathead Minnows, LA50 = 8.98 nmol/gw

@ Rainbow Trout, LA50 = 10.82 nmol/gw

A Daphnia magna, LA50 = 1.13 nmol/gw

O Ceriodaphnia dubia (Lab.), LA50 = 0.34 nmol/gw
B Ceriodaphnia dubia (Site) LA50 = 0.34 nmol/gw
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NIFBIEVIE EFathead Minnow & Invertehrate Results

A Comparison of BLM Predicted vs Measured Nickel LC50

Fathead Minnows, 1-6 g
Fathead Minnows, 1-2 g
Fathead Minnows, < 24hr old
Daphnia magna
Ceriodaphnia dubia
Ceriodaphnia dubia

pH effects
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¢ Schubaer-Berigan, C. dubia

m Chapman D. magna

® Pickering and Henderson, Fathead minnow
A Schubaer-Berigan, Fathead minnow
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Stimmanyand - Cencliusions

e BIEVI:

i @an develep\WieEhn lessitime and atiewer
COSTS;

" Can developrestimalesielispatial e emporal
vVarauen mrmeaifeieavanannity;
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and

mCAgrees remarkanly wellwithrbieassay-hased
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ViedEelfequaien

fC,A A fL,A

EC , =@ X
‘ : fep X Tip

Where:
o E@relersitotnewater effect Cofeenrations:
o SURSCHPISTAEEBIreler e G ierent eXpesure CondItions;

s SURSEHPLEETEIErS ee CONCENration ol COMpPELNG CatioNnsiatitie
differentexpesure Conditions:

s Sulscrpt: L refersieitnelcencentration 6f thie; complexing /ligands
atthe diiferent expoesure’cenditions.

= BIIMiapplication to) Criterias, the impoertant concermiisswhethienfaand fi are
sultablyfermulatediand parameterized; and net WitiiIssues thatrelatetoyetial
aceumulations, and/acecumulation capacities:.



HeWISs e BlEMiactually usedf

i Sincetne BEMIS designedioypredict [LE@S0S; It provides anvayilo
predictitne sitewaterrLE@SOsHem watereChiemisin/ measurements
alenewitheut need o PEorm Costly/Ieassays.

" Soemeladvaniages eiusingitie BlEMiare as iellows:
\Vater chemisiny/ dataiarelClieaperieienpialiitian are Bieassays:

I HIstercal dataimay/ ke used providmgierthe capabl iy e make
pliglel-ezisis:

e resulisiarerehiamedin tieicontext eiaratonal framewaerkdtiat
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BIEVI sehtWware: an everview

w Biotic Ligand Model, Version 2.1.2 - Research Mode:
File Edit Wiew Inputs Help
a Sh uf
= n Cu T V/ i ?
|

Site Label [ Sample Label [ Temp] pH] Cu DOC[[~  HA Mo Mal K] 504]
| °C | ug/l]  moCAL| % mo/L| oL oL oL

Current Selections
(Metal: Copper Organism: Fathead Minnow Prediction Mode: T oxicity
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BIENVIwWiRdew descrpuon
Released February 2007

{ henu Bar } { Shortcuts Menu } {Current Selectian }

Display

w . Biotic Ligand Model, Yersion 2.0.0 - Research Mode:

[~
by

] ===
A Ha| [ T | O Alkainiy| T
mgh|  wgl]  mgh[  wgA|mgf CaCD3| mgd

Descriptian

[ Editing Cell ] Datafile

Data Inputs }

ltem
Description
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BSlEVINnerace pepulated withirwater
Chemistiy/ data

Released February 2007

= Biotic Ligand Model, Yersion 2.1.2 - Research Mode: Kansas River.blm £|El|£|
File Edit View Inputs Help

BRHEGEL & 7

Current Selections
[Metal: Copper Prediction Mode: Instantaneous WAC Calculation

|1.E-'I ] |Kansas River at Dezoto, K5 [USGS Station # 0B832350]

Site Label [ 5ample Label [ Temp] pH] Cu DOC] Cal Mg Mal K] S04

| | | un/L|  mo CAL| oL oL | mo/L| mo/L| oL |
K.ansas River 892350 7/22/1997 29, 2.45 E. BE ) B1. 1E. 7E. 10. 140,
a5 25 ] ) ) 17. a0,

wo

1300
1800

E7.
1800
120,
160
120,
140

E1.

92

Kanzas River 6892350 10/20/1987 10.
Kansas River 6832350 11/231987 7. 7.9 1.2 . . . 23, 1300
Kansas River 6832350 12/221987 3 7.5 4 . . . 13 35
2
1.

k.anzas River EB32350 1/19/1988 a 25 X . . 23 110.
F.anzas River EB32350 2/17/1988 7.2 . X ) . 20, 73
K.anzas River EBI2350 37151988 35 9.47 . X . . 22 110.
K.anzas River 832350 5/16/1988 2 23 . X . . X 130.
K.anzas River 832350 E/6/1988 24, 875 X X . . . 110.
F.anzas River EB32350 7/1./1988 20. X . X . . X 4E.
F.anzas River EB32350 7/7/1988 28, X . X . . : 75,
F.anzas River EBI2350 2/8/1992 32 X . X ) ) X 24,
Fangas River 6832350 2/29/1988 2 . : . .

K.anzas River 832350 10431988 18 X . X . . X 120.
F.anzas River 832350 11481988 10. X . X . . X a8
k.anzas River EB32350 124191988 5. X . X . .

F.anzas River EB32350 17231929 5 X . . ) . . 120.
K.anzas River EBI2350 2/21/1989 1. : . X . . . 110.
K.anzas River 832350 37131989 10. X . X . . . 110.
K.anzas River 832350 4181989 14, X . X . . . 120.
F.anzas River EB32350 5/19/1929 1. X . X . . X

F.anzas River EB32350 E/12/1989 X . X . . X 98
F.anzas River EBI2350 74141929 29, X X X ) ) X 27.
K.anzas River 832350 8/15/1989 X . X . . X ES.
Kansas River 6832350 34741989 : . . . . . X 9
F.anzas River 832350 9/15/1989 X X . X . . X 26.
k.anzas River EB32350 10/5/1929 . X . X . . . 48
F.anzas River EB32350 14121990 X X . X ) ) L E7.
Fanzas River 6892350 2454159490 . 2 . 2 . . X 0.
K.anzas River 832350 371541990 . . . . . . X 14.
K.anzas River 832350 4/23/1990 X X X X . . X E2.
F.anzas River EB32350 8/31./1990 X X . X . . . 42,
F.anzas River EB32350 1042541390 . X . : . . . ETS
F.anzas River EBI2350 1241241990 R X . X ) ) g 22

Q0| =[O e L R =

1E0.
150.
1200
150,
160
160
1E0.
160
140
1400

BE.

20.
48,
4.

100.
40.

E7.
E5.

0 D8 0 N 090 00 R0 09 00 0 000 W @@ s - g o




BIE =

= Biotic Ligand Model, Version 2.1.2 - Research Mode: Kansas River.blm
File Edit Wiew Inputs Help

A s ‘—. B
= EHES AT
|‘I .E-10 |Kansas River at Desaoto, K5 [USGS Station # 06832350)
Site Label [Sam

Kansaz River 5832350 R
K.anzaz Biver 5392350 josz  Hide Back  Forward  Home Print  Options

K.ansas River 392350 1122
Kansas River 6392350 123 Contents | index | Search | Fat 2|
K.ansas River 832350 1419 Biotic: Ligand kModel, Wersion

Kanzas River 6892350 2417 [E] Disclaimer of warranties anc
K.anzaz River B392350 3415 Setup and Installation

@ T -
F.ansasz River B332350 5/18 D ata Requirements
Kanzaz River 6332350 GG/ g Starting the Application B IOtI c LI g a n d M Od el
e
&
@

Current Selections
[Metal: Copper Organizm: Daphnia magna Prediction Mode: Speciation

DO~ e Do) —

Kansas River 6892350 741/ Running the &pplication Windows Interface, Version 2.1.2

Kansas River 6892350 i Input Check Range
K.anzaz River E392350 548/ Example &pplication
K.anzasz River 292350 8/29 @ Uringtalling the ELM
Kanzasz River 332350 1043 @ References

K.anzaz River B392350 1148 @ Contact |nfarmation
F.ansas River BB92350 121

K.ansas River GE92350 1723 User's Guide and

K.anzaz River 392350 2421
Kansas Fiiver 6292350 3413 Reference Manual
K.anzaz River B392350 4/18
K.ansas River 292350 519
Kanzasz River 332350 6412
K.anzaz River B392350 Ak |
F.ansas River BB92350 815
Kanzaz River 6332350 37
K.anzaz River 392350 915
K.ansas River 392350 105
K.anzaz River B392350 1412
K.ansas River 292350 2754
Kanzasz River 332350 3415
K.anzaz River B392350 4/23 L
F.ansas River BB92350 8/ 3T

Kanzaz River 6332350 1042519330
K.anzaz River 392350 12/12/1990




BIEVRpURparamerers check
Released February 2007

= Biotic Ligand Model, Version 2.1.2 - Research Mode: Kansas River.blm
File Edit “iew Inputs Help

'} g h ufl
I‘I .E-10 IKansas River at Dezoto, KS [USGS Station # 0B832350]

Site Label [ Sample Label [ Temp] pH] Cu Doc| Cal Mal Mal 3 S04
| “C| | ug/L|  mg CaL /L | /L | | | oL |
Kansas River B392350 7/Z2/1987 =) 2.45 E. 3 ) . ) 7E. 10, 140,
Kansas River B892350 104201387 10. 85 25 EE ) ) . a0, 130,
Kanzas River G392350 114231987 7. 7.3 1.2 [ ) ) ) 130, 180,
Kansas River B392350 124221987 = I | I} 5. 7.
Kansas River B392350 1/19/1988 AL ) 110. 180,
K.ansas River B392350 2/17/1985 || Input 1 has high Temperature [*C) ) 73 120,
K.ansas River B392350 3/15/1938 || Input 1 has low Sulfide [ma L) ) 110. 160,
K.anzas River 6892350 5/1621982 || Input 2 has low Sulfide [mg-L] : 130, 180,
K.anzas River 6892350 6/6/1928 Input 3 has low Temperature [*C) . 110. 140,
K.ansas River EB32350 7/1/1988 Input 3 has low Sulfide (ma/L] ) 46, El.
K.ansas River EB32350 7/7/1988 Input 4 has low Temperaturs ("C) : 7h. 92,
K.ansas River 6332350 8/6/1938 Input 4 has low Sulfide (ma/L] ) 54,
K anzaz River B392350 8/29/1988 Input 5 has low Temperature [7C) .
Kansas River B392350 104341935 || Input 5 has low Sulfide [mg L) ) 120,
Kansas River B392350 11/8/1985 || Input 6 has low Temperature ["C) } 28
K.ansas River BB92350 12419413388 [| Input B has low Sulfide (mgL] .
K.anzas River 6892350 1/23/1989 || Input 7 has low Temperature () ) 120,
K.anzas River 6892350 2/21/1989 || Input 7 has low Sulfide [mg-L] . 110.
K.ansas River 6892350 3/1341939 || Input 8 has low Sulfide (ma/L] ) 110,
K.ansas River EB32350 41841939 || Input 3 has low Sulfide (ma/L]
K.ansas River EB32350 5/13941939 || Input 10 has low Sulfide [ma/L]
K.ansas River 6332350 £/12/1989 || Input 11 has high Temperature [7C]
K anzaz River B392350 7/14/1983 Input 17 ks lowe Sulfide [mglL)
K anzaz River BB92350 8/15/1989 Input 12 has high Temperature [*C]
K.ansas River BB92350 9/7/1989 Input 12 has low Sulfide (mg/L)
K.ansas River BB92350 9/15/1983 Input 13 has low Sulfide [mg/L]
K.ansas River 892350 10/5,/1983
K.ansas River 892350 1/12/1990
K.anzas River BB92350 2/5/1990
K.anzasz River BB92350 3/15/1950
K.anzaz River BE32350 4/23/1930
K anzaz River B392350 8/31.,/1930
Kanzaz River B392350 104251930
Kanzaz River BB92350 1241241990

Current Selections
(Metal: Copper Prediction Mode: Instantaneous WHLC Calculation

w

OO (= | | P2 |

160
1500
1200
1500
1ED.
1ED.
16O

L0~ N8 0 B0 0 S0 80 000 0D 80 0 0 D @ @ D T




BIEEVRPUEparameters unit selection
Released February 2007

w Biotic Ligand Model, Version 2.1.2 - Research Mode: Kansas River_blm
File Edit View Inputs Help

= o B
B EH & = 7

|1.E-‘I n] |Kansas River at Dezoto, K5 [USGS Station # 06892350]

Site Label [ Sample Label [ Temp] Cul ooc| Cal Ma] Ma| K] 504

| | ug/L|  ma CAL| mgAL| gL | ma/L | ma/L | ma/L |
Kansas Fiver 5892350 7/22/1987 ] . . 56 . B1. 16. 7. 10. 140.
K.ansas River 5892350 10/20/1987 ] . : 6.6 . Bz, 17. a0. 130.
K.ansas River 5892350 11/23/1987 . . ) 6.7 . . % 23, 130. 180.
Kansas River 5892350 12/22/1987 : i ! 96 . Bl. 13, 35. E7.
Kansas River 5892350 141971988 T . 23, 110 180.
K.ansas River 5892350 2/17/1908 JET . 20, 73 120.
K.ansas River 5892350 3/15/1908 . . 22, 110. 160.
Kansas River 6892350 5/16/1988 - Seteg Uil . . 130.
Kansas River 5892350 6/6/1988 Select Component: S elect Units: . 110
F.anzas River 6832350 7/1./1588 46

F.anzas River EB32350 FA71908 it ) . 78
Fanzas River 6892350 8/8/1988 g.-"gL . 2 24,

K.anzas River 6892350 8/29/1988 urmaldL
F.anzas River 832350 10431988 mimol/L
Kansas Fiver E832350 11/8/1988 mol/L
Fanzas River 6892350 124191982
Fangas River 6832350 142319289
K.anzas River 832350 2/21/1989
k.anzas River EB32350 3131989
F.anzas River EB32350 4181929
Fangas River 6832350 54191929
Kansas River 6832350 6/12/1333
F.anzas River EB32350 7141989
F.anzas River EB32350 2/15/1929
Fanzas River 6892350 94771989
Kansas River 6832350 341519333
F.anzas River 832350 10/5/1989
F.anzas River EB32350 141241990
Fanzas River 6892350 2454159490
Fangas River 6832350 34151930
F.anzas River 832350 4/23/1990
k.anzas River EB32350 8/31/1930
F.anzas River EBI2350 1042541990
Fangzas River 6832350 12/12/19490

Current Selections
[Metal: Copper Prediction Mode: Instantaneous WIOC Calculation

w
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BIEVIISImMU20eR 0 PLIeRS
Released February 2007

= Biotic Ligand Model, Yersion 2.1.2 - Research Mode: Kansas River.blm

File  Edit

YWiew Inputs Help

=l ES

=}

BEL

i

- =[x

Prediction Made: Instantaneous WAL Calculation

Current Selections
’7M etal: Copper

?

|1.E-10

|Kansas River at Desota, K5 [USGS Station # 06892350)

Site Label

[Sample Label [ Temp| oH] Cu ooc|

Cal

Ma]

Mal

K]

S04

| | ug/L|

mg.-"L|

mg.-"L|

mg.-"L|

mg.-"Ll

mg.-"Ll

1
2
3
4
5
[
7
g

K.anzaz River B892350
F.ansas River 6332350
K.anzas River B892350
F.ansaz River 6332350
K.anzas River B892350
K.anzaz River B892350
F.ansas River 6332350
K.anzas River B892350
F.ansaz River 6332350
K.anzas River B892350
K.anzaz River B892350
F.ansas River 6332350
K.anzas River B292350
F.ansasz River 6332350
Kanzas River B892350
K.anzasz River B232350
F.ansasz River 6832350
K.anzas River B292350
F.ansasz River 6332350
Kanzas River B892350
K.anzasz River B232350
F.ansasz River 6832350
K.anzas River B292350
F.ansasz River 6332350
Kanzas River B892350
K.anzasz River B232350
F.ansasz River 6832350
K.anzas River B292350
F.ansas River 6332350
K.anzas River B892350
F.ansaz River 6332350
K.anzas River B892350
K.anzaz River B892350
F.ansas River 6332350

742241987 24, 9.45 E.
1042041387 10. 85 25
11/231927 7 79 1.2
12/22/M1387 3 75 4.
1/13/1988
24741988
341541383
5/16/1988

= Biotic Ligand Model, Yersion 2.1.2

— Select Options for BLM Simulation
E/E6/1988
7/1/1988
74741988
8/8/1988
8/29/1988
10/3/1988
11/8/1988
12/19/1988

Organism Copper Silver Cadmium Zinc

Fathead Minhow

R ainbowe trout
LAz aaamas
L ns qostay
Lntndandnz ohavz
Usger Defined

142341929
27211989
341341383

Uszer Selected Metal/Organizm

418415989
5/13/1939

Cu WwWOC Calculation

£/12/1389
7/14/1989 Ok
8/15/1389

Cancel

%‘I.
2.
110

61.

9/7/15829
941541989
104541929
11241990
2/5/1330
371541990
442341330
8/31/19490
10/25/1990
1241241330

1E.
17.
23
13
23
20.
22,

7E.
30.
130.
35.
110.
73
110.
130.
110.

10.

w

L0 DN 00 0 L0 0000 0000 0 00 00 00D W 00 W o

140,
1300
180

67
180
1200
160,
180
140,

B1.

92
100,
TE0.
150,
1200
160,
160,
TE0.
160,
160
140,
140,

5E.




BIENVURTcompleton message
Released February 2007

Biotic Ligand Model, ¥ersion Z.002

BLM run finished. Cutput saved in;

C:1Program FilesiBLM\Dakalkansas River.sim
Z:1Program Files\BLM\Datalkansas River,det




BIEVIIW@EHreport
Released February 2007

mi. Biotic Ligand Model, Version 2.1.2 - Instantaneous Cu WQC Report: Kansas River.blm

Site Label Sample Label Final Acute Yalue Inztantansaus WEC Tamic Units
gL ugsL
E.anzasz River BE92350 P FA22/1987 216.1199 108.06 . 0.0555
E.anzaz River BE92350 10/20/1987 177.3569 88 6784 . 0.0zez
F.anzaz River BB92350 11/23/1987 119.53 59, . 0.0201
k.anzasz River BE92350 12/22/1987 87 6335 43 8467 0091z
k.anzaz River BE92350 1/19/1988 709173 35,4587 0.0708
k.anzasz River BE92350 2/17/1988 564987 282494 0.0708
k.anzaz River BE32350 3/15/1988 110.4425 A5.2215 0.0308
F.anzaz River BB92350 5/16/1988 139.6106 £9.8053 00272
k.anzasz River BE92350 B/6/1988 203.9191 101.9596 0.0343
k.anzaz River BE92350 77141988 106.4396 53.2198 0.0429
k.anzasz River BE92350 74741988 196.103 98.0515 00173
k.anzaz River BE32350 a8/8/1988 2220933 111.0466 00216
K.anzaz River BB92350 2/29/1988 220.7588 110.3794 0.0154
k.anzasz River BE92350 1043/1988 252 0234 126.0117 0.0135
E.anzaz River BE92350 11/8/1988 114. 7641 BY.382 0.0453
k.anzasz River BE92350 1241941988 114.26557 571279 0.0263
k.anzaz River BE32350 1/23/19839 133.8273 EE.9139 0.02049
K.anzaz River BB92350 2/21/1989 103.6435 51.8218 0.0367
k.anzasz River BE92350 341351989 172 6545 863272 00127
E.anzaz River BE92350 4/18/1989 229.65652 114.8276 nootzz
k.anzaz River 6832350 5/13/1983 219.2972 109.6486 001149
k.anzaz River BE32350 E/12/19839 225.6518 112.8259 0.0133
k.anzaz River BB92350 7/14/1989 1342727 E7. 1363 0.0452
k.anzasz River BE92350 2/15/1989 177.5475 887738 0.0214
E.anzaz River BE92350 9/7/1989 938 6269 49,3435 0.0324
k.anzaz River 6832350 9/15/1983 99,8943 499472 0.042
k.anzaz River BE32350 10/5/1989 100.212 A0.106 0.0379
k.anzaz River BB92350 1/12/19490 799409 239.9704 0.045
k.anzasz River BE92350 2/5/1990 81.2753 A0 B377 0.0566
E.anzaz River BE92350 21519490 95,3825 47 6913 0.0398
F.anzaz River BB92350 4/23/1990 161.5975 20,7387 00062
k.anzasz River BE92350 8/31/1990 16643905 83 2453 0.0324
k.anzaz River BB92350 1042541950 29,7305 44 8952 0.043
k.anzasz River BE92350 1241241930 124 5502 B2 2751 0.0161
E.anzaz River BE92350 2/19/1991 124.1689 E2.0844 . 0.0z29
F.anzaz River BB92350 /101991 114.8276 57.4138
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