
File Name: 9 

QA-SULPHORHODAMINE B 

-eated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12: 58 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 01 -- 10/9/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 12: 58 10/28/96 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 
m 

1 561.4 591.4 5086.794 5.417 

Result 

1.065 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

QA-ELUENT 

:eated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 01 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
e Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE B 

reated: 
'Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 : 02 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 13:02 10/28/96 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:S.Onrn EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 
m 

1 561.4 591.4 5086.794 5.192 

Result 

1.021 



500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

'reated: 
data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

13 : 03 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

4 

File Name: 

-eated: 
m t a  : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 04 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:S.Onrn 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

yeated: 
wata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 05 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

.eated: 
-nata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 06 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 

reated: 
--data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 06 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 8 

QA-ELUENT BLANK 

-eated: 
-.._~t a : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13:07 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

reated: 
bata: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 09 10/28/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 02 -- 10/16/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 13: 09 10/28/96 
Data : Modified 

Instrument: RF-5301 
Spectrum Type: SYNC 
Scan Range: 475.0nm to 625.0nm 
EX Wavelength: 460.0nm 
Sample Pitch: 0.2 
Slit Width: EX:5.0nm EM:5.0nm 
Scan Speed: Fast 
Sensitivity: High 
Response Time: Auto 
Shutter: Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 
m 

Area Result 

1.088 



SIN Ratio  Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Ins trument  S e r i a l  Number: A401932000510D P r i n t e d :  1 5 : 3 3  1 0 / 2 8 / 9 6  

Peak H e i g h t :  5 7 . 4 8 5  S/N R a t i o :  4 8 2 . 9 3 2  



SIN Ratio Check 

Raman Spectrum 

Wavelength (nm) 
Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A401932000510D Printed: 12:39 11/04/96 

Peak Height: 58.555 S/N Ratio: 498.058 



File Name: 1 

QA-ELUENT 

yeated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:44 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 2 

QA-SULPMORHODAMINE B 

'reated: 
--data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:46 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

File Name: 2 
QA-SULPHORHODAMINE B 

Created : 12:46 11/04/96 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Reqion Start End Divisor Area Result 

1.094 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nrn) 

. ,. 

File Name: 

-eated: 
,~ta: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:47 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

-eated: 
-,ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:48 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onrn 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

'reated : 
.--, ata : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:49 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 

yeated: 
wata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:50 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 6B 

'reated: 
,ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:53 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:lO.Onm EM:3.0nm 
Fast 
Low 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 6B 
CW 51 EP 

Peak Area 

Created : 12:53 11/04/96 
Data: Modified 

91 4.070 

800.000 

600.000 

400.000 

Instrument: RF-5301 
Spectrum Type: SYNC 
Scan Range: 475.0nm to 625.0nm 
EX Wavelength: 460..Onm 
Sample Pitch: 0.2 
Slit Width: EX:lO.Onm EM:3.0nm 
Scan Speed: Fast 
Sensitivity: Low 
Response Time: Auto 
Shutter: Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

200.000- 

-8.106 
475.0 500.0 550.0 600.0 625.0 

Wavelength (nm) 

I 1 

Reaion Start End Divisor Area 

I 

I 

Result 

2123.089 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

'reated: 
.,.ata : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:50 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:S.Onrn 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

QA-ELUENT 

reated: 
v a t a  : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

12:57 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nn to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

-eated: 
- ~ t a :  
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

12:58 11/04/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 03 -- 10/30/96 

Samples Analyzed by: 
J. Kevin Patrick 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 12:58 11/04/96 
Data : Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 
Region Start End Divisor Area Result 

m 
1 561.4 591.4 5086.794 5.260 1.034 



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

Time (sec) 

Instrument Serial Number: A401932000510D Printed: 13:27 11/04/96 

Peak Height: 57.458 SIN Ratio: 465.687 



SIN R a t i o  Check 

Rarnan Spectrum 

Wavelength (nm) 
Noise 

1 000 I I I 

I 1 

-1 . o w  ! I 1 

0.00 200.00 400.00 600.00 
Time (sec) 

Instrument S e r i a l  Number: A401932000510D P r i n t e d :  12:05 11/18/96 

Peak Height :  56.183 S/N R a t i o :  4 9 3 . 4 1 0  



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

QA-ELUENT 

reated: 
-ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

1 

16: 39 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE B 

-eated: 
mita: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:40 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 
0.526 

0.400 

E .- 
U) 
C 0.200 
aa 
C, 
C - 

L 

0.000 

-0.1 45 
472.0 500.0 550.0 600.0 628.0 

Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 16:40 11/18/96 
Data : Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 
m 

1 561.4 591.4 5086.794 5.877 

Result 

1.155 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

-eated: 
,;~ta: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:41 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

-eated: 
.data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:42 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 5 

-eated: 
uata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:43 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 
Wavelength (nm) 

File Name: 

yeated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:49 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:lO.Onm EM:3.0nm 
Fast 
Low 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 

'reated: 
,ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:52 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:lO.Onm EM:3.0nm 
Fast 
Low 
Auto 
Auto, Closed 

550.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

QA-ELUENT 

reated: 
'wata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

16:46 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:5.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 9 

QA-SULPHORHODAMINE B 

reated: 
'Data : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

16:46 11/18/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:S.Onm EM:S.Onrn 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 04 -- 11/13/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 16:46 11/18/96 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:S.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 
m 

1 561.4 591.4 50C6.794 4.895 

Result 

0.962 



S/N Rztio Check 

Raman Spectrum 

Instrument Serial Number: A401932000510D Printed: 17:12 11/18/96 

Peak Height: 57.444 S/N Ratio: 510.538 

350.0 360.0 380.0 400.0 420.0 440.0 450.0 
Wavelength (nm) 

Noise 
1.000- 
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SIN Ratio Check 

Raman Spectrum 

Instrument Serial Number: A401932000510D Printed: 09:45 12/02/96 

350.0 360.0 380.0 400.0 420.0 440.0 450.0 
Wavelength (nm) 

Noise 
1.000 - T r , , 9 . T 7  
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File Name: 

reated: 
'Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

1 

10:33 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 2 

QA-SULPHORHODAMINE B 

yeated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

11:48 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

0.020- 
472.0 500.0 550.0 600.0 628.0 

Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 11:48 12/02/96 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 
Reaion Start End Divisor Area Result 

6.836 



File Name: 

:eated: 
aata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

11:50 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nrn) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

.eated: 
u-ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

11:51 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

reated: 
--ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

11:52 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



1043.837 

500.000 

21.700 
475.0 500.0 550.0 600.0 625.0 

Wavelength (nm) 

File Name: 

rested: 
'Xata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

11:53 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 





File Name: 3 

QA-ELUENT 

0.050 

0.000 
-0.007 

yeated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

\ 111 
\ 

d ,  

7 

11 
11:54 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

I 

4 

SET 05 -- 11/26/96 

L\t ! 
V 

1 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2c03 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 

J 

I .+ 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

QA-SULPHORHODAMINE B 

-eated: 
bata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

11:55 12/02/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 05 -- 11/26/96 

Samples Analyzed by: 
ANDRE1 KERPAN 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 4 
QA-SULPHORHODAMINE B 

Created: 11:55 12/02/96 
Data : Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 
@jg# 

1 561.4 591.4 2004.410 12.480 

Result 

6.226 



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A401932000510D Printed: 12:17 12/02/96 

Peak Height: 57.922 S/N Ratio: 486.671 



SIN Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A401932000510D Printed: 09:34 12/13/96 

Peak Height: 55.873 SIN Ratio: 488.543 



File Name: 

QA-ELUENT 

-eated: 
uata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

09:54 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE B 

reated: 
data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:17 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 10:17 12/13/96 
Data : Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1000.000 
Result = (Area * Factor) / Divisor 

Reqion Start End Divisor Area Result 

7.333 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

~eated: 
-data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:20 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

reated: 
Oata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:21 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Wavelength (nm) 

File Name: 

reated: 
data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:22 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

I 

File Name: 

~eated: 
'zrata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:29 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
Low 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

'reated: 
.data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 31 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
Low 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 8 

QA-ELUENT 

-eated: 
d t a :  
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 32 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

reated: 
-+ata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:34 12/13/96 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 06 -- 12/11/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created : 10:34 12/13/96 
Data : Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 

1 561.4 591.4 2004.410 14.357 

Result 

0.007 



S / N  Ratio Check 

Raman Spectrum 

380.0 400 .O 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A401932000510D Printed: 18:39 12/13/96 

Peak Height: 58.983 SIN Ratio: 529.787 



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: ~40193200051CE3rinted: 11:41 01/08/97 

Peak Height: 58.174 S/N Ratio: 459.027 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 1 

QA- ELUENT 

\ - 

Created: 
Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 :47 01/08/97 

Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 07 - -  12/26/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE B 

\- 

Created: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 :49 01/08/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 07 - -  12/26/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 13 : 49 01/08/97 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 

0 
1 561.4 591.4 2004.410 

Area 

11.769 

Result 

0.006 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

"Created: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 : 52 01/08/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 07 - -  12/26/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 3 
CW 6 EP 

Created: 13 : 52 01/08/97 
Data: Modified 

Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 

17 
1 561.4 591.4 2004 -410 

Area Result 

-38.200 -0.019 



File Name: 4 

45.446.--- -- - - A - -T-- 

---Created: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13: 53 01/08/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

j I 

I 

1 , 1 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

- 
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\ 
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-\ 
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n 
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i 20.000 t 
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I 

40.000---- 
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SET 07 - -  12/26/96 

1 
I 
1 

\ 

"\ \. 
\\ 

\ 

I 
n 
t 30.000 
e 

Samples Analyzed by: 
Will Clauson 

I 
__ 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 

1 O.OOO'> 

I 
I 

3.574.- - - - ---- r 

1 1 
\\ 

1 
I 

---b,, 

-- 
1 \--, ! - ' - 1  

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 



Peak Area 
45.864--- 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 4 
CW 19 EP 

Created: 13 : 53 01/08/97 
Data: Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 

0 
1 561.4 591.4 2004.410 

Area Result 

-27.302 -0.014 



475.0 500.0 55 
Wavele 

File Name: 

-- Created: 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 : 53 01/08/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

3.0 600.0 625.0 
ngth (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 07 - -  12/26/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 5 
CW 31 EP 

Created: 13 : 53 01/08/97 
Data: Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 

0 
1 561.4 591.4 2004 -410 

Area Result 

-56.904 -0.028 



Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
=hone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

935*354rr -:--7\; 
I I 

1 

800.000 
i \ 

r- ---7 
i I / \ ', I I 

SET 07 - -  12/26/96 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

p-- - -. - 

I 
I i 4  

I 
600.000 

400.000 

200.000 

Samples Analyzed by: 
Will Clauson 

1 
I 

I \ 
I 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
-'-one: (901) 345-1788 
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\ 

-8.703 ----A-+-- ==:-- -%- 
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475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

QA- ELUENT 

---Created : 

Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 : 58 01/08/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 07 - -  12/26/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

-Created: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

13 : 58 01/08/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 07 - -  12/26/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

---.-A 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 13 : 58 01/08/97 
Data: Modified 

Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area Factor) / Divisor 

Region Start End Divisor Area Result 

0 
1 561.4 591.4 2004.410 12.134 0.006 



S/N Ratio Check 

I -1 000. - . . .. . . . - .  - . .. . ... 

0.00 200.00 400.00 
Time (sec) 

I n s t r u m e n t  S e r i a l  Number: A40193200051C89rinted: 1 6 : 5 0  0 1 / 0 8 / 9 7  

P e a k H e i g h t :  60.373 S/N Ratio: 4 6 5 . 2 4 3  



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

200.00 400.00 
Time (sec) 

Noise 
1 .ooo 

Instrument Serial Number: A401932000510Earinted: 09:47 01/10/97 

0.5001 
t 
t 

Peak Height: 56.367 S/N Ratio: 451.779 
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475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 1 

QA - ELUENT 

Ireated: 
-Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 25 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 2 

QA-SULPHORHODAMINE B 

Zreated: 
-'Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

10: 26 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 10: 26 01/10/97 
Data: Modified 

Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 

10.908 

Result 

0.005 



File Name: 3 

109.535,--, 

keated: 
"Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 28 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

\ 
\ , o o . o o ~  ' --' 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

/- 

\ 
"\ 

\ 
\ 

1 

Michigan Chemical Complex Site 034 

50.000 

I 
I 
I 

8.756 

I 
I 

SET 08 - -  1//8/96 

\ 
'\ 
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\ 
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\ 
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'\ 

1 p:._ 

I 

Samples Analyzed by: 
Will Clauson 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

'reated: 
.--Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 29 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 5 

Ireated: 
"Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

10: 30 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 6 

Zreated: 
' Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:36 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 7 

Treated: 
--Data : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:39 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 8 

QA - ELUENT 

V 
Ireated: 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:40 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE 

Yeated: 
-4ata : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

10 : 41 01/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 08 - -  1//8/96 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE 

Created: 10:41 01/10/97 
Data: Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. Onm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

- Region Start End Divisor Area 

10.456 

Result 

0.005 



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A40193200051CDrinted: 17:27 01/10/97 

Peak Height: 59.686 S/N Ratio: 427.397 



S/N 2atio Check 

Raman Spectrum 

350.0 360.0 380.0 400.0 420.0 440.0 450.0 
Wavelength (nm) 

Noise 

Instrument Serial Number: A401932000510D Printed: 10:48 01/31/97 

Peak Height: 55.742 S/N Ratio: 455.533 



File Name: 

-0.192. 

-0.300 

-0.400 .- 
V) 
E 
Q) 
C, s - 

-0.500. 

-0.600 

QA- ELUENT 

- 

A 

/?Vf 

xeated: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15:28 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

-0.681 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

I 

Michigan Chemical Complex Site 034 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE B 

_-Lreated : 
Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15:29 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

E 
.I 

V) 
c 
Q) 
C, 
C - 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 15:29 01/31/97 
Data: Modified 

Instrument : RF-5301 
Spectrum Type: SYNC 
Scan Range: 475.0nm to 625.0nm 
EX Wavelength: 460.0nm 
Sample Pitch: 0.2 
Slit Width: EX:3.0nm EM:5.0nm 
Scan Speed: Fast 
Sensitivity: High 
Response Time: Auto 
Shutter: Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / ~ivisor 

Resion Start End Divisor Area 

13.785 

Result 

0.007 



File Name: 3 

,-2reated: 
Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15:30 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

~dreated : 
Data : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15: 31 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 5 

.4reated: 
Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15: 31 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 6 

464.629 

400.000 

300.000 

200.000 

100.000 

-4.351 

~Lreated: 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15:32 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
Low 
Auto 
Auto, Closed 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

\ 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

1 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 7 

, Created: 
Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

15:34 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 8 

-0.241 

-0.300 

-0.400 .I 

U) 
s 
0) 
CI 
C - 

i 

-0.500. 

QA- ELUENT 

V 

\,Zreated : 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength : 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

-0.603 
475.0 500.0 550.0 600.0 625.0 

Wavelength (nm) 

15:34 01/31/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 09 - -  1/23/96 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 





Peak Area 

Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created : 15:35 01/31/97 
Data: Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 

1 561.4 591.4 2004.410 

Area 

11.706 

Result 

0.006 



S/N Katio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument S e r i a l  Number: A401932000510D P r i n t e d :  1 6 : 1 3  0 1 / 3 1 / 9 7  

P e a k  H e i g h t :  5 7 . 9 5 8  S/N R a t i o :  4 2 4 . 7 5 6  



S/N Ratio Check 

Raman Spectrum 

Instrument Serial Number: A401932000510D printed: 09:43 02/10/97 

350.0 360.0 380.0 400.0 420.0 440.0 450.0 
Wavelength (nm) 

Noise 
1.000 . T . . r . - - -  ' I " I "  I 

Peak Height: 54.076 S/N Ratio: 466.306 

0.500 

1 

i 1 
i 

-0.5001 

0.00 200.00 400.00 600.00 
Time (sec) 



File Name: 1 

QA- ELUENT 

.'rested: 
'bata : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

09: 53 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE B 

Yeated: 
'Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

09: 54 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created : 09: 54 02/10/97 
Data: Modified 

Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region start End Divisor Area 
E-2 

1 561.4 591.4 2004.410 11.111 

Result 

0.006 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 3 

reated: 
.'data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

09:55 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

L 
Zreated: 09: 56 02/10/97 
Data: Modified 
Instrument: RF-5301 
Spectrum Type: SYNC 
Scan Range: 475.0nm to 625.0nm 
EX Wavelength: 460.0 nm 
Sample Pitch: 0.2 
Slit Width: EX:3.0nm EM:5.0nm 
Scan Speed: Fast 
Sensitivity: High 
Response Time: Auto 
Shutter: Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 5 

106.847-. 
100.000 

50.000- 

I 

lreated : 
"Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

09: 56 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

5.792' - -- 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

/ 

\ 
--,. 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

'\ 

'\ 

'\ 

--. 

SET 10 - -  2/5/97 

----I 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 6 

1045.233 1 

500.000 

13.864 

- Jreated: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

09: 59 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

P, 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

'\ 
\ 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 7 

-. -rested: 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10 : 00 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
?ZX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 

0.1 48-------- I 

0.100 

E 
.I 

V) 
c 
Q) 
C, 

0.050- 
c - 

L 0.000. 

-0.046 

QA- ELUENT 

'reated : 
-data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

/I 

10 : 01 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

I 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

,~~ 

SET 10 - -  2/5/97 

I 

L 

Samples Analyzed by: 
Will Clauson 

\hj 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

7reated : 
--Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 01 02/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 10 - -  2/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 10 : 01 02/10/97 
Data: Modified 

Instrument : RF-5301 
Spectrum Type: SYNC 
Scan Range: 475.0nm to 625.0nm 
EX Wavelength: 460.0nm 
Sample Pitch: 0.2 
Slit Width: EX:3.0nm EM:5.0nm 
Scan Speed: Fast 
Sensitivity: High 
Response Time: Auto 
Shutter: Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / ~ivisor 

Region Start End Divisor 

1 561.4 591.4 2004.410 

Area 

12.252 

Result 

0.006 



S/N Ratio Check 

Raman Spectrum 

200.00 400.00 
Time (sec) 

350.0 360.0 380.0 400.0 420.0 440.0 450.0 
Wavelength (nm) 

Noise 
1.000 . ~ - ~ ~ x s - ~  

Instrument Serial Number: A401932000510D Printed: 16:37 02/10/97 

0.500' 

a .- 
V) 

Peak Height: 57.195 S/N Ratio: 417.482 
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Raman Spectrum 
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Instrument S e r i a l  Number: A401932000510D P r i n t e d :  1 2 : 5 9  0 2 / 2 8 / 9 7  

P e a k  H e i g h t :  5 9 . 3 1 4  S/N R a t i o :  2 5 3 . 8 7 6  



File Name: 1 

QA- ELUENT 

'reated : 
Wata: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 11 02/28/97 
Modified 
RF-5301 
SYNC 
475;Onm to 625.0nm 
460.0 nm 
0.2 
EX:3.Onm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (n;n) 

File Name: 2 

QA-SULPHORHODAMINE B 

- 2reated: 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14:21 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

E 
.I 

V) 
c 
Q) * r 
I 

-0.388 
472.0 500.0 550.0 600.0 628.0 

Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 14:21 02/28/97 
Data: Modified 

Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor Area 
E I 2  

1 561.4 591.4 2004.410 10.638 

Result 

0.005 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 3 

- :rested : 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 22 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

- - - Zreated: 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time : 
Shutter: 

14 : 23 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 5 

.-,2reated : 
Data : 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14:24 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for : 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 6 

053.762 

500.000 

L 
Jreated : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 25 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.Onm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

-7.503 
475.0 500.0 550.0 600.0 625.0 

Wavelength (nm) 

f 
I 

1 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

'\ 

I 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
~emphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 7 

:rested : 
"~ata: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14:26 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 8 

QA-ELUENT 

Zreated : - Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 26 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 9 

QA-SULPHORHODAMINE B 

Xeated: 
'-Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 27 02/28/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 11 - -  2/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 14 : 27 02/28/97 
Data: Modified 

Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter : 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End ~ivisor Area 

11.920 

Result 

0.006 



S / N  R a t i o  Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument S e r i a l  Number: A401932000510D P r i n t e d :  1 7 : 0 7  0 2 / 2 8 / 9 7  

P e a k H e i g h t :  5 8 . 6 8 7  S / N  R a t i o :  2 9 4 . 5 1 5  



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 1 

QA- ELUENT 

.- Zreated: 
Data : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10: 19 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 2 

QA-SULPHORHODAMINE B 

Ireated: 
-Data : 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:22 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

C, s - 

472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 10 : 22 03/10/97 
Data : Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 
r -7  

Area Result 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 3 

-2reated : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10 : 22 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 4 

10.809-,,, 

10.000 

5.000 
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-2reated: 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10 : 23 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 
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Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 
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Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 





File Name: 6 

. - Zreated : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10:25 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 7 

- 2reated : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10 : 27 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 8 

QA - ELUENT 

, Created: 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10 : 28 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

- Created : 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width; 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

10 : 28 03/10/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 12 - -  3/5/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 
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472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created: 10:28 03/10/97 
Data: Modified 

Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460. 0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start 
r-l 

End Divisor Area 

1 5 . 4 5 8  

Result 

n nnR 



S/N R a t i o  Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

I -q,ooo , . I L_lii_&_+__ _A_ _ - -.- . _ I 

0.00 200.00 400.00 600.00 
Time (sec) 

I n s t r u m e n t  S e r i a l  Number: A401932000510D p r i n t e d :  1 0 : 1 8  0 3 / 2 5 / 9 7  

Peak  H e i g h t :  5 8 . 8 4 6  S/N Rat io:  2 7 9 . 3 9 9  



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 1 

QA - ELUENT 

- Jreated : 
Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16: 12 03/25/97 
Modified 
RE'-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 2 

QA-SULPHORHODAMINE 

:rested : 
'aata : 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16: 14 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE 

Created : 16 : 14 03/25/97 
Data: Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Reuion Start End Divisor Area Result 

0.006 



File Name: 3 

- Jreated: 
Data: 
InSt rument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16 : 15 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

550.0 600.0 625.0 
Wavelength (nm) 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 4 

._,rested : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16 : 15 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

-,2reated : 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:16 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 

'..-- Zreated : 
Data : 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

042.907. 

500.000 

16: 18 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

- 
I 

1 
1 
i 

- 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

I. -3.795 

\ \\ 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

~Lreated: 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16:19 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460 -0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 8 

QA- ELUENT 

,Jreated : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16 : 19 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 9 

QA-SULPHORHODAMINE B 

-2reated : 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

16 : 20 03/25/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 13 - -  3/19/97 

Samples Analyzed by: 
Will Clauson 

Samples Analyzed for: 
Memphis ~nvironmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



Peak Area 

472.0 500 .O 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 9 
QA-SULPHORHODAMINE B 

Created : 16:20 03/25/97 
Data: Modified 

Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:S.Onm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region start End Divisor Area 
El 

1 561.4 591.4 20% -410 12.663 

Result 

0.006 



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A401932000510D Printed: 17:12 03/25/97 

Peak Height: 59.145 S/N Ratio: 2 6 7 . 3 8 2  



S/N Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

200.00 400.00 
Time (sec) 

Instrument Serial Number: A401932000510D Printed: 10:22 04/03/97 

Peak Height: 54.795 S/N Ratio: 266.686 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 

QA - ELUENT 

-,,rested: 
Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 10 04/03/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawf ord and P-ssociates, Inc . 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

1 

File Name: 2 

QA-SULPHORHODAMINE B 

Lreated : . . - 14: 11 04/03/97 
Data: Modified 
Instrument: RF-5301 
Spectrum Type: SYNC 
Scan Range: 475.0nm to 625.0nm 
EX Wavelength: 460.0 nm 
Sample Pitch: 0.2 
Slit Width: EX:3.0nm EM:S.Onm 
Scan Speed: Fast 
Sensitivity: High 
Response Time: Auto 
Shutter: Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



472.0 500.0 550.0 600.0 628.0 
Wavelength (nm) 

File Name: 2 
QA-SULPHORHODAMINE B 

Created: 14 : 11 04/03/97 
Data: Modified 

Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.. 2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area * Factor) / Divisor 

Region Start End Divisor 
;----I 

Area Result 

0.007 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 3 

- Zreated: 
Data : 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14:12 04/03/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 4 

Sreated: 
--Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14: 13 04/03/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 5 

- Jreated : 
Data: 
Instrument: 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 13 04/03/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nrn EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 6 

.- Jreated : 
Data: 
Instrument : 
Spectrum Type: 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14: 14 04/03/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 7 

,,rested : 
Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 15 04/03/97 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



475.0 500.0 550.0 600.0 625.0 
Wavelength (nm) 

File Name: 8 

QA - ELUENT 

-- :rested : 
Data: 
Instrument: 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 16 04/03/97 
Modified 
RF- 53 01 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 

QA-SULPHORHODAMINE B 

- Zreated: 
Data: 
Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

14 : 16 04/03/37 
Modified 
RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0 nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High ' 

Auto 
Auto, Closed 

Crawford and Associates, Inc. 
1711 Ashley Circle, Suite 3 
Bowling Green, KY 42104 
Phone: (502) 745-9224 
FAX : (502) 846-4319 

Michigan Chemical Complex Site 034 

SET 14 - -  4/2/97 

Samples Analyzed by: 
Andrei Kerpan 

Samples Analyzed for: 
Memphis Environmental Center 
2603 Corporate Avenue, Suite 100 
Memphis, Tennessee 38132 
Phone: (901) 345-1788 



File Name: 9 
QA- SULPHORHODAMINE B 

Created : 14 : 16 04/03/97 
Data : Modified 

Instrument : 
Spectrum Type : 
Scan Range: 
EX Wavelength: 
Sample Pitch: 
Slit Width: 
Scan Speed: 
Sensitivity: 
Response Time: 
Shutter: 

RF-5301 
SYNC 
475.0nm to 625.0nm 
460.0nm 
0.2 
EX:3.0nm EM:5.0nm 
Fast 
High 
Auto 
Auto, Closed 

Factor = 1.000 
Result = (Area *  actor) / ~ivisor 

,-- Region Start End Divisor Area Result 

0.007 



S / N  Ratio Check 

Raman Spectrum 

380.0 400.0 420.0 
Wavelength (nm) 

Noise 

Instrument Serial Number: A401932000510D Printed: 15:23 04/03/97 

Peak Height: 58.698 S/N Ratio: 269.855 







I DRILLING LOG OF WELL NO. MW1 Page 1 of 2 
protect: LAMMERS BARREL FACTORY Total Depth of Hole ( f e e t  BGS): 30 

~ o c a t ~ o n :  BEAVERCREEK. OH Ground Elevat~on ( fee t  above MSLI: 100-0 
1 3 0 '  E OF GRANGE HALL RO 

well Coord~nates/Reference System: 5' s OF RR R O  H Inner caslng elevatlofl ( f t .  above MSLI: 2.5 FEET 

Date Started/F~n~shed: 3/24/97 / 3/24/g7 Groundwater Depth ( fee t  BGS): 

Drllllng Company: BOWSER MORNER. INC. Dur~ng Drilling: 9.7 ? 
Drlller/Geologlst: KEN BOEHME / L A R R Y  LUECK ( S T A R T )  ~f ter development: 7.58 ? 

COMMENTS 

I 

SOIL/ROCK 
DESCRIPTION 

L 

4-6' Sllt 6 clay tr. gravel 

6-8' - 8" clayey sllt tr. gravel: 
3" silty sand 6 gravel 

8-10' Hard clay tr. sand 6 gravel 

Groundwater @ 9'8" durlng drilltng 
10-11' Hard clay l ~ t t l e  gravel 

12-12.5' Clay 6 s11t tr. sand 6 

12.5-14' Sllty sand 6 gravel 

U.S. EPA - LAMMERS BARREL FACTORY 

ecology and environment, inc. c ~ t  



DRILLING LOG OF WELL NO. MW1 Page 2 of 2 

prolect: LAMMERS BARREL FACTORY Total Deoth o f  Hole ( f ee t  BGS): 30 

SOIL/ROCK 
OESCRIPTION COMMENTS 

20-22' Sand 6 gravel 

22-24' Same as above 

28-30' Same as above 

I 
U.S. EPA - LAMMERS BARREL FACTORY 

ecology and environment, inc. r 



\DRILLING LOG OF WELL NO. MW2 Page 1 of 3 
( pro,ect :  LAMMERS BARREL FACTORY Total Depth ot Hole ( t ee t  BGS): 40  

COMMENTS 

b U.S. EPA - LAMMERS B A R R E L  F A C T O R Y  

ecology and environment, inc. Chrrel 

Lccatlon: BtAVkRCREtK. OH Ground E levat~on ( fee t  aoove MSL]: l00.0 
NE PROPERTY, LINE. 

Well Coord~nates/nelerence System: I * I D - * A y  CREEK T o  RR R o *  Inner caslng elevat~on 111. above MSL): 2-5 FEET 

Date Star ted/F ~n~shed :  3/24/97 / 3/24/97 Groundwater Depth ( fee t  BGS): 

Drllllng Company: BOh'SER MORNER. INC. Durlng Drllllng: 15.5 V 
Drlller/Geolog15t: KEN BOEHME / LARRY LUECK ISTART) After development: 12.G7 I 

z 
0 - + 
a I 
> C 
w a 
-1 W 
W 0 

P 

c 
0 * 2 
\ 

3s 
~8 ground surtace /gs)  

0-2' Mixed sand. s~l t .  gravel 
. . . ( t o ~ s o ~ l )  

4-6' S ~ l t  6 clay htt le sand 6 

6-7' S ~ l t y  Clay tr.  sand 

8-10' No reco 

11-12' Silty sand 6 gravel 

12-13' S~ l t y  Clay tr.  sand 

WELL 
COMPLETION 

DIAGRAM 

w 
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SOIL/ROCK 
DESCRIPTION 
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1 DRILLING LOG O F  WELL NO. MW2 Page 2 of 3 
I 

prolect: LAMMERS BARREL FACTORY Total D e ~ t h  of Hole ( fee t  BGS): 40 

COMMENTS SOIL/ROCK 
DESCRIPTION 

Split spoon wet 

18-20' Sand 6 gravel 

20-22' Same as above 

22-24' Same as above 

24-26' Same as above 

26-28' Sand 6 gravel Drill to 40' b.g.s. to learn 

28-30' Same as above 

30-32' Same as above 

I 

U.S. EPA - LAMMERS BARREL FACTORY 

ecology and environment, inc. C h v O V  



DRILLING LOG OF WELL NO. MW2 Page 3 of 3 

prole,-i: LAMMERS BARREL FACTORY Total Depth of Hole ( f ee t  BGS): 40 

U.S. E P A  - LAMMERS B A R R E L  F A C T O R Y  

ecology and environment, inc. C ~ H  

z 
0 - 
I- 
a I 
> +- 
w a 
-r w 
w o 

- 
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- 38- 
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- 39- 
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- 
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44- 
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- 55 45- 
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- 48- 
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- 49- 
- 

- 50 50- 

51- 

- 52- 
- 

- 53- 
- 

- 54- 
- 

- 45 55- 

- 56- 

5 7 

WELL 
COMPLETION 

DIAGRAM 
COMMENTS 

3; 
10: 
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: z  
I + 

z g  
w w 8  

I I O  
< a d  
cncnm 

Jb-38 same as i aoue  

Rough drilling 37-38' - cobbles? 

SOIL/?OCK 
DESCFIPTION 

I- 

5 
& & = $  

38-40' Sand 6 gravel tr. s ~ l t  

I 

- 
E 

2 
w 

v 
w 
a 

I 

oC 
r\ ̂  

FIO/ 
P I 0  
( v P ~ )  

w  
2 
a 
I 
a 
m 

I 

END OF BORING @ '0 FEET 
BELOh GROUND SURFACE 



1 prolect: LAMMERS 9ARREL FACTORY Total Depth of Hole ( fee t  BGSI: 4 2  

I ~ o c a t l o n :  BEAVERCREEK. OH Ground Elevat~on ( fee t  above MSL]: l00.0 
SE PROPERTY LINE 

Well Coord~nates/Re+erence System: l u I O - * A Y  C R ~ E K  TO PATTERSON ROInner cas~ng elevauon l f i .  above MSL]: 2.5 FEET 

Date Started/Ftnlshed: 3/25/97 3/Z7/g7 Groundwater Depth ( fee t  BGS): 

Drllllng Company: BOWSER MORNER. INC. Dur~ng Drtlllng: l6 'I 

Drlller/Geologlst: KEN 8OEHME / LARRY LUECK (START) After development: 16.60 ! 
, 

SOILIROCK 
DESCRIPTION COMMENTS 

2 - 4 '  Clay tr. s ~ l t  tr. sand 

4-6' Clay tr. sand 

6-8' Clay tr. sand 

8-10' Clay w~ th  sand 6 gravel 

10-12' Same as above 

12-13' Same as above 

13-14' Black sewer-smell~ng clay 

b U.S. EPA - LAMMERS BARREL FACTORY 

ecology and environment, inc. s~~ 
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DRILLING LOG OF WELL NO. MW3 Page 3 of 3 ! 

pro,ect: LAMMERS BARREL F A C T O R Y  Total ~ e ~ t h  o f  Hole ( feet BGS): 4 2  

1 

SOIL/ROCK 
DESCRIPT ION COMMENTS 

38-40' Sand t r .  slit 

I 
U.S. EPA - LAMMERS BARREL F A C T O R Y  

ecology and environment, inc. Chrr 



I DRILLING LOG OF WELL NO. MW4 
- - - 

Paae 1 of 3 
I prolect :  LAMMERS BARREL FACTORY 

Total Depth o f  Hole ( f ee t  BGS): 38 

I 
~ ~ c a t l o n :  BEAVERCREEK, OH Ground E levat~on ( f ee t  above MSL): l00-O 

S-CENTRAL. CFF PTTERSON RO. 
welt Coord~nates/Reference System: inner castng elevatton ( f t .  above MSL): 2-5 FEET 

 ate Started/F~ntshed: 3/*5/g7 3/31/97 Groundwater Depth ( f ee t  BGS): 

Drllllng Company: BOWSER MORNER. INC. Durlng Drllllng: l6 P 
Drlller/Geologlst: KEN BOEHME / LARRY LUECK (START) After development: Is.g3 ! 

I 

SOIL/ROCK 
DESCRIPTION COMMENTS 

. 

4-6'  Same as above 

6-8' Clay l ~ t t l e  gravel 

10-12' Same as above 

12-14' Same as above 

b U.S. EPA - LAMMERS BARREL F A C T O R Y  

ecology and environment, inc. C~ 



1 DRILLING LOG OF WELL NO. MW4 Paae 2 of 3 
1 

pro,ect:  LAMMERS BARREL FACTORY Total Depth of Hole ( feet  B5S): 38 
I 

SOILIROCK 
DESCRIPTION COMMENTS 

Drtlltng a l~ttle rough; spltt spoon wet 

18-20' Same as above 

Double cased to 27' bgs; permanent 
10" outer caslng 

30-32' Same as above 

I 
U.S. EPA - LAMMERS BARREL F A C T O R Y  

ecology and environment, inc. c ~ l  







APPENDIX B 

R E s I D m  WELL l x r A u s x  





-- 
NAME 

HUBER 
K~CKENTIET 
DALE, JOSEPH 
FAGHRI 
ADAMS, ROY 
CURTIS 
WURST 
BERTIERI, JAMES 
POFFENBERGER 
DlNSMORE 
MC DERMOTT 
CLINE 
McLEFRESH, G. 
ROBEY 
DAVIS -- 
RAJPUT, YUDH VIR 
WALLING, JERRY 
BOEHME 
HAMILTON, MRS. M. 
MASSARINI, ROBERT 
LITTLE 
HAFFELY 
GORBY 
DUFF 
SAYERS 
LEHMAN 
SMITH 
LANDER 
WICKER, JAMES 
GUDERLEY 
BOSSMAN, CLIFF 
~ E N N E ~ ~  
ARMSTRONG, FRANK 
NOVHK, JOSEPH 
BOWLING 
LA1 
PUGNALE 

LCRAW, CHARLES A JR. 

PH. 

6957 

0776 

2981 

- 

7323 

PH. 

426 

426 

429 

426 

HOUSE 
NUMBER 
2725 
3782 
2622 
264 1 
2646 
3200 
321 7 
3220 
1130 
1136 
1149 
1180 
1181 
189 
685 
472 
3582 
3560 
356 1 
4165 
3571 
3597 
3598 
3608 
361 3 
361 4 
490 
371 2 
1569 
1645 
1698 
224 2 
2244 
1368 
3476 
21 11 
21 24 
2136 

STREET 

BIG WOODS TRAIL 
BLOOM ROAD 
BLUE ROCK DR 
BLUE ROCK DR 
BLUE ROCK OR 
BROOKMORE DR. 
BROOKMORE DR. 
BROOKMORE DR. 
BROOKVIEW DR. 
BROOKVIEW DR. 
BROOKVIEW DR. 
BROOKVIEW DR. 
BROOKVIEW DR. 
CAMBRIA 
CARLSBROOK DR. 
CARTHAGE DRIVE 
CEDARWOOD 
CEYLON CIRCLE 
CEYLON CIRCLE 
CHALFONTE DR. 
COLBORNE DR. 
COLBORNE DR. 
COLBORNE DR. 
COLBORNE DR. 
COLBORNE DR. 
COLBORNE DR. 
COLONIAL DR. 
COUNTRYLANE 
COUNTRYSIDE DR. 
COUNTRYSIDE DR. 
COUNTRYSIDE DR. 
COUNTY LINE RD. 
COUNTY LINE RD. 
COWMAN COURT 
CRAB ORCHARD DR. 
CRABTREE DR. 
CRABTREE DR. 
CRABTREE DR. 

. 
WELL 
(FEET) 

40 

CHEMICAL 

NONE 
NONE 
NONE 
NONE 
3.6 ppb METHYLENE CHLORIDE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

- - -  

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

-- 

NONE 
NONE 
NONE 

LAB 

HOW 
HOW 
HOW 
HOW12 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 

- - - 
YR 

' 1 1 8 5  
85 
85 
85 
85 
85 

.- 8 5 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
8 5 
85 
85 
85 
85 
85 
85 
85 

wT'0685 
12 
1 2 ' 0 9  
12 

12 
12 
12 
12 
12 
11 
12 
12 
12 
12 
12 
12 
11 
11 
12 
11 
12 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

- -- 
JAY 

09 
11 
12 
04 

09 
09 
29 
06 
03 
11 
06 
18 
04 
24 
25 
27 
27 
11 
25 
25 
26 
26 
12 

10 
05 
19 
12 
20 
09 
09 



f I 
NAME 

MARTIN, JAMES 
CRAIG 
SCHAEFER 
MOORE 

ELANO GORP-LOWER 
ELANO CORP-LOWER 
ELANO CORP-LOWER 

DAYTON-XEN 3.8 ppb 1,1 ,I-TRICHLOROETHANE 

DAYTON-XENIA RD. 

ANKENEY ENGRAVING 

PH. PH. HOUSE 
NUMBER 
2144 
21 94 
2233 
3140 

WELL 
(FEET) 

STRE= 

CRABTREE DR. 
CRABTREE DR. 
CRABTREE DR. 
CREEKSIDE DR. 

CHEMICA, 

NONE 
NONE 
NONE 
NONE 

LAB 

HOW 
HOW 
HOW 
HOW 

YR 

85 
85 
85 
85 

DAY 

12 
12 
12 
12 

09 
09 
06 
04 



. -- 
NAME 

- - -. ..- - .-.. 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENEY ENGRAVING 
ANKENN ENGRAVING 
ANKENN ENGRAVING 

ANKENEY ENGRAVING 
Gu GLO LABORATORIES 
NU GLO LABORATO 
NU GLO LABORATO 
NU GLO LA 
NU GLO LA 
NU GLO LABORATORIE 
NU GLO LABORATORIE 

i f 

DAYTON-XENIA RD. 100.0 ppb BUTADIENE 
DAYTON-XENIA AD. 13.9 ppb 1,1 -DICHLOROETHENE 
DAYTON-XWIA RD. 1250 ppb 1 ,I -0ICHLOROETHANE 
DAYTON-XWIA RD. 
DAYTON-XWIA RD. 355 ppb 1 ,I-DICHLOROETHANE 
DAYTON-XENIA RD. 31.5 ppb BUTAOIENE 
DAYTON-XENIA RD. 51.2 ppb 1 ,l-DICHLOROETHENE 

DAYTON-XmIA RD. 
DAYTON-X EN IA RD. 
DAYTON-XENIA RD. 



IN AM^ I PH. IPH. IHOUSE Is1 HEET ELL /CHEMICAL 
i 

ILAB I M ~  'y7yR 

DAVIS, ALICE I426 13629 - 13469 IDATTON-XENIA RD. !NONE 
IDEAcS-6%DEN CENTER- 426 21 18 3472 DAYTON-XENIA RD. NONE 

NU GCO LABORATORIES - ------ 
DAVIS. ALICE 
DAVIS, ALICE 

426 
426 
426 

DEAL'S GARDEN CENTER 426 DAYTON-XENIA RD. 
INCREDIBLE EDIBLES -I-+ 3475 DAYTON-XENIA RE. 
INCREDIBLE EDIBLES . - - - . - - - - - DAYTON-XENIA RD. 
MTL SYSTEMS, INC. DAYTON-XENIA RD. 
MTL SYSTEMS, INC. DAYTON-XWIA RD. 

1434 
3629 
3629 

NONE 
NONE - 
NONE 
NONE 
4.6 ppb TRICHLOROETHENE 

MTL SYSTEMS, INC. - ---- -- 
PEACE LUTH CHURCH 
BCREEKEDICAL CNTR 

BEAVERCREEKERY - - - - - -- - - - - -- - - 
BCREEK FIREHOUSE - #2 
KOCKENTIET - - - - - - - - - - 
PARTIDA 
BCREEKENTE~R~SES - - - - - - - - - -- 
FRICKE - - 
JANDIAL, SATISH - -  - - 

SCHATZEY, .- - - - - - - - - L 
SHIRA, WILLIAM 
- -- - - - - - 

BLOOMINGDALE - - - - - - - - - -- - 
UISTILLED H20 BLANK 
- - - - - -- - - 
USEPA PERF BLANK 
F ~ R D  
MARCUM 
MARCUM 
BLANTON -- - - --- 
HAMMOND, H. 
EASTGATE MANOR APTS 
EASTGATE MANOR APTS 
€=GATE MANOR APTS - . - -------.-- 
GLANTON, DAN 
GLANTON, DAN 
GLANTON 
EASTGATE MANOR APTS - - - - - - 
EASTGATE MANOR APTS - - - - - -- - .d 

HOW 08 06 85 
ODH --/-+I- 07 16 85 

NUMBER 
3465 
3469 
3469 

426 

429 - 

426 
426 . ---. 

435 
435 
435 

435 
435 ---- 

3111 

5900 

6098 
8558 

3850 ..- 
3850 
3850 

3850 
3850 

DAYTON-XENIA RD. 
DAYTON-XENIA RD. 

NONE 
NONE 
NONE 

(FEET) 

3481 
3530 
3572 
361 8 
- 3777 
3779 
4067 
4401 
1852 
-- 2800 
1442 
1766 
4230 - 

341 5 
3520 
3526 
3681 
3709 
371 0 
3710 
3722 
3745 
3745 
3745 
3746 - 
3748 A 

DAYTON-XENIA RD. 

HOW 
ODH 
HOW 

DAYTON-XWIA RD. 
DAYTON-XENIA RD. 
DAYTON-XENIA RD. 
DAYTON-XENIA RD. 
DAYTON-XENIA RD. 
DAYTON-XENIA RD. 
DAYTON-XENIA RD. 
DAYTON-XENIA RD. 
DEERBROOK TRAIL -- 
DENNIS CT. 
DEVOE DRIVE 

, -- DUMBARTON OAKS 
DUNSMORE DRIVE -- -- 
E. PATTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON R D ~ O  
E. PATTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON RD. 
E. PAlTERSON RD. 
E. PATTERSON RD 
E. PATTERSON RD 
E. PATTERSON RD. 
E. PArTERSON RD. 
E PATTERSON RD 

41 
40-50 
40-50 
40-50 
42 
42 
42 
45-50 

86 
85- 
85 

10 
07 
08 

07 
16 
06 

4.6 ppb METHYLENE CHLORIDE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE ..--- 
WITHIN QAIQC CRITERIA 
NONE 
NONE 
NONE 
NONE 

HOW 
HOW 
HOW 
HOW12 
HOW 
HOW 

-- HOW 
 HOW'^^ 
HOW ------ 

, ---- HOW 
-- HOW-12 
HOW 
HOW 
TAT 
'TAT 
HOW 
HOW 
HOW 
HOW 

09 
08 
12 

.------ 12 
12 
12 

12 
12 

12 
11 
03 
03 
11 
11 
11 ---- 
12 

NONE 
2.2 @ TRICHLOROETHYLENE 
3.2 ppb CHLOROFORM 
NONE 

10.0 ppb METHYLENE CHLORIDE !!!L 1L)l-i  106 1 2 j 9 2  
€BE 03 04 97 

NONE HOW 01 08 86 
NONE - 0% 09 --- 16 - -  - 86 

11  
01 
01 
12 

HOW 
HOW 
HOW 
HOW 

16 
06 

16 
16 
11 

"05 
09 
18 
09 

09 . 
06 
24 
05 
05 
22 
27 
27 
06 

W t 0 6  

85 
85 
85 
85 
85 
85 
85 
85 
85 --- 
85 

'85 .- 

85 
8 5  
86 - 

"86 
85 
85 
85 
85 

02 
08 
08 
18 
15 

- 
85 
86 
86 
85 
88 



- -- I i 
NAME PH. PH. HOUSE STREET ELL CHEMICAL LAB Mf Y YR 

3791 E. PATTERSON RD. NONE HOW 12 04 85 

BELDEN, ELIZABETH 
STEGMAN E. PATERSON RD. 
STEGMAN E. PATTERSON RD. 19.8 ppb VINYL CHLORIDE 
STEGMAN E, PATTERSON RD. <1 ppb CHLOROETHANE 

STEGMAN 

KUHNS, CONNI 

MARTIN, EILEEN 

UNKNOWN HA 
NEELY--INSID 8.0 pf~b CHLOROFTHANE 
NEELY-INSID .8 ppb DICHLORORHYLENE 
NEELY--OUTS 
NEELY--INSID - ------ 

E. PATTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON RD. 

WATERMAN, GERALD 
WATERMAN, GERALD 
WATERMAN, - GERALD 

----A- 

(FEET) 
4 1  
4 1  
35-40 

NUMBER 
3749 
3749 
3749 

NONE 
NONE 
NONE 

HOW 
ODH 
E8E 

-EX' 
86 
97 

11 
09 
03 

22 
16 
05 



NEELY--OUTSIDE TAP 
NEELY--INSIDE TAP 
NEELY--INSIDE TAP 
NEELY--OUTSIDE TAP .. .- . -- ... --.---- 
COVEY, MARSHALL 
COVEY, MARSHALL 
COVEY, MARSHALL 
BAUSMAN 
BAUSMAN 
BAUSMAN 
BAUSMAN 
BAUSMAN 
BAUSMAN 
BAUSMAN 
BAUSMAN-INSIDE TAP 
DAUSMAN-OUTSIDE TAP 
BAUSMAN-OUTSIDE TAP 
BAUSMAN-OUTSIDE TAP 
BAUSMAN-INSIDE TAP 
BAUSMAN-INSIDE TAP 
BAUSMAN, DOROTHY 
BAUSMAN, DOROTHY ..----- * 
WINGARD 
WINGAAD 
WINGARD 
WIDLICK, BILL 
KELLIHER, C A S N  
KELLIHER, C A S N  
VANHOUTTE, RICH 
VAN HOUlTE, RlCH 
VAN HOUITE, RlCH 
VAN HOUITE, RlCH 
VAN HOUTTE, RlCH 
VAN HOUTTE, RlCH 
VAN HOUTTE, RlCH 
JAN HAUTE & EGLlN 
JAN HAUTE 8 EGLlN .--- -------- 
;ASSON 

'H. 

129 
129 
129 
129 --- 
126 
I26 
126 
P 

126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 

26 

i' 

PH. I HOUSE ti, I~REET .'ELL 
NUMBER (FEET) 

4769 3892 E. PATTERSON RD. 40 
E. PAllERSON RD. 
E. PATTERSON RD. 4 I 
IE. PATIERSON RD. 40 
E. PATTERSON RD. 40 
E. PATTERSON RD. 140 

3995 3897 E. PATERSON RD. 40 
1560 3898 E. PAlTERSON RD. 40 

E. PATTERSON 
E. PArnRSON R 
E. PATERSON R 
E. PATTERSON 
E, PATTERSON R 
E. PAllERSON R 
E. PATTERSON 
E. PAl-rERSON 
E. PATTERSON 
E. PAlTERSON 
E. PAITERSON 
E. PATTERSON 
E. PATTERSON 

1520 13898 E. PATTERSON RD. 34-36 
I3906 E. PATTERSON RD. 

E. PATTERSON R 
E. PATTERSON R 
E. PA'ITERSON R 

IE. PAlTERSON RD. 
E. PATTERSON RD. 
E. PATTERSON RD 

d' ' 

CHEMICAL LAB 

12 ppb VlNYL CHLORID 

0.980 ppb CHLORORHANE 
0.641 ppb TOTAL XYLENES 
20.2 ppb CHLOROETHANE 
20 ppb CHLORO€lMAN 
33 ppb VlNYL 
0.5 ppb TETR 
19.8 ppb CHLOROETHAN 
32.7 ppb VINYL CHLORID 
0.5 ppb CIS-1,P-DICHLO 
30 ppb METHYLENE CHLORIDE 
33 ppb METHYLENE CHLORIDE 
78 ppb VlNYL CHLORIDE 
20 ppb CHLOROETHANE 
74 ppb VINYL CHLORIDE 
19 ppb CHLOROETHANE 
2.0 ppb CHLOROFORM 

E&E 
ODH 
ODH 
ODH 
PEI 
PEI 
PEI 
PEI 
PEI 
PEI 
PEI 
PEI 
PEI 
PEI 
E&E 

47.8 ppb VINYL CHLORIDE E&E 
6.9 ppb CHLOROETHANE ODH 
1.1 ppb CIS-1 ,Z-DICH 
24.7 ppb VlNYL CHLORID 
16 ppb VlNYL CHLORI 
17.8 ppb 1,2-DICHOOO 
103 ppb VlNYL CHLORIDE 
176 ppb VlNYL CHLORIDE 
20.8 ppb CHLOROETHANE 
106 ppb CIS-1,2-DICHLOROETHANE 
16 ppb CHLOROETHANE 
2.9 ppb VlNYL CHLORIDE 
22.4 ppb 1,1-DICHLOROETHANE 
5.3 ppb 1,2-DICHLOROETHYLWE 
160 ppb VlNYL CHLORIDE 

TAT 
TAT 
ODH 

210 ppb 
JONE 



NAME 

G ASSON-DUPLICATE .. .. . .. - -......---- ...P 

THOMAS, CLARENCE 
THOMAS, CLARENCE 
THOMAS, CLARENCE 
THOMAS-POSTDISCONNE 
THOMAS, CURENCE 
THOMAS, CURENCE 
THOMAS-DUPLICATE 
THOMAS-DUPLICATE 
THOMAS-DUPLICATE 
THOMAS, CLARENC 
THOMAS, C U R  
THOMAS-DUPL 
THOMAS, CLARENC 
THOMAS, CLARENCE 
THOMAS, CLARENC 
THOMAS, CLARENC 
THOMAS, CLARE 
THOMAS, CLARE 

TROUTMAN 
TROUTMAN, MARGARET 
S ~ ~ U P ,  EDWARD 
SHOUP, EDWAR 
SHOUP, EDWAR 
SHOUP, EDWAR 
THOMAS, JERRY 
SOHNNIE~S CARRY OUT 
JOHNNIE'S - CARRY OUT 
(GULF) RALPH LINDEN 

I 

PH. IPH. ]HOUSE ~SIREET ELL 
NUMBER I(FEET) 

/426 3901 3913 E. PATTERSON RD. 1 

E. PATTERSON R 
E. PATTERSON R 
E. PATTERSON R 
E. PArnRSON A 
E. PATTERSON R 
E. PATTERSON R 
E. PArnRSON R 
E. PATTERSON R 

E. PArnRSON 
E. PATTERSON 
E. PATTERSON RD. 142 
E. PATTERSON RD. 42 
E. PATTERSON RD. 42 
E. PATIERSON RD. 42 
E. P A T V R W  PD., 42 , 

E. P A ~ ? E R ~  RD. 425,' - 
E. PAT7EflSOfj RQ.!.: 423' , ,, 
EF PAmFISON P0.y $2:"; 
E. PATIERSON AD,": 42 , %  ,, .. 
E: P A m R S W  RD.,' 42 ' 

g, PATIERSON RD. 42 
E. PATTERSON RD. 

I (3927 IE. PATTERSON RD. I 
426 7356 3928 E. PATIERSON AD. 
426 7356 3928 ' E. PATERSON RD. 

429 0996 3985 E. PATTERSON RD. 
426 9033 3999 E. PATTERSON RD. 

i 
CHEMICAL LAB M( 

94 ppb VINYL CHLORIDE - . 

3.6 ppb 1 , I  -DICHLORORHANE 

144 ppb 1.2-DICHLOROETHYLENE 

NONE 



- - 
NAME 

(GULF)MICHAEL LINDON 
(GULQMICHAEL LINDON 
(GULF)MICHAEL LINDON 
(GULF)MICHAEL LINDON 
(GULflMICHAEL LINDON . .- --. ------ 
STECK & STEVENS 
STECK 8 STEVENS 
STECK 8 STEVENS 
PATTERSON BAP.CHURCH --- 
DOCKERY,~OU~S - -  ---- 
KUHBANDER - - - -- 
DERKSER - - - . - -. - - 

KIRK 
KlRK -- - 
KISER, R K - -  
KISER, R K 

- - - - - - - -- - - - 

- - - 

. -. - 
BCREEK WW PLANT -- . - - - . - - - - - - - - - - 
0. KELLY CO. INC. -.---------- 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
I~OOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
MOOREHEAD, JERRY 
~ Y A T T ,  JOE 
I/VYATT,JOE-DUPLICATE 
GBELL. ERMA 
3EED. JAMES 
3W EXT. WELL . - - - - -- - - - - 

CHLOROFORM 

FACTORY ROAD 



-- -. - - . - - - 
NAME 

GW-~. WELL 
GW EXT, WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW €XI. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 
GW EXT. WELL 

GW EXT. WELL #16 
. - -.-- ----- 

'H. 

? 

FACTORYIRTEWW 
FACTORYIRTE35SW 
FACTORYI RTE35SW 
FACTORYIRTEWW 
FACTORYI RlE35S W 
FACTORYIRTE35SW 
FACTORYI RTE35SW 
FACTORYIRTEWW 
FACTORYIRTE35SW 
FACTORYIRTE35SE 
FACTORYI RTE35SW 
FACTORYIRTE35SW 
FACTORYIRTE35SW 
ACTORYIRTE35SW 

CTORYI RTE35SW 
CTORYIRTE35SW 

FACTORYIRTE35SW 

ICHLOROETHANE 
130 ppb TRICHLOROf3HENE 

588 ppb I ,I ,I-TRICH 

IS-1,P-DICHLOROEIHENE 
TETRACHLOROEMENE 



j f, -. 

SLEDGE, CECELIA - ---- 
COCHRAN -- 
GIAMBRONE 
BERGMANT GLENN 

KAIsERFMARY- --- ------ 
GOFFE, RONALD - -- -. ---- 
LANDERER, CINDY 
LANDERER-DUPLICATE 
H ~ ~ T C H A R L E S  . --- 
MCCALL, - ARNlE 
OTTO, JOHN 

NAME 

GW EXT, WELL # I  6 - - . ---"..-- 
MERRELLI, DAVID - - - - - -- - - 
SPENCER 
PITMAK 
SPARKLIN, JACK 
SLEDGE: CECELIA 

PH. 

426 

PH. 

7766 

825 
1111 
1123 
1150 
1161 
1162 
1173 
1173 
1174 
1185 
1186 

HOUSE 
NUMBER 

3345 
4 50 
738 
783 
825 

FAWCEIT DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 
FERGUS DRIVE 

h.68 

SbrtEET ELL 

FACT/S.ALPHAE?LL 
FAIR OAKS 
FAIRFIELD ROAD 
FAWCETT DRIVE 
FAWCETT DRIVE 
FAWCETT DRIVE 

1.1 ppb 1,1,1-TRICHLOROETHANE 
NONE 
NONE 
NONE 
NONE DETECTED 
0.289J ppb 1,l.l-TRICHLOROETHANE 
NONE DETECTED 
NONE DETECTED 
2.84 ppb DICHLORODIFLUOROMETHANE 
NONE DETECTED 
NONE 

CHEMICAL 

12.9 ppb 1 ,l-DICHLORORHANE 
NONE 
NONE 
NONE 
NONE 
NONE 

(FEET) 
LAB 

HOW 
HOW 
HOW 
HOW 
- HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
E&E 
EBE 
EBE 
E&E 
€BE 
E&E 
HOW 

YR 

88 
85 
85 

85 
85 

Mf Y 

02 
12 
12 
12 
12 
12 
12 
11 
11 
12 
03 
03 
03 
03 
03 
03 
12 

22 
06 
09 
r 8 5  
09 
06 
06 
25 
25 

06 
07 
06 
06 
07 
06 
12 

85 
85 
85 
85 
97 
97 
97 
97 
97 
97 
85 



NAME 

-- 
BENNETT 
BCREEKSDA CHURCH 
VOSSARD, WALTER - ---- 
POTEET, CHARLES -- - - 
TEMPLE 
APFLE VALLEY VET. 
SUPER VALU WAREHOUSE 
----- 

SARTER LUMBER 

STAUB 
$CREEK FIREHOUSE U4 - - - - 

PH. 

1445 

6950 

PH. 

4 29 

426 

i 
SIREET 'ELL HOUSE 

NUMBER 
438 
670 
1072 
1086 
1146 
1235 
1300 
1306 

BlGGS 
BIGGS 
ELT, ROBERT --- 426 2743 
CLINE 
DESARO 
STEVENS, MICHAEL - - ------ 429 2982 
G AUDER 
F ~ ~ u ~ R o A ,  - JANlS 429 5419 
MEZERA 
TR?SELL,  RICHARD 426 6496 
F ~ U H A R T Y  
HAWKINS 
H RUNNER 
CORRON 
ALBRIGHT 
SCHMID 
JOHNS, ROBERT 426 4535 
TEEGARDEN, HALLIE 426 8286 
MOORMAN 
GREENE MET. HOUSING 
~UBECKI, T.S. ---- 
ZOGGSHALL, MARVIN 426 0547 
J ART LEY 
SMITH, WILLIAM 426 4158 
McGLAUN, DONALD 426 3415 
~ ~ E V E S ,  GARY & JENNY 
VARROW RES-GR.CO.RECI 429 9-12575 
VARROW RES-GR.CO.RECI 429 9590 INDIAN RIPPLE RD 0-46 ppb 1,1,1-TRICHLOROETHANE #2 

GRANGE-HALL AD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GRANGE-HALL RD 
GREENLAWN 
GREENWAY DRIVE 
GROVE HILL DRIVE 
GROVE HILL DRIVE 
GROVE HILL DRIVE 
GROVE HILL DRIVE 
GROVE HILL DRIVE 
GROVE HILL DRIVE 
HANES ROAD 
HANES ROAD 
HANES ROAD 
HARRY TRUMAN 
HARTMAN DRIVE 
HARTMAN DRIVE 
HJLDRETH DRIVE 
HILLSIDE 
HOME ACRES AVE 
HOME ACRES AVE 
HOME ACRES AVE ----- 
HOME ACRES AVE 
INDIAN RIPPLE RD -- 
INDIAN RIPPLE RD 

1684 
1691 
1898 
21 10 
2345 
2380 
862 
888 
91 0 
947 
951 
1040 
1064 
1291 
1318 
1672 
3582 
2318 
2332 
1751 
1645 
3301 
3393 
3409 
3427 
2460 

2575 

i 
CHEMICAL 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

!(FEET) 

150-1 7C 
145 

3009 
3633 

LAB 

HOW 
HOW 
HOW 
HOW 
HOW 
ODH 
PEI 
PEI 
HOW 
- HOW 
H O W 1 2  
HOW 
HOW 
HOW 
HOW 
HOW 
H O W 1 2  
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
ODH 
H O W 1 2  
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
ODH 

INDIAN RIPPLE RD NONE HOW 12 15 85 
INDIAN RIPPLE RD -- NONE HOW 12 16 85 

YR 

85 
85 
85 
85 
85 
85 
85 

8 5  
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
86 
85 
85 
85 
85 
85 
85 
85 
88 

MI 

12 
12 
12 
12 
11 
11 
11 
11 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
11 
12 
04 

12 
12 
12 
12 
12 
12 
10 

Y 

10 
15 
07 
10 
25 
12 
25 
25 
05 
05 
11 
10 
12 
10 
16 
08 
11 
06 
12 
09 
05 
06 
09 
27 
09 
16 
11 
11 
06 
09 
08 
18 
09 
12 



..--- 

NAME IPH 
KOOGLER-SUB. REFUSE 
IMPERIAL AUTO REPAIR 

- - ----- 
RAMROTH 
CORE- 
J~HGSON, LINDA 
- - . . - - -- - 
SHUMWAY 
MI~EETON, DAVID 

- - -- . - - - - 

- 
MARBURGER . - . - - - - 
VALLEY ELEM. - ----- 429 
BOCKELMAN 
L ~ G ~ I S , A T H E R I N E  
- - ----- 
MILLER . . . - - - . . 

B ~ R E E K  -.  FIREHOUSE - - -  #3 
BAER. JOHN 426 - . - . . , - - . . . . 

. . - - - . - - - - - - - 

DROWN I - . . - - - . - 

MORGAN . - . - . - . . . - . . 

NOBLE 
. . - . - - -- 

CARMAN 
CARMAN. DIANE I 
GARRETtT. JOHN I . -  - . ---..---- 
WOLFF, JOHN 
WIEGEL 

LAMIROULT, CHRl 
LAMIROULT, CHAl 

;AMIROULT-DUPLI 

-AMIROULT-DUPLICATE .....-,..---- 
-UTHMAN, .. . . DENNIS 

---.----A. 

NUMBER (FEET) 
4080 INDUSTRIAL LANE NONE HOW 11 25 85 
4100 INDUSTRIALLANE 18-31 NONE PEI 11 22 85 
2325 JACAVANDA DRIVE NONE HOW 12 06 85 - ~- . . - - - . - - - - - 
251 JACOBY ROAD NONE HOW 12 11 "85 
705 JAYELL DRIVE NONE HOW 12 10 85 
1027 JOFFRE PLACE NONE HOW 12 16 85 
1054 JOFFRE PLACE NONE HOW 12 02 85 
1069 JOFFRE PLACE NONE HOW 12 
1088 JOFFRE PLACE NONE HOW 12 
3540 JONATHON DRIVE NONE HOW 12 - - 

dONATHON DRIVE NONE HOW 12 
JONATHON DRlVE NONE HOW 1 2  

12888 IKANT PLACE I INONE 
I1082  KATHERINE DRIVE 1 INONE 
11 129 ~KATHER~NE DRIVE 1 INONE 
3100 KEMP ROAD NONE 

0198 4086 KEMP ROAD NONE 
4448 KEMP ROAD NONE - - 

1701 KEN KLARE DRIVE NONE 
1077 KENBROOK DRIVE NONE 
1142 KENORA CIRCLE 25-30?? NONE 

11142 ~KENORA CIRCLE ( 2 5 - 3 0 ? ? ( ~ 0 ~ ~  DETECTED 
KE NORA CIRCLE 140 
KENORA CIRCLE 130-35 

11 152 ~KENORA CIRCLE I 
1152 KE NORA CIRCLE 
1164 KENORA CIRCLE 

I1164 KENORA CIRCLE 
?092 11165 KENORA CIRCLE 

'HOW 
I HOW 
'HOW - 
HOW 

t- 
HOW 

L- 

HOW 
EBE 

. . - -. 

2.22 ppb TRICHLOROETHENE 
NONE IHOW 112 

1 , I  -DICHt.OROEMANE 

5.02 ppb 1'1 '1-TRICHLOROEWANE 
5.94 ppb TRICHLOROETHENE 
1 1.7 ppb 1 ,I -DICHLOROETHANE 

13.3 ppb TETRACHLOROEMENE 
4.98 ppb 1 ,I ,I-TRICHLOROETHANE 
5.87 ppb TRICHLOROETHENE .E&E /:: 
12 ~ o b  CHLOROETHANE PFI 



- I --4 - 
NAME PH. HOUSE s . ,IEET ELL Z%~~ICAL 

. NUMBER ~ \ f  EET) 
REEVES. CARRY 1396 1848 MAPLE LANE NONE 
GREENFIELD, . -- - AlMEE -- - - -- - 2362 
TRACEY, WALTER 2372 

[-: . .- -- - 7 , . - - --. -- - 
COCHRAN, MIKE 
O'BRI EN. ALTA 426 
O'BRIW, ALTA 
O'BRI EN, ALTA 
O'BRIEN, WILLIAM 
O'BRIEN, WILLIAM 
O'BRIEN, WILLIAM 

HILL, CHARLES 
HILL, CHARLES 
HILL, CHARLES 
HILL, CHARLES 
HILL. CHARLES 

6063 

O'BRIEN, WILLIAM 
GENDENHALL,EVERETT 
HILL. CHARLES 

426 
426 
426 
426 
426 

- 
2382 
2396 

426 

2408 
2408 
2408 
2408 
2408 

I PETTIT1,MIKE 1 I - - -  I I -- - -- 
WYATT I 12421 ~MAPLE STREET I 

6063 
6063 
6063 
6063 
6063 

MAPLE STREET 
MAPLE STREET 
MAPLE STREET 
MAPLE STREET 
MAPLE STREET 

 HILL; , - CHAHLES 1 

WYATT 
W Y A U  
W Y A U  
WYArr  
WYArr  

- -- - - 

MAPLE STREET 
MAPLE STREET 

6063 

I 

2396 
2396 
2396 
2396 
2396 

12408 
12409 

MAPLE STRE 
MAPLE STRE 
MAPLE STRE 
MAPLE STRE 
MAPLE STRE 

2396 
2397 
2408 

MAPLE STREET 
MAPLE STREET 

2421 
2421 
2421 
2421 
2421 

1 

NONE 
NONE 

MAPLE STREET 
MAPLE STREET -1 MAPLE STREET 

MAPLE STREET 
MAPLE STREET 
MAPLE STREET 
MAPLE STREET 
MAPLE STREET 

8 ppb 1,1,1 -TRICHLOROETHANE 
NONE 
83.4 ppb 1 ,I ,I-TRICHLOROETHANE 

NONE 
21 0 ppb TRICHLOROETHYLENE 
240 ppb 1,1 ,I -TRICHLOROETHANE 
5Q ppb TRICHLOROFTHENE 
5 ppb TnRACHLOROETHENE 
10 ppb 1,l-DICHLOROETHANE 
4 ppb 1.1 -DICHLOROETHENE 

PEI 
PEI 

'1 5.6 ppb TRICHLOROETHYLENE 
18.1 ppb 1 ,l-DICHLOROETHANE 
70 ppb 1 ,l ,I-TRICHLOROEIHANE 
16 ppb TRICHLOROFTHENE 
12 ppb 1,2-DICHLOROEMANE 
2 ppb TOLUENE 
NONE 
41 ppb 1,l-DICHLOROETHANE 
9 ppb TRICHLOROETHYLWE 
24 ppb 1,1 ,I-TRICHLOROETHANE 
11 ppb TRICHLOROETHENE 
24 ppb 1,1-DICHLOROETHANE 
10 ppb TRANS-1,2-DICHLOROETHENE 
23 D D ~  CHLOROMETHANE 

02 07 86 
02 07 

86 --- 

GMI 
PEI 
ODH 

GENTNER, WILLIAM 2427 MAPLE STREET 200 ppb TRICHLOROETHYLENE SAMY2 
GENTNER, WILLIAM I I 12427 I MAPLE STREET 21 o ppb TR~CHLOROETHYLENE SAW 1 

ODH 
ODH 
GMI 
GMI 
GMI 
GMI 
PEI 
PEI 
PEI 
GMI 
GMI 
GMI 
GMI 
GMI 

WYAlT 
GENTNER, WILLIAM 

11 
02 
04 

21 ppb 1 ,I-DICHLOROETHANE Y" ::: 1 :  (:::::I:::: / 1180 ppb 1,1,1-TRlCHLOROlHANE 1:: 1 1:: 1 
BARBRE. MARY ANN MAPLE STREET 31 0 ppb 1 ,I ,1 -TRICHLOROETHANE GMI 11 12 87 
BARBRE, MARY ANN MAPLE STREET 82 ppb TRICHLOROETHENE GMI 11 12 87 
BARBRE, MARY ANN - - - - - -  MAPLE STREET 23 -- ppb TETRACHLOROETHENE GMI 11 12 87 

04 
04 
11 
11 
11 
11 
02 
03 
03 
11 
11 
11 
1 1 
11 

2421 
2427 

GENTNER, WILLIAM 
BARBRE, MARY ANN 

12 
07 
T6-86 

- 87 
86 

16 
16 
12 
12 
12 
12 
07 
11 
11 
12 
12 
12 
12 
12 

MAPLE STREET 
MAPLE STREET 

2427 
2429 

86 
86 
87 
87 
87 
88 
86 
-K 
86 
87 
87 
87 
87 
87 

3 ppb TOLUENE 
350 ppb 1 ,l ,I-TRICHLOROFTHANE SAM 

MAPLE STREET 
MAPLE STREET 

300 ppb 1 ,I ,I-TRICHLOROETHANE SAM PEI 
330 ppb TRICHLOROETHYLENE 

GMI 
PEI 

11 
03 

12 
1 1 

87 
86 



IFALTER. THOMAS I 

- - -  -- 1 -- ' - 
82 3 - N. FAlRFlELD RD 

--P 

828 - N. FAlRFlELD RD -- 
833 N. FAIRFIELD RD .---- HOW 
91 4 N. FAIRFIELD RD HOW 
924 N. FAIRFIELD RD NONE HOW 

- 
I 

-- 
960 IN. FAIRFIELD RD ~NONE 

BARNHART - ----- 980 N. FAIRFIELD RD 1.6 ppb TRICHLOROETHENE HOW 12 23 
NUSSBAUM, WILMER 426 0228 984 N FAIRFIELD RD NONE HOW - 12 09 
HAGENBUCH 1088 N. FAIRFIELD RD NONE - HOW 12 '16 -  8 5  
PUGH 11 12 N FAIRFIELD AD , NONE . -- HOW - 12 ~-- 18 8 5  - 
MAXWELL 4 26 1713 1187 IN FAIRFIELD RD - HOW -- -- 08 - 06 - 85 - - - NONE 
REA N LONGVIEW ST HOW -- 12 - - - 07 - - - 85 - - 
JOSEPH NUGGET COURT HOW --- 12 06 ---- 85 - - -  
MARE~ OIL CO. ORCHARD LANE 17 ppb TRANS-1,2-DICHLOROETHENE WAL 02 26 88 
MARTIN OIL CO. ORCHARD LANE 23 ppb 1 ,I-DICHLOROEIHENE WAL 02 26 88 
MARTIN OIL CO. ORCHARD LANE 19 ppb 1,1-DICHLOROETHANE WAL 02 26 88 
MARTIN OIL CO. ORCHARD LANE 300 ppb TRICHLOROETHENE WAL 02 26 88 
MARTIN OIL CO. -- 435 ORCHARD LANE 590 ppb 1 ,l ,1-TRICHLOROETHANE 
SCOWDEN, RONALD 445 ORCHARD LANE 173 ppb 1,1 ,I-TRICHLOROETHANE 
SCOWDEN, RONALD I I I I ORCHARD LANE I I 65 ppb TRICHLOROmENE ~GMI 111 112 I87 1 
SCOWDEN, RONAU) ORCHARD LANE 4 ppb 1 ,I-DICHLOROETHANE GMI 11 12 87 
SCOWDEN, RONALD 
~~~AKCESTATE (RENTER: U 426 
BRILL ESTATE (MA. THOMA 
THOMAS, JAMES 
BRILL ESTATE - SPRING B 
DEBAY,KWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE 
DEBAY, LAWRENCE - ----- 

ORCHARD LANE 16.2 ppb 101 1-IRICHLOROETHANE ODH 06 04 
ORCHARD LANE 8 ppb 1 .I ,I-TRICHLOROETHANE /GMI Il l 112 

445 ORCHARD U N E  
490 ORCHARD LANE 

426 

429 
4 29 
4 29 
429 
429 
429 
429 
429 
429 
4 29 

5 ppb I ,I-DICHLOROETHENE 
7.2 ppb 1,1 -DICHLOROETHANE 

,490 
498 

200.0 ppb TRICHLOROETHYLENE 
365.0 ppb 1,1 ,I -TRICHLOAOETHANE 
21.2 ppb 1, I-DICHLORFTHANE 
10.1 ppb 1 ,l-DICHLOROETHYLENE 
620 ppb 1 ,I ,1-TRICHLOROETHANE 
570 ppb TRICHLOROETHANE (DUP) 
2 ppb 1,1,2-TRICHLOROETHANE (DUP) 
190 ppb TRICHLOROETHENE 

ORCHARD LANE NONE WAD 06 14 
ORCHARD LANE 31.0 ppb CIS-1,P-DICHLOROETHYLENE ODH ---I- 04 t 1 6  

' 

498 
498 
498 
498 
498 
49 
49 
49 
498 

GMI 
GMI 

-..... GMI 
ODH 

ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 
ORCHARD LANE 

11 
06 

12 
0 r  



DEBAY, LAWRENCE ORCHARD LANE 
DEBAY, LAWRENCE ORCHARD LANE 

ORCHARD LANE 

DOWNEY, ROBERT 
DOWNEY, ROBERT 
DOWNEY, ROBERT ..----- 
LOXLEY, TOM 8 LARRY 
LOXLEY, TOM 8 LARRY 
LOXLEY, TOM 8 LARRY 
LOXLEY, TOM 8 LARRY 
LOXLEY, TOM 8 LARRY .- 
DELANEY, LARRY ----- 
PARKER, ELBERT 
SMITH, LEE 
~ O B S ,  FLORENCE 
BESCOE 
CARNEQIS, ---  I.A. ---- -. 
CRIST, MARVIN - - - - - - - - - 
CONLEY 
BEREEK CITY HALL 
KOPP 
HARNER 

- ---- 

FUGATE BUILDING --- 
EDWARD'S PRINTING RICHFIELD CNTR 
EDWARDS PRINTING - - - - - - - - - - - RICHFIELD CNTR NONE 
MOOSE LODGE 4 26 RICHFIELD CNTR NONE 

RlCHFlELD CNTR - - -  NONE --- - A . -. 

426 
426 
429 
426 
426 
426 
426 
426 
426 
426 

5824 
5824 
4878 
9851 
9851 
9851 
9851 
9851 
9933 
5914 

2390 
2390 
2390 
2393 
2393 
2393 
2393 
2393 
2394 
2087 
21 22 
1098 

,---. 1103 

PHIL HUBBEL DR. 
PHIL HUBBEL DR. 
PHIL HUBBEL DR. 
PHIL HUGEL DR. 
PHIL HUBBEL DR. 
PHIL HUBBEL DR. 
PHIL HUBBEL DR. 
PHIL HUBBEL DR. 
PHIL HUBBEL DR 
RED ROCK DRIVE 
RED ROCK DRIVE 
REGAL HILL CT 
R E ~ ~ L L  CT - 

- NONE HOW - - - 12 06 - 85 - -- 
NONE HOW 12 8 5 - - - . - - - -- - - - , 
NONE HOW 12 09 85 - - -. - - -, - -, 
NONE 
NONE 
NONE 

. 

1110 
1125 
11 13 
136% 
3974 
3990 

- REGAL HILL CT 
REGAL HILL CT 
- REGAL COURT DR 
RESEARCH PK DR 
- REXFORD ROAD 
REXFORD ROAD 

16.5 ppb TETRACHLOROEMYLENE 
23.9 ppb CIS-1,2-DICHLOROETHYLENE 
21.7 ppb 1 ,I-DICHLOROETHANE -- 
2569 ppb 1 ,l ,I-TRICHLOROETHANE 
230 ppb TETRACHLORORHYLENE 
63.0 ppb CIS-1,P-DICHLOROETHYLENE 
699 ppb TRICHLOHOETHYLENE 
62.2 ppb I ,I-DICHLOROETHANE 
NONE 
NONE 

~..-- NONE 
NONE 

--- NONE - HOW - - - - - 12 - - - 11 85 - -- - -. - 

ODH 
ODH 

ODH -- 
ODH 
ODH 
ODH 
ODH 
ODH 
ODH 
- HOW 
- HOW 
HOW 

01 
01 

01 -..- 
01 
01 
01 
01 
01 

12 
12 
12 

03 
03 

--- 03 
03 
03 
03 
03 
03 

' 0 1 0 3 ' 8 6  
'1285- 

- 

86 
86 

--- 86 
86 
86 
86 
86 
86 

85 
85 



. - - - .- . -- - 
NAME 

EAGLES NESTPIZZALNGE 

FRY'S AUTO BODY-DUPU( 
FOE 321 (EAGLES) 
FOE 321 (EAGLES) 
FOE 321 (EAGLES) 

KOSAN, DOUGLAS 
MOYER 
RIHM~ROBERT 
SOLE 
MOORE 
MANGEOT 

DARRETT, CALVIN - . - - - - -. - . 

TURNER 
 OBEY, RICHARD 
. - - - - - - - 
MACHINO .-. . 
DOCKERY REALTORS 
. ~ .  

CLINT'S PRINTING 
CLINT'S PRINTING 
LOLLIPOP LAND 
KRAMER GRAPHICS 
KRAMER GRAPHICS 
DORSTEN, CYRIL L. 

WURTAUGH 

. - - - - - -. 
EIQNOR. PHILIP 
~AYMOND,  NEIL - - - -- 
WALHOTRA, PRAN 

NUMBER ](FEET) 
426 1215 1152 RICHFIELD CNTR I NONE 

RICHFIELD CNTR I NONE HOW - . .  

RICHFIELD CNTR 116 1.09 ppb TRICHLOROETHENE E&E 
RICHFFIELD CNTR 16 1.10 ppb TRICHLOROETHENE 
RICHFIELD CNTR 11 7 NONE 
RICHFIELD CNTR 1 17 NONE 
RICHFIELD CNTR 117 NONE 
RICHMAR DRIVE NONE 
RICHMAR DRIVE NONE 

1 E&E .- 
PEI 
HOW 
HOW 
HOW 
HOW 

I 141 28  RIDGEC CLIFF DRIVE I INONE 1 HOW 
- - 

129 1006 1006 RIVER HILLS NONE -- HOW 
94 1 RIVERHILL ROAD NONE . -- HOW 
950 RIVERHILL ROAD NONE HOW 
974 RIVERHILL ROAD NONE --- HOW 
979 RIVERHILL ROAD NONE HOW 

~ % ~ - ~ ~ K S = ~ ~ E N E  ----- HOW 
1065 ROCKDELL COURT --- NONE HOW 

ROCKDELL COURT NONE - HOW 
3904 ROCKFIELD DRIVE 51 NONE HOG .- - -. . 

ROCKFIELD DRlVE ----- HOW 

3953 ~E~~~~~ 3961 
ROCKFIELD DRIVE 68 
ROCKFIELD DRlVE 

126 61 18 3975 ROCKFIELD DRIVE NONE HOW 
126 16118 13975  ROCKF FIELD DRIVE I INONE 1 HOW 

1 13415 ]ROME BEAUTY DR I INONE 1 HOW 
3437 ROME BEAUTY DR NONE 1 13437 1 ROME BEAUTY DR 

HOW 

3442 ROME BEAUTY DR 21.4 ppb TRICHLOROETHYLENE HOW .- 
3464 ROME BEAUTY DR 1.1 ppb TRICHLOROEETHYLENE HOW 

I 13464  ROME BEAUTY DR I INONE  HOW 
I 

126 7973 1100 ROSENDALE DR. NONE HOW- 
11 11 ROSENDALE DR. - -- NONE . -- HOW 
1132 ROSENDALE DR. NONE HOW 

--- 
129 0807 1140 ROSENDALE DR. NONE PEI 



KIRKMONT PRES.CHURCH 
HILLSIDE CHAPEL 
LAUSE 
CORBET 
ANKENEY JR. HIGH 
CRISP 
SELF, MIKE 
BOHANNON 
SHlRA 
MARCISCHAK 
HAHN 
MOORE 
BYRD 
HAYNES 
GARVIN, ERNEST 
STANTON, JOHN 
KAISER 
DYE - 
KERSTEINER, LULA 
NANDERGRIFF, PAMELA 
JENKIPIS, NANCY 
JENKINS, TOM 
MclLVAIN, RICHARD 
KARL, STEVE 
'NIEMER, GEORGE 

429 

426 
426 
429 

426 

9021 

6406 
6406 
5130 

6589 

3377 p 

351 5 
3557 
3730 
4085 
4339 
3301 
41 37 
432 
2446 
3577 
3588 
3691 
76 1 
101 1 
1045 
1058 
1114 
1151 
1154 
1160 
1160 
1165 
1165 
1174 

SHAKERTOWN RD 
SHAKERTOWN RD 
SHAKERTOWN RD 
SHAKERTOWN RD 
SHAKERTOWN RD 
SHAKERTOWN RD 
SHETLAND 
SlERA PIKE TERR. 
SILVERCREST TERR. 
S. OLD OAKS DR. 
SOUTHBROOK DR. 
SOUTHBROOK DR. 
SOUTHBROOK DR. 
SPACE DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 

40 
40 
40 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE DETECTED 
NONE DETECTED 
NONE 
0.875 ppb TRICHLOROETHENE 
NONE 
NONE DETECTED 
15.0 ppb TRICHLOROETHENE 

HOW-12 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
HOW 
EBE 
EBE 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
12 
12 
12 
11 
12 
03 
03 

16 
20 
04 
09 
04 
10 
06 
09 
12 
12 
09 
25 
27 
09 

"05 
29 
08 
06 
06 

85 
85 
85 
85 
85 
'85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
97 
97 



---- -- 
NAME 

%EMER, GEORGE 
NIEMER, ---- GEORGE 
FIFE -- 
MARTIN, PAUL 
MARTIN, GAREY 
MARTIN 
BGEKAGER, CARL 
BERWAGER, CARL 
BERWAGER, CARL 
BERWAGER. CARL 
BERWAGER, CARL 
BERWAGER, CARL 
BERWAGER, CARL 
BERWAGER, CARL ----- 
ST ANTON 
NORVAISIS - 

JOHNSON 
BLAIR, DONALD 
BARKER 
GAST 
RKEY 
BROWN 
vINSON, WALLACE 
S~ICKEL 
L I N S ~ ,  WILLIAM 
- ---- - 
BAUER 
STICHWEH, CARL F. 
BURNS, - - -- V~ILLIAM 
BECHTEL, KEVIN 
WICKER 
-- - 
WALKER 
JORDAN - 
BAUMAN, VINCENT 
SCHMICKER - 

DAFLER 
COALT, CHRIS 
BARRY, JOYCE - ---- 
HARP, ANDREW 

- -- - 

-- 
YR 

86 
8 5  

88 
'85 
's 
86 
86 
86 
97 
97 
97 
97 

85 - - - 
85 - . - 
85 - - - 

85 --- 
85 

8 5  

85 
8 5  
85 - -  
85 
85 

8 5 
85 
85 

- 8 5  - 
85 

.- 

85 

PH. 

6589 
6589 

0278 

0175 
0175 
0175 
0175 
0175 
0175 
0175 
0175 

618s 

0548 
3905 

- -- 
PH. 

426 
426 

429 

429 
426 
426 
426 
426 
426 
426 
426 

426 

426 
426 

..-- 

HOUSE 
NUMBER 
1174 
1174 
1186 
1187 
1187 
1189 
1197 
1197 
1197 
1197 
1197 
1197 
1197 
1197 
1045 
3206 
723 
41 82 
2565 
3383 
1564 
1613 
372 
377 
4 20 
3937 
3954 
679 
789 
789 
837 
101 1 
1061 
1087 
1149 
1149 
1161 
1162 

/ / 
1 

CHEMICAL 

13.4 ppb TRICHLOROETHYLENE 
3.4 ppb TETRACHLOROETHYLENE 
NONE 
NONE 
NONE 
NONE 
6.0 ppb VINYL CHLORIDE 
3.9 ppb 1,1 -DICHLOROETHANE 
2.2 ppb CIS-l12-DICHLOROETHYLENE 
3.2 ppb CHLOROETHANE 
1.78 ppb 1 ,l-DICHLOROETHANE 
1.47 ppb 1,1 ,1 -TRICHLOROETHANE 
0.782 ppb TRICHLOROETHWE 
3.69 ppb VINYL CHLORIDE 
NONE . 

NONE 
NONE 

i 

SIREET 

STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
STANWICK DRIVE 
- STANWICK PLACE 
SUBURBAN DRIVE 
SUEDEN DRIVE 

TRALEE TRAIL 
TRALEE TRAIL 
TRALEE TRAIL 

ELL 

(FEET) 

35 
35 
35 
35 
35 
35 
35 
35 

NONE DETECTED 
NONE DETECTED 
NONE DETECTED -- 

LAB 

ODH 
ODH 
PEI 
PEI 
WAD 
PEI 
PEI 
140W 
HOW 
HOW 
E&E 
E&E 
E&E 
E&E 

- HOW - - - - . 
HOW - - - . 

HOW - - - - 
SUNBEAM 
SUNNYWOOD CT 
SWIGART ROAD 
SYCAMORE DRIVE 
SYCAMORE DRIVE 
TANGLEWOOD DR 
TANGLEWOOD DR 
TANGLEWOOD DR 
TIMBERLINE 

HOW 
HOW 

NONE 
NONE 
NONE 
NONE 
- NONE 
NONE 
NONE 
- NONE 
NONE 

TIMBERLINE 
TIMBERWOOD DR 
TIMBERWOOD DR 
TIMBERWOOD DR 
TIMBERWOOD DR 
TRALEE TRAIL 
TRALEE TRAIL 
TRALEE TRAIL 
TRALEE TRAIL 

rM( Y 

09 
09 
11 

06 
11 
11 
01 
01 
01 
03 
03 
03 
03 

- 12 -- 
- 12 - . 
12 - - - 

~- 12 
12 

r 8 6  
16 
25 

' i 1 2 5 ' 8 5  
14 
25 
21 
08 
08 
08 
05 
05 
05 
05 

- 0 5  - - 
06 - -- - 
09 - - . 
12 
17 

NONE 
NONE 
NONE 
NONE 

0285 
12 
i7'85 
i 3  
13 

05 

.--  HOW-^^ 
HOW 
HOW 
HOW 

-- HOW 
HOW 

.- 

12 
12 
12 

--, 12 
12 

HOW 
HOW 
HOW 
HOW 

HOW 

13 

28 

12 
12 
12 
12 

NONE 
NONE 
NONE 
NONE 

12 

NONE 

' 0 6  
7 8 8 5  

07 
HOW 
HOW 
HOW 
HOW 

1 0 2 2  
12 
12 
11 



SCUDDER, JUDY 

WHEELER, DAVID G.  



1304 WALLABY NONE 
131 1 WALLABY NONE 

YOUNG, WATT 1315 WALLABY I NONE HOW 08 06 85 

YOUNG, WATT 

SMITH. HERBERT W. 
- -- 11341 1 WALLABY ~NONE ~ H O W  02 19 87 

I I 11 343 1 WALLABY I INONE ]HOW -+--I-+ 08 06 85 

KIRK 
KIRK 

SMITH, HERBERT W. 

131 5 
1321 

SMITH, HERBERT W. WALLABY HOW 02 20 86 
SMITH, HERBERT W. WALLABY I I :.:$ TETRACHLOROETH EN E (HOW(09 115 186 

~CHRADER 
COMBS --- 
WILHELM 
GROTTKE 
ASHBAUGH, NOEL 
CLAYBURN 
*s, JOHN 
MILLER, OWEN 
HENDERSON, HAROLD 
DAVIS -- 

WALLABY 
WALLABY 

NONE 
NONE 
NONE 
NONE 
1.3 ppb 1,1 ,I-TRICHLOROETHANE 

1325 
1325 
1328 
1331 
1341 

426 

NONE 
NONE -- 

85 
86 

'85 
85 

f i0w108 
HOW 
HOW 
HOW 
HOW 

WALLABY 
WALLABY 
WALLABY 
WALLABY 
WALLABY 

7034 

HOW 
HOW 

02 
08 
08 
08 

06 
20 

- 0 6 8 5  
06 
06 

3981 
3987 
3991 
3993 
31 79 
909 
3545 
3585 
3580 
3592 

09 
08 

1 1  
06 

WILLOW CREST RD 
WILLOW CREST RD 
WILLOW CREST RD 
WILLOW CREST RD 
WINDMILL DRIVE 
WINESAP DRIVE 
WOODGREEN DR 
WOODGREEN DR 
WOODGREEN DR 
WOODGREEN DR 

86 
85 

HOW 
HOW 
HOW -- 
HOW 
HOW 
HOW 
HOW 
HOW 
- HOW 
HOW 

NONE 
- NONE 
NONE . 
NONE 
NONE 
NONE 
NONE - 
NONE 
NONE - 
NONE 

12 
12 
11  
11 
12 
12 
12 
12 
'12 
12 

07 
70 
23 

' 2 3 8 5  
-09 

06 
06 

-71 

-- 
85 
85 
85 -- 

85 
0 6 8 5  

8 5 
85 
85 
85 



85 
85 

NONE 
NONE 

12 
12 

ZIMMER 
ZlNK ROAD 

HOW 
HOW 

09 
11 

2872 
2492 

2133 FRAZIER, STEPHEN 
WRIGHT TOWNE PROP ASS 

426 







Benzene 

Benzene occurs en\ ironmentally as 3 result of both natural processes arld liurnan actit ih.. Toda!. 

most benzene is produced from petroleum sources. Benzene has a long histon of industrial use. rnost 

notably as a sol\.ent and as a starting ~naterid for the synthesis of other che~nicals. 

Benzene evaporates easily, and exposure of the gelreral public to benzene occurs mainly by 

breathing contaminated air. The major sources of benzene in air are gasoline and automobile eshaust. 

tobacco smoke. and industrial emissions. It has been estimated that 50O.b of the exposure to benzerlc in tile 

United States is due to tobacco smoke. Housetlold products. including glues. paints. furniture wax. and 

detergents. can also be 3 source of exposure. 

Benzene is readily absorbed by inhalation and ingestion. but is absorbed to a lesser extent through 

the skin. Most of what is known about the human health effects of benzene esposure is based oa studies 

of workers who were exposed for long periods to high concentrations of benzene. 

Benzene is tonic to blood-forming organs and to thc immune system. Excessive exposure 

(inhalation of concentrations of 10 to 100 parts per million [ppm]) can result in anemia a weakened 

immune system. and Ileadaches. Occupational exposure to benzene may be associated with spontaneous 

abortions and ~niscarriages (supported by limited animal data). arid certain de\~elopmental abnonnalitirs 

such as low birth weight. delayed bone formation. and bone marrow tosicity. Benzene is classified as a 

Group .A human carcinogen based on numerous studies documenting rscess leukemia mortality axnollg 

occupationally exposed workers. An acute minimum risk level (MRL) of 0.002 ppin has been establislled 

for benzene in air based on animal studies of i~nmunological effects. 

1.1-Dichloroethene ( I ,I-DCE) 

I .  I -DCE is a man-made chemical that does not occur naturally in the environment. It is a clear. 

colorless liquid that has a mild. sweet. chlorcfonn-like odor. I .  I -DCE is used to mahe plastic products 

such as Saran Wrap" and flame-retardant fabrics. 

Iligh levels of exposure to I .  I -DCE can occur arnong workers in plants making or using this 

chemical. Low le\ rls of I .  I -DCE 1lai.e been detected in the ent,ironment. I .  I -DCE can be detected at 

background Iet.els of less than 1 ppm in indoor and outdoor air. Iiigher concentrations of I. I-DCE ha\.e 

been found in air near factories that ~ n d e  or use I. I -DCE and some che~nical waste sites. Sun.eys of L.S. 

drinh~ng water supplies have found a small percentage of drinking water supplies contain detectable I .  I - 

DCE. 



I. I -DC'E usually enters the body 1-ia ~nhalation and/or ingestion. It !nay also enter the body 

through the skin. The liutnan health effects resulting from esposure to I .  I-DCE are udnown. In animal 

studies. briefesposures to high concentrations of I ,  I-DCE have caused lilter. kidney. hem. and lung 

drui~age. nenous system disorders. and death. Prolonged exposure to lower concentrations of I .  I-DCE 

has also produced l i w r  damage. 

,411 increased risk for cancer was obsened in one study of animals exposed to I .  I -DCE. although 

most studies do not show an increased cancer risk. Based upon this one positive study. I .  I-DCE is 

classitied as a Group C possible human carcinogen. 

MRLs for short- and long-tenn exposures (also based on animal studies) are. respectively. 0.1 and 

0.004 ppm in air and 4 and I0 ppln in food and/or water. 
, . 

1,2-Dichloroethene (1.2-DCE) 

I .3-DCE is a man-made tlarnmable liquid with a sharp, harsh odor. 1.2-DCE is pritnarily used in 

the production of solvents and as an additive to dyes, lacquer solutions. perfumes. and thermoplastics. 

lliere are two fonns of I 2-DCE: cis- 1.2-DCE. arid trans- 1.2-DCE, which may occur separately or as a 

misturc. 

111 the environment. I .2-DCE evaporates rapidly. When 1.2-DCE is released to either surface soil 

or surtbce water. dtnost all of the chemical will evaporate into air. When 1.2-DCE occurs in the 

subsurtbce. such as in landfills and chemical waste sites. it can dissolve in water and migrate into 

groundwater. In groundwater. I .2-DCE breaks down to vinyl chloride. which ultimately breaks down to 
L water. carbon dioxide. and chloride ions. Vinyl chloride. the initial breakdown product. is more toxic than 

I .?-DUE. 

1.2-DCE can enter the body by drinking water. eating food or breathing air that contains 1.2- 

DC'E. Because I .3-DCE evaporates readily. inhalation is the most likely route of human exposure. 

Inhalation of lligh levels of I -2-DCE can cause nausea drowsiness. dizziness. rind may result in death. 

Lit.er. heart. and lung damage were observed in laboratory animals after short or long term exposure to 

1.2-LICE in air. L i~er  atid lung damage was reported in animals fed 1.2-DCE. Death can also occur in 

ani~nals ftd large amounts of 1.2-DCE. Changes in blood chemistq are the critical or most sensiti\.e 

effect and sen es as the bas~s for the RfD used in the SRE. 

The tons term health effects resulting from exposure to 1.2-DCE are not known. Increased risk of 

cmcer 11% not been reported in humans or animals esposed to I -2-DCE. 



Ethylbenzene 

Ethylbenrale is a colorless liquid w~th a gasoline-like odor. Ethylbenzene occurs naturally in coal 

tar and petroleum. aid i t  is found in many qnthetic products. including paints. inks. and insecticides 

Gasoline contalns roughly z06 ethylbenzene by weight. 

Ethylbenzene evaporates easily into the air froin soil or water. People living in urban areas or near 

factories or Iiighways lnay be esposed to ethylbenzene in the air. Indoor air. on average. contains more 

ethylbenzene than outside air due to the buildup from household products such as cleanins products and 

paints. Tobacco smoke also contains ethylbenzene. 

Ethylbenzene can potentially enter the body through inhalation of vapors. through dennal contact 

with gasoline. paint vapors. or glue vapors. or through irigestio~l of food or water containing its residues. 

I~Iutnans exposed to high levels of ethylben~ene have exhibited signs of dizziness ald letharg).. 

Low-level exposure Iias been associated with eye and throat imtation. No deaths have been reported 

among humans exposed to ethylbenzene. 

Short-term esposure to high concentrations of ethylbenzene in air is associated with liver. kidney. 

and nenfous s?.stcm damage. and death in laboratory animals. However. these results are unclear. due to 

conflicting results and weahness in Inany of die studies. 

There are no data otl long-tenn health effects in hu~nans esposed to ethylbenzene. One long-tenn 

study showed increased tumors in rats treated with ethylbmzene. but the study was flawed. EPA has 

placed ethylbenzene in Group D. not classified for carcinogenicity. because of limited laboratory data and 

lack of adequate human data. No MRLs  are a\.ailable for ethylbenzene. 

Lead 

Lead is a naturally occumng metal that is used in the ~nanufacture of storage batteries and the 

production of mlriunition and miscellaneous metal products (e.g.. sheet lead solder. and pipes). Other 

uses for lead are In the manufacturing of lead co~npourids ~ticluding gasoline additives and pigments. In 

recent years. the quantih of lead used in paints. gasoline additives. ammunition. and solder has been 

reduced due to its tosic effects. 

Lead can enter the body \.ia ingest~on and inhalation. .Although it may also enter the body through 

the skin. dennal absorption of inorganic lead cornpounds is less significant than absorption through other 

routes. Children appear to be the segment ot'the population at geatest risk from toxic effects of lead. 

Children absorb about 50°b of ingested lead \\hereas adults absorb only 5O6 to 15'0. Initially. lead travels 



in the blood to tlie soti tissues (hem. liver. kidney. brain. etc.). and then gradually redismbutes to the 

bones and teeth where it  tends to retiiain. Children retain a larger fraction of the absorbed lead. about 

- 57'0. in the blood and soft tissue co~npamnents whereas in adults roughly 9596 of the total body burden of 

... lead is found in bones and teeth. 

The most serious efTects associated with ~narkedly elevated blood lead levels include neuro toxic 

effects such as irreversible brain damage. Health effects are the same for inhaled and ingested lead. At 

blood lead levels of40 to 100 &dl. children have exhibited nerve damage. permanent mental retardation. 

colic. anemia brain damage. and death. Chronic kidney disease is also evident at these levels. For most 

adults. such damage does not occur until blood lead levels exceed 100 pddl to 120 &dl. At these levels. 

damage to the Inale reproductive system; miscarriages; anemia; severe digestive system symptoms; 

decreased reaction time: weakness in tingers. wrists. or ankles; and some increased risk of heart and 
. - 

circulatory system disease may be exhibited. Pregnant women are at increased risk from exposure to lead 

because of the inherent susceptibility of the fetus from transplacental transfer of maternal lead. 

None of the epidemiology studies conducted to explore the relationship between lead exposure 

' and increased cancer risk in humans found any relationship. However. animal studies have shown 

increased kidney cancer and central nervous system (CNS) cancer in rats and mice orally exposed to lead. 

EP;\ has classified lead as Group B2. probable human carcinogen. 

Polychlorinated Bipheny Is (PCBs) 

PCBs are a class of compounds with varying degrees of chlorine substitution on two phenyl rings 

joined by a single bond between the I and 1 '  positions. Because of their thermal stability and resistance. 

low water solubility. and favorable dielectric properties, PCBs were widely used in hydraulic fluids. 

compressor lubricants. heat transfer fluids. paints. lacquers. and ink (EPA 1987). 

Colnlnercial PCB products consist of various complex mixtures of many of the 209 possible 

individual PCB isomers and congeners and have been marketed under trade names that vary with 

~nanuf'rlcturer and country of origin. The term "Xroclor" is the trade name of a series of PCB products 

formerly ~nanufactured by Monsanto in the United States. The various Aroclor products were identified 

b!, a four-digit number. The first two digits identified the type of compound and the last hvo digits 

indicated the average weight percentage of chlorine. The only exception is Aroclor I0 16. which retained 

the 10 16 designation by which i t  was known during development. The chlorine percentage in Aroclor 

10 16 is similar to that of Aroclor 1242. 



The uptahe. distnbution. ~netabolism. excretion. and toxicie of the indi\.idual congeners are dl 

affected to a greater or lesser degree by the number and position of chlorine substituerits on the biphenyl 

molecule. In general. a greater degree of chlorination increases absorption. fa\.ors deposition in the body's 

lipid stores. and slows rnetabolisln and excretion. which is strongly dependent on metabolism. 

The li\-er is the target organ most frequently associated with the toxic effects of PCBs. Hepatic 

effects have been seen in rats. mice. guinea pigs. rabbits. dogs. and monkeys. The tosic manifestations 

typically include liver enlargement. fat deposition. enzyme induction. and tissue necrosis. Hepatic etTects. 

including liver enlargement and increases in hepatic enzyme levels. have also been reported in humans 

occupationally exposed to PCBs (Maroni c~ rrl .  198 la. b: Fishbein 1985: Alvares cr ul. 1977). 

Exposure to PCBs both by dermal contact and by oral exposure has led to skin lesions in animals. 
1- 

Exudative lesions have been seen in rats. and monkeys exhibit chloracne-like lesions (EPA 1988). 

Various skin lesions. including rashes. burning sensations. acne. hyper pigmentation of the skin. and other 

manifestations. have been seen in humans occupationally exposed to PCBs. and in victims of two 

accidental poisoning episodes in which PCBs were ingested (EPA 1988). 

Developmental effects have also been reported in liumans following PCB exposures. In a series 

of studies (Fein L'I uI. I984a. 1984b: Jacobson ' t  01. l990a 1990b). neuro-de ;elopmental effects were 

reported in children of women who consumed PCB-contaminated fish from Lake Michigan before and 

during pregnancy. Intrauterine exposure was associated with lower birth weight. deficits in visual 

recognition memory in infancy, and short-tenn memory deticits at age 4. Exposure to PCBs in breast 

milk was associated with reduced activity levels at age 4. As often occurs in epidemiological studies. 

methodologies including the validity of the esposure assessment. selection of the exposed and control 

samples. and comparability of the exposed arid control samples have been criticized (Paneth 1991 ). 

PCB esposure has resulted in decreased reproductive success and reproductive failure in rnink. 

monkeys. and rats. Few studies on reproductive effects in humans have been conducted: however. the 

weight of evidence from animal studies suggests that PCBs cause ad\.erse reproductive effects in humans. 

A number of studies have found PCBs (specifically Xroclor 1260 and 1254. and Clophen A-30 

and Clophen X-60) to be carcinogenic in rats and mice. In the animal studies. the carcinogenic effects 

were much more proliounced in females exposed to PCBs with higher levels of chlorination (Aroclor 1254 

and 1260). 



The possible carcinogenicih of PCBs in humans has been investigated in several epidemiological 

studies of individuals occupationally exposed to PCBs in the capacitor and electrical equipment 

rnanut'acturing industries (Brown and Jones 198 1 : Brown 1986; Bertazzi t.1 ul. 1987; a ~ d  Gustavsson. 

Hogstedt. and Rappe 1986) and in individuals who accidentally ingested PCBs in Japan (Yusho incident) 

( Kuratsune clf 111. 1987). To date. the occupational studies have not shown a consistent tumorigenic effect 

due to PCB exposures. A statistically significant increase in liver cancers was found in victims of the 

Yusho incident. but only among individuals living in one prefecture. The PCBs ingested by these 

individuals also contained polychlorinated dibenzofurans (PCDFs) and polychlorinated quatraphenyls. 

which also could have been responsible for or contributed to the effects. The Yusho results are therefore 

inconclusii.e. 

EPA's Carcinogen .Assessment Group has classified PCBs in weight-of-evidence group B2: 
'. - 

probable human carcinogen based on sufficient cvidence in animals and insufficient evidence in humans. 

Tetrachloroethene (Perchloroethylene, PCE) 

PCE is a man-made chemical that is widely used for dry-cleaning fabrics. for metals degreasing 

operations. aid in the manufacture of other chemicals. Most PCE released into surface soil or surface 

watei. will rapidly evaporate into the air. PCE dissolves in water and can cont2minate groundwater. PCE 

biodegrades slowly in groundwater. Some of the breakdown products of PCE are also hazardous 

chemicals such as trichloroethylene and vinyl chloride. Detectable background levels of PCE fiequently 

occur in air and less frequently occur in drinking water. 

Ilu~nans may be exposed to PCE by breathing air or ingesting food or water that has been 

contaminated with it.  For the general public. inhalation is the most likely route of exposure. PCE can 

occur in many household products. including suede protectors. water repellents, spot removers. and wood 

cleaners. €spos'ure to high concentrations in i r .  particularly in confined areas, can cause central nervous 

system effects. which may be expressed as dizziness. headache. sleepiness. confusion. nausea. and 

possibly unconsciousness and death. 

Animal studies. conducted with concentrations much higher than those usually encountered in the 

environment. suggest that PCE can cause liver and kidney damage. developmental effects on fetuses. and 

toxicit) to pregnant ani~nals. Liver toxicity is the critical. or most sensitive effect and sen,es as the basis 

for the RfD used in the risk assessment. 



PCE causes liver and kidney cancer in mice and rats. There are conflicting results from studies of 

human PCE esposure in relationship to increased cancer risk. Based on the evidence from animal studies. 

EPX has classified PCE as a Group B2. probable human carctnogen. 

MRLs have been derived based on non-cancer effects for short-term and long-term inhalation 

esposure of PCE. and long-term oral exposure. The MRLs for short-tenn and long-term esposure by 

inhalation are I pprn and 0.0 125 ppm in air. respectively. The M R L  for long-term oral exposure is 0.125 

mg'kg-day. 

Toluene 

Toluene is used as a solvent in the production of a variety of products and as a constituent in the 

formulation of gasoline and aviation fuels. Toluene can enter and affect the body if it  is inhaled. comes in 
\- 

contact with the eyes or skin, or is swallowed. 

Exposure to toluene can cause a number of CNS effects. Fatigue. weakness, confusion. headache. 

dizziness. drowsiness. and initation of the eyes. respirator) tract. and skin have been reported in 

association with occupational exposure to airborne concentrations of toluene ranging fiom 50 ppm to 1.5 

ppm. Syrnptolns generally increase in severity with increased exposures. 

Toluene does not appear to cause cancer in humans or animals. No increased risk of cancer was 

detected in studies of occupationally exposed men. and toluene has not been shown to cause cancer in rats 

and mice exposed via inhalation. 

The JIRL for short-term exposure to toluene in air is I ppm. The MRL for long-term exposure to 

toluene in air is 0.3 pprn ( I .  l rnghn'). The MRLs for oral exposure to toluene are 460 ppm and 84 pptn 

for short- and long-term exposures. respectively. 

1.1.1-Trichioroethane (1,l.l-TCA) 

I .  I .  I -TC;\ is a man-made chemical t\ ith a varieh of industrial and household uses. It is used as 

a degreaser for manufactured metal parts. as a solvent to dissolve glue and paint. and is often found in spot 

removers. lluch of the I. I .  I-TC.4 produced in the United States ends up in the atmosphere as a result of 

evaporation during use. I .  I .  I -TCA released onto or into the ground can migate into groundwater. 

Ididation 1s the major route of exposure in I~wnans. but esposure can also occur through the 

consulnption of contaminated food and water and by skin contact with I .  I .  I -TCA-contaminated soil and 

water. 



I .  I .  1-TC.A IS readily absorbed into the body following exposure by inhalation of air containing 

the vapor or insestion of water or food containins I .  I .  1 -TCA. It also readily leaves the body with exhaled 

air. 

Huinan inhalation of high levels of I .  1. I -TC.4 over a short period of time has resulted in CNS 

effects such as dizziness. light-headedness. and loss of balance and coordination. These health effects are 

readily reversible when exposure stops. 

Studies in animals and llutnans have shown that mild liver effects result from long-term exposure. 

Kidney damage has also been reported in animal studies. 

Chronic animal cancer studies were done on mice and rats dosed orally. No consistent pattern of 

an increased incidence of cancer was found but the study was of limited value because of the death of 

many of the test animals. It is not known whether I ,  I. I-TCA causes cancer in humans. 
. . -. . 

Trichloroethcne (TCE) 

TCE is a man-made chemical widely used as a cleaning agent and solvent for degreasing 

operations. Most TCE released into surface water or surficial soil will rapidly evaporate into the air. In 

the subsurface. TCE is moderately to highly mobile and can migrate to groundwater. TCE biodegrades 

very slowly in subsurface soils and groundwater. Microbial degradation products include 

dichloroethylene and vinyl chloride. 

Humans are most likely to be exposed to TCE in air. TCE also may occur in dnnking water 

supplies and consumer products including metal cleaners. spot removers, rug cleaning fluids, paints, and 

paint removers. TCE may cause adverse health effects following exposure via inhalation. ingestion, or 

skin or eye contact. Exposure to high levels of TCE can cause central nervous system effects including 

drowsiness. dizziness. headache. blurred vision. lack of coordination, mental confusion. flushed skin, 

tremors. nausea. vomiting. fatigue. irregular heartbeat. and. in some cases. death. In the past. TCE was 

used as an anesthetic. but that use was discontinued when it was found to cause irregular heartbeats. 

Chronic exposure to TCE can cause liver damage and skin reactions. as well as central nervous system 

efyects. 

Exposure of laboratory animals to TCE has been associated with an increased incidence of a 

variety of tu~nors. including kidney. liver. and luns cancers. However. it is uncertain whether people 

csposed to TCE ha1.e a higher risk of cancer. TCE is considered a Group B2 probable human carcinogen. 



Vinyl Chloride (VC) 

\'C. which is a gas or pressurized liquid at ambient temperature. is primarily used in the chemical 

manufacturing industry in the production of polymeric chemicals that are in turn used to manufacture 3 

variety of plastic products. In addition. VC is 3 known degradation product of many chlorinated solvents 

including tetra-. tri-. and dichloroethenes. Most of the Vc in the environment comes from the plastic 

industry's releases to air or water. In surface water or surface soil. VC evaporates readily. Once in the air. 

VC breaks down rapidly to nonhazardous chemicals. VC can dissolve in water and migrate to 

groundwater. Once in the groundwater. VC can persist for many years. 

People are most likely to be exposed to VC in the air. although it is also possible to be exposed to 

VC in dnnking water. Levels of VC have not been detected in background air samples. but it has been 

detected in the air near some plastics factories. landfills, and chemical waste sites. VC has also been 

detected in tobacco smoke. 

VC may cause adverse health effects following exposure by inhalation. ingestion. or dermal or eye 

contact. VC inhalation can cause dizziness or sleepiness. Breathing very high levels of VC can cause 

unconsciousness and in some cases. death. On skin. exposure to liquid VC can cause burns. Non cancer 

effects associated with long-term occupational VC exposure include hepatitis-like changes in the liver. 

immune reactions. and nenfe damage. 

VC has been shown to cause liver and lung cancer in rats. and liver cancer in workers 

occupationally exposed to air concentrations in the range of 25 parts per million (pprn) to greater than 200 

ppm. Based on this evidence. EPA has classified VC as a Group A human carcinogen. 

Xylenes 

Xylenes are components of coal tar and petroleum: however. the majority of xylenes used 

commercially are man-made. There are three isomers of sylene (ortho-. meta-. and para-xylene). which 

can occur as a tnishlre. and are referred to collectively here as sylenes. Xylenes are used in solvent 

mixtures and cleaning agents. and are components of airplane fuel and gasoline. 

Xylene evaporates easily and is widespread in the environment. Xylene is released from industrial 

sources. automobile exhaust. operations employing i t  as a solvent. and chemical waste disposal sites. 

Xylene can be detected in air in cities and industrial areas. and has been detected in some public dnnking 

water supplies. 

Exposure to sylene may occur by breathing sylene vapors. or by eating or dnnking xylene- 

contaminated food or water. Sylene is rapidly absorbed fo'llowing inhalation or ingestion. Short-term 



human esposure to high le\-els of sylene in air ( 100 ppm to 230 ppm) causes irritation of the skin. eyes. 

nose. throat. increased reaction time to a visual stimuli. impaired memory. stomach discomfort. and 

possible changes in the liver and kidneys. Inhalation or ingestion of large concentrations of sylene may be 

fatal. lllere are no studies on the long-term effects of inhalation or ingestion of xylene by humans. 

Esposure of laboratory animals to high levels of xylene in air resulted in changes in the cardiovascular 

system. changes in liver weights. and hearing loss. 

Decreased body weight and an increased number of birth defects were observed in unborn rats 

exposed to high concentrations of xylene. Decreased body weight is the critical or most sensitive effect. 

The effects of long-term exposure to low concentrations of sylene has not been extensively studied in 

animals. MRLs have not been derived for sylene. 

Ingestion of sylenes did not cause increased cancer in rats or mice exposed via the oral route. 

Xylenes are not regarded as carcinogens. EPA has placed xylene in Group D. not classified for 

carcinogenicity. 
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Table D-l 
Estimates o f  Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential C;roundwater Use 

Soncarcinogenic E f i c t s  <'arc~nogcnic Effccts 
Exposure Point - - .- - - - - - - - - - - . - 

( onccntratiun Oral  Rfl) .\Dl l lazard Ora l  SF 1. \Ill 
~ - 

(nlk!/II (n~gllig-day) (mglhg-dl).) Quotient (n~g/kg-day)-' (mglkg-da).) ('anccr Kisk 
- 

(' l lrrcnt ;\tlultl<'l~ild (lnt) Hoidc111; KbIE C'usc 

3x27 t:. I ' i t t tcrr~~n HJ. 

I'ittl~rtr!. I.\: Ingotion of \\'atcr SIF - Noncancer = 3 471-02 

hlc l l~)  lc~ie CIIIO~IJC. 5 41(-O4 6 01.-02 1 YE-05 3 1 E-04 

.l'otals fur Ingestion of \\'atcr 3. I E-04 

Pathwa) IH: Inhalation of \'apors from Tap \\'alcr SIF - Noncancer = I 86E-01 

hlc111) lcnc clilor~de 5 Jli-04 8 6b.-01 I OE-04 I ?E-04 

VII~) I c l i l ~~ r~dc  3.611-02 N .4 6 81-03 -- 

'l'utals fur lnhalatiun uf\'apors from 'Tap \\'atcr I.2E-04 

I'athway I(': 1)rrnlal Absorption from \\'rtcr SIF - Noncancer = 3 21E-01 

Mctli) lc~ic chloridc 5 4E-04 6.OE-02 19E-07 3.2E-06 

Vili) l chloride 3.6E-02 N A 2. I E-05 -- 

'i'otals for I)crmal ,\hsorption from \\later 3.2E-06 

'l'otals b) ('hcmical 

blcthylcnr chloride 

Vin) l clilurids 

SIF - Noncancer = 5.42E-Ol 

-- -- I 2E-04 4.3E-04 

-- -- 8. I E-03 -- 
'l'otals for .-\dultK'hild (Int) Wcsidents of 3827 E. Patterson Wd. Homcs; RXlECase 4.3E-04 

SIF -Cancer = 7 9x1:-02 

1 6E-03 4 31.:-05 

3.011-0 I 2 91:-03 

SIF - Cancer = I 381-01 

7.5E-03 8 31i-08 

1.9Et00 9 2tf-06 

SIF - Cancer = 2 3211-01 

-- 5 I t -05  

-- 3 jlf-03 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects C'arcinogenic Kffects 
Exposure Point 
('oncentration Oral  Hfn . \Dl  l lazard Oral SF l.,\l)l 

1.ocrtion ('l~emical (nlg/l) Imglkg-dr)) ImgILg-Ja)) Quotient (mglkg-day)-' (n~gllig-day) ('anccr Kish 

('urrcllt ,\dult/<'l~ilJ ( lnt)  Resident; K \ IE  ('use 

3845 k:. IDrrrersoo KJ. 

I'rthrtr). I:\: Ingestion ol\\ 'ater SIF - Noncanrer = 3 47t-1-02 SII: -Cancer = 1 491;-02 

I ) i c l \ l t ~ r t ~ c ~ l ~ ; ~ ~ ~ c ,  I .  I - 1 41;-03 1 01.:-01 5 0E-05 50E-04 N A ? 11:-05 

I)~cl~l~~rocthcne. c is-  1.2- 7.1 1-03 1 011-02 2 St:-04 2 jE-02 N A -- 
I )~c l~ lor t~c l l i c~ l~ . .  tram- I .l- 2 1 If-03 2.01.1-02 NA -- 7 IE-05 3.6E-03 

V~II) l cl~loridc 1 9E-03 N A -- 1.9Et00 2 811-05 6.6E-05 

'l'olrls for Ingestion o f  \Vnter 2.9E-02 

.l'otnls lor 1)rrnlal .\hsorptios from \\'atcr I .OE-05 

'I'otrls hy ( ' l~emicr l  

I )lchIt~rt~c~hanc. I .  I - 
l ) i c l l l ~ ~ r ~ ~ c ~ l ~ c ~ ~ c .  cih-I .2- 

l~ ic l~l t~roct l~cne, 1ra11b- I.?- 

VIII) I cl~lor~dc 

I 'otrls lor .4dult/Child (Int) Kesidents o f  3845 E. Patlerson Rd. Homes: K\IEC'rse 1.8E-01 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogcnic Eifccts Carcinogenic C:ffccts 
thposurc Point 
('onccntration Oral HID ;\l)l llazard Oral  SF l.;\l)l 

( n l ~ / I )  (mglkg-dr)) (mizlkg-day) Quulicnt (mglkg-day).' (mglkg-day) ('anrcr Risk 
- - 

( ' t~ r r rn t  .\dult/('bild (1st) Hrsidcnt; R l I E  ('use 

3HUS k:. I'attrrsun Hd. 

I ' a ~ h ~ r )  I.\: l n ~ c s t i ~ ) n  uf\Valcr SII- - Noncanccr = 3 47E-02 

VIII) l CIIIIIIIIJC 1 71i-03 N ..I 5 91;-05 -- 

'l'otals for Ingestion uf\Vatcr -- 

I'athway I R: Inhalation of Vapors from 'Sap \Vatcr SIF - Noncancer = 1.86E-01 

Vinyl chlorldc 1.71.-03 N A 3.2E-04 -- 
'l'olals k ~ r  Inhalatiun of\'apors from 'Sap \Vatcr -- 

I'atl~wa) I(': I ) c r ~ ~ ~ a l  .\hsorption from \\'alcr 

V111yl ci~lor~de 1 7E-03 

'Sotnls for 1)crmaI .Absorption from \Vatcr - 

SIF - Noncanccr = 5 42E-01 

-- -- 3.8E-04 -- 

~l 'uti~ls fur ;\dult/('hild (Int) Rcsidcnts of 3885 E. Patterson Rd. Ilomcs; RXlECasc - 

SII: - C'anccr = 7 081:-02 

3.OE-01 I 41:-04 

SIF - Cancer = 2 321;-01 

-- I 61:-04 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Koncnrcinogcnic EfTecis <:nrcinogcnic Effccts 
Exposure Point 
('onccntrnlion Ora l  Kfl) ,\I)I llnznrd Oral SF 1...\1)1 

I . o r r t i ~ l ~ l  ('llcmiral ( n l ~ / I )  (mglkg-day) (nlglkg-(in)) Quoticni (mglkg-dry).l (mglkg-day) ('anccr HisL 

('clrrcllt ,\dult/('hild (1111) Hcsidcnt; W%IE ( ' ~ S C  

3x97 C:. I'attcrsc~n HJ. 

I'rthnay I.\: Ingeslion oI\\'atcr SIF - Noncancrr = 3 17E-02 

VIII! I cl~lurirlc 6.11.-04 N /\ 2 21:-03 -- 
SII: - Cancer = I 191:-02 

1 91i+OO Y 51i-06 

Pathway Ill: Inhalation o f  I ' rpors from 'rap \Valcr SIF - Noncancrr = 1.86E-01 

Vin) l cl~lor~de 6.4E-04 N A I ZE-01 -- 
I ~ ~ t i l l s  for la l~n la t i i~n  of\'apors from 'l'np \\'atcr -- 

'I'cltals for I )cr l l~al  thsorption from \\'atcr - 

l oiitls lilt. \ t l ~ ~ l l / ( ' l ~ i l t l  (III~) Hc\iJc111> ol' 3x07 1.:. l'atterson WJ. I lo~llcs; R\lf:( ase -- 

SIF - Cancer = 7 9811-02 

3.OE-01 3 I li-05 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundrvater Use 

I\'oncarcinogcnic ElTccts Carcinogenic t:lTccls 
Eiposurc Point 
C'oncentratiun Oral RID .AD1 Oral SF I.>\ D l  Hazard 

I .oration ( 'hcmical (nlgll) (mglkg-dm)) (mglkg-day) Quotient (mglkg-dmy).l (mglkg-day) ('mnccr k i r k  

( 'urrrnt ;\dultl('hild ( lnt)  Resident; HXIE ('asc 

3n4J8 I.:. I 'a l l r rso~~ Hd. 

I B s t l i ~ ~ u ~  I . \ :  Ingestion of\Valcr SII: - Noncanccr = 3 47E-02 SIF - Cancrr = I J91i-02 

Vin) l cl~loridc 4 81-02 N ,I 1 71-03 -- 1.91it00 7 11;-04 I 41 -03 

'l'otals for Ingcslion of\\'atrr -- I At:-03 

Futhway IN:  lnhalatiun of Vapors from Tap \Valcr SIF - Noncancer = I 86E-01 SIF -Cancer = 7 981;-02 

Vin)l cIi10r1dc 4 81:'-02 NA 8 9E-03 -- 3.OE-01 3 81'-03 1 11:-03 

l.otals for Inhalation o f  I'apors from 'rap \Voter -- I. I t:-03 

I'a~h\ta). I<': 1)ermal ..\bsorption from \Vatcr 

Vinl I  chloride 4.8E-02 

SIF - Noncancer = 3.2 11-01 SIF - Canccr = 1 381.:-01 

NA 2 8E-05 -- 1.9E+00 I .?ti-05 2 31.-05 

'I'otals for 1)crmal hbsorption from \\'rtcr - 2.3E-05 

'I'otals by Chcmical SIF - Noncancer = 5.42E-01 SIF -Cancer = 2 32E-01 

Vin) l cl~loridr -- -- I IE-02 -- -- 4 5If-03 2 51!-03 

'I'otuls for .\dultl('l~ild ( i n0  Rcsidtnts of 3898 E. Palterson Rd. Ilomcs; RXIECasc -- 2.Sh-03 

Page 4 o f  50 



Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Efltcts Carcinogenic ENects 
Exposure Point 
Concentration Oral RfD AD1 Hazard Oral SF LAD1 

I.ocalion Chemical (mdkg-day) (mg/kg-day) Quotient (m&kg-day)-1 (mglkg-day) Cancer Risk 
-- 

C'urrcnl ,SdulllC'hild (lnt) Wcsidcnt; RhlE Case 

3906 E. Paltcrson Hd. 

l'alhway IA: lngcslion of IVatcr SIF - Noncancer = 3.47E-02 

1)ichloroethene. cis-1.2- 1.8E-02 I .OE-02 6.2E-01 6.2E-02 

Mcthylrne chloride 1.6E-03 6.OE-02 5.6E-05 9.3EM 

Vinyl chloride I .OE-01 NA 3.6E-03 -- 

Totals for Ingestion of Water 63E-02 

Pathway 16: Inhalation ofl 'apon from Tap Watcr SIF - Noncancer = 1.86E-01 

I)iclilt~rocthene, cis-1.2- 1 8E-02 I .OE-02 3.3E-03 3.3E-01 

hlctli) Icnc cliloride 1.61:-03 8.61.-01 3 Uli-04 3.513-04 

Vtti) I clih)ridc I .Of;-0 I N A 1.9E-02 -- 
'I'otals for Inhalalion ~:Vapors from Tap \Vatcr 3.3E-01 

I'athaa) I<': 1)trmal .\hsorplion from \\'atcr SIF - Noncanccr = 3.2 1 E-0 1 

hlcili! ICIIC CIIIO~IJL' l 61.:-03 6 01-02 5 71-07 9 5E-06 

\/ill! I clilor~dc 1.011-01 N .A 6 011-05 -- 
'I'olals l i~r Dermal .\bsorplion from \\ atcr 9.5E-06 

'fu~als by ('hemical 

I)ichh)rocthctie, cis-1.2- 

hlctli) lens chloride 

Vitl) 1 cliloride 

'I'c~tnl, for :\dult/('hild (Int) Hcsidcnts of 3906 E. I'nttcrson Hd. Ilon~cs; H3IE('nsc 3.9E-01 

SIF -Cancer = I 49E-02 

N A -- 
7.5E-03 2.4E-05 

1.9E+00 1.5E-03 

SIF -Cancer = 7.98E-02 

N A -- 
1.6E-03 1.31.-04 

3.OE-01 8 21.43 

SIF - Cancer = 1.38E-01 

7 51:-03 Z 51:-07 

1 9l!+00 2 61:-05 

SIF - Cancer = 9 471:-02 

-- -- 
-- 1 .SE-04 

-- 9.8F.-03 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Koncarcinogcnic Effccts Carcinogcnic Effcrts 
Exposure Point 
<'onccntratiun Oral Hfl)  AI)I Oral  SF I ,:\ 1) I llazard 

(nlgll) (mglkg-day) (mglkg-day) Quuticnt (rnglkg-day).' (mglkg-day) ('anccr Kisk 
- -- 

('urrcnt ,\dult/<'l~ild (lnt) Kcsidcnt; HbIE Casc 

3913 1:. I8;lttc'rson Hd. 

I ' a l l ~ ~ r y  I.\: lnpcstiun ~ ~ f \ Y a t c r  S11: - Noncancer = 3 47E-02 

L'III~I~I~II~III 3 Xl,:-04 1 01:-02 1 3li-05 1 311-03 

'I'otals for lngcstion of\Vater 1.3E-03 

P a t h ~ a y  I U: Inhalation of \'apors from Tap \\'alcr SII: - Noncanccr = 1.86E-01 

C'liloroli~rnm 3 81-04 I I li-02 7.OE-05 6 4E-03 

'I'otals k ~ r  Inhalation of Vapors from Tap \\'atcr 6.4K-03 

I'atl~rra)~ I(': 1)crmal .\bsorptiun from Water SII.' - Noncancer = 3 21 E-01 

C' l~l t~ro!or~i~ 3.8E-04 I .OE-02 2 7E-07 2.7E-05 

.l'otals for 1)crmal Absorption from \\'atcr 2.7E-05 

SIF - Noncancer = 5.42E-01 

-- -- 8 3E-05 7.7E-03 

'l'otals for .\dultlChild (Int) Rcsidcnls of 3913 E. I'altcrson Rd. Ilomes; RhlECasc 7.7E-03 

SIF - Cancrr = 7 UBIi-02 

8.OE-02 3 Oli-05 

SIF - Cancer = 2.32L:-01 

-- 3.6E-05 
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Table D-l 
Estimates of Potential Exposures and Risks for the Larnmars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

I .oc;~tion ( 'hemical 

Noncarcinogenic Eflccts Carcinngcnic Effects 
Exposure Point 
('oncentration Oral Hfl) .41)1 l lazard Oral  SF 1..\1)1 

(n~g l l )  (mglhg-dry) (mglkg-day) Quoticnt (mglkg-day).l (mgllig-day) C'ancer Risk 

('llrrcnt . \ d ~ ~ l t / ( ~ l ~ i l d  ( lnt)  Itcsidcnt; K \ I E  ('rse 

3920 k:. I'attrrson Hd. 

I'rth\\ay I \: Ingestion uf\\'alcr 

I~CII/SIIC 3 81:-04 

I)icl1lorc1ct11a11~. I .  I- 2 01;-03 

I )I~III~I~~I~III~IIC. I. I - 7 01;-04 

Ilicl~lort~ctl~cne. CIS-1 . I -  7 3E-02 

l l i c l ~ l o r ~ ~ c ~ l ~ c ~ ~ c .  Iran>- 1.2- 9.01.1-04 

hlctl\! Ic11c cl\ l t~r~dc 1 11:-03 

I t~t;~ls k)r Ingcrlitrs of \ \  atrr 

'l'otrls for I)ermal tbsorption from \Vatcr 

SII: - Noncancrr = 3 471;-02 

1 71:-03 1.317-05 7 71:-03 

I Oh-0 I 6 911-05 6 9E-04 

9 (11:-03 2 JE-05 2 7E-03 

1 01:-02 2.5E-03 2.5E-01 

2 011-02 3 4E-05 I 7E-03 

6 Ol.'-O2 3 711-05 6 21<-04 

N :\ I 11l.-Il.3 -- 

SII' - C'ancer = 1 1911-02 

2.01:-02 5 71:-Oh 

NA 3 Oli-05 

6 01.:-0 1 1 01:-05 

N A -- 
N A -- 

7 31-03 I hli-05 

1 01; t00 0 Xl.'-O4 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinugcnic ENccts C:arcinogcnic ENects 
Exposurc Point 
('onccntration Oral Hfl) Al l1 l lazard Oral  SF l,:\l)l 

I.oratic~n ('hemical (b (mglhg-da).) (mgllig-day) Quotient (mgllig-day).l (mgllig-day) ('anccr Itisk 

( '~ l r rc l l l  .\dultN'Lild (lnt) H rdcn t ;  R I I E  C'asc 

'l'otalr 1)) ( ' l~cn~ical  SIF - Noncancer = 5 42E-Ol SIF - Cancer = 2 321:-01 

II~IIL~II~ -- -- 8 5E-05 4 9E-02 -- 3 61.1-05 I I l..-O6 

l)icl~lort)ctltatic. I .  l -  

I)tclilori)c~l~cnr. I .  I - 
I)ichluroctlicne, cis-1.2- 

I)iclilort)ctlicnc. trans- l .l- 

Mctli) lc~ic chloride 

Vin) l cl~loridc 

'I'otals lor .\dultl<'hild (Int) Wesidcnts of 3920 E. I'atlrrson Hd. Ilomcs; HIIE<'asc 1.7E+00 2.4E-03 

3928 C:. I'atlrrson Hd. 

I'a~l~a.wy I.\: Ingestion of \\'alcr SIF - Noncanccr = 3.47E-02 

1)iclilorocthcne. cis- 1.2- 8.6E-03 I .OE-02 3.OE-04 3.OE-02 

'l'utals for Ingestion 01 \\'alcr 3.OE-02 

IDnthtca) I H: Inhalation 01 \'apors froni Tap \\'alcr SIF - Noncancer = I 86E-01 

I~iclilt~rt~ctlictie. GI>-I .2 -  11 61:-03 I .Off-02 1 6E-03 1.6U-01 

.fotals for Inhalation o l  Vapors from Tap \\'atcr 1.6E-01 

Totals hy ('hcmical 

I)icliloroc~l~cnc. cis- 1.2- 

SIF - Noncancer = 2 2 I E-0 l 

-- -- I YE-03 1 9E-OI 

'I'otals for .Adult/C'hild (Inl) Residents of 3928 E. Pallcrson Rd. llomcs; Rh1EC:ase 1.9E-01 

SIF - Canccr = 

N A -. 

SIF - Canccr = 

N A -* 

SIF - Canccr = 

-- -- 



-- 

Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic ENccts Carcinogenic C:Nccls 
Exposure Poinl 
('oncentralion Oral  HID AD1 l luzard Oral  SF l,.\l)l 

(nlgll) (nlglkg-du).) (w,/kg-da) 1 quo ti en^ (nlglkg-day)'l (n~glhg-dr)) ('aclccr Itisk 
-- 

('l~rrcnt . \d~~l t !< ' l~ i ld ( l n ~ )  Hcsidcnl; I t \ IE  ( 'as~ 

31)t)a) I,.. I';~ltcrh~~n Ittl. 

I';II~I\sP~ I.$: Ingestion of\\ 'atcr SII.' - Noncu~~csr = 3.4711-02 

I{c~l/cnc I 01~.-03 1 71i-03 3 61-05 2. l li-02 

1 111) I h s ~ ~ / c ~ i r  5 1 I..-04 1 01:-01 I 81:-05 1.811-04 

I t)It~c~lc 2.51;-03 2.0Lf-0 I 8.51;-05 4.3E-04 

S) ICIICS 2 61i-03 2 0E+00 V I E-05 4 6E-05 

I c~lals for ..\dull/<'hild (Int) Hcsidenls of 3999 E. Fallerson Hd. Homes; W\IE<'ase l.1E-01 



-- -- 

Tv ble D- l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

lrioncarcinogcnic Efrccts ('arcinogcnic Errccts 
Exposurc Point 
('oncentration Ora l  Hfl) .AI)I l lazard Oral  SF 1...\1)1 

I.orntion ('hcmical (nlgll) (mglhg-day) (mg/kg-day) Quotient (mgllig-day).' (mglkg-da)) ('anccr Risk 

( 'c~rrcnt ,\dult/('hild ( lat)  Hcsidcnt; WXlE ('asc 

4OI J 1.:. I ' r l te rs~~n Hd. 
I'rthwwy I.\: Ingestion of Water S11. - Noncanccr = 3 47E-02 SIF - C';triccr = I 491:-02 

('l11oroh)rln 3 51-04 1 01.-01 I 11:-05 I 2li-03 6 11:-03 5 21:-06 3 2l..-OU 

S) ICIIC, 5 611-04 1 I -  9 71i-06 N A .- -- 2 01.:+00 

l'utals for Ingcslion of\Vatcr 1.2E-03 3.2):-08 

IDathway I U: Inhalation of \'apors from Tap \\'atcr SIF - Noncancer = 1.86E-01 SIF - Cancer = 7 981:-02 

C l~ lo r~U t~ r t i ~  3 51:-04 I 111-07 6 511-05 5 911-03 8 OE-02 2 Xli-05 2 21:-06 

S )  IEIIC~ S bli-04 2 O l f  tOU 1 01:-04 5 2I;-(lj N /\ --  -- 

'I'otals for Inhalatic~n of \'.pars from ' l i p  \\'ater 6.0):-03 . 2.2E-06 

Pathway I(': 1)crmal .Absorption from \\'atcr SIF - Noncanccr = 3 2 1 E-0 1 SIF - Ca~iccr = 1 3X1.:-01 

C'hlorolbrti~ 3.X-04 I 0E-02 2.5E-07 2.5E-05 6. I E-03 I Ili-07 6 Sli-I0 

'I'otals for I)ern~al ,\bsorption from \!'atcr 2.5E-05 6.5):-I0 

SIF - Nonca~~cer = 5 42t-01 SII: - Cancer = 2.321.-01 
-- -- 7 8E-05 7 2E-03 -- 3.311-05 2 31!-06 

-- -- I .2E-04 6 2E-05 -- .- .- 
'l'otals for .tdultl('hild (Int) Hcsidcnts of 4014 E. Pattcrson Hd. Ilomcs; RhlE<:asc 7.2E-03 2.3E-06 



Table D-l 
Estimates of Potential Exposures and Risks for the Lamrnan Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncsrcinogcnir Eflccts Carcinogcnic ENects 
Exposurc Point 
('nnccntratiun Oral Rfl) ,\1)1 . l lazard Oral SF I.AI)I 

I .~~c r t i on  ('hcnlicwl (mgfl) (mglhg-dl?.) (nlglkg-day) Qunlicnt (mglkg-day)-1 (mglkg-dl)) ('anccr Risk 

( ' ~ l r r rn t  . \d~l l t l ( ' l~ i ld (1111) Krsidrnt; K \ IE  ('asc 

1102 I:rrgtis Dr. 

tDrthua) I.\: Ingcslion of \\'atcr SII: - Noncanccr = 3 17E-02 SIF - C'anccr = 

1 r~clilort~c~ha~ic. I. I .  1 - 2 9l!-04 9 01-:-02 I 0E-05 I. I 1-04 N A -- --  

'I'utrls for Ingcrtiun of\\'aler I.IE-04 -- 

I ' a th~ ry  Ilk Inhalation of\'apors from I'ap \Vntcr SII: - Noncancer = 1 86E-01 SIF -Cancer = 

I r~cliloros~linnc. 1. I. 1 - 2.91-01 2 9E-0 1 5.4E-05 1.9E-01 N A 

I'otol\ for Inhalation of \'rpors from 'rap \\'atcr 1.9E-04 

I';ttI~cc ;I> I( ': I ) r rn~n l  \h, i~r~~t ion f ron~  \\ rter SII. - Ntrncai~ccr ;- 3.2 11:-01 Sll. - ( ' i~i~ccr = 

I IIC~I~IIIO~~~~;IIIC. 1.1. I - 7 Vli-04 9 01 -02 3 91-07 1.3F-06 N .A -- 
I 11tal\ ftlr 1)ernlrl \bsorpt i~~n from \\ aler 4.3E-06 

1 III;II\ t'or \1111lt/( hilil (1111) I<CS~II~III> 111 1162 FC~~IIS Dr. I~IIIIICS: K\ll.:( me 3.tlE-04 



Table D- l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effcrts <'arcinogenic Effects 
Exposure Point 
('oncentration Oral  Hfl) . \Dl  l lazard Oral SF l,:\l)l 

I .ibc;~tii~n ('heniicnl (nlgll) (n~gllig-dn!.) (n~glhg-day) Quotient (mglhg-dr) ).I (mglhg-daj ) ( ' r n r r r  Itisli 

( ' u r r e ~ ~ t  .4dultl<'l1ild (1111) Hebident; HAIE ('rsc 

I I74 Fcrgt~s Dr. 

I'rtt~r\u\ I \: Ingestion of\Vatcr SIF - Noncanccr = 3 J71!-02 

I ) i ~ l ~ l u r t ~ d ~ l l u t ~ r o ~ i i c ~ I ~ i l ~ ~ e  2 811-03 2.01i-0 1 1 - 0 5  4 9E-04 

'I'otrls f i ~ r  Ingestion of\Vnler 1.9E-04 

Pnthway I II: lnhalnlion or \'apors from Tap \Valcr SIF - Noncancer = I 86E-01 

I)icl~lorodilluorunle~la~ie 2.8E-03 5.71:-02 5.3E-04 9.3E-03 

'I'otnls k ~ r  Inhalation of Vapors from 'rap \\'ater 9.3E-03 

I'ntlirra) I<': I)ernial .\bsorption from U'atcr SIF - Noncancrr = 3 2 11:-01 

I)iclilorod~lluort~~~icllians 2.811-03 2 01;-0 1 1.7E-06 1 31-05 

'l'otals for I)crmal ,\bsorption from \Yater I.3E-05 

SII' - Noncancer = 5.421.-01 

-- -- 6.31;-04 9 8E-03 

l'otals for \dvll/('hild (Int) Hesidcnts o f  1174 Fergus Dr. Ilomes; H\IE<'ase 9.8E-03 

SIF - Cancer = 

N A -- 

SIF -Cancer = 

-- -- 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Koncarcinogcnir Efrtcts Carrinogcnic Effects 
Exposurc Point 
('onccntratios Oral Rtl) A1)I l lazard Oral  SF 1.,\1)1 

I.ocation ( 'hrmiral (III~/~) (mgkg-da) (mglkg-day) Qut~ticnt (mglhg-da) 1.1 (n~glkg-day) ('anrcr Risk 

( ' l l r rc l~ l  . \dt~l t l ( ' l~ i ld (1111) Hcsidcnt; H\ IE ('use 

1145 Kcnora ( ' irclr 

I'athaa) I.\: Ingestion of \\'uter SIF - Noncanccr = 3.47E-02 

l ' r ~ c l i l t ~ r ~ ~ e ~ l ~ e ~ ~ c  2 91:-04 N A I OE-05 -- 

Pathway I I#: Inhalation of \'apors from 'l'ap \\'ater SIF - Noncanccr = I 86E-01 

I r~cliloroclhcne 2 91<-04 N A 5 4E-05 -- 
I 'otrls for Inhalation of \'rpors from Tap \\'ater - 
IDitthwa~ I(': I )c r t~~u l  \hsorl~tion fro111 \\ rter SII. - Noncaticer = 3 21 l i - O l  

I rtc.hloroell~ctic 2 91:-04 N r\ 3 SF-07 -- 

I ~~ i l l \  for 1)rrnlaI . \hsorpt io~~ from \I xtcr -- 

I ol;ll\ I)! ( 'l1cllllc~ll 

I ll,llll~lt~clllcl1c 

I III;IIS for \ d ~ ~ l t / ( ' l ~ i l d  (1111) l<c$idc~~ts of I I45 k c r ~ o r r  ('irclc Ilo111r\; l ~ \ l k : ( ' r ~ e  



Estimates of Potential Exposures and Risks for tbc Lammars Barrel Factory, Bcavercrcck, Ohio 
General Residential Groundwater Use 

;(ioncarcinogcnic Effccts Carcinugcnic Effccts 
Ekposurc Point 
('oncentration Oral RID :\I) I Hazard Oral SF 1..\1)1 

(nbp/l) . (mg/kg-da)) (mglkg-day) Quotient (mglkg-day).l (mglkg-da)) ('ancer Risk 

('urrcst . \ d~~ l t l ( ' l ~ i l d  (Int) Hesidclit; RJlE Casc 

I 149 l icnorr ('irclc 

I 'rt l~way I.\: Ingcstio~i of \Vater SII: - Noncancer = 3.47E-02 

I r ~ ~ l i l o r o e ~ l ~ ~ ~ ~ i e .  I. I, I - 2 21<-03 9 01:-02 7 711-05 8.611-04 

' l 'u~uls for Ingcsliun of \\'atcr 8.6E-01 

IDathwny IH: Inhalation ol\'apors from Tap \\'atcr SIF - Noncancer = 1.86E-01 

' l ' r ic l~lor~~e~l i i~~ie.  I .  I. I - 2 21f -03 2 9E-0 1 4 IE-04 I JE-03 

'I'otnls for Inhrlation of \'npurs from ' l 'rp \Vntcr l .lE-03 

I'nthniiy I<': I)crmal Absorption iron1 \\'atcr S I I  - Noncancer = 3 2 I IS-01 

l'r~chlt~rc~ellia~ie. I. I. I - 2 211-03 9.OE-02 3.0E-06 3.3E-05 

'l'utals fur Dcrmal :\bsorption from \Vatcr 3.3E-05 

'l'otals by C'hcmical SIF - Noncancer = 5.42E-01 

.I r ic l~ l~~roe l l i~~ ie .  I. I. 1 - -- -- 4 1 - 0 4  2.3E-03 

'I'otrls lor .\dultl('l~ild (Int) Wcsidcnts u l  1119 licnora C:irclc Ilomcr; RhlECase 2.3E-03 

SII: - Cancer = 

N A -- 

SII.' - Cancer = 

N .4 -- 

SIF - C'anccr = 

-- -- 
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Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic ENects Carcinogenic Effccts 
Exposure Point 
Concentration Oral Hfl) :\Ill llazard Oral  SF 1.:\1)1 

I.ocatios ( ' l ~ r n ~ i r a l  (n~g l l )  (n~glhg-dry) (mgllig-day) (Juotirnt (mglkg-day).l (mglkg-day) (:anccr Risk 

('clrrcnt .\dult/('hild ( ln l )  Itrsident; H I I E  Case 

I 152 l icnorr  ( ' irclr 

IBnth\say I.\: Ingestion of \\'aler SIF - Noncancsr = 3 47E-02 

l ~ r ~ c l l l ~ ~ r ~ ~ c ~ l ~ a ~ l c .  I. I. I -  1 91;-03 9.01:-02 6.4E-05 7. I E-OJ 

'l'otrls for Ingestion of \\'atcr 7. I E-04 

I'rthuay I H: Inhalation oC\'apors from Tap \Yater SIF - Noncancer = 1 86E-01 

I r~~l i lorocI l~,~t~s.  I. I .I- I 9k-03 2 9 t -0  I 3 4E-04 I ZE-03 

'l'c~tals for Inhalation of \'spurs fro111 'rap \\'atcr 1.2E-03 

SIF - Canccr = 

NA -- 

SIF - Canccr = 

N A -- 



Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinopcnic Effccts Carcinupcnic Effects 
Exposurc Point 
('oncentration Oral Rfl) A l l1  l lazard Oral  SF 1...\1)1 

1.ocrtion ('hcmical (mgll) (mgkg-day) (mgllig-day) Quotient (mgllig-day).l (mglkg-day) Canccr Risk 

( ' l l r r ~ t ~ t  .tdtrltl('hild (1111) Hcsident; H l I E  ('nsc 

I I64 l i r ao r r  ('ircle 

IDath\~ny I.\: Ingeslion of\\'ater SIF - Noncancer = 3.47I.-02 

I )iclilort)s~lia~~c. I. I - 1 .2E-02 I .01:-01 4. I E-04 4. I E-03 

l)icliloros~lic~~c. cib- I .2- 5 91:-03 1 .0E-02 2 0E-04 2 0E-02 

I)icl~loroctlic~~c. trans- 1.2- 1 411-03 2.01;-02 47E-05 2 4E-03 

I'ctracl~lorocthrnc 1.31;-02 I .OE-02 4.6E-04 4.61.-02 

'I~ricltl~~rocthanc. 1. I. I- 5 0133  9.01.-02 1.7E-04 1.9E-03 

'I 'r icl~loroc~lic~~c 5 91:-03 NA 2.OE-04 -- 
'l'utals for Ingestion of \\'ater 7.5E-02 

I'ath~cay I IS: Inhalalion of \'apors from .rap \Yalcr SIF - Noncanccr = I 86E-01 

I)ichlon~ctliane. I. I - 1.21-02 I .JE-Ol 2.2E-03 1.5E-02 

I)icl~lort~c~l~cnc, cis-1.2- 5 91-03 I .OE-02 I .  I E-03 l. lE-01 

I)rchloroctI~c~ic. [ran,-1.2- I .4E-03 2.OE-02 2.5E-04 I .3E-02 

I c~racli lorocll~c~~c 1 31.-02 I .0E-02 2 5E-03 2 5E-01 

I'riclilorostha~~c. I. I. I - 5.01:-03 2.9E-01 Y 3E-04 3 3E-03 

'I'ricl~lorosllienc 5 YE-03 NA I .  l E-03 -- 

'I'olals for Inhalation ofl'apors from 'rap \\'atcr 3.9E-01 

Pathway IC: Dermal .Absorption from \\'alcr SIF - Noncancer = 3 2 I E-Ol 

I~iclilorocllianc. I. I - I .2li-02 I .OE-0 1 8 3E-06 8.3E-05 

'I'c~rachlorocthene 1 31-02 1 .OE-02 4. I E-05 4. I E-03 

I ricliloroclliane. I, I. I - 50l(-03 9.01.-02 6.7E-06 7.41:-05 

I richloroc~lic~ic 5 91.-03 N A 7 31;-06 -- 

'I'olals for 1)crmal Absorption from \\'alcr 43E-03 

SII: - Canccr = I 4YI:-02 

N A I .71i-04 

N A .- 
N A -- 

5.2E-02 2.01-04 

N A -- 
I. I E-02 8 81.1-05 

SIF - Cancer = I 38E-01 

N .4 3 61.-06 -- 
5 2E-02 I XI(-05 9 21'-07 

N A .- -- 
I. 11;-02 3 11:-06 3 51:-08 

9.5E-07 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects Csrcinogcnic Efrccts 
Exposure Point 
C'onccntratiun Oral  Hfl) .+Dl l lazard Oral  SF l.;\l)l 

1.ocvti11n ('hcmicrl 0 (mg/Lg-dnj) (mglhg-dry) Quotient (mglkg-dry).l (n~glhg-dr j )  ('rncer Itisk 

('11rrc111 . \d~~ l t /C ' l~ i ld  (1111) Itcsi(lcn1; l t > lE  ('nsc 

'I c~trls hy ( 'hc~nicr l  SIF - Noncancer = 5 41E-01 SII: - Cancer = 2 3111-01 

l ) ic l i lor~~c~l i ;~~ic.  I. I - -- -- 2.61;-03 1.9E-02 -- 1 11.:-03 -- 

I)icliloroc~hcnc. cib-1.2- -- -- I .3l!-03 1.311-01 -- -- --  

I'otwl\ for \dult/('I~ild ( In l )  Hcsidcnts o f  1164 lienurn C'ircle Ilomcs; H\Ik:('ase J.7E-01 1.7C:-OS 

1158 l t ic l~ l ic l t l  ( 'ntr. 

I';tll~rr:~? I \: Ingestion o f \ \  alcr SII: - Noncancer = 3 4711-02 SII' - Cancer - I 401i-02 

I r ~ c . l ~ l t ~ ~ i ~ c ~ l i c ~ i c  1 11.-03 h :\ 3 KI(-OS -- I 11.1-02 I 61'-O5 I XI'-07 

'I'cltals for I )crn~al  \hsorption from \\ 'rtcr -- 6.3C:-0') 

I'otrls k ~ r  :\dult/('hild ( ln l )  Residents o f  1158 Hichficld C'ntr. Ilumes; H\IE<:asc -- 7. I t:-07 



Table D-l 
Estiniates of I'otential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogcnic ETTccts Carcinogcnir Effects 
Exposure Point 
<'anccntrution Oral RID A1)1 llazmrd Oral SF l.:\l)l 

I .ocation ('hemical (mgJJ) (nlg/Lg-dry) ImglLg-da)) Quotient (mglkg-day)-' (mgllig-day) ('rnccr Hisk 

('urrcnt . \d~~ l t /< 'h i ld  ( lnt)  Resident; H\ IE ( 'ax 

1148 R~~rcndalc 1)r. 

I'athaa). I.\: Inkcstion of\Valer SIF - Noncancer = 3 47E-02 

I r ~ c l i l ~ ~ r ~ ~ c ~ l ~ c ~ ~ c  2 311-03 N 11 8 IE-Oj -- 
Sll: - Cancer = I Wli-02 

I 11:-02 3 51:-05 

'l'otuls for lngcstion of \Ifatcr -- 

I'rthnay I B: Inhalation of \'apors from 'rap \\'alcr SII: - Noncarlcer = 1.86E-01 

I 'r icl~l i~rocll~c~ie ? 3li-03 N A J.3E-04 -- 
'l'utrls for Inhalation of Vapors from 'l'np \\'atcr -- 

I'athwry I(': 1)crmal .\bsorption from \\'atcr SIF - Noncaliccr = 3 2 I E-Ol 

I'ricliloroc.lllene Z 3E-03 NA 2 YE-06 -- 
.l'otwls for Dcrmal Absorption from \\'atcr - 

Totals by C:hcmica1 

I r~c l l lo ro~~ l ie~ ic  

SIF - Noncancer = 5 42E-01 
-- -- 5 2E-04 -- 

I'otnls for ;\d~~lt/C'hild (1111) Rcsidcnts o f  1118 Hosendalc Dr. Ilomcs; RXIEC:asc -- 

SIF - Cancer = 7 081:-02 

6.OE-03 I .Vli-04 

SII: - Cariccr = 1 3x1;-01 

I .  I E-02 1 211-06 

SIF -Cancer = 2.32E-01 

-- 2.21-04 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Eflccts Carcinogenic ENects 
Exposure Point 
Cnnccntrat iun O r a l  Kfl) A111 l l a z a r d  O r a l  SF I .A I ) I  

I . o c a t i o ~ ~  ( 'hcmicul (~ng / l )  (n~g/Lg-day)  ( n ~ g k g - d a y )  Quotient (myJkg-day).' (mg/kg-day) <'unccr Risk 

( ' u r r c l ~ t  ; \dult /( ' l~i ld ( In t )  Hcsidcnt; H l I E  <:use 

1162 H l l s r ~ ~ d a l r  Dr. 

IDntha.ay I.\: lngcsl iun u l \ \ ' a l c r  SIF - Noncancrr = 3.47E-02 SIF - Cancer = I 491;-02 

l ) ic l i lo roct l~a~~r .  I. I - I YE-03 I Oh-01 6.41-05 6.4E-04 N A 2 81.:-05 -- 
l ) ~ c l ~ l o r i ~ c t l ~ c ~ ~ c .  cib- I .2-  2.913-03 I 0E-02 I .OE-04 I 01:-02 N A  -- --  

l ) ~ c l ~ I ~ ~ r o c t l ~ c n c .  tra~ib- 1.2- 8.1 If-04 2 0E-02 2.8&-05 1 .JE-03 N A  -- -- 

'l'ctrachiorocthcns 4.3E-03 I ,011-02 1 . X - 0 4  1.5E-02 5.2E-02 6.41:-05 3.31:-06 

l ' r ic l~ l t ) roct l~a~~c.  I. I . I  - 2.21;-03 9 01-02 7 71:-05 8 6E-04 N A -- -- 
I r ~ c l ~ l o r o c l l ~ c ~ ~ c  i 011-03 N :I I 71;-04 -- I .  l l i -02 . 7.5Ii-05 H 21:-07 

I ' a t I ~ ~ s u ~  11): IIIII~II~II~III tl f  \ 'upor% ~~IIIII Tap  \Vutcr SIF - Nancancer = I 86E-01 SIF - C'anccr = 7 981i-02 

l ) ~ ~ l ~ l o r ~ ~ c l l ~ i ~ ~ l ~ .  I I - I .Y1.:-03 I .4li-Ol 3 4E-04 2 41;-03 NA 1.51;-04 --  
I )ICIII~II~~~~I~CII~. CI\- I .2- 2 01;-03 1 011-02 5 4 - 0 4  5.4E-02 N A -. -- 
l ) ~ ~ l i l ~ ~ r o c t l ~ c i ~ c .  1ri1113- I .?- 8 I I-- l l4 2 ol:-O2 I SE-04 7 51:-03 N :I -- -- 

I c ~ r i ~ c l ~ l o ~ ~ ~ c ~ l l c i ~ c  4 .;I -03 I Ol~- l l2  8 11:-04 8. I I:-02 2 01.-03 3 511-04 7 01 -07 

I ~ ~ c l ~ l l ~ r o c ~ l ~ . ~ ~ l c .  I. I I - 2 21 -0.; 2 01.-01 4 I IJ-04 I 4E-03 N!\ -- . - 
I r ~ c l ~ l ~ ~ o c l l l c ~ l c  5 111 -113 h:\ 9 31:-04 -- 6 01.1-03 4 OI.-lJ4 ? 41 -00 

'l'otuls fur Inhulat ion u l  \'npors l r o m  'l 'up \\'atcr 1 .SE-OI 3.1 t:-06 

IBath\su) I(': I ) c r ~ n u l  . \hsorpt ion l r o m  \\'alcr SII. Noncanccr = 3 2 11:-01 SIF - C'anccr = I 381:-Ill 

l ) ~ c l ~ l t ~ r o c t l i i ~ ~ ~ c .  I, I - I 91:-03 I 01..-0 I 1.31:-06 1 311-05 N A 5 01.;-07 --  

'I ctr;~cl~lorocIl~cnc 4 31:-03 1 t l1-02 1 3E-05 1.31.:-03 5.2E-02 5.71.:-06 3 01.-07 

' l ' r ~ c l ~ l o r o c ~ l ~ a ~ ~ c .  I. I . I - 2 211-03 9.01.:-02 3 01;-06 3.311-05 N ,I -- -- 

l ' r i c l ~ l i ~ r o c ~ l ~ c ~ ~ r  5011-03 N .A 6 2E-06 -- I .  I II-02 2 61;-06 2 01:-OX 

I 'otnls l o r  Dermal  . \hsorpt ion f rom \Vatcr I .4E-03 3.3t:-07 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic EClccts <.'arcinogcnic Efkcts 
Exposurc Point 
('oncentration Oral RID A I) I llazard Oral SF l.;\l)l 

I .ocation ('hen~iral (1 (n1glb.g-day) (mglkg-day) Quotient (mglkg-day ) - I  (mglkg-day) ('anccr Risk 

('urrent ..\dult/('I~ild (1111) Resident; H I I E  ('use 

'I'olals hy ( ' h r ~ ~ ~ i c s l  SII' - Nancancer = 5 421:-01 SII: - Cancer = ? 321:-Ol 

I)I~IIIII~II~III~IIIC. I. I -  -- -- -I l li-04 3.1 1;-03 -. I 81:-04 -- 

~)ICIIIII~IICIIICIIC. cis- 1.2- -- - -  6 41.-04 6.411-02 -- -- -- 

I)ichloruc~l~cne. Iran,-1.2- -- -- I 8E-04 8.9E-03 -- -- -- 

I'ctracl~lorurlhrnr -- -- 9.7E-04 9.7E-02 -- 4 21;-04 4.31;-Oh 

'lrichloroetl~a~~e. 1.1. I - -- -- 4 9E-04 2.3E-03 -- -- -- 
'1 ricl~lur~)clhenr -- -- I I I:-03 -- -- 4 8li-04 3 211-06 

I'otals for .\dult/('hild (Int) Residents of 1162 Hoscndalc Dr. Ilomcs; R.lIE('asc 1.8E-01 7.6):-06 

1182 Hoscndale Dr. 

I'athrra) IA: Ingestion of \\'atcr SIF - Noncanccr = 3 47E-02 SIF - Cancer = I.491i-02 

' I ' r i c l~ l~~ r t~c t l~c~~c  6 81:-03 N A 2 3E-04 -- I .  I E-02 I .Of-04 I I li-Oh 

'I'otuls for lngcstion oC\Vater -- I.IE-06 

I'athaay I B: Inhalation of \'apors from 'l'ap \Yater SIF - Noncal~cer = I 86E-01 SIF - Cancer = 7 0811-02 

'I r i c l ~ l t ~ r ~ ~ c ~ l ~ e ~ ~ e  6 81.-03 N A 1 3E-03 -- 6 OE-03 5.411-04 3.21.:-06 

'I'otuls for Inhalation of \'apors from l 'ap  \\'atcr -- 3.2E-06 

I ' u ~ h ~ a y  I<:: Ucrmal.4bsorption from \\'atcr SIF - Noncancer = 3 2 1 E-0 1 SIF -Cancer = 1 3811-01 

I'richloroethe~~r 6.8E-03 N A 8 3E-06 -- I IE-02 3 611-06 3 VI;-08 

'l'orulr for Dermal .lbsorplion from \\'alcr -- 3.9E-08 

SIF - Noncancer = 5 42E-Ol 

-- -- I .51:-03 -- 
SIF - Cancer = 2 321;-01 

-- 6 41:-04 4 41:-Oh 

'l'olals for \dult/<'hild (Inl) Residents of 1182 Hoscndalc Dr. Ilomes; HXtE<'asc -- 4.4k;-06 
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Table D- l  
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic ENects Carcinogenic Effects 
Erposurc Point 
Concentration Oral RID :\ 1) I Hazard Oral  SF l,:\l)l 

(ntgN) (mglkg-dry) (mglkg-day) Quotient (mg/kg-day)-1 (mg/Lg-day) ('anccr Risk 

SII: - Noncanccr = 3.47E-02 

'l'ntals for Ingestion of\\ 'atcr -- 
I'athway I B: Inhalation of \'apors from .rap \\'PIC~ SIF - Noncancrr = I 8hE-01 

I riclilt~roelhct~e 8.81:-04 N A 1 61;-04 -- 
I 'olr lr for Inkalatio~l o f  \'rpors front 'I'alt \\'alcr -- 

I ' i t t l~ \ t ; t )  I(': 1)erti1al . \hwrpt i t~n  from l\'atcr SII.' - Noncancer = 3 2 11;-01 

I r ~ c . I i l t ~ r t ~ ~ ~ l ~ c ~ , c .  8 XI<-04 h.\ I 1E-06 -- 
l otrls for I)crnial .\hsorpticln from \\'atcr -- 

SII' - Noncanccr = 5 1711-01 
--  -- 1 911-04 -- 

SIF - Caticrr = I 4gI:-02 

I IE-02 1 31<-05 

SIF - Calicrr = 7 OXli-07 

6 011-03 7 011-05 

%IF - C'ancer = 2 321:-01 

8 31:-05 



Table D-l 
Estimates of  Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Koncarcinogcnic Eflects Carcinogenic ECTects 
Exposure Point 
('onccntration Oral Rm ..\Dl Oral SF 1..\1)1 I lazard 

1.ocation <'hcmical (111gl1) (mg/k-da) (mglhg-day) Quoticnt (mglhg-da)) 1 (mglhg-dr)) Cancer Risk 
- - -  

('urrcnt .\dt~lt/<'liild (1st) Hcsidcnl; R l I E  Caw 

I I97 Slan\\ich Dr. 

IBatlisa) I..\: lngcstion of \\'ater SIF - Noncancer = 3 4711-02 

l ) t c l i I t ~ r~~ t l i i ~ t~e .  I. I - 1 811-03 I 01;-01 , 6.211-05 6.211-04 

l ' r i c l ~ l ~ ~ r ~ ~ e ~ l i ~ t i e .  I .I, I - 1 511-03 9 01:-02 5 111-05 5.71;-04 

VIII) I cl~loride 3 71;-03 N A 1 3E-04 -- 

Totals for Ingcstion of \\'atcr 1.2E-03 

I'athway 111: Inhalation of \'apors froni .rap \\'alcr SIF - Noncancer = 1 861'-01 

I ) i c l ~ l o r ~ ~ e ~ l ~ ~ ~ ~ i e .  I. I - I 81.:-03 1 41.:-01 3 31;-04 2 31:-03 

l'ricl~loroe~l~;i~ie. I. I. I - 1 511-03 2.9l.:-U I 2 7E-04 9.611-04 

V i~ i )  l cl~loridc 3 71;-03 N A 6 9E-04 -- 

Totals for Inhalation of Vapors from Tap Water 3.3E-03 

Pathway IC:: Dermal Absorplion from \Yarer SIF - Noncancrr = 3 2 1 E-0 I 

I)~cliluroc~l~;~nu. I. I - 1.8E-03 1 .01-01 I 3L1-06 1 3E-05 

I rtcl i lc~roe~l~a~~e. I. I. 1 - l 511-03 9.01.-02 2.UC-06 2.2E-05 

Vitl) l cI110r1dc 3 7E-03 N A Z 211-06 -- 

'I'oluls for I)crmal ..tbsorption from IYater 3.4E-05 

SIF - Noncancer = 5.42E-01 

-- -- 3 9E-04 3 OE-03 

-- -- 3 3E-W I SE-03 

.. .- 8 21;-04 -- 

l'otals 111r :\d~~lt/<'hi ld (lnt) Residents o f  1197 Stanwick Dr. Ilomcs; HhlEC'asc 1.5E-03 

SIF - C'ancer = 7.981;-02 

NA I 4l:-04 -- 
N A --  - -  

3.OE-01 2 91i-04 8 81:-05 

SIF - Cancer = 1.38f-01 

N A 5 41.:-07 -- 
N A -- .- 

I .YE+00 9 311-07 1 81i-06 

SIF - C'ancer = 2.311i-01 

1.71;-04 -- 
-- -- 

3 51;-04 1 91i-04 
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Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 
- - 

Noncarcinogenic ENectr Carcinogenic ENects 
Exposure Point 
Concentration Oral AD1 Hazard Oral SF LAD1 

I.ocation <:hemical 

Current AdulUChild (lnt) Resident; RhlE Case 

1185 Tralee Trail 

Pathway 1.4: Ingestion of Water 

Telrachloroelhene 

Trichlororthane, I. 1.1- 

(mgll) (mg/kg-day) (mg/kg-day) Quotient (mdkg-day).' (mg/kg-day) Cancer Risk 

SlF - Noncancer = 3.47E-02 SIF - Cancer = 1.49E-02 

6.1 E-03 1 .OE-01 2.1 E-04 2. I E-03 N A 9.OE-05 -- 
2.6E-03 I .OE-02 8.9E-05 8.9E-03 N A -- -- 
8.6E-04 2.0E-02 3.OE-05 1.5E-03 N A -. -- 
6.8E-04 I .OE-02 2.4E-05 2.4E-03 5.2E-02 I .OE-OS 5.3E-07 

3.6E-04 9.OE-02 I .2E-05 1.4E-04 N A -- -- 
4.6E-03 N A 1 6E-04 -- I .  l E-02 6.9E-05 7.5E-07 

Totals fur Ingestion of \Vatcr I.SE-02 1.3 E-06 

Pathway IB: Inhalation of\'apors from Tap Water SIF - Noncancer = 1.86E-01 SIF -Cancer = 7.98E-02 

L)ichloroctl~anc. 1.1 - 6. I E-03 1.4E-01 I .  l E-03 7.9E-03 N A 4.8E-04 -- 
I)ichloroe~hcnc. cis-1.2- 2.6E-03 I .OE-02 4.8E-04 4.8E-02 N A -- -- 
I)ichl~~roctlirnr. trans-1.2- 8.611-04 2.08-02 1.6E-04 8.OE-03 N A -- -- 
I'ctri~clilt~roc~hcnc 6 81-04 I 011-02 1.3E-04 1.3E-02 2.OE-03 5,Sli-05 1.11.-07 

'I'richlorotlhane. I. I.  I - 3 61;-04 2 9E-01 6.7E-05 2.3E-04 N A -- -- 
'I'richloroctlicnc 4 61-03 NA 8 6E-04 -- 6.OE-03 3.71;-04 2 21-06 

Totals for Inhalation of  \'apors from 'rap Water 7.7E-02 2.3E-06 

Pathway IC: Dermal .Absorption from \Vater SIF - Noncancer = 3.21 E-01 SIF - Cancer = 1.38E-01 

I)ichlorocthanc, I. I - 6 1 E-03 I .Oli-0 I 4.3E-06 4.3E-05 N A 1 8E-06 -- 
'felrachloroethene 

Trichloroelhane, I. I. I - 
'Trichloroethene 

Totals for Dermal .Absorption from Water 2.6E-04 7.4E-08 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncmrcinogcnic Effccts Carcinogenic Effccts 
Exposurc Point 
<'onccntriition Qral Wfi)  A I) I l la rard  Oral  SF I.;\l)l 

I.orwtion ( ' l~cn~icwl 0 (nlglkg-day) (nlglkg-day) Quotient (mglkg-dry).' (mglkg-day) C'anccr Risk 
- p~ 

('c~rrent . \d l~l t /< ' l~ i ld (1111) Hcsidcnt; H \ IE  ('asc 

'1'11trIs by ( 'II~JIIIC~I SIF - Noncanccr = 5 4211-01 

I )icl~lort~clhn~~c. I. I - -- -- 1 3E-03 I .OF-02 

I )~c l~ loroc l I~c~~c.  cis- I .2- -- -- 5 71-04 5 71.42 

I)~cl~lorc~c~l~cnc.. tram- 1.2- -- -- I 9 -  9 5E-03 

'I ~ttalr  for \tlelt/('bild ( lnt)  Hcsidcnts of 1185 l'ralcc 'l'rail Ilomcs; H\lE<'ase 9.2E-02 

1180 l.r;~lcc l'rril 

I'atl~rta! I \: Ingotion of \\ 'atrr SIF - Noncancer = 3.47E-02 

I ) I ~ I I I ~ I I ~ I ~ ~ I I I I ~ I ~ I ~ I I I ~ I I I . I I I ~  0 41:-04 2 01:-0 1 3 3I!-OS 1.6E-04 

IDrthar)  I(': I)crt11~1 .\bsorplion f r o n ~  \I atcr SII: - N~)ncanccr = 3 21 11-01 

I ) ~ c l ~ l o r c ~ d i l l i ~ c ~ r o ~ ~ ~ e ~ I ~ a ~ ~ c  9.41.-04 2 0t:-01 8 01.1-07 4.411-06 

I 'otrls for I )crn~nl  .tbsorption from \\'ntcr 1.4E-06 

SIT: - Noncallccr = 5 4211-01 

-- 2 11'-04 3 21:-03 

'I'utrls for .\dultK:hild (Int) Hcsidcnts of 1186 Tralcr Trai l  Ilomrs; H\IE<'ssc 3.2E-03 

SIF - Cancer = 2 321-01 

-- 5.81;-04 

SIF - C'arlccr = 

N A -- 

SIP - C'icnccr .= 

.. .- 
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Table D-l 
Estiniates of l'otential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

i\;oncarcinogenic Elfccts Carcinogenic Effects 
Exposure Point 
('oncentration Oral Rfl) :\ 1) I llazard Oral  SF 1.AI)l 

1.oralion ('hcmical (n1611) (mglkg-day) (mglkg-dl).) Quotient (mglkg-day).l (m~lhg-dry)  ('anccr Risk 

('urrcnt ('hild Rcsidcnt; H \ IE  ('rse 

3827 1.:. I ' r t t c r ro~~  Hd. 

I'athary I.\: I ngc l t i o~~  of\Vater SII' - No~~c;~nccr = 6 39li-02 SIF - C'anccr = 5,4(Il~-O.l 

hlclll! lct~c chlcbr~dc j 41:-04 6 01;-02 3 5E-05 5 (IE-04 7 51;-03 3 011-06 2 21.-OX 

'Totals for lngcstion of\Vatcr S.8E-04 3.8E-04 

Pathway IB: Inhalation of\'apors from Tap \\'atcr SIF - Noncancer = 3.84E-01 SIF -Cancer = 3 29E-02 

Mctl~ylene chloride 5 41:-04 8.611-01 7 1E-04 2.4E-04 1 6E-03 1 811-05 2 01:-OX 

V~II) l ellloride 3.61:-02 N A I 41;-02 -- 3.01;-0 1 I 21;-03 3 (11.:-04 

'I'otals for Inhalation of \'apors Iron1 I'ap \\'atcr 2.4E-04 3.OE-01 

P a t h ~ a y  I<': I)crn~al  .\hsorption from \\'iilcr SIF - Noncancrr = 5 111-1-01 SIF - Cancer = 4 381:-02 

ble~l~ylene chloride 5.4E-04 6 01:-02 3. I E-07 5. 1 E-06 7.5E-03 2.61;-08 2 Olf-10 

Vln) I clilc~ridc 3.6E-02 N A 3 JE-05 -- I 9E+00 2 91.:-06 5 51.:-06 

'I'otals for I)ermrl .\bsorption rrom \\'alcr 5. I C:-06 5.5t:-06 

'I'otals b) ('hcn~ical SIF - Noncancer = 9.591:-01 SIF - Cancer = 8 711:-02 

h lu t l ~y l c~~c  ellloride .- -- 2 4E-04 8.2E-04 -- 2 11.-05 5 21.-08 

Vin)l cllloridc -- -- 1.6E-02 -- -- I Jlf-03 7 5li-04 

'fotals for ('hild Hcsidcnts of 3827 E. Patterson Hd. llomcs; RMECase 8.2E-04 7.5E-04 
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Table D-l 
Estimates of Potential Exposures and Risks for the Larnmars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Eficcts Carcinogenic Effects 
Exposure Point 
('onccntralion Oral Rfl) AD1 Ilazard Oral  SF l.,il)l 

I .oralion ('hcrnical (nlg/l) (mglkg-da)) (mglkg-day) Quolicnt (mglkg-day).l (mgllig-dry) ('unccr Risk 

('1trrc111 ('hild Rrsidcnl; RJlE ('arc 

JWJS 1.1. I'altrrsol~ Hd. 
I8alh\ra) I.\: Ingcstios of \\'atcr SIF - Noncancrr = 6 39E-02 

I~Icl~l~~rt~cI l ia i ic.  I .  I - I 41;-03 1.01;-01 9.21:-05 9 2E-04 

l ) i c l i l ~~ roc~ l~c~~e .  cib-I 2- 7 111-03 I ,011-02 J 61-04 4 6E-02 

I ) i c l ~ l ~ ~ r ~ ~ c ~ l ~ c ~ ~ c .  1ra11b- 1.2- 2 l li-03 2.011-02 1.311-0-1 6.61:-03 

VIII) l c l~ l~ r i dc  1.91:-03 N A I .2li-04 -- 

SIF -Cancer = 5 J81.:-03 

N A 7 91:-06 

N /I .- 
N A -- 

1.9E+00 I 01:-05 

.l't)~;~ls for Ingestion of \\'rttr 5.3E-02 

'I'c~tals for I)crmal .ihsorption from \\'atcr 1.6E-05 

I'utals for ('hild Residents of 3815 E. I'allerson Hd. Ilomes; HlIECase 3.7E-01 



Table D - I  
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Soncarrinogcnic E f i c t s  Carrinogcnic Effects 
Exposure Point 
<'onccntration Oral RID .\Ill llazard Oral  SF IAA1)l 

l.ocalion ( 'hemical (!la/l) (mglkg-day) (mglkg-day) Quotient (mglkg-day).' (mglkg-da)) ('ancer Hisk 

( ' ~ ~ r r c n t  ('hild Hcsidcnl; I th lE  ('asc 

JXUS k:. I'nllcrros Hd. 

Iball~way I.\: Inacslion uf \ \ 'a l r r  SIF - Noncancer = b 391.1-02 SII.' - ('anccr 5 JXli-03 

V i~ i )  I clilor~dr 1 71:-03 N:\ I 11:-04 -- 1 91(+00 0.41i-06 I X l : - O s  

'l'utals for Ingestion o f  \\'ntcr - I.Wk:-05 

Pathway IR: Inhalation of\'apors from Tap \\'atcr SIF - Noncalicer = 3.84E-01 SIF -Cancer = 3.291;-02 

Vinyl clilclride 1 71.-03 N A 6.61;-04 -- 3.OE-01 5 6E-05 1 71:-05 

Totals fur Inhalation of \'apors from Tap \\'atcr -- 1.7C:-05 

I 'ath~a) I<': 1)crnial .\bsorption Troni IVatcr SIF - Noncancer = 5.1 11:-01 SII' - Ca~icer = 4 3x1;-02 

Vin).l clilor~de 1.7E-03 N A 1.6E-06 -- 1 .9E+00 1.411-07 2 61:-07 

Totals Tor IBcrmal .\bsorption from \Vatcr -- 2.6E-07 

SIF - Nonca~icer = 9 591;-01 

-- -- 7 7E-04 -- 

'Sotals for ( 'hi ld Ilcsidcnts of 3885 E. Patterson Rd. Ilomes; H.\IEC'asc - 

Page 28 o f  50 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic ENccts C:arcinogcnic Eflccls 
Exposurc Point 
('onccnlration Oral  Hfl) AD1 l lazsrd Oral  SF 1...\1)1 

I.oration ('hemical (nigll) (nlglkg-da)) (mgfhg-day) Quotient (mglkg-da) ).I (mglkg-day) ('anccr Hisk 

( 'urrct~t  ('hild Hrsidcnt: I l l I E  C'irsc 

3897 I.:. I 'attcrso~~ HII. 

I'athrrn) I.\: Ingcstii,n uC\\'atcr SII: - Noncancer = 6.391:-02 

VIII) 1 cl~lor~dc NA 4 IE-05 -- 
SIF -Cancer = 5 481:-03 

I .91~+00 3 511-Oh 

IBathrra). IH: Inhalation oC\'apors Crnm 'I'ap \Vuter Sll: - Noncancer = 3 84E-01 

V~t i )  I cliloridc 6 1E-04 N A 2 5E-04 

1 olals for Inhalation uf\'apors froill 'rap \\ 'atrr -- 

Il,tal> for I)rrnl;~l .\hsorpticln froni \\'alrr -- 

SIF - Canccr = 3.291i-02 

3 0E-01 2.11-05 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogcnic ENccts Carcinogenic Effects 
Exposurc Point 
('oncentration Oral  RID .4DI Hazard Oral  SF l.'\I)l 

I .ocation ('hemical (n~g/I) (mdkg-day) (mg/kg-day) Quotient (mglkg-day)-' (mglkg-day) Cancer Risk 

('11rrr111 ('hild Wcsident; H\ IE ('asc 

3Ut)U I .  IDatlcrson Wd. 

I'athnu). I.\: Ingestion o f  \\'aler SIF - Noncanccr = 6 391.1-02 

VII~) I clihjridc 4 81.-02 N .4 3 1E-03 -- 
.l'otals for Ingestion of\Vatcr - 

Pathway I U: Inhalation of \'apors from Tap \\'ater SIF - Noncancer = 3.84E-01 

Vi11)l chloride 4 811-02 N A 1.8E-02 .- 
Totals fur Inhalation of \'apors from Tap \\'ater .- 
I'atham) I(': I ) r rn~aI  :\hsorption from \\'aler SIF - Nonca~~cer = 2.1 111-01 

Vln) l cliloridc J 81:-02 N A 4 .ill-05 -- 
.l'otals for l)erntal .\bsorption from \\'atcr -- 

$11; - Noncancer = 9 59E-01 

-- -- 2 115-02 -- 

'l'otals for ('hild Residents of 3898 E. Patterson Rd. Ilomcs; R.\IE('ase -- 

SIF - C'anccr = 5 -181:-03 

I YE+00 2 61:-04 

SIF - Cancer = 3.291-:-02 

3 OE-01 1 61.43 

SII: - C'ancer = 4 3x1.:-02 

1.9Et00 3.81.-06 

SIF - Cancer = 8.221:-02 

1 81;-03 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects Carcinogenic ElTects 
Exposure Point 
Conccntralion Oral RfU AD1 llazard Oral SF 1.AI)I 

I.ocation ('hcmical (mg/l) (mglhg-day) (mg/Lg-day) Quotient (mgllig-duy).l (mgtlig-day) ('unrcr Risk 

( ' t t r r rn l  ('Lild Hrridrt~t; K I I E  ('use 

J1)06 k:. IJrl lcr$on Hd. 

I'alhua! I:\: Ingestion of\\ 'ulcr SIF - Not~cancrr = 6.39E-02 

l ) ~ c l ~ l o r ~ ~ c ~ l ~ c ~ ~ c .  c i ~ l  .2- 1 811-02 I 01:-02 I IE-03 l. lE-01 

SII: - Cancer = 5 4811-03 

N A -- -- 

7.5E-03 8 81:-Oh h 61:-OX 

1 91.+00 5 OI:-04 I 11:-03 

l'otuls for lngcstion of \Vatrr I.2E-Ol 

I'atl~uuy I U: Inhalation II~ \'upors from 'rap \\'alcr SII: - Noncanccr = 3.8JE-01 

l ) ~ c l ~ l o r ~ ~ c ~ l ~ c ~ ~ c ,  ctb-I -2- 1 81:-01 I Ol.:-O2 6 81.43 6.8,-01 

hlclll) le11e ~ I I I u ~ I J ~  101:-U3 8 61:-01 6 - 0 4  721-04 

VIII! I cl~lor~dc I 01;-01 N .A 4.01;-02 -- 

I't~talb for I~ t l ~a la t i o t~  of \'npors f r o n ~  'l'n11 \\'utcr 6.8E-01 

I D ; ~ t l ~ ~ t  ;I! I(': l )e r~ t~n l  \hsorption ~~CIIII \\ 'atrr SII: - Noncanccr = 5 I I E-01 

\lclll! ICIIC ~ I ~ l o r ~ d c  I hl -0; 6 01 -02 c) l l.-07 I 511-05 

\'III! I cl1111r1Jc I 01 -0 I h.\ 0 (>I -0i -- 

1111;tlb lor 1)rrntal \ l ~ \ o r p t i ~ ~ n  from \\ ittcr 1.5E-05 

I'otrls t i ~ r  ('hild Kcsidrnts of 3906 E. I'nllerson Hd. Ilomes; K%IEC'nsc 8.OE-01 

SIF - C'anccr = 3 291.-01 

N .'I -- -- 

1.61:-03 5 31:-05 8 71:-OX 

3.0E-01 3 41:-03 1 01:-03 



-- - 

Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Koncarcinogcnic ElTccts Carcinogenic ENccts 
Exoosure Point 
<‘onccntraliun Oral Rfl) AD1 Ilazard Oral  SF I..\DI 

(mgll) (mg/kg-day) (mglkg-day) Uuoticnt (mglkg-day).' (mglkg-day) ('anccr Risk 
-- 

('urrcnt ('Lild Hesidest; R l I E  ('use 

3913 I.:. I'atterson ltd. 

l B u ~ l ~ ~ \ a y  I:\: Irigcsti~~ri of \\'atcr SII: - Noncanccr = 6.39E-02 

C'liloroli~rrn 3.81:-04 1 011-02 ? 4E-05 2.411-03 

'I'utals fur Ingestinn of\\'alcr 2.1E-03 

Pathway I It: Inhalation uf Vapors from 'Tap \Vater SIF - Noncancer = 3.84E-01 

Cl~lorc~lbrri~ 3 81;-04 1.1 Ii-02 I JE-04 1.3E-02 

'l'otals for lnhalatinn of \'spurs from 'rap \\'atcr I.3E-02 

IBathna) I<': I)crn~rrl \bsorption from \\ atcr 511- - Noncancer = 5 I I E-Ol 

C ' l~ lo r~~Ic~r r i~  3 8t-04 1 01:-02 4 ZE-07 4 211-05 

Totals fur 1)crmal Absorption from \Vatcr 1.2E-05 

'l'otals by <'hemica1 

CIiloroUorri~ 

SIF - Noncancer = Y.5YE-OI 

-- -- 1 7E-04 1.6E-02 

'l'utals for ('hild Hcsidents of 3913 E. Patterson Rd. Ilomcs; RhlECasc 1.6E-02 

SII- -Cancer = 4 381;-02 

6.11:-03 3 611-08 Z ?If-llJ 

2.2h-I0 

SIF -Cancer = 8.2,!1!-02 

-- I .41:-05 I 01:-06 

I .OK46 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effccls Carcinogenic ENects 
Exposure Point 
('oncentralion Ora l  RID AD1 llazard Oral SF I.ADI 

I.ocalion ('hemical (nlgll) (mgtkg-day) (mglkg-day) Quoricnt (mgllig-day).l (mglhg-day) Cancer Risk 

( ' u r r c ~ ~ t  ('hild Wcsident; H I l E  ('asc 

3921) 1.:. I 'al lcrsu~~ Hd. 

Pathway I.\: Ingestion of\Vstcr SIF - Noncanccr = 6.391:-02 SIF - Cancer = 5 481-03 

Iic~i/cnc 3.81:-04 1.7E-03 2.4E-05 l.4E-02 2 YIJ-02 2.111-06 6 01.-08 

1)icliloroctliane. I. I - 2 01.-03 1.01.-0 1 1.311-04 1.31;-03 N A I. I If-05 -- 

I)iclil(~roctllcnc. I. I - 7 Oli-04 9.0E-03 4.X-05 5.OE-03 6.01;-01 3.81;-06 2 31:-Oh 

I)ichlorocthenc. cis-1.2- 7.3E-02 I OE-02 4.7E-03 4.7E-01 N A .- -- 

I)~clilori~ctlicnc. trans- I .2- 9.91-04 2.01,:-02 6 3E-05 3 2f-03 N A -- -- 
h lc~l i )  lens chloride I. 11;-03 6 O f  -02 6 8135 I. l E-03 7.5E-03 5.81'-06 4 41.:-08 

VII~! I cl i l i~r~dc 4.611-02 N A ? 91-03 -- 1.911 TOO 2.51;-04 4 XI..-04 

I otal, for Ingestion of\Vatcr 4.9E-01 4.8):-04 

I 'a~ l~wa)  11%: Inhalation uf\'apors fro111 Tap \\'alcr 

I~CII/CIIC 3.81:-04 

l~l~l l l i l l l lc l l l~ l l lc .  I. I - ? 01.-03 

l )~ i l ~ I i ~ r i ~c l l i c~ i c .  I .  I - 7 01--04 

I ) ~ c l ~ l o r t ~ c ~ l i c ~ ~ ~ .  el>-I .?- 7 .;1.-02 

I )~c l~ I t~r i i c l l~c~ ic .  1ri11)>- 1.2- 0 01 -114 

hlc~ll! lr.11~ cl~loridc I I1 -1ri 

VII~) I c1ilt)ridc 4 01.-02 

SIF - Noncanccr = 3.84E-01 

I 711-03 I 51-04 8 5E-02 

I 4I!-Ol 7 hII-04 5 31.1-03 

0 01 -03 7 71<-IJ4 3 01:-02 

I (Jl.:-02 2 81:-02 2 8Li+00 

2 01:-02 3 81:-04 I Y1.:-02 

8 01:-(11 4 1 - 0 4  4 81:-04 

N I\ 1 81:-02 -- 

SIF 

2.91,:-02 

N !I 

I 71:-01 

N :\ 

N!\ 

I 01:-03 

3 01-0 l 

- Canccr = 3 291-02 

1 21:-05 3 61.-07 

6 51 -05 -- 
2 .;I -115 4 01 -06 

'l'otals for Inhalation of\'apors from Tap \\ 'atrr 2.9):+00 J.6E-114 

IDathaa) I<': Dermal .\bsurption from \\'ater SIF - Nonca~iccr = 5 1111-01 SIF - Cancer = 4.381:-02 

I%~IIL~IIC 3 8L'-04 I 7E-03 Y VE-07 5.K-04 2.YE-02 8 51:-08 Z 5li-09 

I)rel~lorocllranc. 1. I- 2 011-03 1 011.01 2 ?I!-06 1.2Ii-05 N A 1 91:-07 -- 
I)~cliloructhcnc. I. I - 7 0E-04 9 0E-U3 I 4E-06 1 61.-04 6 0E-0 1 I 21:-07 7 21:-08 

hlc~l i )  Ic~ic clilorids I I L-03 6 0E-02 6 111-07 I OE-05 7 5E-03 5 21:-08 3 91;-I0 

Vinj l  cliloridc 4 6E-02 NA 4 3E-05 -- 1 .YE+00 3.7E-06 7 01.-06 

i'otals lor Dermal .Ibsorption from \\'ater 7.7E-04 7. I E-06 
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Table D-l 
Estimates of Potential Exposures and Risks for the Larnrnars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogcnic Eflccts Carcinogenic ENects 
Exposurc Point 
<:onccntration Oral RID AD1 Hazard Oral SF I.AI)I 

I .oration ('hcmical () (n~glkg-day) (mg/kg-day) Quoticnt (mglkg-day)-1 (mglkg-day) Canccr Risk 

('urrrllt ( ' l~ i ld Hcsidcnl; HXlE ('asr 

'l'otnls h) ('hcmical SIF - Noncancrr = 0 59E-01 SIF - Cancer = 8 221.:-02 

I~cnrc~ ic  -- -- I 7E-01 I .OF.-0 1 1 51-05 

I) ic l i lor~~ct l~a~~c. I .  I - 

1)icIiloroctl~cnc. 1. I - 
Dichlorocthcnc. cis- 1.2- 

I)icliloroc~hcnc. trans- 1.2- 

Mc~hylenc chloride 

Vin) 1 chlor~de 

'l'otals lor  ('hild Hcsidcnts 01 3920 E. I'atterson Hd. Ilomcs; H3lEC'asc 3.4Et00 

3928 E. IDattcrson Hd. 

Pathway I;\: Ingestion of \\'wter SIF - Noncancer = 6.39E-02 

I)ichloroctliunc, cis- 1.2- 8.6E-03 I .OE-02 5.5E-01 5.5E-02 

Pathway I B: Inhalation 01 \'apors from Tap \Valer SIF - Noncancer = 3.81E-01 

l)icliloroe~llc~ie. el>- 1 .?- 8.6E-03 1 .OE-02 3 3E-03 3.3E-01 

Totals lor  Inhalation 01 \'apors from Tap \\'atcr 3.3E-01 

Totals b) Chcmical 

Dichloroethrne, cis- 1.2- 

SIF - Noncanccr = 4 47E-01 

-- -- 3.9E-03 3.9E-01 

SIF -Cancer = 

N A -- 

SIF - Canccr = 

NA -- 

SIF - Cancer = 

-- 

~l'otals for ('hild Hcsidcnts of 3928 E. Patterson Rd. Ilomcs; RhlECasc 3.9E-01 

Page 34 o f  50 



Table D-l 
Estimates of Potential Exposures and Risks for the Larnrnars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncsrcinogcnic Effccts Carcinogenic Effccts 
Exposurc Point 
(:onccntrutiun Oral U rn  AD1 llazard Oral  SF l,,\l)l 

I.ncalion Chcmical (mgll) (mglkg-dw) (mglkg-day) Quoticnt (mglkg-dry)-! (mglkg-day) Cnnccr Kisk 

( 'urrolt ('Lild Ucsidcnl; IthlC: (:nsc 

31)1YJ C:. I'rltcrso~l Kd. 

ID;~thtrry I.\: Ingestinn uf  \\'atcr SII: - Nonca~~cer = 6.39E-02 

l i c ~ l ~ c ~ l c  I Olf-03 1 71-03 6 6E-05 3 9E-02 

I:th) lhc~irc~ic 5.11.:-04 1 OE-01 3 31-05 3 3E-04 

' l ' t~ l l~c~ lc  2 5U-03 Z.0E-01 1.61-01 7.9E-04 

X) lent> 2.61:-03 2 OE+OO I 7E-04 8.4E-05 

SII: - Canccr = 5.481;-03 

2 9E-02 5 61;-06 

NA -- 
NA -- 
NA -- 

'l'olrls for lngcstion nf \\'atcr J.OE-02 

I ' a t I ~ ~ a y  I IS: Inhalation of \'apors from 'I'ap \\'atcr SIF - Noncancer = 3 841:-01 

I lc~~/cnc 1 011-03 1.71.-03 4 OE-04 2.31.-01 

I:th) Ihcn~cnc 5 IE-04 2 9E-01 2.0E-04 6.8E-04 

f o l u o i ~  2.5E-03 l.lE-01 9.JE-04 8.3E-03 

X) Icnes 2.6E-03 2.0E+OO I .OE-03 5.OE-04 

'l'otals for lnhvlvtion of  Vapors from 'Tap \\'atcr 2.JE-01 

Yathaay I(': Ucrmrl  ..tbsorption front \\'alcr SIF - Noncanccr = 5. I I E-Ol 

Hc~irc~ic 1 ,011-03 1.7E-03 2.7E-06 1.6E-03 

l:tl i) l h c ~ i ~ c ~ i c  5.111-04 1.011-0 1 4.2E-06 4 2E-05 

'l'olucnc 2.51:-03 2 01-01 I JE-05 6 XE-05 

'l'utals for 1)rrmsl Absorplion from IVatcr 1.7E-03 

SIF - Noncancer = 9 59E-01 

-- -- 4 6E-04 2.7E-01 

.- -- 2.3 11-04 I. 11.-03 

-- -- I .  l E-03 9. I E-03 

-- -- I .2E-03 5 9E-04 

'l'otrls for Child Rcsidcnts of 3999 E. Patterson Rd. Homes; RhlECssc 2.8E-01 

SII: - Canccr = 3 291;-02 

2.91.-02 3 41;-05 

N A -- 
N A -- 
N A -- 

SIF - Cancer = 4 38E-02 

2 9E-02 2.311-07 

N A -- 
N A -- 

SII: - Cancer = 8 221.:-02 

4 Oli-05 

--  
-- 
-- 
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Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogcnic Effects Carcinogenic ElTccts 
Exposure Point 
Conccntraliun Oral RID AD1 Iiazard Oral  SF l,~\I)l 

I.ocation ('hcmical (nlgll) (mglkg-day) (mglkg-day) Quotient (mglkg-day).l (mglkg-day) ('anccr Risk 

( ' I I ~ ~ C I I ~  c ' l ~ i l d  Hcsidcnt; I tbIE ('asc 

4014 I.:. I'H~~C~SIIII Htl. 

1'rthn.u) I.\: Ingestion of \\'ntcr SII: - Noncanccr = 6.391:-02 

C'lilorolibr~ii 3.51:-04 I .01I-02 2.2E-05 2.2E-03 

Xylcnc.r S.hl:-Ol 2.01it00 3 6E-05 I .8E-05 

'I'utuls lor lngcstion u f  \\'ulcr 2.3E-03 

Pathway 111: Inhrlrt ion II~ \'apors f r o n ~  'I'up \\'rtcr SIF - Noncancer = 3.84E-01 

C'liloroli~r~li 3 5 1.-04 1 11;-02 1 31-04 I.2E-02 

S )  Ic~lur 5 61;-04 ? ()I..+ 00 2 11:-04 1.11.-04 

'l'otrls for ('hild Hoidcnts uT 4014 k:. I'rttcrsun Hd. I loo~rs;  H\IE('asc I .5K-02 

SlF - Canccr = 5 481;-03 

6.11:-03 I 91.:-06 

N A -- 

SII: - Canccr = 3 291:-02 

8 01.-02 1 21.-05 

N I\ -- 

SIF -Cancer - 4.381;-02 

6.11i-03 3 Jli-08 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

h'oncarcinogcnic Effects Carcinogenic E f i c t s  
Exposure Point 
('oncentration Oral RID /\Dl l lazard Oral SF l,.ADl 

1.ocatiun ('hcmical (mgll) (mglkg-day) (mglkg-dm).) Quoticnt (mglkg-dayj.1 (mglkg-day) Canrcr Risk 

( ' u r r c ~ ~ t  Child Hcsidcnt; H l I E  ('use 

I I62 I.'crgus I)r. 

I'athwmy I .\: Ingestion 01 \Vatcr SIF - Noncancer = 6.39E-02 

I ricl~loroetlia~ie. 1 ~ I . I - 2 91:-04 9 Ol<-02 1 8E-05 2.IE-04 

SII: - Cancer = 

N A -- 
'l'otals for Ingestion uf  \\'SIC~ 2.1 E-04 

Pathwny I B: Inhalation 01 \'apors from Tap \Valer SIF - Noncancer = 3.84E-01 

'I'riclilorocthane. I, I. 1 - 2 91;-04 2.9E-01 I IE-04 3.9E-04 

'1'11lnls for lnhalntiun u f  \'apors from 'rap \Valcr 3.9E-04 

Pnthwry I(': 1)crmal Absorption from \!'nter SII: - Nonca~icer = 5. I I E-Ol 

Ir~cliloroctl~a~ie. I. 1.1 - 2.911-04 9 OE-02 6. I E-07 6.8E-06 

Tutnls lor Dcrmal Absorption lrom \Vatcr 6.8E-06 

SIF - Noncancer = 9.59E-01 

-- -- 1 3E-04 6 OE-04 

'I'utals fur C'hild Hcsidcnls 01 1162 Fergus Dr. Ilonics; RXlECasc 6.OE-04 

SIF - Canccr = 

N A -- 

SIF - Cancer = 

-- -- 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Emccts Carcinogenic ElTccts 
Exposure Point 
Concenlration Oral  RID AI)I l lazard Oral  SI: I.,\l)l 

(nlgll) (nlglhg-da) 1 (mglkg-day) Quoticnt (mglkg-da).).l (mglkg-day) ('anrcr Risk 

'I'olrls for Ingestion of \\'alcr 

I'athnay 114: Inhalation nl\'apors from l'ap \\'attr 

I ) i c l ~ l o r c ~ d i l l ~ ~ o r o ~ ~ ~ e ~ l c  2.81i-03 

I'othrr:~) I(': I) r ra~a l  \hsc~rplion from \\ aler 

1 ) I L I I I ~ ~ I ~ ~ J I I ~ L I ~ ~ ~ ~ ~ I I I C I I I ~ I I I ~ ~  2 81'-03 

'I'ot:tl% lor ( l ~ i l d  l{e>i11~111s 111' I I74 l . ' r rg~~s Dr. 111)111es; R \ l  t:('rsc 

SII: - Noncancer = 6.39E-02 

2 011-01 1.81;-04 9.11;-04 

9.1 E-04 

SII.' - Noncanccr = 3.81E-0 1 

5 7t-02 I IE-03 1.9E-02 

1.9E-02 

SII: - Noncanccr = 5 111:-01 

2 01:-01 4 31-06 2. I E-05 

2. I E-05 

SII: - Cancer = 

N A -- 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects <:arcinogcnic Effects 
Exposure Point 
<:oncentration Oral H m  ;\ 1) 1 l lazard Oral  SF l.:\I)l 

(mgll) (nlglkg-da) l (mglkg-day) Quotient (mglkg-day).l (mglkg-day) ('anrcr H id i  

( 'urre~i t  ('ltild Hoidrtlt: HJlE Case 

1145 licnora ( ' irr lc 

I'athrtu). I..\: lnpcstion of\\'ater 

I ricl~lt~rt~cll lct~e 

SII: - Noncancer = 6.3911-02 

N (1 I .8E-05 -- 

'l'otals for Ingestion of\\'alcr - 

I'athaay I H: Inhalation of Vapors from Tap \\'atcr SIF - Noncatlccr = 3.84E-01 

I'ricl~lt~roell~etie 2 91.-04 N A 1 I f -04  -- 
'l'otals for Inhalation of \'apors front 'I'ap \\'ater -- 

I'athscay I(': I)crn~al  .\bsorption from \\'ater SII: - Nonca~icer = 5 1 1  1.:-01 

I rtcliloroe~lict~~' 2 9E-04 N A 5 6E-07 -- 
Totals for Dermal :\bsorption from \\'atcr - 
./'otaIs by Chemical 

'l'r1cl~lorue1l1ci1r: 

SlF - Noncancer = 9 59E-01 

-- I 3E-04 -- 

'l'otals lor ('hild Residents of I I45 licnora Circle Ilomes; RIlECasc -- 

SIF - Ciltlccr = 3 2911-02 

6.0E-03 9 51.:-06 
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Table D-l 
Estimates of Potential Exposures and Risks for the L a m m a n  Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects Carcinogcnic Effccts 
Exposurc Point 
('onccntratiun Oral HID AD1 tlazard Oral  SF 1..\1)1 

I .ocution ('hcmical (nlgll) (mgl~g-duy) (mglhg-day) Quoticnt (mglkg-dm))-1 (mglkg-day) C'anccr Risk 

I l JIJ l icnoru ('ircle 

IBrth\\uy I.\: Ingestion IIC \\'atcr SII: - Noncanccr = 6 301;-02 

I r ~ c l ~ l o r ~ ~ c i l ~ a ~ ~ c .  I. I .  I - ? 21i-03 9 01:-02 I 11.-01 1 61;-03 

'l'otrls for Ingestion o f  \\'atcr 1.6E-03 

IDathssa) IR: Inhalation of \'apors from Tap \\'atcr SII: - Noncanccr = 3 81E-01 

I r~chloroeil~a~rc. I. I. I - 2 21.1-03 2 91--01 8 5E-04 3 OE-03 

'I'c~tals for I ~ ~ l ~ a l r t i o n  of \'apors from 'rap \Vatcr 3.0E-03 

I'vtl~ua! I(': I)rr~~~:tl .\hsorption fro181 \Vstcr SII.' - Noncancer = 5.1 111-01 

I ~ICIII~II~I~III~IIIC. I .  I. I - 2 21:-03 9 Ol.'.o: 4 71.-n6 j 21:-05 

'I ot;~ls for I)rr l l~;l l  \hsorption Iro111 \\ atcr 5.2E-05 

SIF - Cancer = 

N A -- 
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Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogcnic Eflccts (:arcinogcnic Effects 
Exoosurc Point 
('oncentration Oral RfD ..tI)I llazard Oral SF 1..\1)1 

I .ocatio~~ ('hcmical (nigll) (mg/kg-day) ImgIkg-day) Quotient (mglkg-day).' (mglkg-day) ('wnccr Risk 

('urrc~ct ('hild Hcsidcnt; RXIk: ('use 

I I52 licnora t ' irrle 

Ib;rthrc;~y I.\: Ingestion of \\'utcr SII-' - Noncancrr = 6.39E-02 

I r ~ c l ~ l c ~ r o r ~ l ~ a ~ l r .  I .I. I - 1 91:-03 Y 01:-02 I 2E-0-1 1.3E-03 

SIF - Cancer = 

N ,Z -- 

'l'otals fur Ingestion uf\Valer I.3E-03 

pathway IU: Inhalation of\'apors from Tap \\'rtcr SIF - Noncancer = 3.81E-01 

'l'rccliloror~hanc. I. I. I - 1 .Yk-03 2 91:'-01 7. I E-04 2.SE-03 

'l'otuls for Inhrlatinn of \'spurs from l ' r p  \\'atcr 2.SE-03 

'I'utals for I)crmal Absorption from \Vatcr 4.4E-05 

SIF - Noncancer = 9 59E-OI 

-- 8 3t.-04 3 8E-03 

'I'otrls for ('hild Residents of I IS2 licnora Circle Ilumcs; RhlECrsc M E - 0 3  

SIF -Cancer = 

N A -- 

SIF - Cancer = 

-- -- 
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Table D-1 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects Carcinogcnic ENccts 
Exposure Point 
Conccnlration Oral Rn) AD1 Hazard Oral  SF 1...\1)1 

I .oration ( 'hcn~iral (nlg/l) (mglkg-dry) (mglkg-day) Quc~ticnt (mglkg-day).l (mglkg-day) C'anccr Risk 

( ' ~ ~ r r c ~ ~ t  ( 'hi ld Hoidrnl ;  H l I E  ('use 

I I04 kcnora ( ' irr lc 

IDalhrra) I.\: Ingcst i~~n of\\'atcr 

I)~cl~lorc~ctl~;u~s. I .  I - 

I ot:~lb for Ingcslion of \\ ulrr  

'1'11taIs for Isl~alution of \'upors fro111 'l'ap \\'alcr 

'l'otuls for 1)rrmul .\bsorptinn from \\'atcr 

SIF - Noncancer = 6 3911-02 

1 01.1-01 7.5E-04 7.51:-03 

1 013-02 3 7E-04 3.7E-02 

2 01;-02 8.7E-05 4.31:-03 

I .OE-02 8 5E-04 8 5E-02 

9 0E-02 3.2E-04 3.6E-03 

N A 3 8E-04 -- 

I.4E-01 

511. - Nt~ncancer = 3 841-01 

I ~I..-o I 4 51:-03 3 21:-02 

I 01.-02 2 ?I!-03 2 21:-01 

2 01 -02 5 21-04 2 61'-02 

I fll.-ll2 5 I 1:-0.3 5 I I . . - ( )  I 

1 k J l  -01 I I 6.71:-03 

N:\ 2 31:-03 --  

SII' - C'anccr = 4 3XI:-02 

N A I I 1:-Oh 

5 21:-02 5 01:-06 

N A -- 

I 11.-02 Y 91:-07 



-- 

Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic ENccts <:arcinogtnic EKccts 
Lxposurc Point 
Concentration Oral  HID AD1 Ilazard Oral SF l.:\l)l 

I.ocation <'hcmicaI (1 (mglkg-day) (mglkg-day) Quoticnt (mglkg-day)-1 (mglkg-day) ('anccr Wirk 

('trrrent ('hild Wcsidcnt; WJlE Cast 

I'ot:~ls b) ('hcmical SII' - Noncancer = 9 59E-01 SII: - ('ancer = 8 221;-02 

i)~clilvrocllianc. I. I - -- -. 5 3E-03 3 9E-02 -- 4.51.-04 -- 

'I'III~Is for ('hilt1 Wc~iclcnts of I I64 Krnora ('irclc Ilumcs; H%IE('asc 9.4):-01 6.SE-O(I 

1158 Hic l~ f i r ld  ('ntr. 

I'atl~rvry I.\: lngcstion or\\'atcr SIF - Noncanccr = 6 391;-02 SII: - Canccr = 5 4811-03 

I'riclilor~)c~licnc I .  111-03 N A 7 0E-05 -- I. I E-02 6.01;-06 6 61.-08 

.l'otsls fur lngcstion of\Vutcr -- 6.6E-08 

Patllrrw) 111: l nha la l i u~~  uf\'wpors fruni 'l'ap \\'atcr SIF - Nonca~iccr = 3 841:-01 

l'r~cliloroc~lic~ic I 11:-03 N A 4 21.-04 -- 

SII' - Cancer = 3 291;-02 

6.OE-03 3.61.1-05 2 21:-07 

'l'oluls for l~lhalation of \'spurs from 'fup \Vatcr -- 2.2E-07 

I'athrray I(': 1)crnlul ,\hsorption Iron1 \\'atcr SIF - Noncanccr = 5 l l li-Ol SIF - C'a~~ccr = J.38li-02 

I r ~ c l ~ l ~ ~ r c ~ c ~ l ~ c ~ i c  1 11-03 N A 2 I E-06 -- I Il i-02 1 811-07 2 01:-09 

'I'otwls for I )crn~al  .ihsorption from \\'atcr -- 2.OE-09 

SII: - Noncanccr = 9 591-01 

-. J 91:-04 

'I'otals for ('hild Hcsidcnts o f  1158 Wichficld Cntr. Ilomcs; R\IECasc -- 2.8):-07 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarrinogcnic ECTrcts Carcinogenic Elfcrts 
Exposurc Point 
('oncentration Oral RID /\Ill llazard Oral  SF l.:\I)l 

I.ocvtion ('hcmiral (nlgll) (mg/Lg-dny) (mglkg-day) Quotient Imgllig-day1.l (mglkg-day) C'ancrr Risk 
- 

('lrrrcst ('Lild Hcsidrnt; I t%IE <'ale 

I I48 l<obei~dslc Dr. 

IDatI~wa)~ I.\: Inpcstion ol\\'ater SII: - Nonca~~ccr = 6 391.:-02 SIF - C'at~cer = 5.181i-03 

I r ~ c l ~ l t ~ r t ~ e t l ~ e ~ ~ e  2.31:-03 N:\ 1 51:-04 -- I I li-02 1 313-05 141:-07 

'l'otals lor lngcstion ol\\ 'aIcr -- l . lK-07 

I'athnay IR: Inhalation 01 \'apors from 'l'ap \\'aler SII: - Noncancer = 3 81E-01 SIF -Cancer = 3 291;-02 

' l ' r i c l ~ l o r ~ c ~ l ~ c ~ ~ e  2 31:-03 N A 8.9E-04 -- 6 OE-03 7.71.-05 4 hli-07 

'l'otals for Inhalation uf\'apors rrom 'rap \\'atcr -- 4.0k:-07 

'l'c~tals for I ) r rn l r l  .\hsorption Iron8 \\'atcr - 4.3C:-09 

SII. - Noncancer = 9 591i-01 

--  I 01:-0.; -- 
SIF - C'anccr = 8 ??I:-(I? 

-- 9 Ill.-05 (I 01 -07 



Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Effects Carcinogenic Effects 
Ex~osure Point 
('oncentralion Oral  Hfl) AD1 l lazard Ora l  SF I .A I) I 

(n1gJl) (mglkg-da)) (mg/kg-day) Quotient (mglkg-day).l (mglkg-day) Cancer Risk 

I'utnls for lngcslion u f  \\'ater 

IDatI~wi~y ID: Inhalation of \'upon Crun~ 'I'up \\'ater 

I ) i c I i I ~ r ~ c I l ~ i ~ ~ i c .  I. I - I .9li-03 

I)icliloroctl\cnc. cis-1.2- 2.9E-03 

1)ichloroc~lisnr. trans- 1.2- 8.1 E-04 

I c ~ r ; ~ c l i l ~ ~ r ~ ~ c t l i ~ l ) c  J 31.-03 

I r ic l~lorc~c~l ia~~c. I. I .  I - 2.211-03 

I r~c l i l o roc~ l~c~~c  5 OE-03 

'l'ulals for lnhalation uC \'spurs from l 'ap \\'aler 

I'albrr a) I(': I)ermul ..\bsorption from \\'ater 

l) icl i l~~roc~lia~ic. I. 1 - 1 91-03 

I ctrachloroc~l~c~ie J 31-03 

'I r~c l i l t~ r~c t l i~ t ic .  I. I .I - 2 11:-03 

I'riclilorc~ctl~c~ic - .  5 01:-03 

'I'otals for Dermal .Ahsorption from \\'atcr 

SIF - Noncancer = 6.3913.-02 

1 01:-01 I 21:-04 1 21-03 

I 0,-02 1.9E-01 1.9E-02 

2.0li-02 5 211-0j 2.6E-03 

I .OE-02 2 81:-04 2.8E-02 

9 01:-02 1.41;-04 1.6E-03 

N A 3 21-04 -- 

5.2E-02 

SIF - Noncanccr = 3 841.:-01 

I .4E-Ol 7. 1 E-04 5.OE-03 

I .OE-02 I. 1 E-03 l. lE-01 

2 OE-02 3 1 E-01 1.6E-02 

I 0li-02 1 711-03 1 71.-01 

2 YH-OI 8 51;-04 3.OE-03 

N A I 911-03 -- 
3.OE-01 

SIF - Nol~cariccr = 5 l lE-Ol 

1 .OE-01 2 IE-06 2 IE-05 

1 0E-02 2 IH-05 2 IE-03 

9 OK-02 4 7E-06 5 2E-05 

N A 0 8E-06 -- 

2.2E-03 

SII- - Cancer = 5 481:-03 

N /I 1 01:-05 

NA -- 

N A -- 
5.211-02 2.JE-05 

N A -- 

I I I!-02 2.71.-05 

511,' - Cancer = J 381.02 

N /\ l 8li-07 

5 2E-02 I 8t-06 

N A -- 

1 11.-02 X 41,-07 



~ 

Table D-l 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Eflects Carcinogenic Efrccts 
Erposurc Point 
Concentration Oral  R I D  AD1 llazard Oral  SF 1.AI)I 

1.ocation ('hetnical 0 (mglkg-da) ) (mg/Lg-day) Quoticnt (mglkg-day)-1 (mglkg-day) ('anccr Risk 

< ' l~ r r rn t  ( : l~ i ld Resident; HXIE C'asc 

'I'ulrls by ('hcmical SIF - Noncancrr = 9 59E-01 SIF - Canccr = 8.221i-02 

I)i~~l~loroc~l~a,,e. I. I - -- -- 8.3E-04 6 2E-03 -- 7. I !I-05 -- 

1)ichluroc~lirns. cis- 1.2- 

I)icliloroc~lirnr. trim,- l.2- 

'I'ctraclilorocllicn~. 

I'otals 111r ('hild Itcsiclrnts of 1162 Hoscndalc I)r. Ilomcs; H3IECuse 3.5E-01 Z.VC:-Oh 

11x2 I{IIWII(I;IIC Dr. 

IDatllrra) I.\: Ingr$tion of \\'atcr SII' - Noncanccr = 6.301;-02 SII' - C'ancsr = 5 4XII-03 

I r ~ c h l ~ ~ r ~ ~ c t l ~ s ~ i c  6 81:-03 NA 4 3E-04 -- I I E-02 3 71:-05 4 I If-07 

I'otals for Ingestion 111\\'ntcr -- 4. I &:-(I7 

I otnls 111r Inhalation o f  \'apors f r o~ i i  'I'ap \\ ittcr -- 1 .Jk:-06 

'l'otals lor  1)rrnlnl ;\bsorption l roni  \\'nlcr -- 1.2E-08 

.l'otals lor ('hild Hcsidcnts of 1182 Hoscndalc Dr. Ilon~cs; HhIE<'asc -- 1.8E-06 



- -- 

Table D-I 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Noncarcinogenic Eflects Carcinogenic Effects 
Exposure Point 
('onccntratiun Oral  HIZ) .S 1) I Oral  SF I.AI)I l lazard 

1.ucution ( 'hcmical (mgll) (mglkg-dry) (mglkg-day) Quotient (mglkg-day).' (mg/kg-Ja)? C'anccr Risk 

('~rrrcrrt C'hild Reside~~t; H U E  ('use 

I IbU Stanwich 1)r. 

IDathnay I..\: Ingestion of \Vatcr SII- - Noncancer = 6.39E-02 

NA 5 6E-05 -- 
'I'utals Tor Ingestion uT\\'a~cr -- 
Pathway I B: Inhalation of \'apors from 'Tap \Yater SIF - Noncancer = 3.84E-01 

~ l ' r i c l ~ l ~ ~ r ~ ~ e ~ l ~ e ~ i e  8.81:-01 N A 3 JE-01 -- 
'I'utals for Inhalation u f  \'upon from 'I'rp \\'atcr -- 
I'uthwry I<': 1)crmrl ,\hsorption from \\'atcr SII: - No~lcancer = 5. I I E-01 

I ricl~loroctlie~ic 8.8F.-01 N A 1.7E-06 

.l'otwls for Dermal Absorption from W'aler - 
.Totals by Chemical 

I'ricliloroethc~\e 

SIF - Noncancer = 9 59E-01 
-- 3.9E-01 -- 

'Totals for ('hild Residents uf 1160 Stanwick Dr. Ilomcs; RnlECase - 

SIF - Cancrr = 5 18l<-03 

I. I E-02 1 1111-06 

SIF - Cancer = 3.291.-02 

6 OE-03 2.91,:-05 

SIF - Cancrr = 8 2211-02 

-- 3 Jl.:-05 
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Table D- i 
Estimates of Potential Exposures and Risks for the Lammars Barrel Factory, Beavercreek, Ohio 

General Residential Groundwater Use 

Soncarcinogenic KTfccls ('arcinogcnic t : r f ~ ~ l b  
F.\pos~rrc IDoisl 
I I C ~ I ~ I I I I ~ I  Oral H f l )  . \ I N  I lazrrd Oral  SF I. \l)l 

I OI;II\ lor l)vr111;11 \II\II~II~~IIII ~'~IIIII \\ ;lIcr ;..'It.-05 

I 111;lIs fttr ( ' l l i l~ l  1tcsitIc111\ I I ~  I I07 Slat~\\ivh Dr. II~IIII~\; It\lt:('asc '~.1lk:-O3 



- -- 

Tahlc D-l 
I:stimittcs of Potential Exposures and Risks for thc Lamniars Barrel Factory, Beavercrcck, Ohio 

(;enera1 Residential Croundtvater Use 

Soncarc inogen ic  E f fec ts  ( 'a rc inogcn ic  t : f fccts 
E \pos l l rc  P o i n t  
~ ~ c c ~ r a i o ~  O r a l  Hfl)  .\I)[ l l a r a r d  O r a l  SF 1..\1)1 

I OI:II\ f o r  111gc31ii111 o f \ \  a t c r  2.8t -02 

IDall lrra! Ill: I n h a l a t i o n  o r \ ' a p o r s  fro811 l a p  \ \ 'atcr  SII: - N o n c ; ~ ~ i c c r  = 3 841;-01 

l ~ i c l ~ l o r ~ ~ c l l ~ ; ~ ~ ~ c .  I .  I- 6 11:-03 1 411-01 2 31;-03 1 61:-02 

l ) ~ c l ~ l ~ ~ r ~ ~ c t l i c ~ ~ c .  c ib- I  2- 201.-03 I OI~:-O? V : I  V Xlt-02 

I ) ~ ~ l i l ~ ~ r t ~ c I l i c ~ i c .  Iri111>- l 2-  X 61.-114 2.01:-02 3 ;l.-OJ I 71.:-02 

I';II~I\~;I! I(': 1)ernlaI \ I ~ s u r p t i o n  f r i ~ n ~  \\ a l c r  Sl l '  - S I I ~ C ~ I I ~ L . ~ ~  = i 1 11-01 

I ) ~ ~ l ~ l ~ ~ r o c ~ l i ; ~ ~ i c .  I .  1 - h ll -113 I 01 -01 ( X I  b 81:-05 

I CI~;ILI~I(I~OCII~CIIC o XI -04 I (11 -02 .; 41 -IIO .; 41.-04 

l o1:11\ Tor I ) c r c ~ t a l  t h r c ~ r p ~ i o a  frc~nl \\ a t r r  4. I t:-04 





APPENDIX E 

FEDERALAND srA!l'E LISTS OF smcm OF COWERN INOHIO 



United Sr;tcs Deparrmenr of the Interior 

F ~ d c r a L l g  L~s'cd Species h y  O ~ A Q  C u u r l t i e s  
July 2 9 ,  1996 

1.: x?:S C . . r " .  

- . . - -LC? '.== (E), c:-=s,t,?l:. cs3se? (E; 
1- 

X L Z S  -..-. 7 " -  --. 
- . . - - - . a -  L,- ( E  j 

- -  - .  -. - 
- . - , a h . .  

-,. . 7 " -  i,.. -..---..- - - -  ( 2 )  , r.;cr.-:c L , ~ f f  IiC C ' O - e r  (E) 



-- 4 ' -..-'zi.'.a Sat (E), bald sa$:e iTj, Lake Erle water ar.j;re ( . E z , ,  
S ~ X e s i d e  2;:s~ (T), 3iaLn3 212-~er (E) 

- - . I .  - -.,-r=r.a kz= ( E l ,  cl~tsholl n u s s s l  ( Z )  

:r.dlar.a Shr  ( z  j , -=..* =- -  - 5 r l n e  :aL:on ( E ) ,  S C ~ C C O  z a a t m  (E, , 
c lubs? .s l l  z ~ s s e l  ( E ) ,  zorzhezn riffleohell c2szel ; E )  

Zndlaza bat ( 2 )  

p i ~ k  mdckec ? e a r l y  a s a s ~ l  ( E )  

Z ~ C i a n a  ba t  (21, bald e a ~ 1 2  (T) 

:r.dicna Sat [E), c l u b s h e l i  ( E l  - - 

Zndiacr bnt  ( S ) ,  bald eaqLe (T), peregrine f a l z c n  i 3 ) ,  r--unL;..~ 
buffzlo c l o v e r  (3) 

IndFaca ?at (E), C L U C ~ ~ E S L  (E) 

I ~ d i a ~ a  f a t  (E), ccp?erbrlly *dater snaka (PT) 

Zn2i;t.a b n t  ( E l ,  r.c:thar: ~onkshacd (T), b+Ld zag:c ( 7 1 ,  
Arr..eriz.n b u r y i ~ g  b a e t l e  ( S )  

. . Z3dFar.s b z t  (E), 3016 aagla (T) , ea3:rrrr pr-.irFe r ' r L z ~ + J  or,-.;-:; 
(TI 
India:-a c a t  (E) 

~~. . j :  --..L = - :  L- -G= ( E :  I i ? . i L $  Ss;l@ ( Z )  , ~er=Cp::e f ~ l : ~ :  ( E l ,  >:rrzy .- 
I.' ..* &. . - - a v z -  - - - -  - - - - - - - - y  : E ) ,  s i z i ~  e~e:.s:~-~:~g3;1f~~ ( E : ,  ea;=ozr: 
g r a i r l z  frizGt= src.:Ld [T), f isins ; l = * ~ e r  ( r )  



. . . A '  -,.-:a?.a $&= i z ; ,  La:: e a q L =  

-.. 2 - . . - - z ? . Z  =a= , E ,  

Lzd:=:..a La: \ x ;  

;;:.A ---;:>.5= 3t&"l, -.<=st: ( S ;  

T - ~ .  -..*, 2r.i k t =  ( E ) ,  k z l P  a h g l 3  !:I 

Z.?.a;2r.a '=at  (E) 

:z=:;na S a t  ( E ) ,  f e r e c r i z e  f a l c c n  ( E )  

C .  -,.r.jr.-:: . a.;;sa!. i E ) ,  ;::X z ~ t k e r  ~ c d ~ i y  ru..i3sal ( E ;  

- - A  : -..--:r.z 2a: ( Z )  

t h l ~ !  e i z l a  (C) 

:-=-:-a k a =  ( Z ) ,  kc:d e a q l e  (T), L s i s  Erie -d&:er s z ~ > . e  , F Y I ,  
e*:=orz ?ri ir;e  f r ~ n g e =  o r e k c  (1; , Lakes ide  c s r z y  ( 7 ;  , - .  - .  - -  

id-: -"1 
?;=;.er ( 5 )  

?nd;3~.; =a= (E;, Sc;c== naczc- ( E ) ,  =l-~zsP.e:L z ~ t z z t l  . . i t ,  t 
:cr=;:trn riff l 2 z k . e -  - mcsEcl ( S :  

Indians k;t (E) 

I: .22ir.= '2;: ( 5 ;  , - z '  ,--, - 2 i < L 2  : " ,  , ;ip::'; ;l='.-e: ;E ; ,  r -  -- --.: - - - .  .... -- - ,- - - = - - z  fr;.?=zd err::: (T) 



-. ; ;  . = , ;= : :c : '  --s;sl I:; 

. . . . - r \ .  - - A .  
. . -.( --.. -..-, 2.; >a= ( Z j ,  S C L = < Z  ,&2=2rt i Z )  1 = L - = s r . Z i l  ~ ~ : S r a l  , C ' ,  

..- . n : r  '.;~:7: ::.2:2:-.3 > ~ t  (;I 

V Z S 7 O N  

. -. .. - -\. . . -  w r, .--"2... Iz i t2 -2  S i t  ( 5 ) ,  z - n z i r . ~  =us:3l? c l 3 ' t ~ t  ( E )  

9 . .  C.'T.. 3 :  f arrskoll  rn2ss.e; (f j , ?ir.k 3uckez pearly m-ssel ( z  1 

w;:<:;z - ,n;:a-= . .  5;: ( E ) ,  ezstzrr .  praizle fricqed orehid (T) 

W:L;;A.U,S I z d F i z s  =sc ( 5 )  , ct?>erSel:y .at-er s n s k e  (PT) , c Iz t r5e : :  7.:: :.: L 
( E ) ,  ncr:zar:, r z f f l e ' F . e l L  rn-ssel ( ' E ) ,  w t l t e  c a z ' ;  f,iw ; c ; r ; y  _.. . . . -2Ja,  - _ . (E), X j 2 0 s  emerz:t drlgonfly ( E )  

\., XOS; Inciar.2 b a t  (E) 

XY k:;30T I r . d i z ~ . 3  5a: ( 2 )  , ba;e a a g l e  (T) 



Stares Deparrment of rhe Interior United 

Zz2Lacz S z t  ( E )  
H v z t r 3  ; c ? 3 l z s  

ACLTS, ASLen,  AoF.lane, Ashracu'a, ~:;;zr:c, 
Sr=wr. ,  Sluzlet, Ckan-,ci~n, Clark ,  CL==-~:= ,+!; , 
C:Lzt=n, Calu.diar.a,  C~lwfjr:, c~y ; : ; r ; ;~ ,  3;:;:~ 
zaiiance, Delawcze, Erie, Fairfi~l2, i i - ~ = = ~ ,  
F Z ~ C X ~ L R ,  Ful==n, Geauqa, Gcseze,  ii;zil-,:.-. , : l ;  , 
Hacc=ck, Hardin, Xenry ,  Kigb:a~d, XccXi?.;, 
sclr,es, x ~ r m  I Rncx, Lzke, L F C X ~ ~ ~ ,  LGSA:, 
7 - . .  . ,,,arz, S ~ c s s ,  X a d L s o ~ . ,  Haho?. i~g,  %3=:=:, 

%ediza ,  Mercer, M i a m i ,  Kontgamsry, xcr : s .~ ,  
Otzawa, PauldLn:, Perry, Pickavay, ? i L s ,  
Pczzage, ?retle(a), P u = ~ a z ,  RL=.%La-=,  2 c , = ,  
sa:d:sky, Sciotc, Saneca, S k = 1 k y I  S t ~ z : c ,  
Su.?r-.i%, T r ' s b u l l ,  Uzicn, V a n  Were, +i.ir=:r. :::; , . . . wzyze, W~,,irxs, Wood, Wyznaot 

? s r c n r l z e  fzl-zn ( E )  -_.  Y * .-3 - n y p y - .  -.- - -- - -I 



FAX NO. 61 4463691 9 

Hi=ckel:'s sa tyr  ( E )  
> : P c z . J T . ~ ~ ~  ~ : ? z ? . = ? ? F i  . o r m e '  ' . . - - - . . - - - - -  

P s r t  age 

Lucas 

a * ~ c n l c ~  5uf falo ~r~wr., Clezaont I H m i l t o n ,  Lawrence, ;;a:=,:?. 
clover ( O )  - 

L .rsfoISun s t ~ j l a ~ i f s r ~ r -  

Lakeside daisy ( Y )  Erie, O t t a w a  
H m e z c x v q  herbaesq 
(Fom.er;y Y .  3C3ui L3 
var. a l a k r a )  

Ncrtker :  mozks?.aod (T) H c c k L ? ~ ~  Portage, Sumnic 
Ac=?Lt:rn ? c - ~ ~ = = r 2 a 2 ? 3 3  

Ecszer?. ?ralrl+ frl- ~ e c  C l a r k ,  H o l m e s ,  L U C ~ S ,  O t t a w a ,  sar.dcsXy, 'n';;.?.~ 
o r z k l d  (T) 
P l a t  z?c?sr3  : e c c z c t ~ o ~  

C=zferSelly Cef ra>ce,  Harz!Fc, W ~ l l i a m a  
uazer snake ! ? Z )  
K ? r s = L a  a r - . ~ b . r s c z  ;te= 
ze= 1 ect a 



United States Department of the Interior 

E a s t e r n  small-:oozed b a t ,  ,Yycc;s subulatss l e i b i i  

Al legkany  usodrat, Nao::,?; f 2orid~na n a g i s t e r  

Rafinesque's (;o:tkAe;3tzr:,) biq-esred Sat, Plrc3tus r a f i n s s ~ u i i  

,..- 

BIRDS 

Apgalachian b e w i c k '  3 w r e n ,  T1:,-yc,7d.?es kewickii a l t u s  

Backman' 5 S F G ~ : ~ W ,  Ai.nspI:rla ae,cti:.al is 

Black r:il, L;t?rallus ; a , w i : 2 ~ s i s  

Black tern. CkLidcnias N i ~ e r  

Cerulean XarSLar ,  Decdzsizs Z e r L L s a  

Commcn Tern, S t e r n 3  Hirzad2  

Henslow's C ~ a r r o v ,  &r:modraaus henslovii 

Lcqger?.esd 5k.r ~ k z ,  tanr3.s l u d c . ~ ~ c r a n w s  
L 

Ncrthern goshawk,  krcipitar sent-Les 



. - -  b . t f  t ' ;: : 2  - . , ; ;. :. , . . - m . . m *. FAX YO. 614469691 2 - . .  
_ ,  - .-. .c 7 k d  ., , I I J L L ~ ~ L I Z L  A ., - -  - -. . b a t  2 -" . - -  

FISB 

Spztzsd darter, &rhec;cs.:a nacw?acun 

Blze s u c k e r ,  Cyclep:us elong3 czs 

G r e a t e r  r e d h a r s e ,  H c ~ 5 s t o . x  v a l e n t l e n n e s i  

Lake S t G r g e c n ,  Acipecser f u l v c s c s n s  

P a d d l e f i s h ,  Polpdon s ~ a c h u l a  

INVERTEBRATES 
--- 

MUSSELS 

ELXtce mussel, Alar~idonca rnargi.qaca 

?Lzk (pyramid) pLgtoa, Plcursbema pyramidatu .n  

P ~ r ~ l e  lilliput muazel ,  To.uolss:na l i v i d u s  

R i b b L t s f c c t  m u s s e l ,  Q w a d r ~ l a  cylindrica c y l i n d r i c .  

Rayed bean ausse l ,  Villcsa fabalis 

Salamander mussel, S i n p s o n a i s s  a t r b l p : ~  

SNAILS 

V a r r z o e a  tO:X3nail, Li::2s i ;  v s r r z c c s a  

INSECTS 

ALSire2f i n  C:; ;EZ moth, .kcr:.:ic:s a l b a r z c a  

Slzc :<  lcr= izk.on :o-;= :srt :a, Lcr?izhcn niger 

C:-Slas=s:s t Lser c e s ~ l r ,  C:z: . :2z i s  n a r g i n i p r n n z s  

3-3r .a f ~ L = L ? ~ J - . ,  -, , Ssr; .erta 2 i s . i s  

5 1 ~ z ~ . . . e  cl;t=;il L==;=:.f :-/, S:n~ .k : s  .?orrt:s 

s = L = z / r d  s>.:..-- . -E- - , r 1 . Z ; : ; :  - ' 2 j . + : : : Z ?  . . 
. . . . ,---.-A'.. - - - -  . .  4 - - - -  -..- ,- -,.. . - - - *  ..---.--. -1 . . - - - - - -  --.., - - , -.  , , , , , , . . . -, - --d i 



Looper c ~ c ! : ,  Eu;.?l adria 1ni:nai 

Ohio cave k s a t  12, p = e ~ : a , ~ ~ ~ ~ : A a l . ? ~ s  o h i o e n s i s )  

P r e c i g u s  underwing moth, cdtocala ~ r e t i o s a  

Regal frz:L:Lary, S p e y e r i ~  idall3 

S i x b a n d ~ d  L a ~ g h o r n  beetle, Dryobizs sexnotatus 

wabash beltzd ski.m,er d:lq3nfSy, ,Yscronia vabashensis 

i- 
Fern Cave l sopod 
(no coxion nazt )  , Caecf d o t e 3  f i l i c i s p s l u n c 3 e  

~ r o s t  cave isopod 
( n o  cormon nace), C~ocidocea r s t x d 3  

Bartley's reed  bent grass 
(aka O f s t  : lol low reed g r a s s ) ,  C s 1 i r l ; a g r o s t i s  gorteri ssp. iczpera:~ 

Bog bluegrass 
(aka marsh 3pzargrass), P C ~  p z l ~ d f g e n a  

aurternut t ree ,  Juglans c-nsrea 

C:if £-green, P a n i s t i c i  canby i  
i- 

Cooper' s = i l k - v e c c k ,  A a c r a g a l ~ s  zeg:ecCuS 

Hill's ( p a s t z r a )  : h i s t i e ,  Cirs;;.? h r l l i i  

J u r . F ~ e r  s e d ~ 2 ,  Care.x j c n i s e r ~ r - u : a  

Lake-cress, Arncracia l & c u s t r i s  

P u t ~ l s  wc=d se2se ,  Carex p u r g u r ~ f e r a  

Sand suzac ( a k a  kescL- zuza r ; ,  R,:Ls a:s:.ta:ica ?a=. a r e n a r i a  

S e d ~ e  ( a k a  "k in2sc-a ztj;2"), C:rzx f z r - . ssa  

S;t ;nnar '  f:x q l ~ - : a ,  r::::.tc.ter= E,::IT..:?-CL i r . 3 ,  ( F C f r , O z L ; / ,  A g 3 1 2 . 7 ~ ~  5 : : .  : 



Ohio Department of Natural Reeourcee Inservice Note 659 
Divieion of WFldlif. Revised December 1992 

Species of Animal6 
That are Conaidered to be 

Endangered, Threatened, of Special Interest, 
Extirpated, or Extinct 

in Ohio 
December 1992 

Ohio law (1531.25 ORC) requires that the chief of the Division of Wildlife 
adopt rules restricting the taking or poeeeseion of native wildlife threatened with 
statewide extinction, euch rules to identify the ~cientific and common names of each 
endansered sDeciee. Ohio's first list of endangered epeciee was adopted in 1974. 

For administrative and planning purposes, the Division has established four 
additional categoriee: threatened, e~ecial interest, extir~ated, and extinct. 

Definitions of these categoriee, a Burnary of the numbers of species and 
subspecies in each category and the list of Specie8 and subspecies in each category 

- follow: 
4 

DEFINITIONS 

ENDANGERED - A native species or eubspeciee threatened with extirpation from the 
state. The danger may result from one or more cauees, euch as habitat loss, 
pollution, predation, interspecific competition, or disease. 

THREATENED - A species or subspecies whose survival in Ohio is not in immediate 
jeopardy, but to which a threat exiets. Continued or increased stress will 
result in ite becoming endangered. 

SPECIAL INTEREST - A species or subspecies which might become threatened in Ohio 
under continued or increased etresa. Also, a species or subspecies for 
which there is eome concern but for which information is insufficient to 
permit an adequate status evaluation. 

'd 

EXTIRPATED - A species or subspecies that occurred in Ohio at the time of European 
settlement and that has since disappeared from the state. 

EXTINCT - A speciee or eubepecies that occurred in Ohio at the time of European 
settlement and that has since disappeared from its entire range. 



Table 1.  Number of  Specie .  i n  Major Tuta Clammifitad am Endangered, Threatened, 
Of  S ~ e c i a l  I n t e r e s t ,  Extiruated.  or Ext inct  i n  Ohio, December 1992.  

S p e c i a l  
\ 

Taxon Endanaered Threatened I n t e r e s t  Ext i rua ted  Extinct  

n m a  16 

Birde 

R e p t i l e s  

Amphibian6 

Fishee  

c r a y f i e h e e  

Ieopode 

Butterf  l ies 

Moths 

B e e t  l e a  

no l luaks  

Tota l  



Table 2. Speciee Claeeified as Endangered, Threatened, of Special Intereet, 
Extir~ated. or Extinct in Ohio. December 1992 

Indiana myotie 
Eaetern woodrat 
River otter 
Bobcat 

Hvotie eodalie 
Neotoma floridana 
Lutra canadeneiq 
relie rufue 

Special Intereet 

Pygmy ehrew 
Star-noeed mole 
Southern red-backed vole 
Woodland jumping mouee 
Black bear 
Badger 
Ennine 

~ x t  irpated 

Snowehoe hare 
Rice rat 
Porcupine 
Timber wolf 
Harten 
Fieher 
Mountain lion 
Lynx 
Wapiti 
Bieon 

BIRDS 

Endangered 

American bittern 
Leaet bittern 
Yellow-crowned night-heron 
Bald eagle 
Northern harrier 
Peregrine falcon 
King rail 
Sandhi11 crane 
Piping plover 
Common tern 
Black tern 
Barn owl 
Yellow-bellied sapsucker 

Sorex hovi 
Condvlura crietata 
Clethrionomve a a ~ ~ e r i  
NauaeozaDus insianie 
Ureue americanue 
Taxideq taxue 
Muetela 

americanue 
Orvzomve ~alustrie 
Erethizon doreatum 
Canie l u ~ u s  
Hartee americanue 
Hartee Dennanti 
Felie concolo~ 
relie canadensis 
Cervue canadeneie 
Bison bison 

Botaurue lentiainosus 
~ o b r v c h u a  exilic 
Nvctanaeea violacea 
Haliaeetus leucoceuhalus 
Circue cvaneue 
Falco perearinue 
Rallue eleaane 
Crus canadensis 
Charadrius melodus 
Sterna hirundo 
Chlidoniae niaer 
Tvto alba 
S~hvrauicus variue 



Bewick' e wren 
Winter wren 
Sedge wren 
Hermit thrush 
Loggerhead ehrike 
Golden-winged warbler 
Magnolia warbler 
Kirtland'e warbler 
Northern waterthrueh 
Canada warbler 
Lark eparrow 
Dark-eyed junco 

mrvomanes b e w F c u  
Troalodvtes groalodvte~ 

G i e t o t h ~ ~ ~  Qbtensiq 
Catharue auttatue 
L,aniue Judovicianue 
Vennivora chrvso~tera 
pendroica maanolia 
Dendroica kirtlandii 
Seiurue noveboraceneie 
Wileonia canadeneie 
chondeetea arammacue 
Junco hvemalie 

Threatened 

Upland sandpiper Bartramia lonaicauda 

Special Intereet 

Sno y egret 
Little blue heron 
Cattle egret 
American black duck 
Sharp-shinned hawk 
Double-crested cormorant 
Black vulture 
Red-ehouldered hawk 
Virginia rail 
Sora 
Common enipe 
Long-eared owl 
Short-eared owl 
Northern saw-whet owl 
Chuck-will's-widow 
Purple martin 
Marah wren 
Henelow's sparrow 

Earetta thula 
Earetta caerulea 
Bubulcue Lbie 
Anae gubriwe 
Accipiter etriatue 
Phalacrocorax auritus 
Coraane atratue 
Buteo lineatus 
Rallue lLmicola 
Porzana carolina 
Gallinaao aall Fnaao 
Aeio otue 
Aeio 
Aeaoliue acadicua 
Ca~rimulaue carolinensis 
Proane eubie 
Cietothorue ~alustris 
Ammodramus henslowii 

Extirpated 

American awallow-tailed kite Elanoidee forfLcatus 
Greater prairie chicken Tvmvanuc hue -0 

Ivory-billed woodpecker CamDe~hilue 
Common raven Corvue corax 
Bachman'e sparrow Aimo~hila a- 

Extinct 

Paeeenger pigeon 
Carolina parakeet 

Ecco~ietee mioratorius 
Conurovie carolinensie 



REPTTLES 

Endangered 

Copperbelly water snake perodia ervthroaaeter nealecta 
Eaetern plaine garter enake Thamno~hie radix tadix 
Timber rattleenake crotalue horridus 

Threatened 

Lake Erie water snake 
Kirtland'e enake 

Nercdia ei~edon ineularum 
ClonoQhie kirtlandii 

Special Intereet 

Spotted turtle 
Blandingpe turtle 
Coal ekink 
Black king snake 
Common garter snake (melanietic) 
Rough green enake 
Fox enake 
Maeeaeauga 

AMPHIBIANS 

Hellbender 
Blue-epotted ealamander 
Green ealamander 
Cave ealamander 
Eastern epadefoot 

Four-toed ealamander 
Mud ealamander 

Clemve auttatq 
Fnvdoideq blandinaii 
Eumecelr 
bam~ro~eltis aetulue niara 
T-m girtalie 
ppheodtvs aeetivua 
Elanhe ~lll~illg 
S- catenatue 

Ctvntobranchue alleaaniensis 
Ambvetoma laterale 
Aneides aeneus 
Purvcea lucifuaa 
Scavhio~ue holbrookii 

Special Intereet 

FISHES 

Endangered 

Ohio lamprey 
Northern brook lamprey 
Mountain brook lamprey 
Lake eturgeon 
Shovelnoee Bturgeon 
Spotted gar 
Cieco 
Tonguetied minnow 
Popeye ehiner 

Hemidactvlium ecutatum 
Peeudotriton montanus 

Xchthvomvzon bdellium 
Ichthvomvzoq foasor 
Jc ht hvomvzoq s e e  lev i 
AciQeneer fulveecene 
Sca~hirhvnchus D l a t ~ r ~ n ~ h ~ S  
Le~ieosteue oculatua 
Coreaonue artedu 
E x o a l o e s y m  laurae 
Notronie 



Bigeyr shiner 
Pugnoee minnow 
Blackchin shiner 
Blacknoee rhiner 
niesieeippi oilvery minnow 
Blue sucker 
Greater redhoree 
Longnose oucker 
Blue catfish 
Mountain madtom 
Northern madtom 
Scioto madtom 
Pirate perch 
Weetern banded killifish 
Channel darter 
Spotted darter 

Silver lamprey 
Paddlefieh 
Roeyaide dace 
Bigmouth ehiner 
Lake chubeucker 
River darter 
Bluebreaet darter 
Tippecanoe darter 

Shortnoae gar 
Goldeye 
Mooneye 
Brook trout 
Lake trout 
Lake whitefieh 
Muekellunge 
Speckled chub 
River redhoree 
Eastern sand darter 
Slenderhead darter 
Iowa darter 
Spoonhead aculpin 

Threatened 

potrowis boons 
YotrpeLp emFliae 
potronia heterodon 
potrowis heterole~ia 
flvboanathue 
Wcle~tyl l  
poxomtoma valencienneei 
~atostomum Satoetomu~ 
Jctalurus furcatu~ 
POtuNQ d 8 u t m  
potunls 
poturum WautrnQat 
fi~hredoderuq savanue 
Pundulue genona 
Percina- 
gtheoetomq 

Jchthvomvzo~ uw 
polvodon enathulq 
Clinoetomus funduloidee 
~otrouie porealia 
Dimvzon sucetta 

shumardj 
E m  camurum 
Etheoatoma tinwcanoe 

Special Intereet 

&enieoateue ~latostomue 
Jiiodon alosoidee 
Hiodon 
Salvelinue fontinalie 
Salvelinue namavcueh 
Coreaonue ~ u m a f o r m i e  
Eeox maeuuinonqy 
Hvbo~eia aeetivalie 
Hoxoetomq W a t u q  
p m o c r w t a  pellucida 
Percina ghoxocenhala 
Etheoetomq exile 
Cottue rice& 

Extirpated 

Alligator gar 
Pugnoee shiner 
Longhead darter 
Gilt darter 
Cryetal darter 

Lenieoeteue snatula 
N0tr0Die -@ 

percina macrocenhala 
Percina evidee 
Ammoctwta aenrella 



Harelip eucker 
Blue pike 

CRAYFISHES 

-- 

Extinct 

u!xm.u- 
Stitomtedioq vitrsum alaucum 

Threatened 

Sloan'e crayfimh Orconectee oloanii 

Special Intereet 

Great Lakes crayfieh 
Northern crayfieh 

JSOPODS 

Special Intereet 

Faecidotea micie~eluncae 
Caecidotea rotunda 

BUTTERFLIES 

Endangered 

Persiue dusky wing 
Two-epotted ekipper 
Frosted elfin 
Karner blue 
Purpliah copper 
Swamp metalmark 
Regal fritillary 

Threatened 

Silver-bordered fritillary 

Special Intereat 

Grizzled ekipper 
Olympia marblewing 
Edward'e hairstreak 

Mitchell'e satyr 
Mustard white 

m n n i e  peraiue 
E u D ~ v ~ ~  bimacula 
Jnciealtq &ue 
pvcaeidea melieea eamuelie 
&-a helloidee 
Calemhelie muticum 
S~everia fdalia 

Boloria eelene 

p v r w  Gentaureae wvandot 
Suchloe 0-a 
Satvrium edwardeii 

Extirpated 



MOTHS 

Endangered 

Unexpected cycni 
Graceful underwi 

Pointed eallow 

Wayward nymph 

The pink-streak 

Cycnia inooinatue 
catocala sracilie 
S~artini~haaa inope 
Hnocoena enervata 
Paoai~ema eil~hii 
pa paiuema beerianq 
Cithouhane aemiuet a 
Trichoclea arteata 
Tricholita notata 
Melanchra aeeimilie 
p~iulaea gpiata 
Uf eue olicatue 
Ufeue eatvricue 
Ervthroecia hebardi 

Threatened 

Catocala antinvm~ha 
Spartiniuhaaa uanatela 
Eaqitana littera 
Faronta rubri~ennie 

Special Intereet 

Buck moth 
One-eyed sphinx 
Slender clearwing 

Subflava sedge borer moth 
Columbine borer 
Bracken borer moth 
Osmunda borer moth 

Goat sallow 

Purple arches 
Scurfy quaker 

Hemileuca maia 
Smerinthue cerievi 
Hemaris aracilie 
Macrochilo bivittata 
Phalaenoetola -i 
Paectee abroetolella 
Capis curvata 
Tarachidia binocula 
Aoamea mixta 
Aaroverina lutosa 
Archanara eubflava 
Pa~aivema leucoet iama 
Pauaiuema -i 
Papai~erna s~ccioeissima 
Chvtonix aeneilie 
Amolita rosoola 
Homoalaea hircina 
Brachvlomia alaene 
Pol ia pur~urieeata 
Homorthodee f. futfurata 
Protorthodee incincta 
-manifests 
Euchlaena milnei 



BEETLES 

Endangered 

peeudano~hthalmue kramer _i, 
peeudanonhthalmu~ ghioeneie 
Nicrouhorue americanua 

Special Intereet 

Cicindela hirticollis 
Cicindela 4ncocieconensis 
Cicindela m 
C-a cureitane 
Cfcindela- 
Cicindela macrq 

MOLLUSKS 

Endangered 

Fanehell. 
Butterfly 
Elephant-ear 
Purple catspaw 
White catspaw 
Northern riffleshell 
Long-solid 
Cracking pearly mussel 
Pink aucket 
Pocketbook 
Yellow sandshell 
Eaetern pondmueeel 
Washboard 
Hickorynut 
Ring pink 
White wartyback 
Orange-footed pearly mussel 
Sheepnose 
Clubshell 
Ohio pigtoe 
Rough pigtoe 
Pyramid pigtoe 
Fat pocketbook 
Rabbitefoot 
Winged maple leaf 
Monkeyf ace 
Wartyback 
Purple lilliput 
Rayed bean 
Little epectaclecase 

ateaaria 
Ellivaariq Jineolata 
Ellivtio craasidene craesidene 
Epioblaema o. aicruata 
E~ioblaema ~erobliuua 
p- toruloea ranuiana 
]Pusconah mac- m- 
pemistena Jata 
Sam~eilie o-a 
pm~ei1i.e ovata 
&amveilie teree 
h i m  naeutq 
&leaalonaiat# nervosa 
Obovaria olivaria 
Obovaria retuea 
Plethobaeua cicatricoeus 
Plethobaeue coo~erianus 
Plethobaeue cwhvue 
pleurobemq $lava 
Pleurobema cordatum 
pleurobemq plenum 
Pleurobema rubrum 
Potamilua canax 
p v $ &  cvlindrica cvlindrica 
guadrulg fraaoea 
puadrula metanevra 
Q u m  nodulata 
Toxolasmq Jividue 
Villoea fabalie 
Villoea lienoea 



Threatened 

Snuf f b ~ x  
Ebonyehell 
Black eandehell 
Threehorn wartyback 
Fawnef oot 
Pondhorn 

Flat floater 
purple wartyback 
Wavy-rayed lampmuseel 
Round pig-toe 
Salamander mueeel 
Deertoe 

nucket 
Rock pocketbook 
Spectaclecase 
Scale ehell 
Weetern eand ehell 
El 1 ipee 

Leaf ehell 
Fork ehell 
Round snuffbox 

Tubercled bloeeom 
Scioto pigtoe 

DFoblaemq triauetra 
rueconaiq ebena 
Cicrumia recta 
Oblimaria reflexa 
Truncilla donaciformis 
Unromerue tetralaemue 

Special Intereet 

Extirpated 

Extinct 

modonta eubotbiculata 
Cvclonaiae tuberculata 
Lamneilie fasciola 
Pleurobema sintoxia 
Sim~sonaias ambima 
Truncilla truncata 

ActinonaLae L. Jiaamentina 
Arcidene confraaosue 
Cumberlandia monodonta 
Le~todea lebtodon 
&iaumia eubroetrata 
Venustaconcha g. elliosiformis 

Eoioblaema flexuoea 
Eoioblaema lewiei 
E~ioblasma Dersonata 
E~ioblaema ~ h i l l i ~ e i  

g. toruloea 
Pleurobema bournianum 



Ohio Department of Natural Resources 
Division of Natural Areas Ls Preserves 
1889 Fountain Square Court 
Columbus. Ohio 43224 
(61 4) 265-6453 v (6 14) 267-3096 (FAX) 
hrrp:~~www.dnr.ohio.gov/odnr/dnap/dnap.html 

George V Vornovrch . Governor 

Donoid C. Anderson D~recror 

RARE NATIVE OHIO PLANTS 
1996-97 Status List 

The attached list of Ohio endangered. threatened, potentially threatened, and presumed extirpated 
native plant tam was determined by the Division of Natural Areas and Preserves with the advice and 
guidance of the Ohio Rare Plant Advisory Committee. The list was compiled pursuant to Ohio Revised 

'.- Code Chapter 151 8 which directs the Chief of the Division of Natural Areas and Preserves to adopt criteria 
for listing and to compile lists of plants that are endangered and threatened in Ohio. This list replaces the 
1994-95 status list. 

The list is divided into six phylogenetic groups: Lichens, Bryophytes, Pteridophytes. 
Gymnosperms, Monocotyledons, Dicotyledons. Within each group, families and their associated taxa are 
arranged in alphabetic order. Taxonomy and nomenclature of vascular plants generally follow Gleason 
and Cronquist (I99 I). A taxon can be located in Gleason and Cronquist by the listed name or by the 
synonym in parentheses. Vascular taxa not included in Gleason and Cronquist are so identified and 
followed by a specific reference. Taxonomy and nomenclature of the non-vascular plants follow 
Anderson. Crum and Buck (1990) and Anderson (1990) for bryophytes and Hale (1979) for lichens. The 
numbers in the "Count Guide" column refer to features on the criteria list for measuring plant population 
size. The columns marked "OH" and "US" indicate status of the taxon as assigned by the Ohio Division of 
Natural Areas and Presentes (Ohio Administrative Rules 1501 : 18-1-01 through 1501 : 18-2-05) and by the 
U.S. Fish and Wildlife Service. 

- The 1996-97 plant list was formally revised by administrative rule-making procedure in June, 
1996, based upon information in the Natural Heritage data base as of January, 1996. This list will be 
reviscd again in 1998. The 1996-97 list contains 103 presumed extirpated, 21 3 endangered, 153 
threatened and 162 potentially threatened taxa. plus 23 plant taxa with no assigned status. Only data from 
1976 through January, 1996 were considered in assigning endangerment status. 

Information on these 654 plants is contained in the Division's Natural Heritage data base and is 
generally accessible for research or environmental review through the Data Services Program. Application 
forms and 3 brochure may be obtained from the Division. Upon request, the Division can also provide a 
completely alphabetic status list of rare Ohio plants. 

In the last nvo years. several presumed extirpated plants, and many additional locations of other 
rare plants. have been discovered by Ohio's professional and amateur botanists and naturalists. These 
discoveries help the Division make presemation and land acquisition decisions. Field work leading to 
improvements in t h ~ s  list Icas supported in part by the Ohio income Tax Checkoff Program. The Division 
\\auld appreclntr additional information that would improve the accuracy of this list. including information 
on ncnly disco\cred occurrences of these plants and current sizes of known populations. Please contact 
the Di\ Ision of Yatural .Areas and Presenes if \ou have questions or information concerning these species. 

@ zr~nled an recyc'ed Caper 



OHIO STATUS DESIGNATION CRITERIA 

"E" Endawered Species: A native Ohio plant species may be designated endangered if, based on its 
known status in Ohio, one or more of the following criteria apply: 
( I )  The species is a federal endangered species extant in Ohio. 
( 2 )  The natural populations of the species in Ohio are limited to three or fewer occurrences. 

(3) The distribution of the natural populations of the species in Ohio is limited to a geographic 
area delineated by three or fewer United States Geological Survey 7.5 minute quadrangle 
maps. 

(4) The number of plants in all the natural populations of the species in Ohio is limited to one 
hundred or fewer individual, physically unconnected plants. 

"T" Threatened Species: A native Ohio plant species may be designated threatened if, based on its 
known status in Ohio, one or more of the following criteria apply: 
(1) The species is a federal threatened species extant in Ohio but not on the state endangered 

species list. 
(2) The natural populations of the species in Ohio are limited to no less than four nor more than 

ten occurrences. 
(3) The distribution of the natural populations of the species in Ohio is limited to a geographic 

area delineated by no less than four nor more than seven United States Geological Survey 
7.5 minute quadrangle maps. 

"X" Presumed Extimated Species: A native Ohio plant species may be designated presumed extirpated 
when no natural populations of the species have been documented since 1974. 

"P" Potentiallv Threatened Species: A native Ohio plant species may b: designated potentially 
threatened if one or more of the following criteria apply: 
(1 )  The species is extant in Ohio and does not qualify as a state endangered or threatened 

species, but it is a proposed federal endangered or threatened species or a species listed in 
the Federal Renister as under review for such proposal. 

(2) The natural populations of the species are imperiled to the extent that the species could 
conceivably become a threatened species in Ohio within the foreseeable future. 

(3)  The natural populations of the species, even though they are not threatened in Ohio at the 
time of designation, are believed to be declining in abundance or vitality at a significant rate 
throughout all or large portions of the state. 

"A" Added Species: A native Ohio plant species which has recently been added to the Natural 
Heritage Program rare plant inventory. Sufficient information has not yet been obtained to 
determine the Ohio endangerment status. 

NOTE: Data must be in the Natural Heritage Program data base to be considered for determination of 
species status. 

Recommended citation: Ohio Division of Yatural Areas and Preserves. 1996. Rare native Ohio plants: 
1996-97 status list. Ohio Department of Natural Resources. Columbus, OH. 29 pp. 



FEDERAL LISTED OHIO PLANT SPECIES 

Source: Octoben 3 1. 1995. U.S. Fish & Wildife Service, "Endangered and Threatened 
Wildlife and Plants," 50 CFR 17.1 1 & 17.1 2. 

Ohio-selected scientific and common names are listed first. Federal-selected 
names are shown in parentheses if they differ h m  the names on the Ohio list. 

E = Federal endangered 

T = Federal threatened 

-- NOTE: Starting in July 1995, the U.S. Fish & Wildlife Service began to revise their procedures and 
terminology for species proposed as candidates for listing as federal endangered and federal 
threatened. The Category 2 and Category 3 species lists were eliminated. Former Category 1 
species are now called federal candidate species. This new policy and the candidate species list 
were published in the February 28, 1996 Federal Register, Vol. 61 ,No. 40, pp. 7595-7613, 
"Endangered and Threatened Wildlife and Plants; Review of Plant and Animal Taxa That Are 
Candidates for Listing as Endangerd or Threatened Species." At this time, there are no Ohio 
plants on the federal candidate species list. 

U S  OH 
Status Status -- Scientific Name 

T E Aconitum noveboracense 

Common Narne(s1 

Northern Monkshood 
(Northern Wild Monkshood) 

.-. T E Hymenoxys herbacea Lakeside Daisy 

E E Isotria rnedeoloides Small Whorled Pogonia 

T T Platanthera leucophaea 

T E Spiraea v irginiana 

Prairie Fringed Orchid 
(Eastern Prairie Fringed Orchid) 

Appalachian Spiraea 
(Virginia Spiraea) 

E E Trit'olium stoloniferum Running Buffalo Clover 
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DIVISION OF NATURAL AREAS AND PRESERVES 
RARE NATIVE OHIO PLANTS 

1996 - 1997 STATUS LIST 

Lichens 

BAEOMYCETACEAE. 
. . . . . . . . . . . . . . . . . . . . . . . .  Baeornyces absolutus, Pink Dot Lichen 

COLLEMATACEAE. 
Collerna bachmanianum, Bachman's Pulp Lichen . . . . . . . . . . . . . . .  
Collerna coccophorum, Soil Pulp Lichen . . . . . . . . . . . . . . . . . . . . . . .  
Collerna conglomeratum, Dotted Pulp Lichen . . . . . . . . . . . . . . . . . . . .  
Collema crispum, Crinkled Pulp Lichen . . . . . . . . . . . . . . . . . . . . . . . .  
Collema fuscovirens (C. tuniforme), Dusky Jelly Lichen . . . . . . . . . . .  

PARMELIACEAE. 
Canoparrnelia texana (Pseudoparrnelia texana), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Buzzardroost Rock Lichen 
Parmotrerna madagascariaceurn, Madagascar Shield Lichen . . . . . . . .  
Punctelia perreticulata (Parmelia perreticulata), Reticulate Shield Lichen 

RAMALMACEAE. 
Ramalina farinacea, Dotted Twig Lichen . . . . . . . . . . . . . . . . . . . . . . .  
Ramalina intennedia, Sandstone Twig Lichen . . . . . . . . . . . . . . . . . . .  
Ramalina petrina, Appalachian Trail Lichen ..................... 
Rarnalina pollinaria, Powdery Twig Lichen . . . . . . . . . . . . . . . . . . . . .  

--- STICTACEAE. 
Sticta weigelii, Weigel's Leather Lichen . . . . . . . . . . . . . . . . . . . . . . . .  

VERRUCARIACEAE. 
. . .  Catapyrenium lachneum (Dermatocnrpon lachneum), Liver Lichen 

Bryophytes 

AMBLY STEGIUM. 
. . . . . . . . . . . . .  Scorpidium scorpioides, Turgid Brown Worm  moss 

ANDREAEACEAE. 
. . . . . . . . . . . . . . .  Andreaea rupestris var. rupestris, Black Rock Moss 

ANOMODONTACEAE. 
Anomodon viticulosus. Long Tail Moss . . . . . . . . . . . . . . . . . . . . . . .  

Count  
Guide - 
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OH US 



Count Status 
Guide OH US 

BRACHYTHECIACEAE. 
Tomentypnum nitens, Fuzzy Hypnum Moss . . . . . . . . . . . . . . . . . . . . .  (6 )  A 

BRY ACEAE. 
. . . . . . . . . . . . . . . . . . .  Anomobryum filifonne, Common Silver Moss (6 )  A 

BUXBAUMIACEAE. 
. . . . . . . . . . . . . . . . . . .  Buxbaumia minakatae, Ethereal Elf Cap Moss (6 )  E 

DIPHYSCIACEAE. 
Diphyscium cumberlandianurn. Cumberland 

Grain 0' Wheat Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (6 )  E 
L 

FISSIDENTACEAE. 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Fissidens hyalinus, Filmy Fissidens (6)  E 

PLAGIOTHECIACEAE. 
Plagiothecium latebricola, Lurking Leskea . . . . . . . . . . . . . . . . . . . . . .  

PO'TTIACEAE. 
. . . . . . . . . . . . . . . . . .  Barbula indica var. indica. Twisted Teeth Moss 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tonella inclinata, Curved Tortella 
. . . . . . . . . . . . . . . . . .  Weissia sharpii. Sharp's Green-cushioned Moss 

PTYCHOMITRIACEAE. 
. . . . . . . . .  Carnpylostelium saxicola, Rock-loving Swan-necked Moss 

. . . . . . . . . .  Ptychornitrium drummondii, Drummond's Ptychomitrium 

L 
SPHAGNACEAE. 

. . . . . . . . . . . . . . . . . .  Sphagnum bartlettianum, Bartlett's Peat Moss 
. . . . . . . . . . . . . . . . .  Sphagnum riparium. Shore-growing Peat Moss 

THUIDIACEAE. 
Thuidiurn allenii, Allen's Fern Moss . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ASPLENIACEAE. Spleenwon Family 
Aspleniurn bradleyi, Bradley's Spleenwort . . . . . . . . . . . . . . . . . . . . . .  
Asplenium resiliens, Black-stem Spleenwort . . . . . . . . . . . . . . . . . . . .  
Asplenium rura-munria Wall-rue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cystopteris tennesseensis (not in Gleason and Cronquist 

. . . . . . . . . .  1991, see Cranfill 1980), Tennessee Bladder Fern 
Dpopteris clintoniana. Clinton's \i'ood Fern . . . . . . . . . . . . . . . . . . . .  



ASPLENIACEAE. Spleenwort Family (Cont'd.) 
Gymnocarpium appalachianum (not in Gleason and Cronquist 

199 1, see Pryer and Haufler 1993). Appalachian 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oak Fern 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Gymnocarpium dryopteris, Oak Fern 
Phegopteris connectilis (Thelypteris phegopteris), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Long Beech-fern 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Woodsia ilvensis. Rusty Woodsia 

. BLECHNACEAE. Deer-fern Family 
. . . . . . . . . . . . . . . . . . . . . . .  Woodwardia areolata. Netted Chain-fern 

\/ . . . . . . . . . . . . . . . . . . . . .  Woodwardia virginica, Virginia Chain-fern 

EQUISETACEAE. Horsetail Family 
. . . . . . . . . . . . . . . . . . . . .  Equisetum sylvaticum, Woodland Horsetail 

. . . . . . . . . . . . . . . .  Equisetum variegatum, Variegated Scouring-rush 

HY MENOPHY LLACEAE. Filmy Fern Family 
. . . . . . . . . . . . . .  Trichomanes boschianum. Appalachian Filmy F e r n .  

ISOETACEAE. Quillwort Family 
. . . . . . . . . . . . . . . . . . . .  lsoetes echinospora. Spiny-spored Quillwort 

. . . . . . . . . . . . . . . . . . . . .  lsoetes engelrnannii, Appalachian Quillwort 

LYCOPODIACEAE. Clubmoss Family 
Lycopodiella margueritae (not in Gleason and Cronquist 199 1, 

see Wagner and Beitel 1993). Northern Prostrate Clubmoss . . 
Lycopodiurn appressum, Southern Clubmoss . . . . . . . . . . . . . . . . . . . .  

OPHIOGLOSSACEAE. Adder's-tongue Family 
. . . . . . . . . . . . . . . . . .  Botrych iurn biternatum, Sparse-lobe Grape-fern 

. . . . . . . . . . . . . . . . . . .  Botrychiurn lanceolaturn, Triangle Grape- fern 
. . . . . . . . . . . . . . . . . . . .  Botrychiurn rnultifidum, Leathery Grape-fern 

. . . . . . . . . . . . . . . . . . . . . . . . .  Botrychiurn simplex, Least Grape-fern 
. . . . . . . . . . . .  Ophioglossum engelrnannii, Limestone Adder's-tongue 

POLJ'PODIACEAE. Polypody Family 
. . . . . . . . . . . . . . . . .  Polypodium polypodioides, Little Gray Polypody 

SEL.4GINELLACEAE. Selaginella Family 
Selaginella eclipes (S. apoda in pan, see Buck 1977), 

%lid\\est Spihemoss . . . . . . . . . . . . . . . . . . . . . . . . . .  

Count Status 
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SELAGMELLACEAE. Selaginella Family (Cont'd.) 
Selaginella rupestris. Rock Spikernoss . . . . . . . . . . . . . . . . . . . . . . . . .  (6) E 

Gymnosperms 

CUPRESSACEAE. Cypress Family 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Juniperus communis, Ground Juniper (6) T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thuja occidentalis, Arbor Vitae (1) p 

PINACEAE. Pine Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Larix laricina, Tamarack (1 P 

Angiosperms - Monocotyledons 

AGAVACEAE. Agave Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Agave virginica, American Aloe ( 1 )  T 

ALISMATACEAE. Water-plantain Family 
. . . . . . . . . . . . . . . . . . . . . . .  Alisma triviale, Northern Water-plantain (1  ) T 

Echinodorus rostratus (E. berteroi var. lanceolatus), 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bur-head (2) E 

Lophotocarpus calycinus (Sagittaria calycina), 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Southern Wapato (2) I- 

. . . . . . . . . . . . . . . . . . . .  Sagittaria australis, Long-beaked Anowhead (2) p 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sagittaria cuneata, Wapato (2) E 

. . . . . . . . . . . . . . . . . . . . . .  Sagittaria graminea, Grass-leaf Arrowhead (2) E 
. . . . . . . . . . . . . .  Sagittaria latrfolia var. pubescens, Hairy Arrowhead ( 2 )  p 

. . . . . . . . . . . . . . . . . . . . . .  Sagittaria rigida, Deer's-tongue Arrowhead (2) T 
' d 

ARACEAE. Arum Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calla palustris, Wild Calla (6) p 

CYPERACEAE. Sedge Family 
. . . . . . . . . . . . . . . . . .  Carex abscondita, Southern Leafy Wood Sedge (5) T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex alata. Broad-winged Sedge (5) p 
. . . . . . . . . . . . . . . . . .  Carex albicans var. emmonsii, Ernmons' Sedge (5) T 

. . . . . . . . . . . . . . . . . . . . . . . . .  Carex albolutescens, Pale Straw Sedge (5) T 
. . . . . . . . . . . . . . . . . . . . . . . .  Carex alopecoidea, Northern Fox Sedge (6) A 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Cares aquatilis, Leafy Tussock Sedge (5) T 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Carex arctata. Drooping Wood Sedge (2) E 
Carex armrantha, Silvery Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (2 )  P 
Cares atherodes, Wheat Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (4 P 

. . . . . . . . . . . . . . . . . . . .  Carex atlantica var. capillacea. Howe's Sedge (5) p 
. . . . . . . . . . . . .  Cares aurea (sensu Voss 19721, Golden-fruited Sedge ( 5 )  P 



CYPERACEAE. Sedge Family (Cont'd.) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex bebbii, Bebb's Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex bicknellii, Bickneil's Sedge 
Carex brunnescens, Brownish Sedge . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex bushii. Bush's Sedge 
Carex cephaloidea (C. sparganioides vat. cephaloidea), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thin-leaf Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex conoidea. Field Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex crawei, Crawe's Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex crus-corvi, Raven-foot Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . .  Carex cryptolepis, Little Yellow Sedge 

Carex debilis var. debilis, Weak Sedge . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Carex decomposita. Cypress-knee Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex deweyana, Dewey's Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Carex diandra. Lesser Panicled Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex disperma, Two-seeded Sedge 
. . . . . . . . . . . . .  Carex echinata (C. cephalantha), Little Prickly Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex flava, Yellow Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex fonnosa, Handsome Sedge 

. . . . . . . . . . . . . . . . .  Carex garberi (sensu Voss 1972), Garbefs Sedge 
Carex haydenii, Hayden's Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex juniperorum (not in Gleason and Cronquist 1991, see 

. . . . . . . . . . . . . . . . . . . . . .  Catling et al. 1993), Juniper Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex lasiocarpa, Slender Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex limosa. Mud Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex longii, Long's Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex louisianica, Louisiana Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cares lucorum, Fire Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Carex lupuliformis, False Hop Sedge 
Carex rnerrin-fernaldii (C. brevior in part, see VOSS 1972), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fernald's Sedge 
Carex mesochorea (C. cephalophora var. mesochorea), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midland Sedge 
Carex oligosperma, Few-seeded Sedge . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex pallescens, Pale Sedge 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cares peckii, Peck's Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carex projecta. Necklace Sedge 
. . . . . . . . . . . . . . . . . .  Cares pseudocgperus, Northern Bearded Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . .  oe Cares purpurifera. Purple Wood Sed, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cares radiata, Radiate Sedge 

. . . . . . . . . . . . . . . . . .  Cares retroflexa var. retroflexa Retlesed Sedge 
. . . . . . . . . . . . . . . . . . . . . . . .  Cares retrorsa. Retlexed Bladder Sedge 
. . . . . . . . . . . . . . . . . . . . . . . .  Cares richardsonii. Richardson's Sedge 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cares sam\ellii. Sart\\ell's Sedge 
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CY PERACEAE. Sedge Family (Cont'd.) 
Carex siccata. Hay Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex sprengelii, Sprengel's Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex sterilis, Fen Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex straminea, Straw Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex striatula, Lined Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Carex styloflexa, Lowland Wood Sedge 
Carex suberecta, Prairie Straw Sedge . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex tenuiflora, Thin-flowered Sedge . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex utriculata, Beaked Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carex viridula, Little Green Sedge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cladium mariscoides, Twig-rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cyperus acuminatus, Pale Umbrella-sedge . . . . . . . . . . . . . . . . . . . . . .  
Cyperus diandrus, Low Umbrella-sedge . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Cyperus dipsaciformis (C. retrofractus), Teasel-sedge 
. . . . . . . . . . . . . . . . .  Cyperus houghtonii, Houghton's Umbrella-sedge 

. . . . . . . . . . . .  Cyperus lancastriensis, Many-flowered Umbrella-sedge 
Cyperus refractus, Reflexed Umbrella-sedge . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Cyperus schweinitzii, Schweinitz's Umbrella-sedge 
Eleocharis caribaea., Caribbean Spikerush . . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis compressa, Flat-stem Spikerush . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis engelmannii (E. ovata in part), Engelmann's 

Spikerush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis intermedia, Matted Spikerush . . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis olivacea (E. flavescens var. olivacea), 

Olivaceous Spikerush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis ovata, Ovate Spikerush . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis parvula, Least Spikerush . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Eleocharis pauciflora, Few-flowered Spikerush . . . . . . . . . . . . . . . . . .  
Eleocharis quadrangulata, Four-angled Spikerush . . . . . . . . . . . . . . . .  
Eleocharis wolfii, Wolfs Spikerush . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Eriophorum gracile, Slender Cottongrass . . . . . . . . . . . . . . . . . . . . . . .  
Eriophorum virginicum, Tawny Cottongrass . . . . . . . . . . . . . . . . . . . .  
Eriophorum viridi-carinaturn, Green Cottongrass . . . . . . . . . . . . . . . . .  
Lipocarpha drumrnondii (Hemicarpha micrantha var. aristulata), 

Drumrnond's Dwarf Bulrush . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lipocarpha micrantha (Hemicarpha micrantha var. micranthn), 

Dwarf Bulrush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rh>nchospora alba, White Beak-rush . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Rhynchospora globularis, Grass-like Beak-rush 
Scirpus expansus. Woodland Bulrush . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  Scirpus purshianus (sensu Fernald 19501, Pursh's Bulrush 
. . . . . . . . . . . .  Scirpus smithii. (sensu Fernald 1950), Smith's Bulrush 

Scirpus subterminalis. Swaying Rush . . . . . . . . . . . . . . . . . . . . . . . . . .  

Count 
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... CY PERACE:\E. Sedge Family (Cont'd.) 
Scirpus toneyi. Torrey's Bulrush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Scleria oligantha. Tubercled Nut-rush . . . . . . . . . . . . . . . . . . . . . . . . . .  
Scleria pauciflora, Few-flowered Nut-rush . . . . . . . . . . . . . . . . . . . . . .  
Scleria triglomerata. Tall Nut-rush . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Scleria verticillata. Low Nut-rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ERIOC.4ULACEAE. Pipewort Family 
. . . . . . . . . . . .  Eriocaulon septangulare (E. aquaticum). Whitc-buttons 

IRIDACEAE. lris Family 
Iris brevicaulis, Leafy Blue Flag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Iris verna, Dwarf Iris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L- Sisyrinchium atlanticurn. Atlantic Blue-eyed-grass . . . . . . . . . . . . . . . .  
Sisyrinchium montanum. Northern Blue-eyed-grass . . . . . . . . . . . . . . .  

. . . . . . . . .  Sisyrinchium mucronatum, Narrow-leaved Blue-eyed-grass 

JUNCACEAE. Rush Family 
Juncus alpinus (J. alpinoarticulatus), Alpine Rush . . . . . . . . . . . . . . . .  
Juncus balticus (J. arcticus in part), Baltic Rush . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Juncus diffusissimus. Diffuse Rush 
Juncus greenei, Greene's Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Juncus interior (J. tenuis in part), Inland Rush 
. . . . . . . . . . . .  Juncus platyphyllus (J. tenuis in part), Flat-leaved Rush 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Juncus secundus, One-sided Rush 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Luzula bulbosa, Southern Woodrush 

JUNCAGNACEAE. Arrow-grass Family 
. . . . . . . . . . . . . . . . . . . . .  L Triglochin maritimurn, Seaside Arrow-grass 

Triglochin palustre. Marsh Arrow-grxs . . . . . . . . . . . . . . . . . . . . . . . .  

LEMNACEAE. Duckweed Family 
. . . .  . . . . . . . . . . . . . . . . . . . . . . .  Lemna valdiviana. Pale Duckweed : 

Wolffiella floridana Wolffiella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LILIACEAE. Lily Family 
Clintonia borealis, Bluebead-lily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clinronia umbellulata, Speckled Wood-lily . . . . . . . . . . . . . . . . . . . . . .  
Disporum macul~tum, Nodding Mandarin . . . . . . . . . . . . . . . . . . . . . .  
Ep~hronium rostratum (not in Gleason and Cronquist 199 1, 

. . . . . . . . . . . . . . . . . . . . . . . . . .  see Braun 1967), Goldenstar 
Lilium philadelphicum. Wood-lily . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lilium superburn. Turk's-cap Lily . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Melanthium virginicum. Bunchflower . . . . . . . . . . . . . . . . . . . . . . . . .  

Count Status 
Guide OH US 



Count Status 
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LILIACEAE. Lily Family (Cont'd.) 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Nothoscordum bivalve. False Garlic 

. . . . . . . . . . . . . . . . . .  Smilacina trifolia, Three-leaved Solomon's-seal 
. . . . . . . . . . . . . . . . . . . . . . . . .  S tenanthium grarnineurn, Feather-bells 
. . . . . . . . . . . . . . . . . . . . . . . . .  Streptopus roseus. Rose Twisted-stalk 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Tofieldia glutinosa, False Asphodel 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Trillium cernuum, Nodding Trillium 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trillium nivaie, Snow Trillium 

. . . . . . . . . . . . . . . . . . . . . . .  Trillium recurvatum, Prairie Wake-robin 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Trillium undulatum, Painted Trillium 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Veratrum woodii. Wood's Hellebore 
. . . . . . . . . . . . . . . . . . . . . .  Zigadenus elegans var. glaucus, Wand-lily 

L 

NAJADACEAE. Water-nymph Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Najas gracillima. Thread-like Naiad 

ORCHIDACEAE. Orchid Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arethusa bulbosa, Dragon's-mouth 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calopogon tuberosus, Grass-pink 
Coeloglossum viride (Habenaria viridis), Long-bracted 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Orchid 
. . . . . . . . . . . . . . . . . . . . . .  Corallorhiza maculata, Spotted Coral-root 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Corallorhiza trifida, Early Coral-root 
. . . . . . . . . . . . . . . . . . . . . .  Corallorhiza wisteriana. Spring Coral-root 

Cypripedium calceolus var. parviflorum, Small Yellow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lady's-s!ipper 

Cypripedium calceolus var. pubescens, Large Yellow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lady's-slipper 

Cypripedium candidurn. White Lady's-slipper . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Cypripedium reginae. Showy Lady's-slipper 

. . . . . . . . . . . . . . .  Goodyera tesselata, Checkered Rattlesnake-plantain 
Hexalectris spicata. Crested Coral-root . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  lsonia medeoloides, Small Whorled Pogonia 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Listera cordata, Heartleaf Twayblade 

. . . . . . . . . . . . . . . . . . . . . . . .  Malaxis uni folia, Green Adder's-mouth 
Platanthera blephariglottis (Habenaria blephariglottis), 

White Fringed Orchid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Platanthera ciliaris (Habenaria ciliaris), Yellow 

Fringed Orchid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Platanthera clavellata (Habenaria clavellata), Green 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Woodland Orchid 
Platanthera flava (Habenaria flaval. Tubsrcled 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rein-orchid 



Count 
Guide 

Status 
OH US 

ORCHIDACEAE. Orchid Family (Cont'd.) 
Platanthera grandiflora (Habenaria psycodes var. 

. . . . . . . . . . . . . . . .  grandiflora), Large Purple Fringed Orchid 
Platanthera hookeri (Habenaria hookeri), Hooker's 

Orchid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Platanthera hyperborea (Habenaria hyperborea), Tall 

Northern Green Orchid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Platanthera leucophaea (Habenaria leucophaea), Prairie 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fringed Orchid 
Platanthera orbiculata (Habenaria orbiculata), Large 

Round-leaved Orchid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Platanthera psycodes (Habenaria psycodes var. psycodes), 

Small Purple Fringed Orchid .......................... 
Pogonia ophioglossoides, Rose Pogonia . . . . . . . . . . . . . . . . . . . . . . . .  
Spiranthes lucida, Shining Ladies1-tresses . . . . . . . . . . . . . . . . . . . . . . .  
Spirant hes magnicamporum, Great Plains Ladiest-tresses . . . . . . . . . . .  
Spirant hes ovalis, Lesser Ladies1-tresses . . . . . . . . . . . . . . . . . . . . . . . .  
Spiranthes rornanzoff~ana, Hooded Ladies1-tresses . . . . . . . . . . . . . . . .  
Triphora trianthophora, Three-birds-orchid . . . . . . . . . . . . . . . . . . . . . .  

POACEAE. Grass Family 
Agrostis elliottiana, Elliott's Bent-grass . . . . . . . . . . . . . . . . . . . . . . . . .  
Ammophila breviligulata. American Beach Grass . . . . . . . . . . . . . . . .  
Andropogon virginicus var. abbreviatus, Bushy Beardgrass . . . . . . . . .  
Aristida necopina (A. longespica var. geniculata), False 

Arrow-feather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aristida purpurascens, Purple Triple-awned Grass . . . . . . . . . . . . . . . .  
Calamagrostis porteri spp. insperata, (C. insperata), 

Bartley's Reed Bent Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cinna latifolia, Northern Wood-reed . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Danthonia cornpressa, Flattened Wild Oat Grass . . . . . . . . . . . . . . . . .  
Deschampsia caespitosa, Tufted Hairgrass . . . . . . . . . . . . . . . . . . . . . .  
Descharnpsia flexuosa, Crinkled Hairgrass . . . . . . . . . . . . . . . . . . . . . .  
Digitaria filiformis, Slender Finger-grass . . . . . . . . . . . . . . . . . . . . . . .  
Elymus trachycaulus, Bearded Wheat Grass . . . . . . . . . . . . . . . . . . . . .  
Glyceria acutiflora, Sharp-glumed Manna-grass . . . . . . . . . . . . . . . . . .  
Glyceria borealis, Nonhem Manna-grass . . . . . . . . . . . . . . . . . . . . . . .  
Glyceria grandis, Tall Manna-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyrnnopogon ambiguus. Beardgrass . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Koeleria rnacrantha (K. pyrarnidata). Junegrass . . . . . . . . . . . . . . . . . .  
Leersia lenticularis, Catchfly Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Melica nitens, Three-flowered Melic . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Muhlcnbergia capillaris. Hairgrass . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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POACEAE. Grass Family (Cont'd.)
Muhlenbergia cuspidata. Plains Muhlenbergia . . . . . . . . . . . . . . . . . . . (5) £
Oryzopsis asperifolia. Large-leaved Mountain-rice . . . . . . . . . . . . . . . . (5) £
Oryzopsis racemosa. Mountain-rice . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) £
Panicum bicknellii (sensu Fernald 1950), Bicknell's

Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) T
Panicum boreale (sensu Femald 1950), Northern

Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) 7
Panicum calliphyllum (sensu Fernald 1950), Tall Green

Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) X
Panicum columbianum, American Panic-grass . . . . . . . . . . . . . . . . . . . (5) p
Panicum commonsianum, Commons' Panic-grass . . . . . . . . . . . . . . . . . (5) £
Panicum laxiflorum. Pale Green Panic-grass . . . . . . . . . . . . . . . . . . . . . (5) p
Panicum leibergii, Leiberg's Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . (5) £
Panicum lindheimeri (P. languinosum var. lindheimeri),

Lindheimer's Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) A
Panicum longifolium. Long-leaved Panic-grass . . . . . . . . . . . . . . . . . . (5) X
Panicum meridionale (P. leucothrix), Southern Hairy

Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) £
Panicum perlongum (P. depauperatum and P. linearifolium in part),

Long-panicled Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) £
Panicum philadelphicum (sensu Hitchcock 1971),

Philadelphia P a n i c - g r a s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4) T
Panicum praecocius (P. villosissimum in part, see Hitchcock 1971),

Early Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) A
Panicum spretum, Narrow-headed Panic-grass . . . . . . . . . . . . . . . . . . . (5) £
Panicum tuckermanii (P. philadelphicum in part, see Hitchcock 1971),

Tuckerman's Panic-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4) A
Panicum verrucosum. Warty Panic-grass . . . . . . . . . . . . . . . . . . . . . . . (5) X
Panicum villosissimum (sensu Hitchcock 1971), Villous Panic-grass . (5) E
Panicum yadkinense, Spotted Panic-grass . . . . . . . . . . . . . . . . . . . . . . . (5) ' E
Paspalum fluitans, Riverbank Paspalum . . . . . . . . . . . . . . . . . . . . . . . . (6) T
Piptochaetium avenaceum, Blackseed Needle Grass . . . . . . . . . . . . . . . (5) X
Poa languida, Weak Spear-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) p
Poa paludigena, Marsh Spear-grass . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) T
Poa saltuensis. Pasture Bluegrass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) £
Poa wolfii. Wolfs Bluegrass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) X
Saccharum alopecuroideum (Erianthus alopecuroides), Silver

Plume Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) X
Schizachne purpurascens, False Melic . . . . . . . . . . . . . . . . . . . . . . . . . (5) £
Schizachyrium scoparium var. littorale. Coastal Little Bluestem . . . . . (5) £
Sphenopholis obtusata var. obtusata. Prairie Wedsegrass . . . . . . . . . . . (2) T
Sphenopholis pensylvanica. Swamp Oats . . . . . . . . . . . . . . . . . . . . . . (5) P
Sporobolus crvptandrus. Sand Dropseed . . . . . . . . . . . . . . . . . . . . . . . . (5) P

-10-
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POACEAE. Grass Family (Cont'd.) 
. . . . . . . . . . . . . . . . . . . . . . .  Sporobolus heterolepis. Prairie Dropseed ( 5 )  T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stipa spartea. Porcupine Grass (5) T 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Triplasis purpurea. Purple Sand-grass (5) P 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Zizania aquatics, Wild Rice (2) T 

PONTEDERIACEAE. Water-hyacinth Family 
. . . . . . . . . . . . . . . . . . . . . . . . .  Heteranthera reni f o n i s ,  Mud-plantain (6) E 

POTAMOGETONACE.4E. Pondweed Family 
. . . . . . . . . . . . . . . . . . . . .  Potarnogeton filiformis, Filiform Pondweed (6) X 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Potarnogeton friesii, Fries' Pondweed (6) E 
. . . . . . . . . . . . . . . . . . .  Potamogeton gramineus, Grass-like Pondweed (6) E 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Potamogeton hillii, Hill's Pondweed (6) E 
. . . . . . . . . . . . . . . . . . . . . . .  Potarnogeton natans, Floating Pondweed (6) P 

. . . . . . . . . . . . . . . . . . .  Potamogeton perfoliatus, Red-head Pondweed (6) x 
. . . . . . . . . . . . . . . . .  Potamogeton praelongus, White-stem Pondweed (6) E 

. . . . . . . . . . . . . . . . . . . . . . .  Potarnogeton pulcher, Spotted Pondweed (6) T 
. . . . . . . . . . . . . . .  Potamogeton richardsonii, Richardson's Pondweed (6) P 

. . . . . . . . . . . . . . . . . . . . .  Potamogeton robbinsii, Robbins' Pondweed (6) E 
. . . . . . . . . . . . . . . . . . . . . . . .  Potamogeton spirillus, Spiral Pondweed (6) E 

. . . . . . . . . . . . . .  Potamogeton strictifolius, Straight-leaved Pondweed (6) x 
Potamogeton tennesseensis (not in Gleason and Cronquist 

. . . . . . . . . . . . .  199 1, see Braun 1967). Tennessee Pondweed (6) E 
. . . . . . . . . . . . . . . . . . . . . . . .  Potarnogeton vaseyi, Vasey's Pondweed (6) x 

. . . . . . . . . . . . . . . . .  Potamogeton zosteriformis, Flat-stem Pondweed (6) P 

SCHEUCHZERIACEAE. Scheuchzeria Family 
..-. Scheuchzeria palustris, Scheuchzeria . . . . . . . . . . . . . . . . . . . . . . . . . .  (1 )  E 

SMILAC.ACE.4E. Catbrier Family 
. . . . . . . . . . . . . .  Smilax herbacer! var. lasioneurs, Pale Carrion-flower (6) T 

. . . . . . . . . .  Smila,, herbacea var. pulverulenta, Downy Carrion-flower (2) E 

SPARG AN1 ACEAE. Bur-reed Family 
. . . . . . . . . . . . . . . . . . . . .  Sparganium androcladum, Keeled Bur-reed (2) P 
. . . . . . . . . . . . . . . . . . . . .  Sparganium chlorocarpum. Small Bur-reed (2) X 

NYR1DACE:IE. Yellow-eyed-grass Family 
. . . . . . . . . . . . . . . . . . . .  X> ris difformis. Carolina Yellow-eyed-grim ( 5 )  E 

. . . . . . . . . . . . . . . . . . . . . . . .  Xy ris tona  Twisted Y ellow-eyed-grass ( 5 )  T 
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Angiosperms - Dicotyledons 

ACANTHACEAE. Acanthus Family 
. . . . . . . . . . . . . . . . . . . . . . . . .  Ruellia caroliniensis. Carolina Ruellia 

ACERACEAE. Maple Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Acer pensylvanicum, Striped Maple 

AMARANTHACEAE. Amaranth Family 
Froelichia floridana. Cottonweed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ANACARDIACEAE. Cashew Family 
. . . . . . . . . . . . . . . . . . . . .  - Rhus arornatica var. arenaria, Beach Sumac 

. . . . . . . . . . . . . . . . . . .  Toxicodendron rydbergii. Northern Poison-ivy 

APIACEAE. Carrot Family 
. . . . . . . . . . . . . . . . . . . . . .  Eryngiurn yuccifoiium, Rattlesnake-master 

. . . . . . . . . . . . . .  Hydrocotyle americana, American Water-pennywort 
Hydrocotyle umbellata, Navelwort . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Ligusticum canadense, l\merican Lovage 
Perideridia americana, Perideridia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APOCYNACEAE. Dogbane Family 
. . . . . . . . . . . . . . . . . . . .  Apocynum sibiricum, Clasping-leaf Dogbane 

AQUIFOLIACEAE. Holly Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Nemopanthus mucronatus, Catberry 

C. ARALIACEAE. Ginseng Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aralia hispida. Bristly Sarsaparilla 

ASCLEPIADACEA E. Milkweed Family 
. . . . . . . . . . . . . . . . . . . .  Asclepias amplexicaulis, Bluntleaf Milkweed 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Asclepias variegata, White Milkweed 
Asclepias viridiflora, Green Milkweed . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Asclepias viridis, Spider Milkweed 
Matelea obliqua, Angle-pod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ASTERACEAE. Aster Family 
. . . . . . . . . . . . . . . . . . .  Antennsria virginica. Shale Barren Pussy-toes 

. . . . . . . . . . . . . . . . . . . . . . .  Artemisia carnpestris, Beach Worm\vood 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aster acurni~~atus. Mountain Aster 

. . . . . . . . . . . . . . . . . . . . . . . . .  Aster drurnmondii. Dru-nmond's Aster 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Xstcr dumosus. Bushy Aster 
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ASTERACEAE. Aster Family (Cont'd.) 
. . . . . . . . . . . . . . . . . . . . . . . .  Aster oblongifolius, Shale Barren Aster 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aster ontarionis, Bottomland Aster 
. . . . . . . . . . . . . . . . . . . . . . .  Aster solidagineus, Narrow-leaved Aster 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aster surculosus, Creeping Aster 
. . . . . . . . . . . . . . . . . . . . . . .  Cacalia plantaginea, Fen Indian-plantain 
. . . . . . . . . . . . . . . . . . . . . .  Chrysogonum virginianum, Golden-knees 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chrysopsis graminifolia, Silkgrass 
. . . . . . . . . . . . . . . . . . . . . . . .  Cirsium carolinianum, Carolina Thistle 
. . . . . . . . . . . . . . . . . . . . . . . .  Conyza ramosissima, Bushy Horseweed 
. . . . . . . . . . . . . . . . . . . . . . .  Eupatorium album, White Thoroughwort 

. . . . . . . . . . . . . . . . .  Eupatorium aromaticum, Small White Snakeroot 
. . . . . . . . . . . . . . . .  Eupatorium hyssopifolium, Hyssop Thoroughwort 

. . . . . . . . . . . . . . . . . . . .  Eupatoriurn incamaturn, Pink Thoroughwort 
Euthamia gymnospennoides (E. remota), Great Plains 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Goldenrod 
. . . . . . . . . . .  Gnaphalium viscosum (G. macounii), Winged Codweed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Helianthus moll is, Ashy Sunflower 
. . . . . . . . . . . . . . . . . . . . .  Helianthus occidentalis, Western Sunflower 

Hieracium canadense (H. kalmii var. fasciculatum), 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Canada Hawkweed 

. . . . . . . . . . . . . . . . .  Hieracium longipilum, Long-bearded Hawkweed 
. . . . . . . . . . . . . . . . . . . . . . . . .  Hymenoxys herbacea, Lakeside Daisy 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Krigia dandelion, Potato-dandelion 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Krigia virginica, Dwarf Dandelion 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lactuca hinuta, Hairy Tall Lettuce 
. . . . . . . . . . . . . . . . . . . . . . . .  Liatris cy lindracea, Slender Blazing-star 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Liatris squarrosa, Scaly Blazing-star 
. . . . . . . . . . . . . .  Megalodonta beckii (Bidens beckii), Water-marigold 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Pluchea camphorata, Camphorweed 
. . . . . . . . . . . . . . . . . . . . . .  Prenanthes aspera, Rough Rattlesnake-root 

. . . . . . . . . . . . . . . . .  Prenanthes crepidinea, Nodding Rattlesnake-root 
. . . . . . . . . . . . . . . . . . .  Prenanthes racemosa, Prairie Rattlesnake-root 

. . . . . . . . . . . . . . . . . . . . . .  Senecio pauperculus, Balsam Squaw-weed 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Silphium laciniatum, Compass-plant 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Solidago arguta, Cut-leaf Goldenrod 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Solidago odors, Sweet Goldenrod 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Solidago ohioensis, Ohio Goldenrod 

. . . . . . . . . . . . . . . . .  Solidago ptarmicoides, White Upland Goldenrod 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Solidago puberula, Dusty Goldenrod 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Solidago sphacelata, False Goldenrod 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Sol idago squarrosa, Leafy Goldenrod 

. . . . . . . . . . . . . . . . . . . . . .  Verbesina helianthoides, Hair): Wing-stem 
. . . . . . . . . . . . . . . . . . . . .  Verbesina occidentalis, Yellow Crownbeard 
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ASTERACEAE. Aster Family (Cont'd.) 
Vernonia fasciculata, Prairie Ironweed . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Vernonia missurica, Missouri lronweed 
. . . . . . . . . . . . . . . . . .  Vernonia noveboracensis, New York Ironweed 

BETULACEAE. Birch Family 
Betula populifolia, Gray Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Betula pumila, Swamp Birch.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corylus cornuta, Beaked Hazel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BIGNONIACEAE. Trumpet-creeper Family 
Bignonia capreolata, Cross-vine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L 

BORAGM ACEAE. Borage Family 
Cynoglossum virginianum var. boreale, Northern Wild 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Comfrey 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Hackelia defl exa, Northern Stickseed 

. . . . . . . . . .  Lithospermum caroliniense (L. croceum), Plains Puccoon 
Onosmodium hispidissimum (0. molle var. hispidissimum), 

False Gromwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BRASSICACEAE. Mustard Family 
. . . . . . . . . . . . . . . . . . . . . .  Arabis divaricarpa, Limestone Rock-cress 

. . . . . . . . . . . . . . . . . . . .  Arabis drummondii, Drummond's Rock-cress 
Arabis hirsuta var. adpressipilis, Southern Hairy 

Rock-cress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  Arabis hirsuta var. pycnocarpa. Western Hairy Rock-cress 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arabis lyrata, Lyre-leaf Rock-cress 
Arabis patens, Spreading Rock-cress . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Armoracia lacustris, Lake-cress 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cakile edentula. Inland Sea-rocket 

. . . . . . . . . . . . . . . . . . .  Cardamine dissect& Narrow-leaved Toothwon 
Cardsmine pratensis var. palustris, American 

Cuckoo-flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Descurainia pinnata, Tansy-mustard . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Draba brachycarpa, Little Whitlow-grass . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Draba cuneifolia, Wedge-leaf Whitlow-grass 
. . . . . . . . . . . . . . . . . . . . . . . . .  Draba reptans, Carolina Whitlow-grass 

. . . . . . . . .  Ensimum arkansanum (E. asperum). Western \Val]-flower 
. . . . . . . . . . . . . . . .  Leavenwonhia uniflora. Michaux's Leaventbonhia 

CACTACE.AE. Cactus Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Opuntia humifusa, Prickly Pear 



CXLLITRICHACEAE. Water-stanvort Family 
. . . . . . . . . . . . . . . . . . .  Callitriche verna (C. palusrris), Water-stanvort 

CXLYCANTHACEAE. Strawberry-shrub Family 
Calycanthus fertilis (C. floridus var. glaucus), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sweet-shrub 

CAMPANULACEAE. Bellflower Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Campanula rotundifolia, Harebell 

CAPRIFOLIACEAE. Honeysuckle Family 
. . . . . . . . . . . . . . . . . . . . . . . .  Linnaea borealis. American Twinflower 
. . . . . . . . . . . . . . . . . . . . . . .  Lonicera flava, Pale Yellow Honeysuckle 

. . . . . . . . . . . . . . . . . .  Lonicera oblongifolia, Swamp Fly-honeysuckle 
. . . . . . . . . . . . . . . . . . . . . . . . .  Lonicera prolifera, Grape Honeysuckle 

Lonicera villosa (L. caemlea var. villosa), Mountain 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fly-honeysuckle 

. . . . . . . . . . . . . . . . . . . .  Symphoricarpos albus var. albus, Snowberry 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Viburnum alnifolium, Hobblebush 

. . . . . . . . . . . . . . . . . . . . . .  Viburnum molle, Soft-leaved Arrow-wood 
Viburnum opulus var. arnericanum. Highbush-cranberry . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Viburnum rufidulum, Southern Black-haw 

CARYOPHYLLACEAE. Pink Family 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Arenaria lateriflora, Grove Sandwort 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Arenaria patula, Spreading Sandwort 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arenaria stricta, Rock Sandwort 
. . . . . . . . . . . . . . . . . . . . . . . .  Sagina decurnbens, Southern Pearlwort 

. . . . . . . . . . . .  Silene caroliniana var. pensylvanica, Carolina Catchfly 
Silene caroliniana var. wherryi (not in Gleason and 

Cronquist 199 1,  see Fernald 1950), Wherry's 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Catchfly 

Silene nivea, Snowy Campion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Silene regia, Royal Catchfly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Silene rotundifolia. Round-leaved Catchfly 

CELASTRACEA E. Staff-tree Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Paxistirnr! canbyi, Cliff-green 

CI-IENOPODI ACEA E. Goosefoot Family 
. . . . . . . . . . . . . . . . . . . . . .  Chenopodium capitaturn, Strawberry-blite 

Chenopodium leptophyllum, Slender Goosefoot . . . . . . . . . . . . . . . . . .  

Count 
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CISTACEAE. Rockrose Family 
Helianthemum bicknellii, Plains Frostweed . . . . . . . . . . . . . . . . . . . . .  
Helianthemum canadense. Canada Frosnveed .................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Hudsonia tomentosa Beach-heather 
Lechea intermedia. Round-fruited Pinweed . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Lechea minor, Thyme-leaf Pinweed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lechea pulchella, Leggett's Pinweed 
. . . . . . . . . . . . . . . . . . . . . .  Lechea tenuifolia. Narrow-leaved Pinweed 

Lechea villosa (L. mucronata), Hairy Pinweed . . . . . . . . . . . . . . . . . . .  

CLUSIACEAE. Mangosteen Family 
Hypericum boreale. Northern St. John's-wort . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  Hypericum canadense, Canadian St. John's-wort 
. . . . . . . . . . . . . . . .  Hypericum denticulatum, Coppery St. John's-wort 

. . . . . . . . . . . . . .  Hypericum ellipticum, Few-flowered St. John's-wort 
. . . . . . . . . . . . . . . . . .  Hypericum gymnanthum, Least St. John's-wort 

. . . . . . . . . . . . . . . . . . .  Hypericum kalmianum, Kalm's St. John's-wort 
. . . . . . . . . . . . . . . . . . . . . . . . .  Hypericum majus, Tall St. John's-wort 

Triadenum tubulosum, Marsh St. John's-wort . . . . . . . . . . . . . . . . . . . .  
Triadenum walteri, Walter's St. John's-wort . . . . . . . . . . . . . . . . . . . . .  

CORNACEAE. Dogwood Family 
Cornus canadensis, Bunchberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Cornus rugosa, Round-leaved Dogwood 

CUSCUTACEAE. Dodder Family 
Cuscuta cornpacta. Sessile Dodder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cuscuta coryli, Hazel Dodder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cuscuta glomerata. Glomerate Dodder . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Cuscuta pentagona. Five-angled Dodder 

DROSERACEAE. Sundew Family 
. . . . . . . . . . . . . . . . . .  Drosera intermedia. Spathulate-leaved Sundew 

Drosera rotundifolia, Round-leaved Sundew . . . . . . . . . . . . . . . . . . . . .  

ELAEAGNACEAE. Oleaster Family 
Shepherdia canadensis, Canadian Buffalo-hew . . . . . . . . . . . . . . . . . .  

ELATMACE.4E. Wntenvort Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Elatine triandra. Elatine 

ERIC.lCE.4E. Heath Family 
. . . . . . . . . . . . . . . . . . . . . . .  Andromeda glaucophylla, Bog-rosemaq 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arctostaphylos uva-ursi, Bearbem 

Count Status 
Guide OH US -- 



Count Status 
Guide OH US 

ERICACEAE. Heath Family (Cont'd.) 
Chamaedaphne calyculata, Leather-leaf . . . . . . . . . . . . . . . . . . . . . . . .  (5) P 
Gaultheria hispidula Creeping Snowberry . . . . . . . . . . . . . . . . . . . . . .  (6) X 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Ledum groenlandicum, Labrador-tea (6) E 
Lyonia ligustrina, Maleberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (3) x 

. . . . . . . . . . . . . . . . . . . .  Rhododendron calendulaceum, Flame Azalea (2) E 
. . . . . . . . . . . . . . . . . .  Rhododendron maximum, Great Rhododendron (6) T 

Rhododendron nudiflorum var. nudiflomm 
. . . . . . . . . . . . . . . . . . . .  (R. periclyrnenoides), Pinxter-flower (2) T 

Rhododendron nudiflorum var. roseum (R. prinophyllum), 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Northern Rose Azalea (2) P 

Vaccinium macrocarpon, Large Cranberry ...................... (6) P 
. . . . . . . . . . . . . . . . . . .  Vacciniurn myrtilloides, Velvet-leaf Bluebeny (6) T 

Vaccinium oxycoccos, Small Cranberry . . . . . . . . . . . . . . . . . . . . . . . .  (6) T 

EUPHORBIACEAE. Spurge Family 
Acalypha virginica var. deamii (A. deamii), Deam's 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Three-seeded Mercury (2) x 
Croton glandulosus, Northem Croton . . . . . . . . . . . . . . . . . . . . . . . . . .  (2) E 
Euphorbia polygonifolia, Seaside Spurge . . . . . . . . . . . . . . . . . . . . . . .  (6) P 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Euphorbia purpurea, Glade Spurge (5) E 
Euphorbia sevens. Roundleaf Spurge . . . . . . . . . . . . . . . . . . . . . . . . .  (6) E 

. . . . . . . . . . . . . . . . . .  Phyllanthus caroliniensis, Carolina Leaf-flower (2 )  E 

FABACEAE. Pea or Bean Family 
. . . . . . . . . . . . . . . . . . . . . .  Astragalus neglectus, Cooper's Milk-vetch 

Baptisia australis, Blue False Indigo . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Baptisia lactea, Prairie False Indigo . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clitoria mariana. Butterfly-pea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dalea purpurea, Purple Prairie-clover . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Desmodium illinoense, Prairie Tick-trefoil 
.............. Desmodium pauciflorum, Few-flowered Tick-trefoil 

. . . . . . . . . . . . . . . . . . .  Desmodium sessilifolium, Sessile Tick-trefoil 
Galactia volubilis, Milk-pea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Lathyrus japonicus (L. maritimus), Inland Beach-pea 
. . . . . . . . . . . . . . . . . . . . . . .  Lathyrus ochroleucus, Yellow Vetchling 

Lathyrus venosus, Wild Pea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lupinus perennis, Wild Lupine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Orbexilum pedunculaturn, False Scurf-pea . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Phaseolus polystachios. Wild Kidney Bean 
Trifolium reflexurn, Buffalo Clover . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  Trifolium stoloniferum, Running Buffalo Clover 
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FAGACEAE. Beech Family 
. . . . . . . . . . . . . . . . . . . . . . . . .  Crtstanea dentata, American Chestnut' (2) p 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Quercus falcata, Spanish Oak ( 1 )  E 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Quercus marilandica, Blackjack Oak ( 1 )  p 

FUMARJACEAE. Fumitory Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Adlumia fungosa, Mountain-fringe (6) T 

. . . . . . . . . . . . . . . . . . . . . . . .  Corydalis sempervirens. Rock-harlequin (2) p 

GENTIANACEAE. Gentian Family 
. . . . . . . . . . . . . . . . . . .  Gentiana alba (G. flavida), Yellowish Gentian ( 2 )  T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gentiana clausa, Closed Gentian (2) P 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Gentiana puberulenta, Prairie Gentian ( 1 )  E 
. . . . . . . . . . . . . . . . . . . . . . . . .  Gentiana saponaria, Soapwort Gentian (2) E 
. . . . . . . . . . . . . . . . . . . . . . . . .  Gentiana villosa, Sampson's Snakeroot (2) E 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Gentianopsis crinita, Fringed Gentian (2) p 
. . . . . . . . . . . . . . . . . . . .  Gentianopsis procera, Small Fringed Gentian (2) p 

GERANIACEAE. Geranium Family 
. . . . . . . . . . . . . . . . . . . . .  Geranium bicknellii, Bicknell's Crane's-bill (1) E 

GROSSULARIACEAE. Gooseberry Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ribes glandulosum, Skunk Currant (2) x 

. . . . . . . . . . . . . . . . . . . . . . .  Ribes missouriense, Missouri Gooseberry (2) E 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ribes triste, Swamp Red Currant (6) E 

HALORAGACEAE. Water-milfoil Family 
. . . . . . . . . .  L Myriophyllum heterophyllum, Two-leaved Water-milfoil (6) I2 

. . . . . . . . . . . . . . . .  Myriophyllurn sibiricurn, American Water-milfoil ( 6 )  I- 

. . . . . . . . . . . . . . . .  Myriophyllum verticillatum. Green Water-milfoil (6)  I5 

HY DROPHY LLACEAE. Waterleaf Family 
. . . . . . . . . . . . . . . . . .  Phacelir! bipinnatifida, Fern-leaf Scorpion-weed (2) P 
. . . . . . . . . . . . . . . . . .  Phacelia dubia, Small-flowered Scorpion-weed (2) X 

. . . . . . . . . . . . . . . . . . . . .  Phacelia ranunculacea, Blue Scorpion-weed (2) x 

JUGLANDi'CEAE. Walnut Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Juglans cinerea. Bunernut (1) p 

LAMIACEAE. Mint Farnily 
. . . . . . . . . . . . . . . . . . . . . . . .  Collinsonia venicillata. Early Stoneroot (2) E 
. . . . . . . . . . . . . . . . . . . . . . . .  Hcdcorna Ilispidum. Rough Perm! ro\ ul (2) T 

'Includes onl) fruiting trees. 
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LAMIACEAE. Mint Family (Cont'd.) 
Monarda punctata. Dotted Horsemint . . . . . . . . . . . . . . . . . . . . . . . . . .  (2) X 

. . . . . . . . . . . . . . . . . .  Pycnanthemum muticurn, Blunt Mountain-mint (2) P 
Pycnanthemum verticillatum var. pilosurn, Hoary 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mountain-mint (4) E 
Satureja arkansana (S. glabella var. angustifolia), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone Savory (2) T 
Scuteilaria integrifolia, Hyssop Skullcap . . . . . . . . . . . . . . . . . . . . . . . .  (2) P 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Scutellaria saxatilis, Rock Skullcap (2) P 
Scutellaria serrata, Showy Skullcap . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (2) P 
Trichostema dichotomum var. lineare (T. setaceurn), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Narrow-leaved Bluecurls (2) E 
L 

LENTIBULARIACEAE. Bladderwort Family 
. . . . . . . . . . . . . . . . . . . . . . .  Utricularia cornuta, Homed Bladderwort (2) E 

. . . . . . . . . . . . . . . .  Utricularia geminiscapa, Two-scaped Bladderwort (6) E 
Utricularia intermedia, Flat-leaved Bladderwort . . . . . . . . . . . . . . . . . .  (2) T 
Utricularia minor, Lesser Bladderwort . . . . . . . . . . . . . . . . . . . . . . . . .  (2) P 

LMACEAE. Flax Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Linum sulcatum, Grooved Flax (2) P 

MAGNOLIACEAE. Magnolia Family 
. . . . . . . . . . . . . . . . . . . . . . .  Magnolia macrophylla, Bigleaf Magnolia (1  E 

. . . . . . . . . . . . . . . . . . . . . . . . .  Magnolia tripetala, Umbrella Magnolia (1) P 

MALVACEAE. Mallow Family 
. . . . . . . . . . . . . . . . . . . . . . . . . .  L Sida hermaphrodita, Virginia Mallow (6) P 

MELASTOMATACEAE. Melastome Family 
. . . . . . . . . . . . . . . . . . . . . .  Rhexia virginica, Virginia Meadow-beauty (2) P 

MENYANTHACEAE. Buckbean Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Menyanthes trifoliata, Buckbean (3) T 

MYRICACEAE. Bayberry Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Comptonia peregrina, Sweet-fern (6 )  T 

Myrica pensylvanica, Baybeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1 E 

NYblPHAEACEAE. Water-lily Family 
Nuphar variegata, Bullhead Lily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 2 )  E 

OLEACEAE. Olive Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Chionanthus virginicus. Fringe-tree (2) T 
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OLEACEAE. Olive Family (Cont'd.) 
. . . . . . . . . . . . . . . . .  Fraxinus tomentosa (F. profunda), Pumpkin Ash (1) p 

ONAGRACEAE. Evening-primrose Family 
Epilobium angustifolium, Fireweed . . . . . . . . . . . . . . . . . . . . . . . . . . .  (2) E 

. . . . . . . . . . . . . . . . . . . . . . .  Epilobium stricturn. Simple Willow-herb (2) I. 
. . . . . . . . . . . . . . . . .  Oenothem clelandii, Cleland's Evening-primrose ( 2 )  A 

. . . . . . . . . . .  Oenothera parviflora, Small-flowered Evening-primrose (2) E 

OROBANCHACEAE. Broom-rape Family 
Orobanche ludoviciana. Louisiana Broom-rape . . . . . . . . . . . . . . . . . .  ( 2 )  x 

L OXALIDACEAE. Wood-sorrel Family 
. . . . . . . . . . . . . . .  Oxalis montana (0. acetosella), White Wood-sorrel (2) E 

PASSIFLORACEAE. Passion-flower Family 
Passi flora incarnata, Passion-flower . . . . . . . . . . . . . . . . . . . . . . . . . . .  (6) T 

PLANTAGMACEAE. Plantain Family 
Plantago cordata, Heart-leaf Plantain . . . . . . . . . . . . . . . . . . . . . . . . . .  (1)  E 
Plantago patagonica, Woolly Plantain . . . . . . . . . . . . . . . . . . . . . . . . . .  (1) E 

PODOSTEMACEAE. Rivenveed Family 
Podostemum ceratophyllum, Rivenveed . . . . . . . . . . . . . . . . . . . . . . . .  (1 )  E 

POLEMONIACEAE. Phlox Family 
Phlox glaberrima Smooth Phlox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (2) p 

. . . . . . . . . . . . . . . . . . . . . .  - Phlox latifolia (P. ovata), Mountain Phlox (2) I- 

POLYGALACEAE. Milkwort Family 
Polygala cruciata. Cross-leaved Milkwort . . . . . . . . . . . . . . . . . . . . . . .  (2) E 
Polygala curtissii, Curtiss' Milkwort . . . . . . . . . . . . . . . . . . . . . . . . . . .  (2)  E 
Polygala incarnata, Pink Milkwort . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (2) T 
Polygala paucifolia, Gay-wings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (6) E 
Polygnla polygarna, Racemed Milkwon . . . . . . . . . . . . . . . . . . . . . . . .  (2) T 

POLY GONACEAE. Smartweed Family 
Pol?.gonum careyi, Carey's Smamveed . . . . . . . . . . . . . . . . . . . . . . . . .  (2) x 
Polygonurn cilinode. Mountain Bindweed . . . . . . . . . . . . . . . . . . . . . .  (6) I- 

. . . . . . . . . . . . . . . . . . . . . . .  Polygonurn robustius, Coarse Smamveed (1) T 
Polygonum setaceum var. interjectum (not in Gleason 

and Conquist 1991, see Fernald 1950). Bristly 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Smambeed (6) E 
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PRIMULACEAE. Primrose Family 
. . . . . . . . . . . . . . . . . .  Androsace occidentalis, Western Rock Jasmine (6) T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hottonia inflata, Featherfoil (6) E 

PYROLACEAE. Shinleaf Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chimaphila umbellata, Pipsissewa (4) T 

. . . . . . . . . . . . . . . . . . .  Moneses uniflora One-flowered Wintergreen (2) E 
.................. Pyrola chlorantha, Green-flowered Wintergreen (2) E 

. . . . . . . . . . . . . . . . . . . . . . . .  Pyrola secunda, One-sided Wintergreen (4) x 

RANUNCULACEAE. Buttercup Family 
. . . . . . . . . . . . . . . . .  Aconitum noveboracense, Northern Monkshood (3) E T 

..................... Aconitum uncinatum, Southern Monkshood (1) E 
................................ Actaea rub- Red Baneberry (2) T 

...................... Anemone cylindrica, Prairie Thimbleweed (2) T 
.................... Clematis occidentaiis, Purple Virgin's-bower (2) X 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Delphinium exaltaturn, Tall Larkspur (2) P 
. . . . . . . . . . . . . . . . . . . . . . .  Ranunculus fascicularis, Early Buttercup (2) p 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Ranunculus pusillus, Low Spearwort (2) E 
. . . . . . . . . . . . . . . . . . . . . . . .  Trollius laxus, Spreading Globe-flower ( 5 )  E 

RHAMNACEAE. Buckthorn Family 
. . . . . . . . . . . . . . . .  Ceanothus herbaceus (C. ovatus), Prairie Redroot (1) E 

. . . . . . . . . . . . . . . . . . . . . .  Rharnnus caroliniana, Carolina Buckthorn (1) p 

ROSACEAE. Rose Family 
..................... Amelanchier sanguinea, Rock Serv iceberry 

. . . . . . . . . . . . . . . . . . . . . .  Crataegus brainerdii, Brainerd's Hawthorn 
.......................... Crataegus uniflora, Dwarf Hawthorn 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dalibarda repens. Robin-run-away 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Geum rivale, Water Avens 

. . . . . . . . . . . . . . . . . . . . . . . .  Porteranthus trifoliatus, Bowman's-root 
............................. Potentilla arguta, TalI Cinquefoil 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Potentilla palustris, Marsh Fivefinger 
. . . . . . . . . . . . . . . . . . . . . . . . .  Potenti lla paradoxa, Bushy Cinquefoil 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prunus mexicana, Bigtree Plum 
Prunus nigra Canada Plum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  Prunus pumila var. cuneata (P. susquehanae), Sand Cheny 
. . . . . . . . . . . . . .  Prunus pumila var. pumila, Great Lakes Sand Cherry 

. . . . . . . . . . . . . . . . . . . . . . . .  Pyrus angustifolia, Narrow-leaved Crab 
Rosa arkansana, Arkansas Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rosa blanda, Smooth Rose 
Rubus setosus, Small Bristleberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Rubus trivialis, Southern Dewberry 
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. . . . . . . . . . . . . . . . . . . . . . . . .  Sorbus decora. Western Mountain-ash 
. . . . . . . . . . . . . . .  Spiraea alba var. latifolia, Northern Meadow-sweet 

. . . . . . . . . . . . . . . . . . . . . . . .  Spiraea virginiana, Appalachian Spiraea 

RUBIACEAE. Madder Family 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Galium labradoricum, Bog Bedstraw 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Galium palustre, Marsh Bedstraw 
. . . . . . . . . . . . . . .  Hedyotis nigricans, Narrow-leaved Summer Bluets 

. . . . . . . . . . . . . . . . . . . . . . .  Spermacoce glabra. Smooth Bunonweed 

SALICACEAE. Willow Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Populus balsamifera, Balsam Poplar 

. . . . . . . . . . . . . . . . . . . . . .  Populus heterophylla, Swamp Cottonwood 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salix candida, Hoary Willow 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salix caroliniana, Carolina Willow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salix cordata, Sanddune Willow 

. . . . . . . . . . . . . . . . . . . . . . . . .  Salix rnyricoides, Blue-leaved Willow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salix pedicellaris, Bog Willow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salix petiolaris, Slender Willow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salix serissirna, Autumn Willow 

SARRACENIACEAE. Pitcher-plant Family 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sarracenia purpurea, Pitcher-plant 

SAXIFRAGACEAE. Saxifrage Family 
. . . . . . . . . . . . . . . . . . .  Heuchera longiflora, Long-flowered Alurnroot 
. . . . . . . . . . . . . . . . . .  Heuchera parvi flora, Small- flowered A lumroot 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Heuchera villosa, Hairy Alumroot 
u . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sullivantia sullivantii, Sullivantia 

SCROPHULARIACEAE. Figwort Family 
. . . . . . . . . . . . . . . . . . . . . . . . .  Agalinis auriculata, Ear-leaf Foxglove 

. . . . . . . . . . . . . . . . . . . . . . .  Agalinis ganingeri, Gattinger's Foxglove 
. . . . . . . . . .  Agalinis purpurea var. parviflora. Small Purple Foxglove 

. . . . . . . . . . . . . . . . . . . . . . .  Agalinis skinneriana, Skinner's Foxglove 
Aureolaria pedicularia var. ambigens. prairie Fern-leaf 

FalseFoxglove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aureolaria pedicularia var. pedicularia, Woodland 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fern-leaf False Foxglove 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Besseya bull i i, Besseya 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Buchnera americana, Blueheans 
. . . . . . . . . . . . . . . .  Gratiola virginiana. Round-fruited Hedge-hyssop 

. . . . . . . . . . . . . . . . . . . . . . .  Gratiola viscidula, Short's Hedge-hyssop 
. . . . . . . . . . . . . . . . . . . . . . . .  Linaria canadensis. Old-field Toadflax 
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SCROPHULARJACEAE. Figwort Family (Cont'd.) 
Melampyrum lineare, Cow-wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 5 )  P 
Penstemon canescens, Gray Beard-tongue . . . . . . . . . . . . . . . . . . . . . .  (2) T 

. . . . . . . . . . . . . . . . . . . .  Pensternon laevigatus, Smooth Beard-tongue (2) E 
................. Penstemon pallidus, Downy White Beard-tongue (2) T 
. . . . . . . . . . . . . . . .  Pensternon tubaeflonrs, White-wand Beard-tongue (2) x 

SOLANACEAE. Nightshade Family 
. . . . . . . . . . . . . . . . . . . . .  Physalis virginiana, Virginia Ground-cherry (4) A 

STYRACACEAE. Storax Family 
...................... Halesia carolina (H. tetraptera), Silverbell (2)  x 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Styrax americanus, Snowbell 
u 

(2) x 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Styrax grandifol ius, Bigleaf Snowbell (2) x 

ULMACEAE. Elm Family 
............................ Celtis tenuifolia, Dwarf Hackberry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ulrnus thomasii, Rock Elm 

URTICACEAE. Nettle Family 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Urtica chamaedryoides, Spring Nettle 

VALERIANACEAE. Valerian Family 
Valeriana ciliata (V. edulis var. ciliata), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prairie Valerian 
.......................... Valeriana uliginosa, Swamp Valerian 

VIOLACEAE. Violet Family 
. . . . . . . . . . . . . . . . . . . . . . . . . .  u Viola lanceolata, Lance-leaved Violet 

Viola missouriensis (V. sororia in part, see Fernald 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1950). Missouri Violet 

....................... Viola nephrophylla, Northern Bog Violet 
................................ Viola pedata, Bird-foot Violet 

Viola pedatifida (V, palmata var. pedatifida), Prairie 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Violet 

. . . . . . . . . . . . . . . . . . . . . .  Viola primulifolia, Primrose-leaved Violet 
Viola tripartita var. glaberrima (not in Gleason and 

Cronquist 199 1, see Radford et al. 1968), Wedge-leaf 
Violet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Viola tripartita var. tripanita (not in Gleason and 
Cronquist 1991, see Radford et al. 1968), 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Three-parted Violet 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Viola walteri. Walter's Violet 
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VITACEAE. Grape Family 
Vitis cinerea. Pigeon Grape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (6)  
Vitis labrusca, Northern Fox Grape . . . . . . . . . . . . . . . . . . . . . . . . . . . . (6) 
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George V.  Volnovlch Governor 

~ 

Donald C. Anderson Director 

April 21, 1997 

Andrew J. Chartrand 
Ecology & Environment, Inc. 
6777 N. Engle Rd. 
Suite N 

b 
Middleburg Hts., OH 441 30 

Dear Mr. Chartrand: 

I have reviewed our Natural Heritage maps and files for the Lammars Barrel Factory 
Superfund Site in Beavercreek, Greene County on the Bellbrook Quad, including a 1 & !4 mile 
radius. The numbers on the list below correspond to the areas marked in red on the accompanying 
map. A dot represents an exact location, a triangle a general location within a square mile, and a 
square a general location within greater than a square mile. Exactness is determined by the 
accuracy and detail of information provided by the surveyor. Common name, scientific name and 
status are given for each species. 

BELLBROOK QUAD 

1. Lot at 7558 Old Xenia Pike 

L 
Cacalia plantaginea - Fen Indian-plantain, potentially threatened 
Scleria verticillata - Low Nut-rush, potentially threatened 

2. North of Zimrnerman Pralrie 
Prenanthes racemosa - Prairie Rattlesnake-root, potentially threatened 
Solidago ohioensis - Ohio Goldenrod, potentially threatened 

3. Zimmerman Prairie State Nature Preserve - ODNR. Division of Natural Areas & Preserves 
Clemmys guttata - Spotted Turtle, special interest 
Solidago ohioensis - Ohio Goldenrod, potentially threatened 

4 .  Opheodrys aestivus - Rough Green Snake, special interest 

There are no existing or proposed scenic rivers at the project site. We are also unaware of 
any geologlc features, breeding or non-breeding animal concentrations, champion trees, or state 
parks, forests or wildlife areas in the project vicinity. 
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Our inventory program has not completely surveyed Ohio and relies on information supplied 
by many individuals and organizations. Therefore, a lack of records for any particular area is not 
a statement that rare species or unique features are absent from that area. Please note that 
although we inventory all types of plant communities, we only maintain records on the highest quality 
areas. Also, we do not have data for all Ohio wetlands. For additional information on wetlands, 
please contact the Division of Wildlife at 614-265-6300. 

Please contact me at 614-265-6818 if I can be of further assistance. 

Sincerely, 

Debbie Woischke, Ecological Analyst 
Division of Natural Areas & Preserves 




