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DATE: January 27, 1997 

Mike Berger - STS -1{'/J..f..\'>� 
�'ft\. 

TO: 

FR OM: Tom Janisch - Wf /2 

SUBJECT: Update of 1996 WDNR Sampling Of Kewaunee Marsh 

FILE R EF: 3200 

We recently received results back from th e SLOH where we h ad multiple parameter 
analysis (As, AI, Ca, Fe, Mg, and S) done on some of our samples from Kewaunee 
Marsh . I th ough t it would be a good time to summarize the sample data to date. 
Th e enclosed tables and figures summarize th e 1996 sampling results for th e various 
media. Each media th at was sampled h as a separate map figure that sh ows th e 
sampling locations for th at media. Th e base map used was traced from a map th at 
h as some but not all of th e sampling sites correctly geographically located based on 
surveying in th e sites. Th e table and figure numbers sh ould correspond, e.g. th e 
groundwater well locations th at are sh own on Figure 1 has the groundwater data 
summarized in Table 1. 

I've placed on th e maps an estimate of th e locations of what I identify as the north and 
south slough s. Th ese are ch annels th at originate in th e wetland, generally to th e west 
of th e cyclone fence, and connect to th e river to th e east. Th ey flow through th e 
natural berm along th e river made up of deposited material from th e river overflow. 
Th e ch annel sizes are ex aggerated on th e map. 

Although I have included figures for the location of our light traps along the edges of 
the capped area (Figure 6) used to collect invertebrates on the wing, and the small 
mammal traplines (Figure 7), we have not received analytical results back for tissue 
analysis for arsenic for either of these to date. We also need to have the results of 
our tox icity testing conducted on the soil and water samples collected earlier in the 
year evaluated for statistical significance. 

Th e nex t step will be to start evaluating th e collected data in an ecological context and 
to prepare a report. While doing th is we will also get an idea of any additional data 
we may need and arrange for the sampling in th e nex t work season. 

W,e are in receipt of th e preliminary Geotrans, Inc. groundwater modeling effort th at 
they provided to you on Oct. 10, 1996. Ultimately, th is effort will be an important 
component in evaluating th e interim status of th e capping project. Jim Killian of our 
office has been in contact with Jim Erickson of Geo Trans in regard to our site 
surveying and groundwater table elevation readings in all of the wells. i 
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/. shou!d possibly think about setting up a meeting to discuss all the results collected /<o date and the groundwater modeling effort. If there is additional input data needed 

for the model, we could possibly include it in any sampling we do this coming summer. 

# .to· 

Please call me if you have any comments or questions on the above. 

cc: Lee Liebenstein - \NT /2 
Bob Straus - RR/3 
Jim Killian - \NT/2 
Jim R eyburn - NE/Green Bay 



Table 1. Arsenic Concentration In Groundwater Well Samples From Kewaunee Marsh 

Sample No. ug/L Filtered/ Sample Date Comments 
Unfiltered 

GW01 0. 9 Filtered 04- 08- 96 South of R R  

GW02 0.9 Filtered 04- 08- 96 South of R R  

GW03 0.9 Filtered 04- 08- 96 South of RR 

GW04 ------ No Refill 04- 08- 96 South of R R  

GW05- 01 60 Filtered 05- 21/22- 96 South of R R  

GW06- 01 89 Filtered 05- 21/22- 96 North of Cap 

GW06- 02 220 Unfiltered 05- 21/22- 96 As above 

GW0?- 01 911' Filtered 05- 21/22- 96 . NE of Cap 

GW0?- 02 65 Filtered 05- 21/22- 96 As above 

GW08- 01 3102' Filtered 05- 21/22- 96 East of Cap 

GW08- 02 2202' Unfiltered 05- 21/22- 96 As above 

GW09- 01 28 Filtered 05-21/22-96 SE of Cap 

GW10- 01 310 Filtered 05- 21/22- 96 South of Cap 

GW11- 01 0.71' Filtered 05- 2�/22- 96 South of R R  

GW12 . ------ ------ ------ S of R R  
GW Elevation 

GW13 ------ ------ ------ S of R R  
GW Elevation -

� 

GW14 ------ ------ ------ S of R R  
GW Elevation 

GW15 ------ ----- ------ S of R R  GW 
Elevation 

1. Lab Sheets for AI, Ca, Fe, Mg, and S results in these samples is attached. 
2. Apparent anomaly where filtered arsenic concentration in GW08 is greater than 

unfiltered concentration. 
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··- �� INORGANIC 
DEPARTMENT OF NATURAL RESOURCES 

�. Labslip 12-92 
-------------- ----------------------------------���� 
ID' Point/ Field Route 
Number Well* No. KMGW07-01 County II 31 Code WROO 
Sample 
Location KEWAUNEE MARSH KMGW07-0l 
Start End 
Date Time Date Time 

�CW9v �R� g,gpb\9Qy HH MM 
Description 

Send 
Report JIM RUPPEL SOURCE CODE MW 
To: 

DNR SAMPLE TYPE 
MADISON MISC. CODES 

Account 
Number 

WR282 LAB COMM. 
Collected By 

Parameter Result 

ALUMINUM DISSOLVED, ICP ND UG/L 
ARSENIC DISS, �� FURNACE, 91. UG/L 
CALCIUM DISSOLVED, ICP 100. MG/L 
IRON DISSOLVED, ICP 2. 2 MG/L 

MAGNESIUM DISSOLVED, ICP 40. MG/L 

SULFUR 0. 9 MG/L 



DEPARTMENT OF NATURAL RESOURCES 

',. 
ID 
Number 

_ Point/ 
Well If 

Sample 
Location KEWAUNEE MARSH KWGW11 
Start 
Date Time k�� 

2 

Description 

Send 
Report 
To; 

Account 
Number 

JIM RUPPEL 
DNR 
MADISON 

WR282 
Collected By 

Parameter 

ALUMINUM DISSOLVED, ICP 
3 ARSENIC DISS, AA FURNACE, 
1 CALCIUM DISSOLVED, ICP 
1 IRON DISSOLVED, ICP 
1 MAGNESIUM DISSOLVED, ICP 
1 SULFUR 

ND 

0. 7 
92. 
2. 7 
32. 
0. 8 

Result 

Field 
No. KMGWll-01 County If 31 

End 
Date 

UG/L 
UG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Time H�� 

SOURCE CODE MW 
SAMPLE TYPE 
MISC. CODES 

LAB COlili. 

INORGANIC 

Labs lip 12-92 
Route 
Code . WROO 

I 
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Table 2. Arsenic Concentrations In Surface Water Samples From Kewaunee Marsh 

Sample Number ug/L1· Sample Date Comments 

SW01- 01 1.5 05- 21/22- 96 Pond 1 

SW02- 01 180 05- 21/22- 96 South of RR 

SW03- 01 360 05- 21/22- 96 Pond 10 

SW04- 01 2.4 05- 21/22- 96 River South of RR 

SWSHK- 4 8,100 04- 08- 96 SW of Cap 

SW05- 01 76 09-11- 96 N Slough to River 

SW06- 01 60 09-11- 96 Pond 6 

SW0?- 01 110 09-11- 96 Pond 7 

SW08- 01 4.6 09-11- 96 S Slough to River 

WT01- 01 1.0 05- 21/22- 96 Tox Test 
Reference Site 

WT02- 01 8,300 05- 21/22- 96 Tox Test 
SW of Cap 

WT03- 01 1,400 05- 21/22- 96 Tox Test 
South of Cap 

WT04- 01 2,400 05- 21/22- 96 Tox Test 
SE of Cap 

WT05- 01 430 05- 21/22- 96 Tox Test 
S Slough to River 

WT06- 01 37 05- 21/22- 96 Tox Test 
South of RR ,, 

I 1. All surface water sam ples unfiltered pnor to analysiS. 
! 
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Table 3. Arsenic Concentrations In Kewaunee Marsh SoiUSediment Samples2• 

S.ample Number mg/kg (dry Wt) Sample Date Comments 

S001-01 219.1 05-21/22-96 NW Capped Area 

S002-01 39.2 05-21/22-96 NW Capped Area 

S003-01 42 05-21/22-96 N of Capped Area 

S004-01 22.2 05-21/22-96 NE Capped Area 

S005-01 145.91" 05-21/22-96 W of Capped Area 

S006-01 204.11' 05-21/22-96 W of Capped Area 

S00?-01 72.41" 05-21/22-96 SE Capped Area 

S008-01 6.1 05-21/22-96 South of RR 

S008-02 2.8 05-21/22-96 South of RR 

S009-01 8.3 05-21/22-96 South of RR 

S01 0-01 35.31' 05-21/22-96 South of RR 

S011-01 239.2 05-21/22-96 SE Capped Area 

S012-01 12.17 09-10-96 R iver Core 

S012-02 9.35 09-10-96 R iver Core 

S012-03 4.16 09-10-96 R iver Core 

S013-01 692 09-11-96 "Hot" Se Area 

S014-01 685 09-11-96 "Hot" Ct Area 

S015-01 4.29 09-11-96 R eference Site 

ST01 2.6 05-21/22-96 Soil Tox . Tests 
R eference Site 

ST02 150 05-21/22-96 Soil Tox . Tests 

ST03 220 05-21/22-96 Soil Tox Tests 

ST04 220 05-21/22-96 Soil Tox Tests 

ST05 67 05-21/22-96 Soil Tox Tests 

ST06 2.2 05-21/22-96 Soil Tox Tests 
S of RR 

1. Lab sh eets for AI, Ca, Fe, Mg, and S results rn th ese samples attach ed. 
2. Soils sampled to a depth of 10 inch es, composite of several sh ovel cores. 



DEPARTMENT OF NATURAL RESOURCES 

10-. 
Number 

Point/ 
We liN 

Sample 
Location KEWAUNEE MARSH KMS005 
Start 
Date 

Description 

Send 
Report 
To: 

Account 
Number 

JIM RUPPEL 
DNR 

MADISON 

WR282 
Collected By 

Parameter 

1 ALUMINUM, ICP, DRY WT 

Time kR� 

1 .�SENIC, �� FURNACE, DRY 
1 CALCIUM DRY WT, ICP 

3 300. 
145. 9 
22000. 
5400. 
3400. 
'"'5581 

1 IRON DRY WT, ICP 
1 MAGNESIUM, ICP, DRY WT 
0 SULFUR ICP DRY WEIGHT 

Result 

Field 
No. KMS005-0 1 County II 31 

End 
Date 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

Time 

SOURCE CODE SO 
SAMPLE TYPE 

MISC. CODES 

LAB COMM. 

HH MM 

INORGANIC 

Labslip 12-92 
Route 
Code WROO 



DEPARTMENT OF NATURAl RESOURCES 

10 
Number 

Point/ 
WeiiN 

Sample 
Location KEWAUNEE MARSH KMS006 
Start 
Date Time g�qjM 
Description 

Send 
Report 
To: 

Account 
Number 

JIM RUPPEL 
DNR 
MADISON 

WR282 
Collected By 

Parameter 

1 ALUMINUM, ICP, DRY WT 
1 ARSENIC, AA FtRNACE, DRY 

1 CALCIUM DRY WT, ICP 
1 IRON DRY WT, ICP 
1 MAGNESIUM, ICP, DRY WT 

0 SULFUR ICP DRY WEIGHT 

3100. 
204.1 
21000. 
5100. 

3500. 
1'5539 

Result 

Field 
No. KMS006-01 County * 

End 
Date 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Time 

SOURCE CODE SO 

SAMPLE TYPE 
MISC. CODES 

LAB CO.MH. 

INORGANIC 

Labs lip t2-92 
Route 

31 Code WROO 

HH MM 



DEPARTMENT OF NATURAL RESOURCES 

ID 
Number 

Point/ 
We liN 

Sample 
location KEWAUNEE MARSH KMS007 
Start 
Date 

Description 

Send 
Report 
To: 

Account 
Number 

JIM RUPPEL 
DNR 
MADISON 

WR282 
Collected By 

Parameter 

1 ALUMINUM, ICP, DRY WT 

Time 

1 ARSENIC, AA FURNACE, DRY 
1 CALCIUM DRY WT, ICP 
1 IRON DRY WT, ICP 
1 ��GNESIUM, ICP, DRY WT 
0 SULFUR ICP DRY WEIGHT 

�RQJM 

4300. 
72. 4 
23000. 

6400. 
3500. 
>'<5713 

Result 

Field 
No. KMS007-0l County If 31 

End 
Date 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Time 

SOURCE CODE SO 
SAMPLE TYPE 
MISC. CODES 

LAB COMM. 

HH MM 

INORGANIC 

Labslip 12-92 
Route 
Code WROO 



DEPARTMENT OF- NATURAL RESOURCES 

10 Paint/ Field 

Number Well# No. 

Sample 
Location KEWAUNEE MARSH KMSOlO 
Start End 
Date ��9v 

Time M� Date 

Description 

Send 
Report JIM RUPPEL 
To: 

DNR 
MADISON 

Account 
Number 

WR282 
Collected By 

Parameter Result 

l ALUMINUM, ICP, DRY WI 2100. MG/KG 

l ARSENIC, AA FURNACE, DRY 35.3 MG/KG 
1 CALCIUM DRY WT, ICP 40000. MG/KG 
1 IRON DRY WT, ICP 4900. MG/KG 
1 MAGNESIUM, ICP, DRY WT 4100. MG/KG 
0 SULFUR ICP DRY WEIGHT '''4118 MG/KG 

KMS010-01 County N 

g£pg&Jqy 
Time 

SOURCE CODE so 
SAMPLE TYPE 
MISC. CODES 

LAB COMM. 

31 

HH MM 

INORGANIC 

Labslip 12-92 
Route 

Code WROO 
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Table 4A. Arsenic Concentrations In the Water Collected From Dug Pits On the Kewaunee Marsh 

Sample Number ug/L Filtered/Unfiltered Associated Pit Soil Comments 
As Concentration 

mg/kg 

PW01- 01 7.6 Unfiltered 05- 21- 96 5.4 South of RR 

PW01- 02 1.4 Filtered 05- 21- 96 ------

PW01- 03 1.6 Unfiltered 05- 23- 96 ------ Sampled 2 Days 
Later 

PW02-01 8,500 Unfiltered 05- 21- 96 427 S of Capped Area 

PW02- 02 9,900 Unfiltered 05- 23- 96 ------ Sampled 2 Days 
Later 

PW03- 01 2,4001• Unfiltered 05- 22- 96 63 NE of Capped Area 

PW03- 02 1,900 Filtered 05- 22- 96 ------

PW03- 03 3,000 Unfiltered 05- 23- 96 ------

PW04- 01 3.7 Unfiltered 09-11- 96 4.29 R eference Site 
@S015- 01 South of RR 

1. Lab Sh eet for AI, Ca, Fe, Mg, and S results for th is sample is attach ed. 



DEPARTMENT OF NATURAl RESOURCES 

10 Point/ 

Number We liN 

Sample 
location KEWAUNEE MARSH KMPW03 
Start 
Date 

�3?9v 
Description 

Send 
Report 
To: 

Account 
Number 

JIM RUPPEL 
DNR 
MADISON 

WR282 
Collected By 

Parameter 

Time 

1 ALUMINUM, TOTAL RECOVERAB 

1 ARSENIC, TOTAL REC, AA FU 
1 CALCIUM, TOTAL RECOVERABL 
1 IRON, TOTAL RECOVERABLE, 
1 MAGNESIUM, TOTAL RECOVERA 
1 SULFUR 

\. 

M� 

1 700. 
2400. 
93. 
4.6 
35. 
4. 2 

Result 

Field _ 

No. 

End 
Date 

UG/L 
UG/L 
MG/L 
MG/L 
MG/L 
MG/L 

KMPWOJ-01 County N 

�@9Qy 
Time 

SOURCE CODE SU 
SAMPLE TYPE 
MISC. CODES 

LAB COMM. 

31 

HH MM 

INORGANIC 

Labslip 12-92 
Route 
Code WROO 



Table 48. Arsenic Concentrations In Kewaunee Marsh Pit Soil Samples 

Sample Number mg/kg (Dry Wt) Sample Date Comments 

PS01- 01 4. 141' 05-21-96 S of R R  

PS01- 02 5.4 05-21-96 Duplicate of 
PS01- 01 

PS02-01 4271' 05-21-96 S of Capped Area 

PS03-01 631' 05-22-96 NE Capped Area 

. PS03- 02 40 05-22-96 Duplicate of 
PS03- 01 

1. Lab sheets for AI, Ca, Fe, Mg, and S results in these samples attached. 
2. Pits dug to a depth of 10 inches. Removed soils com posited for a sample. 
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DEPARTMENT OF NATURAL RESOURCES 

10 
Number 

Point/ 
We liN 

Sample 
Location KEWAUNEE MARSH KMPS01 
Start 
Date Time h�� 
Description 

Send 
Report 
To: 

Account 
Number 

JIM RUPPEL 
DNR 
MADISON 

WR282 
Collected By 

Parameter 

1 ALUMINUM, ICP, DRY WT 
1 ARSENIC, AA FURNACE, DRY 
1 CALCIUM DRY WT, ICP 
1 IRON DRY WT, ICP 

1 MAGNESIUM, ICP, DRY WT 
0 SULFUR ICP DRY WEIGHT 

2400. 
4. 14 
17000. 
5000. 

2100. 
'''4206 

Result 

Field 
No. KMPS01-01 County N 31 

End 
Date 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

Time 

SOURCE CODE SO 
SAMPLE TYPE 
MISC. CODES 

LAB CO.MM. 

HH MM 

INORGANIC 

Labslip 12-9 z_-
Route 
Code WROO 

\------'----__;,__-
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DEPARTMENT OF NATURAL RESOURCES 

10 - - - --- Point/- Field 

Number We liN No. 

Sample 
Location KEWAUNEE MARSH KMPS02-0l 
Start End 
Date �d!Pqy Time M� Date 

Description 

Send 
Report JIM RUPPEL 
To: 

DNR 

MADISON 

Account 
N�mber 

WR282 
Collected By 

Parameter Result 

1 ALUMINUM, ICP, DRY WT 4700. MG/KG 
1 ARSENIC, AA FURNACE, DRY 427.0 MG/KG 
1 CALCIUM DRY WT, ICP 27000. MG/KG 
1 IRON DRY WT, ICP 6900. MG/KG 
1 MAGNESIUM, ICP, DRY WT 3500. MG/KG 
0 SULFUR ICP DRY WEIGHT '''5255 MG/KG 

KMPS02-01 County N 

�9r9Qy Time 

SOURCE CODE so 
SAMPLE TYPE 
MISC. CODES 

LAB COMM. 

31 

HH MM 

INORGANIC 

labslip 12-92 
Route 
Code WROO 
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ID Point/ 

Number We liN 

Sample 
Location KEWAUNEE MARSH KHPS03 
Start 
Date �6tP9Y 
Description 

Send 
Report 
To: 

Account 
Number 

JIM RUPPEL 
DNR 
MADISON 

WR282 
Collected By 

Parameter 

1 ALUMINUM, ICP, DRY WT 

Time 

1 ARSENIC, AA FURNACE, DRY 
1 CALCIUM DRY WT, ICP 
i IRON DRY WT, ICP 

l MAGNESIUM, ICP, DRY WT 
0 SULFUR ICP DRY WEIGHT 

M� 

2200. 
6 3.0 
36000. 
4900. 
4200. 
•":4507 

Result 

Field 
No. 

End 
Date 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

KHPS03-01 County If 

�9£>Qy 
Time 

SOURCE CODE SO 
SAMPLE TYPE 
MISC. CODES 

LAB COMli. 

INORGANIC 

�Labslip- 12-92 
Route 

31 Code WROO 

HH MM 
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Table 5. Results Of Sedge and Cattail Plant Tissue1• Analysis For Arsenic From Areas of Kewaunee Marsh With 
Varying Levels of Arsenic in the Associated Soils 

Sedge (Carex sp.) 

Relative As Soil Plant Site Soil Site 
Level Sample No. Sample No. 

Reference Site SE01 S015 

Low SE02 S002 

Medium SE03 S001 

High SE04 S013 

Cattail (Typha sp.) 

Reference Site CT01 S015 

Low CT02 S003 

Medium CT03 S001 

High CT04 S014 

1. Plant tissue analyzed included only above ground leaves and stems. 
2. Plant tissues collected 09/10/96. 

As Concentration As Concentration 
In Plant Tissue In Soils 

mg/kg mg/kg 

< 0.1 4.29 

0.7 39.2 

1.2 219.1 

1.6 692 

< 0.1 4.29 

< 0.1 42 

0.4 219.1 

0.4 685 
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