




























Table 1  Groundwater Elevation Data, Kettle Lakes Cooperative, Sheboygan Falls, Wisconsin

Well Ground Surface Reference Point** Date Depth to Water Water Table
Number Elevation Elevation (feet below Elevation

(feet)* (top of riser)* reference point)

MW1 94.90 94.58 06/04/04 6.57 88.01
08/31/04 7.82 86.76

MW2 94.91 96.81 06/04/04 5.95 90.86
08/31/04 8.27 88.54

MW3 96.71 97.88 06/04/04 8.80 89.08
08/31/04 9.20 88.68

MW4 96.00 95.80 06/04/04 0.20 95.60
08/31/04 2.08 93.72

MW5 93.94 96.16 08/31/04 9.71 86.45

Quarry water 
surface - - 08/31/04 - 78.25

Note:
*    =  Benchmark is the top nut of fire hydrant on the corner of Foote and Seymour Streets
**  =  Reference point is the north side of PVC riser
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Table 2  Soil Sample Field Screening and Laboratory Results, Kettle Lakes Cooperative, Sheboygan Falls, Wisconsin
Sample Sample Date Depth PID Laboratory Analysis Sample Sample

Location I.D. (fbg) Response Diesel Range Gasoline Range Detected Volatile Organic Compounds (µg/kg) Odor Description
(iui) Organics Organics Lead Benzene Ethyl- Isopropyl- Naphthalene n-Butyl- n-Propyl- p-Isopropyl- sec-Butyl- Toluene 1,2,4-Tri- 1,3,5-Tri- Total

(mg/kg) (mg/kg) (mg/kg) benzene benzene benzene benzene toluene benzene methylbenzene methylbenzene Xylenes

Test Pit TP1-1 08/14/03 1 6 - - - - - - - - - - - - - - - none silt
1 TP1-2 08/14/03 3 5 <5.0 <2.5 - <25 <25 - - - - - - <25 <25 <25 <75 none fine sand, bedrock @ 3 fbg

Test Pit TP2-1 08/14/03 1 416 - - - - - - - - - - - - - - - slight petroleum sandy silt
2 TP2-2 08/14/03 3 798 1700 2100 - 2300 21,000 - - - - - - <620 <620 13,000 19,100 moderate petroleum fine sand, bedrock @ 3 fbg

Test Pit TP3-1 08/14/03 1 3 - - - - - - - - - - - - - - - none sandy silt
3 TP3-2 08/14/03 3 3 <5.0 <2.5 - <25 <25 - - - - - - - <25 <25 <75 none fine sand, bedrock @ 4.5 fbg

Test Pit TP4-1 08/14/03 1 0 - - - - - - - - - - - - - - - none silt
4 TP4-2 08/14/03 3 0 <5.0 <2.5 - <25 <25 - - - - - - - <25 <25 <75 none fine sand, bedrock @ 5.5 fbg

B1 - 03/01/04 - - - - - - - - - - - - - - - -

B2 S201 03/01/04 0-2 0 18 5.4 12 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <75 slight petroleum sandy clay
S202 03/01/04 2-4 0 - - - - - - - - - - - - - - - slight petroleum sand
S203 03/01/04 4-6 0 - - - - - - - - - - - - - - - - no recovery
S204 03/01/04 6-8 0 - - - - - - - - - - - - - - - slight petroleum clayey sand
S205 03/01/04 8-9 0 - - - - - - - - - - - - - - - slight petroleum clayey, sand bedrock @ 9 fbg

B3 S301 03/01/04 0-2 341 400 910 15 1400 3900 700 6800 3200 1800 2900 930 560 18,000 6700 25,400 moderate petroleum sandy clay
S302 03/01/04 2-3.5 330 - - - - - - - - - - - - - - - moderate petroleum sandy clay, bedrock @ 3.5 fbg

B4 S401 03/01/04 0-2 8 - - - - - - - - - - - - - - - slight petroleum silty clay
S402 03/01/04 2-4 7 <9.4 8.5 8.7 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <75 slight petroleum silty clay
S403 03/01/04 4-4.5 9 - - - - - - - - - - - - - - - slight petroleum silty clay, bedrock @ 4.5 fbg

B5 S501 03/01/04 0-2 4 <7.3 5.8 12 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <75 none silty clay, bedrock @ 2 fbg

B6 S601 03/01/04 0-2 151 <7.4 43 9.8 <25 100 95 1100 110 370 87 <25 <25 2600 800 2700 slight petroleum silty clay, bedrock @ 2 fbg

B7 S701 05/12/04 0-2 2 - - - - - - - - - - - - - - - none silty clay
S702 05/12/04 2.5-4.5 4 8.9 <6.3 30 <32 <32 <32 <32 <32 <32 <32 <32 <32 <32 <32 <44 none silty clay
S703 05/12/04 4.5-6.5 5 - - - - - - - - - - - - - - - slight petroleum silty sand
S704 05/12/04 7-9 154 - - - - - - - - - - - - - - - moderate petroleum sandy clay
S705 05/12/04 9-10 251 - - - - - - - - - - - - - - - moderate petroleum sandy clay, bedrock @ 10fbg

B8 S801 05/12/04 0-2 4 - - - - - - - - - - - - - - - none silty clay
S802 05/12/04 2.5-4.5 4 <6.4 <6.4 26 <32 <32 <32 <32 <32 <32 <32 <32 <32 <32 <32 <45 none silty sand

B9 S901 05/12/04 0-2 5 - - - - - - - - - - - - - - - none sandy gravel
S902 05/12/04 2.5-4.5 5 41 <6.4 24.0 <32 <32 <32 <32 <32 <32 <32 <32 <32 <32 <32 <45 none silty sand, bedrock @ 3.5 fbg

B10 S1001 08/04/04 2.5-4.5 1 - - - - - - - - - - - - - - - none silty sand
S1002 08/04/04 5-7 0 219 <8.2 18 <41 <41 <41 <41 <41 <41 <41 <41 <41 <41 <41 <57 none silty sand
S1003 08/04/04 7.5-9.5 1 - - - - - - - - - - - - - - - none silty sand
S1004 08/04/04 10-10.1 - - - - - - - - - - - - - - - - none silty sand, bedrock @ 10.1 fbg

NR 720, Wis. Adm. Code, Generic Residual Contaminant Levels 250 250 50 5.5 2900 NE NE NE NE NE NE NE NE NE 4100

NR 746, Wis. Adm. Code, Table 1 Values NE NE NE 8500 4600 NE 2700 NE NE NE NE NE 83,000 11,000 42,000

NR 740, Wis. Adm. Code, Table 2 Direct-Contact Values NE NE NE 1100 NE NE NE NE NE NE NE NE NE NE NE

Note:
fbg = feet below grade XXX  =  exceeds Chapter NR 720, Wisconsin Administrative Code (NR 720, Wis. Adm. Code) generic residual contaminant level
PID = photoionization detector
iui = instrument units as isobutylene XXX  =  exceeds NR 746, Wis. Adm. Code Table 1 indicators of residual petroleum product in soil pores
mg/kg =  milligrams per kilogram
µg/kg = micrograms per kilogram =  parts per billion XXX  =  exceeds NR 746, Wis. Adm. Code Table 2 Direct Contact Values

 - = not analyzed
<x = not detected above reporting limit of x
NE = standard not established by the Wisconsin Department of Natural Resources

Blind Drilled   
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Table 3  Groundwater Quality Laboratory Analytical Results, Kettle Lakes Cooperative, Sheboygan Falls, Wisconsin
Date Lead

Collected (mg/l) Benzene n-Butyl- sec-Butyl- Isopropyl- Ethyl- Naphthalene n-Propyl- Toluene Trimethyl- Xylenes
benzene benzene benzene benzene benzene benzenes

03/17/04 2.2 36 13 4.2 8.4 39 130 22 6.8 312 510
*03/17/04 - 37 16 4.9 11 48 160 28 7.4 360 572
06/04/04 - 58 - - - 34 100 - 11 188 300
08/31/04 - 35 - - - 16 77 - 4.4 115 94

06/04/04 <0.0014 6.6 <0.20 0.73 1.6 14 4.9 2.9 0.99 20.2 18
08/31/04 - 5.7 - - - 1.8 1.3 - 0.65 2.04 2.3

06/04/04 - <0.20 <0.20 <0.25 <0.20 <0.50 0.27 <0.50 <0.20 0.24 <0.50
08/31/04 - <0.25 - - - <0.22 <0.67 - <0.11 <0.44 <0.39

06/04/04 - <0.20 <0.20 <0.25 <0.20 <0.50 <0.25 <0.50 <0.20 <0.40 <0.50
08/31/04 - <0.25 - - - <0.22 <0.50 - <0.11 <0.44 <0.39

08/31/04 - <0.20 <0.20 0.3 0.22 <0.50 <0.25 <0.50 <0.20 <0.40 <0.50

06/04/04 - <0.25 - - - <0.22 - - 0.12 <0.44 <0.39
08/31/04 - <0.25 - - - <0.22 - - 0.11 <0.44 <0.39

1.5 0.5 NE NE NE 140 8 NE 200 96 1000

15 5 NE NE NE 700 40 NE 1000 480 10,000

Note:
mg/l = milligrams per liter XXX   =  exceeds Chapter NR 140, Wisconsin Administrative Code (NR 140, Wis. Adm. Code) preventive action limit (PAL)
 <x     =  compound not detected to a detection limit of x
 -        =  not analyzed XXX   =  exceeds NR 140, Wis. Adm. Code Enforcement Standard (ES)
NE     =  not established
*        = duplicate sample

MW3

MW4

Detected Volatile Organic Compounds (micrograms per liter)
Sample

MW1

MW2

NR 140, Wis. Adm. Code ES

NR 140, Wis. Adm. Code PAL

MW5

Trip Blank
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Table 4  Groundwater Polynuclear Aromatic Hydrocarbons Analytical Laboratory Results, Kettle Lake Cooperative, Sheboygan Falls, Wisconsin
Date

Sampled Acenaphthene Acenaphthylene Benzo(a) Fluor- Fluorene 1-Methyl 2-Methyl Naphthalene Phenanthrene Pyrene
anthracene anthene naphthalene naphthalene

03/17/04 2.0 0.68 <0.38 3.4 <0.25 78 47 8.3 2.9 <0.32

06/04/04 <0.58 <0.25 <0.056 <0.024 <0.064 <0.44 <0.30 <0.26 <0.020 <0.040

06/04/04 <1.2 <0.50 0.23 0.32 0.5 2.7 3.3 2.1 0.44 0.39

06/04/04 <0.58 <0.25 <0.056 <0.024 <0.064 <0.44 <0.30 <0.26 <0.020 <0.040

08/31/04 <0.34 <0.72 <0.046 <0.084 <0.064 <0.33 <0.32 <0.42 <0.031 <0.046

Note:
 - =  not laboratory analyzed XXX   = exceeds Chapter NR 140, Wisconsin Administrative Code (NR 140, Wis. Adm. Code) preventive action limit (PAL)
 <x =  compound not detected to a detection limit of x
NE =  standard not established XXX   = exceeds NR 140, Wis. Adm. Code enforcement standard (ES)
µg/l =  micrograms per liter
PAH =  polynuclear aromatic hydrocarbons

Detected Polynuclear Aromatic Hydrocarbons (µg/l)

8

40

80

400

NE

NE

50

250

NE

NE

80

400

NE

NENE

NE

NE

NE

NE

NENR 140, Wis. Adm. Code PAL

Chapter NR 140, Wis. Adm. Code  ES

MW1

MW2

MW5

Well
Identification

MW3

MW4
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Table 5  Remedial Excavation Soil Sample Field Screening and Laboratory Results, Kettle Lakes Cooperative, Sheboygan Falls, Wisconsin

Sample Date Depth Laboratory Analysis Sample Sample Disposition
I.D. (feet below Time Time Response Diesel Range Gasoline Range Petroleum Volatile Organic Compounds (micrograms per kilogram) Odor Description

grade) Collected Analyzed (iui) Organics Organics Benzene Ethyl- Methyl-tertiary- Naphthalene Toluene 1,2,4-Trimethyl- 1,3,5-Trimethyl- Total
(milligrams per kilogram) benzene butyl-ether benzene benzene Xylenes

S1 02/16/05 3 810 845 0 - - - - - - - - - - None Silty clay Clean excavated
S2 02/16/05 4 810 845 0 16 <5.5 <28 <28 <28 <55 <28 <28 <28 <39 None Silty clay Clean excavated
S3 02/16/05 2 815 845 1 - - - - - - - - - - None Silty clay Clean excavated
S4 02/16/05 4 816 850 0 - - - - - - - - - - None Silty clay Clean excavated
S5 02/16/05 2 830 850 3 - - - - - - - - - - None Silty clay Clean excavated
S6 02/16/05 4 830 850 3 - - - - - - - - - - None Silty clay Clean excavated
S7 02/16/05 6 830 850 25 - - - - - - - - - - None Silty clay Clean excavated
S8 02/16/05 2 900 925 2 - - - - - - - - - - None Silty clay North wall
S9 02/16/05 4 900 925 0 - - - - - - - - - - None Silty clay North wall
S10 02/16/05 6 900 925 3 <5.9 <5.9 <30 <30 <30 <59 <30 <30 <30 <41 None Sandy silt North wall
S11 02/16/05 2 905 930 0 - - - - - - - - - - None Silty clay Northwest wall
S12 02/16/05 4 905 930 0 - - - - - - - - - - None Silty clay Northwest wall
S13 02/16/05 6 905 930 2 18 <6.5 <32 <32 <32 <65 245 <32 <32 <45 None Sandy silt Northwest wall
S14 02/16/05 4 912 1020 181 8440 2440 <306 14,700 <306 13,400 <306 63,600 25,700 96,600 Strong petroleum Sandy silt Excavated
S15 02/16/05 2 1010 1050 10 - - - - - - - - - - Slight petroleum Silty clay Excavated
S16 02/16/05 4 1010 1050 134 - - - - - - - - - - Moderate petroleum Clayey sand, silt Excavated
S17 02/16/05 1 1230 1258 150 - - - - - - - - - - Moderate petroleum Sandy silt Excavated
S18 02/16/05 3 1230 1258 255 - - - - - - - - - - Moderate petroleum Sandy silt Excavated
S19 02/16/05 2 1231 1258 264 - - - - - - - - - - Moderate petroleum Sandy silt Excavated
S20 02/16/05 2 1248 1325 0 - - - - - - - - - - None Sandy silt West wall
S21 02/16/05 4 1248 1325 36 <6.0 16 <30 <30 <30 72 <30 <30 <30 <42 Slight petroleum Sandy silt West wall
S22 02/16/05 1 1253 1326 0 - - - - - - - - - - None Sandy silt West wall
S23 02/17/05 3 1253 1326 23 8.4 10 <30 <30 <30 <60 <30 <30 <30 <42 None Sandy silt West wall
S24 02/17/05 3 912 1000 11 - - - - - - - - - - None Sandy gravel Clean excavated
S25 02/17/05 6 912 1000 120 - - - - - - - - - - Slight petroleum Silty sand Excavated
S26 02/17/05 8 915 1000 261 - - - - - - - - - - Moderate petroleum Sandy silt Excavated
S27 02/17/05 4 955 1131 1 - - - - - - - - - - None Sand gravel East wall
S28 02/17/05 6 955 1131 3 - - - - - - - - - - Slight petroleum Sandy silt East wall
S29 02/17/05 8 959 1132 24 190 49 536 72 <28 291 57 335 134 358 Slight petroleum Silty clay East wall
S30 02/17/05 3 1235 1310 0 - - - - - - - - - - None Sandy gravel East wall
S31 02/17/05 5 1235 1310 20 - - - - - - - - - - Slight petroleum Silty sand East wall
S32 02/17/05 7 1235 1310 28 <5.8 <5.8 54 <29 <29 <58 <29 <29 <29 45 Slight petroleum Silty clay East wall
S33 02/17/05 5 1245 1320 123 - - - - - - - - - - Slight petroleum Silty clay Excavated
S34 02/17/05 7 1245 1320 307 - - - - - - - - - - Moderate petroleum Silt Excavated
S35 02/17/05 2 1335 1320 0 - - - - - - - - - - None Sandy gravel Southeast wall
S36 02/17/05 4 1335 1400 51 1390 202 <31 <31 <31 516 <31 31 <31 55 Slight petroleum Silty sand Southeast wall
S37 02/17/05 2 1356 1436 130 - - - - - - - - - - Slight petroleum Sandy gravel Excavated
S38 02/17/05 4 1356 1436 212 - - - - - - - - - - Moderate petroleum Silty sand Excavated
S39 02/17/05 2 1405 1440 180 - - - - - - - - - - None Sandy gravel Excavated
S40 02/17/05 4 1405 1440 295 18,500 2780 26,300 17,000 <185 38,600 1020 4330 6030 11,100 Slight petroleum Silty sand Excavated
S41 02/18/05 1 1012 1045 10 - - - - - - - - - - None Silty sand South wall
S42 02/18/05 3 1012 1045 29 6.6 <5.7 <29 <29 <29 <57 <29 <29 <29 <40 None/Slight Silty sand South wall
S43 02/18/05 3 1015 1046 15 - - - - - - - - - - None Clayey silt South wall
S44 02/18/05 2 1028 1058 280 - - - - - - - - - - Moderate petroleum Sandy gravel Excavated
S45 02/18/05 4 1028 1058 291 - - - - - - - - - - Moderate petroleum Silty sand Excavated
S46 02/18/05 2 1050 1130 28 - - - - - - - - - - None Sandy gravel South wall
S47 02/18/05 4 1050 1130 50 - - - - - - - - - - Slight petroleum Silty clay South wall
S48 02/18/05 1 1115 1130 195 - - - - - - - - - - Moderate petroleum Sandy gravel Excavated
S49 02/18/05 3 1115 1135 242 - - - - - - - - - - Strong petroleum Silty clay Excavated/Floor
S50 02/18/05 1 1240 1345 110 - - - - - - - - - - Moderate petroleum Sandy gravel Excavated
S51 02/18/05 3 1240 1345 209 - - - - - - - - - - Moderate petroleum Silty clay Excavated
S52 02/18/05 1 1258 1345 230 - - - - - - - - - - Moderate petroleum Silty clay Excavated
S53 02/18/05 3 1258 1345 263 25,200 4190 31,800 45,100 <1,590 38,500 3,050 122,000 37,100 186,000 Moderate petroleum Silty clay Excavated

NR 720, Wis. Adm. Code Generic RCLs 250 250 5.5 2900 NE NE 1500 NE NE 4100  

NR 746, Wis. Adm. Code Table 1 Values NE NE 8500 4600 NE 2700 38,000 83,000 11,000 42,000

NR 740, Wis. Adm. Code Table 2 Direct-Contact Values NE NE 1100 NE NE NE NE NE NE NE

Note:
PID =  photoionization detector XXX   = exceeds Chapter NR, Wisconsin Administrative Code (NR 720, Wis. Adm. Code) generic residual contamination levels (RCLs)
iui =  instrument units as isobutylene
 - =  not laboratory analyzed XXX   = exceeds NR 746, Wis. Adm. Code Table 1 indicators of residual petroleum in soil pores
 <x =  compound not detected to a detection limit of x
NE =  standard not established XXX   = exceeds NR 740, Wis. Adm. Code Table 2 Direct-Contact Values

PID Headspace Analysis
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