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Waverly Station GCL Maintenance Plan 
Prepared August 16th, 2010 
Eben Spencer, P.E.  
Barr Engineering Company 
 
Koch Pipeline Company, L.P. (KPL)  
Waverly Pump Station 
N4361 270th Street  
Maiden Rock, WI 
 
WDNR BRRTS Case #02-48-554019 
 
Legal Description: Township 26N, Range 16W, Section 36 
 
Introduction  
This document is a Maintenance Plan for a secondary containment system that services the KPL 
Waverly pump station.  This Maintenance Plan is meant to meet the requirements of s. NR 
724.12(2) Wisconsin Administrative Code.  The secondary containment system currently in-place 
at the Waverly station consists of a geosynthetic clay liner (GCL) encompassed by select granular 
fill.  The maintenance activities described in this document are intended to preserve the integrity 
of the GCL as part of remedial actions associated with residual petroleum impacts at the Site.  
More site-specific information about residual petroleum contamination at the Waverly Site can be 
found in the Case Closure Request (Case # 02-48-554019) that KPL has submitted to the 
Wisconsin Department of Natural Resources (WDNR). 
 
Description of Contamination at the Waverly Site 
Soil contaminated by refined petroleum product is located at a depth range of approximately 4 
feet to 20 feet below current ground surface.  Remedial actions and investigation work has 
indicated that residual contamination is limited to the direct vicinity of the pump station and is 
limited the underlying soil media.  Extent of residual soil contamination at the site is shown on 
Figure 3 of the Case Closure Request (# 02-48-554019). 
 
Description of In-Placed GCL 
The GCL currently in-place at the Waverly Site consists of a layer of sodium bentonite between 
two reinforced layers of geotextiles.  The geotextile layers are needle punched together and 
laminated to a thin flexible membrane layer.  The GCL manufacturer’s specification label is 
Bentomat CL produced by CETCO Lining Technologies.  Engineering properties of the 
Bentomat CL GCL are attached to this Maintenance Plan (Exhibit A).   
 
The Bentomat CL and select granular fill serve as a barrier to prevent direct human contact with 
the residual contaminated soil.  Additionally, the GCL serves as a low-permeability layer to aid in 
preventing future stormwater infiltration and potential vertical contaminant migration.  Based on 
current and future use of the site the GCL should function as required.   
 
Annual Inspection 
The GCL will be inspected on an annual basis to ensure its integrity.  The ground surface 
overlying the GCL will be visually inspected to ensure that general work conducted at the site has 
not damaged the GCL.  Evidence of damage to the GCL would include excessive rutting from 
small vehicle traffic, disturbed soil from excavating, cracked ground surface, washout of cover 
soil, soil settlement, etc.  In addition, a small section of the liner will be exposed by hand 
shoveling of the granular fill.  This section will be inspected to evaluate damage due to settling, 



 

exposure to weather, wear from traffic, increasing age and other factors.  If it is determined that 
the GCL may have been damaged the GCL will be further exposed for additional inspection. Any 
damaged sections will be repaired with new GCL according to manufacturer’s specifications.    
 
Records of the inspections will be documented with the attached Inspection Log.  Documentation 
will include any potential damaged to the liner and any necessary corrective actions that are 
performed.  Inspections will be performed by KPL employees or KPL’s designated 
subcontractors.  Inspections will be performed in the spring after snow melt although additional 
inspections may be required if ground intrusive work is conducted at the site.  Copies of the 
inspection logs will be maintained at KPL’s Pine Bend Office.  KPL will provide copies of 
inspection logs to the WDNR upon request.   
 
Maintenance Activities 
Repair of damaged GCL will be implemented as soon as practically feasible.  Repair will 
generally consist of the following: 

• Removal of the damaged sections of GCL 
• Replacing the damaged sections with new GCL 
• New GCL will be of equal or greater specification to the existing Bentomat CL  
• A one foot overlap will be provided between new and existing sections of GCL 
• All seams will receive supplemental powder bentonite 
• All GCL pipe penetrations will receive powder bentonite and duct tape 
• Soil backfill will consist of granular soil with 80% finer than the 0.25 mm 
• The repair work will be fully documented. 

 
A two foot thick subgrade layer of select granular fill exists below the GCL; therefore, contact 
between GCL repair workers and the residual contaminated soil is not expected.                                                              
Should repair activities require full penetration of the subgrade layer, additional PPE may be 
required.  Any impacted soil that is excavated from the site will be sampled for waste 
characterization and disposed of in accordance with applicable local, state, and federal 
regulations.   
 
Preventative and Prohibited Activities 

• Prohibited: Heavy vehicle traffic over the GCL   
• Prohibited:  Unnecessary excavating 
• Prohibited:  Reducing cover over the GCL other than on a temporary basis. 
• Preventative:  Maintaining at least 1 foot of fill over the GCL when low ground pressure 

vehicles (e.g. mini-excavator) are operated over the GCL 
A copy of this maintenance plan will remain at the Waverly Site for viewing by all interested 
parties.  In addition, the guidelines and requirements of this Maintenance Plan will be integrated 
into the training criteria for KPL employees and subcontractors who perform work at the Waverly 
Site.   
 



1500 W. Shure Drive  Arlington Heights, IL  60004  USA  800.527.9948  Fax  847.577.5571 
For the most up-to-date information please visit our website, www.cetco.com

A wholly owned subsidiary of AMCOL International 

The information and date contained herein are believed to be accurate and reliable. CETCO makes no warranty of any kind and accepts no responsibility for the results 
obtained through application of this information. 

Revised 09/04 
TR 401-BMCL 

BENTOMAT® CL CERTIFIED PROPERTIES 

MATERIAL PROPERTY   TEST METHOD TEST FREQUENCY 
ft2(m2)

REQUIRED VALUES 

Bentonite Swell Index1 ASTM D 5890 1 per 50 tonnes 24 mL/2g min. 

Bentonite Fluid Loss1 ASTM D 5891 1 per 50 tonnes 18 mL max. 

Bentonite Mass/Area2 ASTM D 5993 40,000 ft2 (4,000 m2) 0.75 lb/ft2 (3.6 kg/m2) min 

GCL Grab Strength3 ASTM D 4632 
ASTM D 6768 200,000 ft2 (20,000 m2) 120 lbs (530 N) MARV 

30 lbs/in (53 N/cm) MARV 

GCL Peel Strength3 ASTM D 4632 
ASTM D 6496 40,000 ft2 (4,000 m2) 15 lbs (65 N) min 

2.5 lbs/in (4.4 N/cm) min 

GCL Index Flux4 ASTM D 5887 Periodic 1 x 10-9 m3/m2/sec max 

GCL Hydraulic Conductivity4 ASTM D 5887 Periodic 5 x 10-10 cm/sec max 

GCL Hydrated Internal 
Shear Strength5

ASTM D 5321 
ASTM D 6243 Periodic 500 psf (24 kPa) typical 

 Bentomat CL is a reinforced GCL consisting of a layer of sodium bentonite between two geotextiles, which are   
 needlepunched together and laminated to a thin flexible membrane liner. 

Notes
1 Bentonite property tests performed at a bentonite processing facility before shipment to CETCO’s GCL production facilities. 
2 Bentonite mass/area reported at 0 percent moisture content. 
3 All tensile strength and peel strength testing is performed in the machine direction using 4 inch grips per modified ASTM D 4632.  Results are reported as minimum 

average roll values unless otherwise indicated.  Upon request, tensile strength can be reported per ASTM D 6768 and peel strength can be reported per ASTM D 6496. 
4 ASTM D5887 Index flux and hydraulic conductivity testing with deaired distilled/deionized water at 80 psi (551 kPa) cell pressure, 77 psi (531 kPa) headwater 

pressure and 75 psi (517 kPa) tailwater pressure.  Reported value is equivalent to 92 gal/acre/day.  This flux value is equivalent to a permeability of 5x10-10 cm/sec for 
typical GCL thickness.  ASTM D 5887 testing is performed only on a periodic basis because the membrane is essentially impermeable.

5 Peak value measured at 200 psf (10 kPa) normal stress for a specimen hydrated for 48 hours.  Site-specific materials, GCL products, and test conditions must be used 
to verify internal and interface strength of the proposed design.
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LOCATION MAP
Waverly Pump Station

WDNR BRRTS Activity #02-48-554019
Koch Pipeline Company, LP

Waverly, Wisconsin
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Waverly and Plum City USGS 7.5' Quadrangles

Koch Pipeline Company Property
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DETAILED SITE MAP
Waverley Pump Station

WDNR BRRTS Activity #02-48-554019
Koch Pipeline Company, LP

Waverly, Wisconsin
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Approximate Pipeline Alignment

Approximate Property Boundary
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SOIL CONTAMINATION
CONTOUR MAP

Waverley Pump Station
WDNR BRRTS Activity #02-48-554019

Koch Pipeline Company, LP
Waverly, Wisconsin

1 0 1 2 3
Meters

!. Boring Location

!(
Field Screening Location From Base of Excavation
(or below) With Laboratory Sampling

Approximate Area of Residual Impacts

Approximate Extent of Excavation

Bold indicates samples with analytical results
exceeding WI NR 720 RCLs (Table 1)
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Table 1a
Soil Analytical and Field Screening Table - Remaining Soil Contamination

Waverly Pump Station
Koch Pipeline Company, LP

WDNR BRRTS Activity #02-48-554019

WAV-01 10' WAV-02 3' WAV-03-3' WAV-04-5.5' WAV-05-4' WAV-06-9' WAV-07-6.5' WAV-08-6.5'
5/6/2009 5/6/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009

10 3 3 5.5 4 9 6.5 6.5
ft ft ft ft ft ft ft ft
N N N N N N N N

Chemical Name

WI NR 746.06 Soil 
Screening Levels 

Table 1

Indicators of Residual 
Petroleum Product in 
Soil Pores NR 720.09 

Effective Date 09/01/2007 09/01/2007
Exceedance Key Bold Underline

General Parameters
Moisture -- -- -- -- -- -- -- --
Solids, percent 77% 80% 83% 76% 81% 81% 78% 75%

Total Petroleum Hydrocarbons
1,2,4-Trimethylbenzene 83 mg/kg 50  mg/kg < 0.034  mg/kg < 0.030  mg/kg < 0.033  mg/kg < 0.031  mg/kg 1.6  mg/kg < 0.032  mg/kg < 0.033  mg/kg
1,3,5-Trimethylbenzene 11 mg/kg 18  mg/kg 0.10  mg/kg < 0.030  mg/kg < 0.033  mg/kg < 0.031  mg/kg 0.56  mg/kg < 0.032  mg/kg < 0.033  mg/kg
Benzene 8.5 mg/kg 0.0055 mg/kg 9.6  mg/kg < 0.034  mg/kg < 0.030  mg/kg < 0.033  mg/kg < 0.031  mg/kg 0.40  mg/kg < 0.032  mg/kg 0.040  mg/kg
Diesel Range Organics 100 /250(1) mg/kg 140  mg/kg < 9.5  mg/kg < 5.4  mg/kg < 8.9  mg/kg < 8.1  mg/kg 22  mg/kg < 10  mg/kg < 11  mg/kg
Ethyl benzene 4.6 mg/kg 2.9 mg/kg 22  mg/kg < 0.034  mg/kg < 0.030  mg/kg < 0.033  mg/kg < 0.031  mg/kg 0.65  mg/kg < 0.032  mg/kg < 0.033  mg/kg
Gasoline Range Organics 100 /250(1) mg/kg 1200  mg/kg < 6.8  mg/kg < 6.0  mg/kg < 6.6  mg/kg < 6.2  mg/kg 35  mg/kg < 6.4  mg/kg < 6.7  mg/kg
Methyl tertiary butyl ether (MTBE) 1.9  mg/kg < 0.034  mg/kg < 0.030  mg/kg < 0.033  mg/kg < 0.031  mg/kg 0.058  mg/kg < 0.032  mg/kg < 0.033  mg/kg
Naphthalene 2.7 mg/kg 0.4 mg/kg 9.7  mg/kg < 0.68  mg/kg < 0.60  mg/kg < 0.66  mg/kg < 0.62  mg/kg < 0.62  mg/kg < 0.64  mg/kg < 0.67  mg/kg
Toluene 38 mg/kg 1.5 mg/kg 77  mg/kg < 0.034  mg/kg < 0.030  mg/kg < 0.033  mg/kg < 0.031  mg/kg 2.1  mg/kg < 0.032  mg/kg < 0.033  mg/kg
Xylenes, total 42 mg/kg 4.1 mg/kg 120  mg/kg 0.53  mg/kg < 0.090  mg/kg < 0.099  mg/kg < 0.093  mg/kg 3.6  mg/kg < 0.096  mg/kg 0.13  mg/kg

Field Screening Parameters
Moisture

Moist Moist Moist Moist Moist Moist Moist Slightly Moist
Odor Moderate to 

Strong None None None None Moderate None None
Discoloration None None None None None None None None
Sheen None None None None None None None None
Organic Headspace 3500  ppm 7.8  ppm 0.3  ppm 3.7  ppm 1.2  ppm 1665  ppm 0.7  ppm 18  ppm
Soil description 

clay with gravel clay with gravel clay with gravel clay with gravel clay with gravel
clay with 
gravel clay with gravel clay with gravel

(1)  Applies within 4 feet of ground surface.
(2)  Field screening depth is 10-12.5 ft.
(3)  Field screening depth is 16-20 ft.
(4)  Field screening depth is 10-12.5 ft.

Sample Type Code

Sys Loc Code
Sample Date

Depth Interval
Depth Unit

Page 1 of 4
5/6/2010
P:\Mpls\23 MN\19\23191014 2009 MPL Digs - Environmental Response\WorkFiles\Waverly Release\WDNR Case Closure Request\Sections\Section H\08_Table 1A Soil Analytical Table.xls



Table 1a
Soil Analytical and Field Screening Table - Remaining Soil Contamination

Waverly Pump Station
Koch Pipeline Company, LP

WDNR BRRTS Activity #02-48-554019

Chemical Name

WI NR 746.06 Soil 
Screening Levels 

Table 1

Indicators of Residual 
Petroleum Product in 
Soil Pores NR 720.09 

Effective Date 09/01/2007 09/01/2007
Exceedance Key Bold Underline

General Parameters
Moisture
Solids, percent 

Total Petroleum Hydrocarbons
1,2,4-Trimethylbenzene 83 mg/kg
1,3,5-Trimethylbenzene 11 mg/kg
Benzene 8.5 mg/kg 0.0055 mg/kg
Diesel Range Organics 100 /250(1) mg/kg
Ethyl benzene 4.6 mg/kg 2.9 mg/kg
Gasoline Range Organics 100 /250(1) mg/kg
Methyl tertiary butyl ether (MTBE)
Naphthalene 2.7 mg/kg 0.4 mg/kg
Toluene 38 mg/kg 1.5 mg/kg
Xylenes, total 42 mg/kg 4.1 mg/kg

Field Screening Parameters
Moisture

Odor

Discoloration
Sheen
Organic Headspace
Soil description 

(1)  Applies within 4 feet of ground surface.
(2)  Field screening depth is 10-12.5 ft.
(3)  Field screening depth is 16-20 ft.
(4)  Field screening depth is 10-12.5 ft.

Sample Type Code

Sys Loc Code
Sample Date

Depth Interval
Depth Unit

WAV-09-4' WAV-10-4' WAV-11-2' WAV-12-5' WAV-13-5' WAV-14-4' WAV-15-3.5' WAV-16-4' WAV-17-4'
5/8/2009 5/8/2009 5/11/2009 5/11/2009 5/11/2009 5/11/2009 5/12/2009 5/12/2009 5/12/2009

4 4 2 5 5 4 3.5 4 4
ft ft ft ft ft ft ft ft ft
N N N N N N N N N

-- -- -- -- -- -- -- -- --
84% 80% 82% 80% 78% 83% 83% 74% 83%

8.0  mg/kg 0.036  mg/kg < 0.030  mg/kg < 0.031  mg/kg 1.8  mg/kg 0.038  mg/kg < 0.030  mg/kg < 0.047  mg/kg 3.7  mg/kg
2.9  mg/kg < 0.031  mg/kg < 0.030  mg/kg < 0.031  mg/kg 0.65  mg/kg < 0.027  mg/kg < 0.030  mg/kg < 0.047  mg/kg 1.3  mg/kg

0.56  mg/kg 0.066  mg/kg < 0.030  mg/kg 0.082  mg/kg 1.1  mg/kg < 0.027  mg/kg < 0.030  mg/kg < 0.047  mg/kg 0.44  mg/kg
19  mg/kg 27  mg/kg < 8.3  mg/kg < 7.7  mg/kg < 10  mg/kg < 7.9  mg/kg < 9.6  mg/kg < 11  mg/kg < 9.0  mg/kg
2.8  mg/kg 0.060  mg/kg < 0.030  mg/kg 0.049  mg/kg 0.43  mg/kg < 0.027  mg/kg < 0.030  mg/kg < 0.047  mg/kg 0.96  mg/kg
150  mg/kg < 6.2  mg/kg < 6.1  mg/kg < 6.2  mg/kg 40  mg/kg < 5.5  mg/kg < 6.0  mg/kg < 9.4  mg/kg 71  mg/kg

0.052  mg/kg < 0.031  mg/kg < 0.030  mg/kg < 0.031  mg/kg 0.078  mg/kg < 0.027  mg/kg < 0.030  mg/kg < 0.047  mg/kg 0.040  mg/kg
2.0  mg/kg < 0.62  mg/kg < 0.61  mg/kg < 0.62  mg/kg < 0.59  mg/kg < 0.55  mg/kg < 0.60  mg/kg < 0.94  mg/kg 1.1  mg/kg
4.1  mg/kg 0.36  mg/kg < 0.030  mg/kg 0.18  mg/kg 2.7  mg/kg < 0.027  mg/kg < 0.030  mg/kg < 0.047  mg/kg 2.0  mg/kg
15  mg/kg 0.18  mg/kg < 0.091  mg/kg 0.27  mg/kg 4.8  mg/kg < 0.082  mg/kg < 0.090  mg/kg < 0.14  mg/kg 5.6  mg/kg

Slightly Moist Slightly Moist Slightly Moist Slightly Moist Slightly Moist Slightly Moist
Very Slightly 

Moist
Very Slightly 

Moist --

Strong None None None None None None None --
None None None None None None None None --
Trace None None None None -- None None --

1100  ppm 8.4  ppm 2.7  ppm 6.3  ppm 248  ppm 2.2  ppm 2.0  ppm 2.6  ppm 160  ppm

clay with 
gravel clay with gravel clay with gravel clay with gravel

clay with 
gravel clay with gravel --

grey/red clay 
with pebbles --
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Table 1a
Soil Analytical and Field Screening Table - Remaining Soil Contamination

Waverly Pump Station
Koch Pipeline Company, LP

WDNR BRRTS Activity #02-48-554019

Chemical Name

WI NR 746.06 Soil 
Screening Levels 

Table 1

Indicators of Residual 
Petroleum Product in 
Soil Pores NR 720.09 

Effective Date 09/01/2007 09/01/2007
Exceedance Key Bold Underline

General Parameters
Moisture
Solids, percent 

Total Petroleum Hydrocarbons
1,2,4-Trimethylbenzene 83 mg/kg
1,3,5-Trimethylbenzene 11 mg/kg
Benzene 8.5 mg/kg 0.0055 mg/kg
Diesel Range Organics 100 /250(1) mg/kg
Ethyl benzene 4.6 mg/kg 2.9 mg/kg
Gasoline Range Organics 100 /250(1) mg/kg
Methyl tertiary butyl ether (MTBE)
Naphthalene 2.7 mg/kg 0.4 mg/kg
Toluene 38 mg/kg 1.5 mg/kg
Xylenes, total 42 mg/kg 4.1 mg/kg

Field Screening Parameters
Moisture

Odor

Discoloration
Sheen
Organic Headspace
Soil description 

(1)  Applies within 4 feet of ground surface.
(2)  Field screening depth is 10-12.5 ft.
(3)  Field screening depth is 16-20 ft.
(4)  Field screening depth is 10-12.5 ft.

Sample Type Code

Sys Loc Code
Sample Date

Depth Interval
Depth Unit

WAV-18-6' WAV-19-8' WAV-20-4.5' WAV-GP1a WAV-GP1b WAV-GP1c WAV-GP2a
5/12/2009 5/12/2009 5/12/2009 12/3/2009 12/3/2009 12/3/2009 12/3/2009

6 8 4.5 22 - 22.5 22.5 - 23.2 14 - 15 10 - 11(2)

ft ft ft ft ft ft ft
N N N N N N N

-- -- -- 16.0  % 7.3  % 19.1  % 19.6  %
83% 78% 80% -- -- -- --

< 0.030  mg/kg 55  mg/kg < 0.030  mg/kg < 0.0595  mg/kg < 0.0539  mg/kg < 0.0618  mg/kg 34.3  mg/kg
< 0.030  mg/kg 20  mg/kg < 0.030  mg/kg < 0.0595  mg/kg < 0.0539  mg/kg < 0.0618  mg/kg 11.6  mg/kg
< 0.030  mg/kg 9.8  mg/kg < 0.030  mg/kg 0.476  mg/kg 0.0942  mg/kg 0.1  mg/kg < 0.156  mg/kg
< 9.6  mg/kg 30  mg/kg < 9.4  mg/kg < 10.7  mg/kg < 10.0  mg/kg < 10.1  mg/kg 52.2  mg/kg

< 0.030  mg/kg 30  mg/kg < 0.030  mg/kg 0.0913  mg/kg < 0.0539  mg/kg < 0.0618  mg/kg 3.96  mg/kg
< 6.0  mg/kg 1200  mg/kg < 5.9  mg/kg < 3.0  mg/kg < 2.7  mg/kg < 3.1  mg/kg 480  mg/kg

< 0.030  mg/kg 1.3  mg/kg < 0.030  mg/kg < 0.0595  mg/kg < 0.0539  mg/kg < 0.0618  mg/kg < 0.311  mg/kg
< 0.60  mg/kg 9.5  mg/kg < 0.59  mg/kg < 0.0595  mg/kg < 0.0539  mg/kg < 0.0618  mg/kg 1.7  mg/kg
< 0.030  mg/kg 82  mg/kg < 0.030  mg/kg 1.07  mg/kg 0.258  mg/kg 0.283  mg/kg 4.44  mg/kg
< 0.090  mg/kg 130  mg/kg < 0.089  mg/kg 0.431  mg/kg ND  mg/kg 0.242  mg/kg 56.5  mg/kg

-- Slightly Moist Slightly Moist Moist Slightly Moist Wet Moist

-- -- None None None None None
-- -- None None None None None
-- -- None No No No Trace

3.6  ppm 1700  ppm 6.2  ppm 316  ppm 10.9  ppm 78.2  ppm 3500  ppm

-- red clay grey/red clay

red-brown sandy gravelly silt 
with clay nodules grading 

downward to gravelly sand 
with silt

limey sandstone 
refusal at 24' bgs red-brown fat clay red-brown fat clay 
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Table 1a
Soil Analytical and Field Screening Table - Remaining Soil Contamination

Waverly Pump Station
Koch Pipeline Company, LP

WDNR BRRTS Activity #02-48-554019

Chemical Name

WI NR 746.06 Soil 
Screening Levels 

Table 1

Indicators of Residual 
Petroleum Product in 
Soil Pores NR 720.09 

Effective Date 09/01/2007 09/01/2007
Exceedance Key Bold Underline

General Parameters
Moisture
Solids, percent 

Total Petroleum Hydrocarbons
1,2,4-Trimethylbenzene 83 mg/kg
1,3,5-Trimethylbenzene 11 mg/kg
Benzene 8.5 mg/kg 0.0055 mg/kg
Diesel Range Organics 100 /250(1) mg/kg
Ethyl benzene 4.6 mg/kg 2.9 mg/kg
Gasoline Range Organics 100 /250(1) mg/kg
Methyl tertiary butyl ether (MTBE)
Naphthalene 2.7 mg/kg 0.4 mg/kg
Toluene 38 mg/kg 1.5 mg/kg
Xylenes, total 42 mg/kg 4.1 mg/kg

Field Screening Parameters
Moisture

Odor

Discoloration
Sheen
Organic Headspace
Soil description 

(1)  Applies within 4 feet of ground surface.
(2)  Field screening depth is 10-12.5 ft.
(3)  Field screening depth is 16-20 ft.
(4)  Field screening depth is 10-12.5 ft.

Sample Type Code

Sys Loc Code
Sample Date

Depth Interval
Depth Unit

WAV-GP2b WAV-GP3a WAV-GP3b WAV-GP4a WAV-GP4b
12/3/2009 12/3/2009 12/3/2009 12/3/2009 12/3/2009
15 - 16.7 7.5 - 10 19 - 20(3) 10 - 11(4) 25 - 27.2

ft ft ft ft ft
N N N N N

13.4  % 21.4  % 14.5  % 21.0  % 16.6  %
-- -- -- -- --

< 0.0577  mg/kg 93.1  mg/kg 0.195  mg/kg 34.1  mg/kg 12.1  mg/kg
< 0.0577  mg/kg 28.3  mg/kg < 0.0585  mg/kg 11  mg/kg 4.07  mg/kg

0.161  mg/kg 2.34  mg/kg 1.09  mg/kg 1.46  mg/kg 0.251  mg/kg
< 10.9  mg/kg 471  mg/kg < 9.9  mg/kg 37.3  mg/kg 36.5  mg/kg

< 0.0577  mg/kg 45.9  mg/kg 0.161  mg/kg 13  mg/kg 3.91  mg/kg
< 2.9  mg/kg 1670  mg/kg 6.8  mg/kg 650  mg/kg 251  mg/kg

< 0.0577  mg/kg < 1.27  mg/kg < 0.0585  mg/kg < 0.316  mg/kg < 0.12  mg/kg
< 0.0577  mg/kg 10.7  mg/kg < 0.0585  mg/kg 3.79  mg/kg 1.8  mg/kg

0.277  mg/kg 98.7  mg/kg 2.51  mg/kg 28.9  mg/kg 5.84  mg/kg
ND  mg/kg 240  mg/kg 1.20  mg/kg 70.6  mg/kg 19.2  mg/kg

Slightly Moist Moist Moist Very Moist Moist

None Moderate Slight Moderate Slight
None None None None None
Trace No No Trace Trace

465  ppm 2286  ppm 829  ppm 3326  ppm 1969  ppm

interbedded red-brown clay 
with trace sand and tan silty 
sand with fine-grained gravel  

Refusal at 16.7' bgs red-brown fat clay 

red-brown fine to 
medium grained 
clay with gravel red-brown clay 

red silt or clay with 
interbedded silty 

sand            
Refusal at 27.2'
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Table 1b
Soil Analytical Table - Preremedial Soil Data

Waverly Pump Station
Koch Pipeline Company, LP

WDNR BRRTS Activity #02-48-554019

WAV-HCsoil01 WAVHCsoil01TCLP WAVHCsoil02TCLP WAV-HCsoil-SP1

3/27/2009 3/27/2009 4/22/2009 5/11/2009

N N N N

Chemical Name
Total or 

Dissolved

Indicators of Residual 
Petroleum Product in Soil 

Pores NR 720.09 GW 
Protection 

Effective Date 09/01/2007
Exceedance Key Bold

General Parameters
Flash Point NA -- 200  deg F 200 > deg F 200  deg F
Paint Filter (free liquids) NA -- < 0 PASS Pass/Fail < 0 PASS Pass/Fail < 0 PASS Pass/Fail
Solids, percent NA 93% -- -- --

TCLP Metals
Arsenic Total -- < 0.50  mg/l < 0.50  mg/l < 0.50  mg/l
Barium Total -- < 1.0  mg/l < 1.0  mg/l < 1.0  mg/l
Cadmium Total -- < 0.050  mg/l < 0.050  mg/l < 0.050  mg/l
Chromium Total -- < 0.50  mg/l < 0.50  mg/l < 0.50  mg/l
Lead Total -- < 0.50  mg/l < 0.50  mg/l < 0.50  mg/l
Mercury Total -- < 0.0050  mg/l < 0.0050  mg/l < 0.0050  mg/l
Selenium Total -- < 1.0  mg/l < 1.0  mg/l < 1.0  mg/l
Silver Total -- < 0.25  mg/l < 0.25  mg/l < 0.25  mg/l

TCLP SVOCs
2,4,5-Trichlorophenol NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
2,4,6-Trichlorophenol NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
2,4-Dinitrotoluene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Hexachlorobenzene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Hexachlorobutadiene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Nitrobenzene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
o-Cresol NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
p & m Cresol NA -- < 0.20  mg/l < 0.20  mg/l < 0.20  mg/l
Pentachlorophenol NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Pyridine NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l

TCLP VOCs
1,1-Dichloroethylene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
1,2-Dichloroethane NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
1,4-Dichlorobenzene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Benzene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Carbon tetrachloride NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Chlorobenzene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Chloroform NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Hexachloroethane NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Methyl ethyl ketone NA -- < 2.0  mg/l < 2.0  mg/l < 2.0  mg/l
Tetrachloroethylene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Trichloroethylene NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l
Vinyl chloride NA -- < 0.10  mg/l < 0.10  mg/l < 0.10  mg/l

Total Petroleum Hydrocarbons
Benzene NA 0.0055 mg/kg 9.4  mg/kg -- -- --
Diesel Range Organics NA 100 /250(1) mg/kg 2500  mg/kg -- -- --
Ethyl benzene NA 2.9 mg/kg 100  mg/kg -- -- --
Gasoline Range Organics NA 100 /250(1) mg/kg 4500  mg/kg -- -- --
Toluene NA 1.5 mg/kg 180  mg/kg -- -- --
Xylenes, total NA 4.1 mg/kg 570  mg/kg -- -- --

(1)  Applies within 4 feet of ground surface.

Sys Loc Code

Sample Date

Sample Type Code
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