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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS 
 
The release of over five million cubic yards from the Tennessee Valley Authority’s Kingston, 
Tennessee facility in December 2008, which flooded more than 300 acres of land, damaging 
homes and property, was a wake-up call for diligence on coal combustion residue disposal units.  
A major step toward preventing such catastrophic failures is to assess the stability and 
functionality of the ash impoundments and other units, then quickly take any needed corrective 
measures. 
 
This assessment of the stability and functionality of the following management units:  
Northeastern Secondary Pond, Northwestern Secondary Pond, Southeastern Secondary Pond, 
Southwestern Secondary Pond is based on a review of available documents and on the site 
assessment conducted by Dewberry personnel on Tuesday, August 21, 2012.  The four 
management units are small (2.4 acres or less), low hazard potential impoundments.  We found 
the supporting technical documentation adequate, although the inability to produce the original 
design reports made a complete review difficult.  The management units have been given a 
“Satisfactory” rating.  
 
The Northeastern Secondary Pond is SATISFACTORY for continued safe and reliable 
operation, with no recognized visual management unit safety deficiencies, associated with the 
low hazard dam. 
 
The Northwestern Secondary Pond is SATISFACTORY for continued safe and reliable 
operation, with no recognized visual management unit safety deficiencies, associated with the 
low hazard dam. 
 
The Southeastern Secondary Pond is SATISFACTORY for continued safe and reliable 
operation, with no recognized visual management unit safety deficiencies, associated with the 
low hazard dam. 
 
The Southwestern Secondary Pond is SATISFACTORY for continued safe and reliable 
operation, with no recognized visual management unit safety deficiencies, associated with the 
low hazard dam. 
 
Two primary ponds were viewed during the site visit, however, due to their height (under 4 feet) 
and small size, these units were not included as part of this report.  Additionally, a Tertiary Pond 
was viewed as part of the site visit, but since it contains no CCR, it was not assessed. 
 
There are no recommendations for additional actions to be taken concerning the CCR 
management units.    
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PURPOSE AND SCOPE 
 
The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic 
failure of Coal Combustion Residue Surface Management Units at electric utilities in an effort to 
protect lives and property from the consequences of a management unit failure or the improper 
release of impounded slurry.  The EPA initiative is intended to identify conditions that may 
adversely affect the structural stability and functionality of a management unit and its 
appurtenant structures (if present); to note the extent of deterioration (if present), status of 
maintenance and/or a need for immediate repair; to evaluate conformity with current design and 
construction practices; and to determine the hazard potential classification for units not currently 
classified by the management unit owner or by a state or federal agency.  The initiative will 
address management units that are classified as having a Less-than-Low, Low, Significant or 
High Hazard Potential ranking.  (For Classification, see pp. 3-8 of the 2004 Federal Guidelines 
for Dam Safety) 
 
In February 2009, the EPA sent letters to coal-fired electric utilities seeking information on the 
safety of surface impoundments and similar facilities that receive liquid-borne material that 
store or dispose of coal combustion residue.  This letter was issued under the authority of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Section 104(e), to assist the Agency in assessing the structural stability and functionality of such 
management units, including which facilities should be visited to perform a safety assessment of 
the berms, dikes, and dams used in the construction of these impoundments. 
 
EPA requested that utility companies identify all management units including surface 
impoundments or similar diked or bermed management units or management units designated as 
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler 
slag, or flue gas emission control residuals.  Utility companies provided information on the size, 
design, age and the amount of material placed in the units.  The EPA used the information 
received from the utilities to determine preliminarily which management units had or potentially 
could have High Hazard Potential ranking. 
 
The purpose of this report is to evaluate the condition and potential of CCR release from 
management units and rate the units for hazard potential classification.  This evaluation 
included a site visit.  Prior to conducting the site visit, a two-person team reviewed the 
information submitted to EPA, reviewed any relevant publicly available information from state 
or federal agencies regarding the unit hazard potential classification (if any) and accepted 
information provided via telephone communication with the management unit owner.  Also, after 
the field visit, additional information was received by Dewberry about the Northeastern, 
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Northwestern, Southeastern and Southwestern Secondary Ponds, which was reviewed and used 
in preparation of this report. 
 
Factors considered in determining the hazard potential classification of the management units(s) 
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and 
its geographic location relative to down gradient population centers and/or sensitive 
environmental systems.   
 
This report presents the opinion of the assessment team as to the potential of catastrophic failure 
and reports on the condition of the management unit(s).   
 

LIMITATIONS 
The assessment of dam safety reported herein is based on field observations and review of 
readily available information provided by the owner/operator of the subject coal combustion 
residue management unit(s).  Qualified Dewberry engineering personnel performed the field 
observations and review and made the assessment in conformance with the required scope of 
work and in accordance with reasonable and acceptable engineering practices.  No other 
warranty, either written or implied, is made with regard to our assessment of dam safety. 



FINAL 

Weston Power Plant   v 
Wisconsin Public Service  Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report 

Table of Contents 
Page 

INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS ................................................................ II 

PURPOSE AND SCOPE ........................................................................................................................................... III 

1.0 CONCLUSIONS AND RECOMMENDATIONS ............................................................................................. 1-1 

1.1 CONCLUSIONS .............................................................................................................................................. 1-1 
1.1.1 Conclusions Regarding the Structural Soundness of the Management Unit(s) ................................... 1-1 
1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the Management Unit(s) ........................ 1-1 
1.1.3 Conclusions Regarding the Adequacy of Supporting Technical Documentation .................................. 1-2 
1.1.4 Conclusions Regarding the Description of the Management Unit(s) ................................................... 1-2 
1.1.5 Conclusions Regarding the Field Observations .................................................................................... 1-2 
1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of Operation ............................ 1-2 
1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring Program ........................... 1-2 
1.1.8 Classification Regarding Suitability for Continued Safe and Reliable Operation ................................. 1-3 

1.2 RECOMMENDATIONS ..................................................................................................................................... 1-3 
1.2.1 Recommendations Regarding the Structural Stability ......................................................................... 1-3 
1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety .......................................................... 1-3 
1.2.3 Recommendations Regarding the Supporting Technical Documentation ........................................... 1-3 
1.2.4 Recommendations Regarding Continued Safe and Reliable Operation ............................................... 1-3 

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT .......................................................................................................... 1-4 
1.3.1 List of Participants ............................................................................................................................... 1-4 
1.3.2 Acknowledgement and Signature ........................................................................................................ 1-4 

2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT UNIT(S) ......................................... 2-1 

2.1 LOCATION AND GENERAL DESCRIPTION ............................................................................................................. 2-1 
2.2 COAL COMBUSTION RESIDUE HANDLING ........................................................................................................... 2-4 

2.2.1 Fly Ash .................................................................................................................................................. 2-4 
2.2.2 Bottom Ash and Boiler Slag ................................................................................................................. 2-4 
2.2.3 Flue Gas Desulfurization Sludge ........................................................................................................... 2-5 

2.3 SIZE AND HAZARD POTENTIAL CLASSIFICATION ................................................................................................ 2-6 
2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE UNIT(S) AND MAXIMUM CAPACITY ......................... 2-6 
2.5 PRINCIPAL PROJECT STRUCTURES ..................................................................................................................... 2-7 

2.5.1 Earth Embankment .............................................................................................................................. 2-7 
2.5.2 Outlet Structures .................................................................................................................................. 2-8 

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT ......................................................................... 2-9 

3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS ............................................................. 3-1 

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT ...................................................................... 3-1 
3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL PERMITS ................................................................... 3-1 
3.3 SUMMARY OF SPILL/RELEASE INCIDENTS ........................................................................................................... 3-1 



FINAL 

Weston Power Plant   vi 
Wisconsin Public Service  Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report 

4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION ............................................................... 4-1 

4.1 SUMMARY OF CONSTRUCTION HISTORY ............................................................................................................ 4-1 
4.1.1 Original Construction ........................................................................................................................... 4-1 
4.1.2 Significant Changes/Modifications in Design since Original Construction........................................... 4-1 
4.1.3 Significant Repairs/Rehabilitation since Original Construction ........................................................... 4-2 

4.2 SUMMARY OF OPERATIONAL PROCEDURES ........................................................................................................ 4-2 
4.2.1 Original Operational Procedures ......................................................................................................... 4-2 
4.2.2 Significant Changes in Operational Procedures and Original Startup ................................................. 4-2 
4.2.3 Current Operational Procedures .......................................................................................................... 4-2 
4.2.4 Other Notable Events since Original Startup ....................................................................................... 4-2 

5.0 FIELD OBSERVATIONS ............................................................................................................................. 5-1 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS ................................................................................................. 5-1 
5.2 NORTHEASTERN SECONDARY POND ................................................................................................................... 5-1 

5.2.1 Crest ..................................................................................................................................................... 5-1 
5.2.2 Upstream/Inside Slope ......................................................................................................................... 5-1 
5.2.3 Outside Slope and Toe ......................................................................................................................... 5-1 
5.2.4 Abutments and Groin Areas ................................................................................................................. 5-2 

5.3 NORTHWESTERN SECONDARY POND .................................................................................................................. 5-6 
5.3.1 Crest ..................................................................................................................................................... 5-6 
5.3.2 Upstream/Inside Slope ......................................................................................................................... 5-6 
5.3.3 Downstream/Outside Slope and Toe ................................................................................................... 5-6 
5.3.4 Abutments and Groin Areas ................................................................................................................. 5-6 

5.4 SOUTHEASTERN SECONDARY POND.................................................................................................................... 5-7 
5.4.1 Crest ..................................................................................................................................................... 5-7 
5.4.2 Upstream/Inside Slope ......................................................................................................................... 5-8 
5.4.3 Downstream/Outside Slope and Toe ................................................................................................... 5-8 
5.4.4 Abutments and Groin Areas ................................................................................................................. 5-8 

5.5 SOUTHWESTERN SECONDARY POND ................................................................................................................... 5-9 
5.5.1 Crest ..................................................................................................................................................... 5-9 
5.5.2 Upstream/Inside Slope ......................................................................................................................... 5-9 
5.5.3 Downstream/Outside Slope and Toe ................................................................................................... 5-9 
5.5.4 Abutments and Groin Areas ............................................................................................................... 5-10 

5.6 OUTLET STRUCTURES ................................................................................................................................... 5-11 
5.6.1 Overflow Structure ............................................................................................................................. 5-11 
5.6.2 Outlet Conduit .................................................................................................................................... 5-12 
5.6.3 Emergency Spillway ........................................................................................................................... 5-12 
5.6.4 Low Level Outlet ................................................................................................................................. 5-12 



FINAL 

Weston Power Plant   vii 
Wisconsin Public Service  Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report 

6.0 HYDROLOGIC/HYDRAULIC SAFETY ......................................................................................................... 6-1 

6.1 SUPPORTING TECHNICAL DOCUMENTATION ....................................................................................................... 6-1 
6.1.1 Flood of Record .................................................................................................................................... 6-1 
6.1.2 Inflow Design Flood .............................................................................................................................. 6-1 
6.1.3 Spillway Rating..................................................................................................................................... 6-1 
6.1.4 Downstream Flood Analysis ................................................................................................................. 6-1 

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION ................................................................................... 6-1 
6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY .............................................................................................. 6-1 

7.0 STRUCTURAL STABILITY .......................................................................................................................... 7-1 

7.1 SUPPORTING TECHNICAL DOCUMENTATION ....................................................................................................... 7-1 
7.1.1 Stability Analyses and Load Cases Analyzed ........................................................................................ 7-1 
7.1.2 Design Parameters and Dam Materials ............................................................................................... 7-1 
7.1.3 Uplift and/or Phreatic Surface Assumptions ........................................................................................ 7-1 
7.1.4 Factors of Safety and Base Stresses ..................................................................................................... 7-1 
7.1.5 Liquefaction Potential .......................................................................................................................... 7-3 
7.1.6 Critical Geological Conditions .............................................................................................................. 7-3 

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION ................................................................................... 7-6 
7.3 ASSESSMENT OF STRUCTURAL STABILITY ............................................................................................................ 7-6 

8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION ............................................................. 8-1 

8.1 OPERATING PROCEDURES ............................................................................................................................... 8-1 
8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES .......................................................................................... 8-1 
8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS ........................................................................... 8-1 

8.3.1 Adequacy of Operating Procedures ..................................................................................................... 8-1 
8.3.2 Adequacy of Maintenance ................................................................................................................... 8-1 

9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM ............................................................... 9-1 

9.1 SURVEILLANCE PROCEDURES ........................................................................................................................... 9-1 
9.2 INSTRUMENTATION MONITORING .................................................................................................................... 9-1 
9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM ............................................................................... 9-1 

9.3.1 Adequacy of Inspection Program ......................................................................................................... 9-1 
9.3.2 Adequacy of Instrumentation Monitoring Program ............................................................................ 9-1 

 
 
  



FINAL 

Weston Power Plant   viii 
Wisconsin Public Service  Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report 

APPENDIX A 
Doc 01: Wisconsin Pollution Discharge Emission System Permit No. WI-0042765-07-0 
Doc 02: Wisconsin Pollution Discharge Emission System Permit No. WI-0003131-06-0 
Doc 03: Sargent & Lundy Construction Specifications (03-19-80) 
Doc 04: Sargent & Lundy Drawing No. C-20, Grading, Roadwork, and Drainage Plan, 

Sheet 10 
Doc 05: Sargent & Lundy Drawing No. C-21, Grading, Roadwork, and Drainage Plan, 

Sheet 11 
Doc 06: Sargent & Lundy Drawing No. C-42, Miscellaneous Sections and Details, Sheet 1 
Doc 07: Sargent & Lundy Drawing No. C-43, Miscellaneous Sections and Details, Sheet 1 
Doc 08: Sargent & Lundy Drawing No. C-44, Miscellaneous Sections and Details, Sheet 3 
Doc 09: Merrill Sand & Gravel Company, Laboratory Test Results, Proposed Soil 

Bentonite Liner, July 16, 1980  
Doc 10: WPSC correspondence to WDNR, regarding Modification of Bottom Ash Storage 

Lagoons, dated February 21, 2005 
Doc 11: Black & Veatch Drawing S3000, Grading & Drainage, Site Key Plan, General 

Notes & Legend  
Doc 12: Black & Veatch Drawing S3001, Grading & Drainage, Site Area 1 Plan 
Doc 13: Black & Veatch Drawing S3002, Grading & Drainage, Site Area 2 Plan 
Doc 14: Black & Veatch Drawing S3007, Grading & Drainage, Site Area 7 Plan 
Doc 15: Black & Veatch Drawing S3050, Grading & Drainage, Site Typical Sections 
Doc 16: Black & Veatch Drawing S3051, Grading & Drainage, Site Typical Sections & 

Details 
Doc 17: Typical Pond Water Level Report 
Doc 18: Preventive Management Procedure (Draft) 
 
 
APPENDIX B 
Doc 19: Dam Inspection Check Lists 
 
 
APPENDIX C 
Doc 20: Photographs 
 
APPENDIX D 
Doc 21: Comments on Draft Dam Assessment Report – Weston Generating Station, 

April 21, 2014 
Doc 22: Geotechnical Stability Analysis, Secondary Bottom Ash Basins, Weston 

Generating Station, May 22, 2014 
 



FINAL 

Weston Power Plant  1-1 
Wisconsin Public Service  Coal Combustion Residue Impoundment 
Rothschild, Wisconsin  Dam Assessment Report 

1.0 CONCLUSIONS AND RECOMMENDATIONS 
 

1.1 CONCLUSIONS 

Conclusions are based on visual observations from a one-day site visit, Tuesday, 
August 21, 2012, and review of technical documentation provided by Wisconsin 
Public Service. 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 
Unit(s) 

The dike embankments around the four impoundments did not exhibit 
obvious structural stability issues of concern based on the visual 
inspection.  In May 2014 Wisconsin Public Service Corporation (WPSC, 
the Utility) provided relevant engineering analyses that allowed Dewberry 
engineers to determine the structural stability of the dikes surrounding the 
management units (Appendix D, Doc 22).  The ponds are rated 
SATISFACTORY for structural stability. 

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 
Management Unit(s) 

No hydrologic or hydraulic analyses were provided to Dewberry by the 
utility.  Dewberry determined the ring dikes receive no drainage other than 
the surface area of the ponds.  It is noted that the impoundments are not 
immediately adjacent to a water body.  

As part of its comments on the draft report the utility performed an 
informal hydrologic evaluation of the management units.  The utility 
provided a flood inundation map (Appendix D, Doc 21) and showed the 
management units are removed from and above the river, even under the 
500-year flood conditions.  The 19-inch freeboard is more than adequate to 
hold direct precipitation in the impoundments.  Therefore the units are 
rated Satisfactory for hydrologic/hydraulic safety.  

There have been two overtopping events of the northeastern secondary 
pond due to operational failures.  In response to the overtopping events, 
WPSC raised the grade in low areas along the embankment and installed 
level meters to monitor water elevations in the management units. 

  



FINAL 

Weston Power Plant  1-2 
Wisconsin Public Service  Coal Combustion Residue Impoundment 
Rothschild, Wisconsin  Dam Assessment Report 

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 
Documentation 

The supporting technical documentation is not complete since the design 
report for the original management units (constructed in 1981, designed by 
Sargent & Lundy, Chicago, IL) has not been provided by the utility, nor 
did Dewberry receive any relevant design analysis information on these 
units.  Construction specifications and liner permeability related to the 
original design was provided by the utility.  An engineering report related 
to embankment construction for the new embankments constructed in 
2005 when a railroad loop was constructed was provided by WPSC. 

1.1.4 Conclusions Regarding the Description of the Management Unit(s) 

The description of the management units provided by the owner was an 
accurate representation of what Dewberry engineers observed in the field.  

1.1.5 Conclusions Regarding the Field Observations 

Dewberry staff was provided access to all areas in the vicinity of the 
management units and was able to conduct a thorough field observation.  
The visible parts of the embankment dikes and outlet structure were 
observed to have no signs of overstress, significant settlement, shear 
failure, or other signs of instability.  Embankments appear structurally 
sound.  There are no apparent indications of unsafe conditions or 
conditions needing remedial action. 

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 
Operation 

The current maintenance and methods of operation appear to be adequate 
for all four bottom ash management units observed.   

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring 
Program 

The Weston Generating Station does not have a formal surveillance 
program.  The informal monitoring program in place currently appears to 
be appropriate.  The bottom ash basins have water level sensors.  An alarm 
will sound in the plant if the ponds begin to approach an overfilling 
situation.  
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1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 
Operation 

The four CCR management units are each rated SATISFACTORY. 

1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Structural Stability 

No additional recommendations are warranted at this time. 

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety 

No additional recommendations are warranted at this time. 

1.2.3 Recommendations Regarding the Supporting Technical Documentation 

 No additional recommendations are warranted at this time.  

1.2.4 Recommendations Regarding Continued Safe and Reliable Operation 

No recommendations appear warranted at this time. 
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT 
UNIT(S) 

 
2.1 LOCATION AND GENERAL DESCRIPTION 

The WPSC – Weston Generating Station is located at 2501 Morrison Avenue, 
Rothschild, Wisconsin.  The Station is about 10 miles south of the city of Wausau 
in Marathon County, in north central Wisconsin.  The western property line of the 
plant is adjacent to the Wisconsin River.  The below image has been referenced 
from Google Maps. 
 

 
Figure 2.1a:  Google Map of the Weston Generating Station 

 
At the Weston Generating Station there are four coal fired boilers used for the 
production of electricity.  WPSC utilizes sub-bituminous coal from the Powder 
River Basin (PRB) as the primary fuel in the boilers.  As a result of the combustion 
process, coal combustion residuals (CCRs) are generated.  CCRs can generally be 
classified as either fly ash or bottom ash.  WPSC actively markets CCRs, both fly 
ash and bottom ash, produced at the facility for beneficial reuse in accordance with 
Chapter NR 538, Wisconsin Administrative Code.  The biggest reuse for CCRs 
generated at the site is the use of fly ash as a replacement for Portland cement in 
concrete applications.  The next biggest use for ash is in structural fill projects such 
as highway embankments followed by the use of bottom ash as a daily cover at 
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local landfills.  In the event that WPSC is unable to find a beneficial reuse project 
for CCRs generated at the facility, the material is taken to a licensed landfill for 
disposal.  Section 2.2 of this report describes the CCR handling activities at the 
Weston Generating Station. 
 
The impoundments assessed in this report are as follows: 
Northeastern Secondary    Southeastern Secondary 
Northwestern Secondary   Southwestern Secondary 

 

Table 2.1a: Summary of Management Unit Dimensions and Size 
  Northeastern Secondary Ash Pond 
Dam Height (ft) 8.5 
Crest Width (ft) 10 
Length (ft) 513 
Side Slopes (upstream) H:V 3:1 
Side Slopes (downstream) H:V 3:1 

 
Table 2.1b: Summary of Management Unit Dimensions and Size 
  Northwestern Secondary Ash Pond 
Dam Height (ft) 8.5 
Crest Width (ft) 10 
Length (ft) 275 
Side Slopes (upstream) H:V 3:1 
Side Slopes (downstream) H:V 3:1 

 

Table 2.1c: Summary of Management Unit Dimensions and Size 
  Southeastern Secondary Ash Pond 
Dam Height (ft) 11 
Crest Width (ft) 10 
Length (ft) 575 
Side Slopes (upstream) H:V 3:1 
Side Slopes (downstream) H:V 3:1 

 

Table 2.1d: Summary of Management Unit Dimensions and Size 
  Southwestern Secondary Ash Pond 
Dam Height (ft) 11 
Crest Width (ft) 10 
Length (ft) 150 
Side Slopes (upstream) H:V 3:1 
Side Slopes (downstream) H:V 3:1 
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The three aerial maps featured below, referencing Bing Maps, depict the specific 
location of the treatment ponds described above.  

      
Figure 2.1b:  General Area of Facility   Figure 2.1c:  Weston Generating Station 

 

 
Figure 2.1d: Treatment Ponds at Weston Generating Station 
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2.2 COAL COMBUSTION RESIDUE HANDLING 

2.2.1 Fly Ash 

Fly ash generated at the facility is handled dry.  Fly ash generated by Units 
3 and 4 is removed with a baghouse.  Fly ash removed from the flue gas is 
collected in hoppers, and pneumatically transferred to a storage silo (see 
Photo 1 within Appendix C, Doc 20).  Fly ash stored in the silo is 
unloaded via the silo discharge chute by either a dry or wet method.  If the 
dry method is used, a telescopic spout is connected to an enclosed tanker 
truck and an automatic gate is opened to transfer ash to the truck.  Dry fly 
ash is transported to the various vendors that typically use the product as a 
concrete replacement.  The wet method utilizes a rotary mixer/unloader 
which uses water to condition the fly ash before it is loaded onto a dump 
truck and transferred to a temporary ash storage pad on site.  The majority 
of Unit 4 fly ash is unloaded wet and transferred to the onsite temporary 
storage pad for use in beneficial reuse projects (see Photo 2 within 
Appendix C, Doc 20). 

2.2.2 Bottom Ash and Boiler Slag 

Bottom ash and boiler slag from Weston Unit 3 are collected in hoppers 
located directly beneath the boiler.  These CCRs are sluiced from the 
boiler to a series of treatment basins designed to allow settling for the 
removal the CCRs.  Specifically, the bottom ash is sluiced directly from 
the boiler to one of two primary settling basins (see Photo 3 within 
Appendix C, Doc 20).  The facility has redundant basins for the removal 
of CCRs, which allows the facility to perform maintenance on one set of 
basins while the other basins are kept in service.  These redundant basins 
have been labeled Northern and Southern Primary Ponds, within this 
report. 
 
Within the primary basins, the majority of bottom ash is dewatered and 
quickly settles out.  Bottom ash in the primary basins is removed weekly 
with a front end loader and transported via truck to a temporary storage 
pad for future beneficial reuse or used as daily cover in a local landfill (see 
Photo 2 within Appendix C, Doc 20). 
 
Bottom ash and boiler slag from Weston Unit 4 are received, cooled, and 
dewatered by a submerged bottom ash scraper and conveyor located 
directly beneath the boiler.  Ash collected in the economizer hoppers and 
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rejects from the pulverizing mills are also transferred to the receiving 
trough of the submerged scraper conveyor.  After dewatering, the 
comingled material is transferred to a truck which transports the material 
to a temporary storage area (see Photo 2 within Appendix C, Doc 20).  
The Unit 4 bottom ash/slag accumulated in the temporary storage area is 
loaded onto trucks and transported offsite for beneficial reuse projects. 
 
Sluice water and bottom ash fines then flow via gravity into a secondary 
settling basin.  The secondary basins are designed to allow for settling of 
the fines by providing residence time for the sluice water.  The facility 
also uses sediment curtains within the secondary basins to assist in settling 
of fines (see Photos 4 and 5 within Appendix C, Doc 20).  In 2005, the 
secondary basins were separated by a loop railroad line to serve the needs 
of the plant.  The secondary basins have been labeled Northeastern, 
Northwestern, Southeastern, and Southwestern.  Equalizing underground 
conduits allow these basins to maintain the same elevations. 
 
Sluice water from the secondary basins is then treated for pH and/or total 
suspended solids (as needed) prior to being pumped into a tertiary basin.  
Water in the tertiary basin is either pumped back to the unit for use in the 
closed loop sluice water system or discharged to the Wisconsin River in 
accordance with the WPDES permit number WI-0042756-07-0 for 
Weston Units 3 and 4 (See Appendix A, Doc 01).  WSPC does not 
consider the tertiary basin to be a basin that contains CCRs.  Based on the 
description of plant operations and visual assessment, Dewberry concurs. 
 

Bottom ash and boiler slag from Units 1 and 2 are treated in basins 
considered to be incisions and therefore are not considered to be 
impoundments assessed as part of this report; WSPC refers to these as 
Seepage Basins.  These incised basins were observed as part of the site 
visit (see Photos 6 through 13 within Appendix C, Doc 20.  Units 1 and 2 
operate under WPDES Permit No. WI-0003131-06-0 (see Appendix A, 
Doc 02).  

2.2.3 Flue Gas Desulfurization Sludge 

Not applicable; no flue gas desulfurization sludge is generated at this 
plant. 
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2.3 SIZE AND HAZARD POTENTIAL CLASSIFICATION 

Based on the impoundment size classifications in Table 2.2a, all CCR 
impoundments at the Weston Generating Station are classified as “Small”; all 
heights are less than 25 feet and all storage capacities are less than 1,000 ac-ft. 

Table 2.2a: USACE ER 1110-2-106 
Size Classification 

Category 
Impoundment 
Storage (Ac-ft) Height (ft) 

Small 50 and < 1,000 25 and < 40 
Intermediate 1,000 and < 50,000 40 and < 100 
Large >  50,000 > 100 

 

Based on the hazard potential classifications in Table 2.2b, all CCR impoundments 
at Weston should be classified as Low Hazard Potential.  In the event of a failure, 
no loss of human life would be expected, and economic, environmental, and lifeline 
losses would be low and generally limited to the plant. 

 

Table 2.2b: FEMA Federal Guidelines for Dam Safety 
Hazard Potential Classification 
 Loss of Human Life Economic, Environmental, 

Lifeline Losses 
Low; 
Less-than-
Low  

None Expected Low and generally limited to owner 

Significant None Expected Yes 
High Probable.  One or more 

expected 
Yes (but not necessary for 
classification) 

 

2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE 
UNIT(S) AND MAXIMUM CAPACITY 

The CCRs treated in the ponds at Weston are bottom ash and boiler slag.  The 
maximum capacities are shown in Tables 2.3a through 2.3d.  
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Table 2.3a: Maximum Capacity of Unit 
Northeastern Secondary Pond 
Surface Area (acre) 1.91 
Total Storage Capacity (Max) (cubic yards)  14,583 
Total Storage Capacity (acre-feet) 9.0 
Crest Elevation (feet) 1182 

 

Table 2.3b: Maximum Capacity of Unit 
Northwestern Secondary Pond 
Surface Area (acre)  0.92 
Total Storage Capacity (Max) (cubic yards  7,366 
Total Storage Capacity (acre-feet)  4.6 
Crest Elevation (feet) 1182 

 

Table 2.3c: Maximum Capacity of Unit 
Southeastern Secondary Pond 
Surface Area (acre) 2.34 
Total Storage Capacity (Max) (cubic yards) 17,862 
Total Storage Capacity (acre-feet) 11.1 
Crest Elevation (feet) 1182 

 

Table 2.3d: Maximum Capacity of Unit 
Southwestern Secondary Pond 
Surface Area (acre) 0.61 
Total Storage Capacity (Max) (cubic yards) 4863 
Total Storage Capacity (acre-feet) 3.0 
Crest Elevation (feet) 1182 

 

2.5 PRINCIPAL PROJECT STRUCTURES 

2.5.1 Earth Embankment 

The secondary treatment ponds are formed by earthen embankments in the 
form of a ring dike.  The embankments were designed by Sargent & 
Lundy, Chicago, IL, around 1980 and constructed in 1981.  Appendix A, 
Document 3 contains construction specifications dated 03-19-1980.  In 
addition, design drawings C-20, C-21, C-42, C-43 and C-44, referenced in 
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the construction specifications are attached in Appendix A Documents 4, 
5, 6, 7 and 8, respectively. 

These design drawings specify upstream and downstream side slopes at 
3:1.  The drawings and construction specifications also indicate that a 1.0 
foot layer of bentonite was specified for the upstream side slope, with a 
maximum hydraulic conductivity of 1 x 10-7 cm/sec.  Appendix A, 
Document 9 contains laboratory test results (dated July 16, 1980) 
performed by Merrill Gravel & Construction Company intended to meet 
the specifications of the bentonite liner. 

The design specifies 1.0-foot soil cover above the bentonite liner and a 
2.0-foot layer of crushed gravel above the soil cover.  The majority of the 
remainder of the embankments specifies compacted fill, and seeding with 
4 inches of topsoil on the downstream side slopes. 

The facility was originally designed with two secondary storage basins.  In 
2005, the railroad loop was constructed which essentially split the existing 
basins into four secondary basins.  New embankments were constructed 
with an underground conduit to allow the north and south secondary 
basins to operate as one hydraulically connected pond.  This design was 
performed by Black & Veatch, Kansas City, MO in 2004.  Appendix A, 
Document 10, correspondence from WPSC to Wisconsin DNR, dated Feb 
21, 2005, contains pertinent details of the design.  This document contains 
specification for maintaining permeability specification for a bentonite 
layer to be 1 x 10-7 cm/sec (same as original design).  Appendix A, 
Documents 11, 12, 13, 14, 15 and 16 are key Black & Veatch drawings 
related to the design of the railroad line through the secondary treatment 
ponds. 

2.5.2 Outlet Structures 

As shown in Appendix A, Documents 12 and 16, the Northeastern and 
Southeastern Secondary Ponds each have two 24-inch submerged CDHPE 
culverts connecting to the Northwestern Pond and Southwestern 
Secondary Ponds, respectively.  These culverts are submerged beneath the 
railroad tracks between the east and west Secondary Ponds. 

The Northwestern and Southwestern Secondary Ponds have no outlet 
structure.  Water is pumped out as needed for treatment in the Tertiary 
Pond. 
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2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT 

Critical infrastructure within five miles downstream is nearly non-existent.  This 
area is a rural, wooded reach of the Wisconsin River in Marathon County, upstream 
of the Mosinee Dam in Mosinee, Wisconsin. 

From the site visit, it appeared that the embankment with the greatest potential for 
release of CCR to off-site, possibly to the Wisconsin River, was the southwest 
portion of the embankment of the Southwestern Secondary Pond.  A view of the 
potential release path is shown in Photos 14 and 15 within Appendix C, Doc 20.  
During the site visit this potential failure path was observed to intersect a perimeter 
ditch, originally constructed as part of construction storm water management (see 
Photos 16 and 17 within Appendix C, Doc 20).  This ditch terminates at a berm, 
which would prevent releases from entering the Wisconsin River. 
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS 
 

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT 

WPSC was not able to produce reports related to the safety of the impoundments.  

3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 
PERMITS 

The impoundments are not under the jurisdiction of any regulatory agency. 

Treated water discharged from the tertiary pond into the Wisconsin River is 
regulated by the Wisconsin Department of Natural Resources under the Wisconsin 
Pollutant Discharge Emissions System (WPDES).  Weston Units 3 and 4 operate 
under WPDES Permit No. WI-0042765-07-0, issued April 1, 2010.  (See Appendix 
A, Doc 01).  

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS 

While briefly mentioned during the site investigation, the majority of the 
information collected regarding two overtopping events at the Weston Generating 
Station was received via e-mail correspondence between Dewberry and the utility. 
 
WPSC has had two overtopping events of the secondary bottom ash treatment 
basins at the Weston Generating Station.  The first occurrence was in January 2008, 
during the startup of Weston Unit 4.  A surge tank used to store treated river water 
had a level sensor failure, which resulted in an overflow of the surge tank to a sump 
that directs water to the secondary treatment basin.  Approximately 120,000 gallons 
of treated river water was pumped to the Northern Secondary Pond, which resulted 
in an overflow of that pond.  At the time of the incident, the bottom ash treatment 
system was discharging treated water to the Wisconsin River.  Once the bypass was 
discovered, the treatment rate of the bottom ash treatment system was increased.  
WPSC estimated that the over-topping lasted approximately 48 hours and that 
approximately 8,700 gallons had over topped the basin into an adjacent ditch (i.e.,  
3 gpm).  
 
A second overtopping event occurred in February 2008.  At the time of the incident, 
the bottom ash treatment system was out of service.  As the facility was not able to 
treat bottom ash transport water, the level increased and eventually over topped the 
basin.  Portable pumps were brought in to transfer water from the bottom ash basin 
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to the metal cleaning water basin where the water was treated and discharged.  It 
was estimated that less than 2,000 gallons of water were released. 
  
Both overtopping events occurred at a low point on the Northeastern Ash Pond 
embankment on the northern portion approximately 100 feet east of the northwest 
corner of the embankment. 
 
In response to these events in 2008 WPSC raised the grade of the area on the 
embankment where the overtopping occurred and installed level meters on the 
basins to monitor water elevation to prevent any future overflow of the secondary or 
tertiary basins. 
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 
 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

4.1.1 Original Construction 

The original construction of the bottom ash treatment basins took place in 
1981.  

The construction specifications from Sargent & Lundy Engineers 
(Appendix A, Doc. 3), specify a soil bentonite lining, composted of 
bentonite, soil for a bentonite soil mixture and protective sand layer and a 
protective rock layer of crushed stone or crushed gravel. 

Fill for the dikes was specified to be “CCF1 compacted”.  The subgrade 
for the basin lining was said to be compacted to 90% of the maximum 
Standard Proctor density as determined by ASTM D 698, Method B.  
Then, before the 1 foot bentonite lining could be placed, the sides of the 
basins were to be drained and bladed smooth.  Any holes seen in the basin 
were to be filled with a dry mixture of one part bentonite and four parts 
sand, blended dry. 

There was also to be a clay lining installed.  This clay was to have a 
plasticity index (PI) greater than or equal to 15 and more than 50% of the 
clay particles must have passed a #200 sieve as determined by ASTM 
D1140.  Immediately prior to the installation of the clay liner, the basin 
slopes and bottom were to be compacted to a density not less than 90% of 
the Standard Laboratory Maximum Dry Density (ASTM D698).  Once 
installed, the clay was then to be compacted using a sheep’s foot roller to 
95% of the Modified Laboratory Maximum Dry Density (ASTM D1557).  
Next, a protective sand and rock layer was installed. 

4.1.2 Significant Changes/Modifications in Design since Original Construction 

In 2005 the secondary treatment basins were modified for the installation 
of a railroad loop track at the site.  As a result, new embankments were 
constructed, effectively separating the existing secondary basins.  New 
embankments were constructed parallel to the railroad track using the 
same materials and configuration as the existing embankments.  The 
eastern and western basins are connected via a culvert underneath the 
railroad track, oriented perpendicular to the track.  There is one culvert 
connecting the southern basins.   
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4.1.3 Significant Repairs/Rehabilitation since Original Construction 

No significant repairs or rehabilitation appear to have been performed to 
the bottom ash treatment basins since original construction. 

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

Basic operations for treatment of CCRs at this site were described in 
Section 2.2 of this report. 

4.2.2 Significant Changes in Operational Procedures and Original Startup 

With the exception of the railroad loop, essentially separating the 
secondary treatment basins, there has been no change in operations since 
original start up. 

4.2.3 Current Operational Procedures 

Current operations are the same as original. 

4.2.4 Other Notable Events since Original Startup 

Based on the overtopping events described in Section 3.2, additional water 
level monitoring has been added and is used in operations to prevent 
future overtopping incidents. 
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5.0 FIELD OBSERVATIONS 
 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

Dewberry personnel Cleighton Smith, P.E. and Lauren Ohotzke, E.I.T. 
performed a site visit on Tuesday, August 21, 2012 with the participants 
listed in 1.3.1. 

The site visit began at about 9:00 AM.  The weather was warm, approximately 
75º F, with clear, sunny skies.  Please refer to the Dam Inspection Checklists in 
Appendix B, Doc 19, for specific information gathered during this visit.  
Selected photographs are included here for ease of visual reference.  All pictures 
were taken by Dewberry personnel during the site visit. 

The overall assessment of the management units, based on the site visit, were 
that they were in satisfactory condition and no significant findings were noted. 

There is a northern and southern system of treatment ponds that can be run 
simultaneously or independently if necessary (shut down the north to 
work/clean the south and vice versa).  The ponds within this system are 
described in the following sections; all ponds appeared to be constructed 
similarly and visually appeared to be in the same or similar condition. 

5.2 NORTHEASTERN SECONDARY POND 

5.2.1 Crest 

The crest appeared to be in sound, structural condition with no 
obvious signs of settling, cracking or other areas of concern. 

5.2.2 Upstream/Inside Slope 

We observed a side slope that was in good condition, with no 
sloughing, animal burrows, excess vegetation or other areas of 
concern.  The composition appeared to be that of an earthen clayey-
silt. 

5.2.3 Outside Slope and Toe 

The outside slope and toe were composed of earthen materials 
showing no visual signs of sand boils, indications of seepage, or 
other areas of concern. 
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5.2.4 Abutments and Groin Areas 

As these management units are essentially ring dikes, there are no 
abutments or groin areas. 

Field conditions of the Northeastern Secondary Ash Pond 
embankments are shown in the photos below. 

 

Photo 5.2.4a:  Looking West at berm between Northern and 
Southern Secondary Ponds  

 

Photo 5.2.4b:  Looking Northwest from Southeast corner of 
Northeastern Secondary Pond (water level ~4' deep) 
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Photo 5.2.4c:  Looking Northeast from berm between Northeastern 
and Southeastern Secondary Ponds 
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Photo 5.2.4d:  Looking Northwest from midpoint of Northeastern 
Secondary Pond's Southern embankment (note silt curtain in 
foreground)  

 

Photo 5.2.4e:  Looking Northwest from midpoint of Northeastern 
Secondary Pond's Southern embankment (note silt curtain in 
foreground)  
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Photo 5.2.4f:  Crest on West berm of Northeastern Secondary Pond 

 

Photo 5.2.4g:  Crest beside Southeastern Secondary Pond 
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5.3 NORTHWESTERN SECONDARY POND 

5.3.1 Crest 

The crest appeared to be in sound, structural condition with no 
obvious signs of settling, cracking or other areas of concern. 

5.3.2 Upstream/Inside Slope 

We observed a side slope that was in good condition, with no sloughing, 
animal burrows, excess vegetation or other areas of concern.  The 
composition appeared to be that of an earthen clayey-silt. 

5.3.3 Downstream/Outside Slope and Toe 

The outside slope and toe were composed of earthen materials 
showing no visual signs of sand boils, indications of seepage, or 
other areas of concern. 

5.3.4 Abutments and Groin Areas 

As these management units are essentially ring dikes, there are no 
abutments or groin areas. 

Field conditions of the Northwestern Secondary Ash Pond 
embankments are shown in the photos below. 

 
Photo 5.3.4a:  Looking Southwest from Northeast corner of 
Northwest Secondary Pond; Treatment center at Southwest corner 
of Northwest Secondary Pond  
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Photo 5.3.4b:  Outside slope from Northwest corner of Northwest 
Secondary Pond 

 

5.4 SOUTHEASTERN SECONDARY POND 

5.4.1 Crest 

The crest appeared to be in sound, structural condition with no 
obvious signs of settling, cracking or other areas of concern. 
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5.4.2 Upstream/Inside Slope 

We observed a side slope that was in good condition, with no 
sloughing, animal burrows, excess vegetation or other areas of 
concern.  The composition appeared to be that of an earthen clayey-
silt. 

5.4.3 Downstream/Outside Slope and Toe 

The outside slope and toe were composed of earthen materials 
showing no visual signs of sand boils, indications of seepage, or 
other areas of concern. 

5.4.4 Abutments and Groin Areas 

As these management units are essentially ring dikes, there are no 
abutments or groin areas. 

Field conditions of the Southeastern Secondary Ash Pond 
embankments are shown in the photos below as well as Photos 
5.2.4a, 5.2.4f, and 5.2.4g above. 

 

Photo 5.4.4a:  Southeast Secondary Pond (water level ~4' deep) 
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Photo 5.4.4b:  Looking Northeast at Plant and Southeastern 
Secondary Pond 

5.5 SOUTHWESTERN SECONDARY POND 

5.5.1 Crest 

The crest appeared to be in sound, structural condition with no 
obvious signs of settling, cracking or other areas of concern. 

5.5.2 Upstream/Inside Slope 

We observed a side slope that was in good condition, with no 
sloughing, animal burrows, excess vegetation or other areas of 
concern.  The composition appeared to be that of an earthen clayey-
silt. 

5.5.3 Downstream/Outside Slope and Toe 

The outside slope and toe were composed of earthen materials 
showing no visual signs of sand boils, indications of seepage, or 
other areas of concern.  
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5.5.4 Abutments and Groin Areas 

As these management units are essentially ring dikes, there are no 
abutments or groin areas. 

Field conditions of the Southwestern Secondary Ash Pond 
embankments are shown in the photos below. 

 

Photo 5.5.4a:  Pump at Southwest corner of Southwestern 
Secondary Pond.  Transfers water to the truck washing station on 
the temporary CCR storage pad adjacent to the management units.  
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Photo 5.5.4b:  Crest along Southwestern Secondary Pond's berm 

 

5.6 OUTLET STRUCTURES 

5.6.1 Overflow Structure 

There are no overflow structures. 
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5.6.2 Outlet Conduit 

The inlets and outlets were seen to be in good working condition.  
The conduits themselves were beneath the ground with a drivable 
crest above them.  Seeing as though water seemed to be flowing 
from one pond to the next, we can say that the conduits would also 
appear to be in good working condition. 

5.6.3 Emergency Spillway 

Emergency spillways are not present for any ponds at this site. 

5.6.4 Low Level Outlet 

No low level outlets exist for this site. 
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 
 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

As part of its comments on the draft report, WPSC provided a flood 
inundation map for the 100- and 500- year floods (see Appendix D, 
Doc 21). 

6.1.2 Inflow Design Flood 

The inundation map shows there is no inflow from the river to the 
management units under the 500-year flood conditions. 

6.1.3 Spillway Rating 

There is not a spillway present at this site. 

6.1.4 Downstream Flood Analysis 

No downstream flood analysis was provided. 

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

The only hydraulic calculations, assumptions, and hydrology data provided were 
the 100- and 500-year flood zone/inundation map.  This is adequate since the map 
shows no influence from the river. 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

Design reports have not been provided for verification; however, it appears that 
there is no drainage area other than the surface area of the ponds.  The comments on 
the draft report show there is no overtopping from an extreme rainfall event and 
river flooding.  Low points on the northeastern secondary pond resulted in 
overtopping due to improper operations on two occasions.  As a result, actions were 
taken to avoid future overtopping.  The remedial actions were described above in 
Section 3.3.   

The overall rating for hydrologic/hydraulic safety is SATISFACTORY. 
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7.0 STRUCTURAL STABILITY 
 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

Structural stability   for static and seismic conditions was analyzed based 
upon the geotechnical report received in May 2014 (Appendix D, Doc 22). 

7.1.2 Design Parameters and Dam Materials 

Design parameters cannot be assessed without the design report.  
Significant information regarding embankment materials is contained in 
the construction specifications (Appendix A, Document 3; also, see 
Section 4.1.1) and geotechnical report (Appendix D, Doc 22). 

7.1.3 Uplift and/or Phreatic Surface Assumptions 

This information could not be assessed without the design report.  
However reasonable phreatic surface assumptions were made in the May 
2014 geotechnical report. 

7.1.4 Factors of Safety and Base Stresses 

This information was assessed in the May 2014 geotechnical report.  

The utility performed a geotechnical stability analysis of the secondary 
bottom ash basins.  The analysis used soil boring data collected in 2003 
near the management units (Appendix D, Doc 21).  The soils were 
extracted from five holes using hollow stem augers to the water level, and 
then rotary wash drilling below the water table.  In general these borings 
encountered fill near the surface, underlain by natural granular sandy soils.  
Based on the geotechnical borings near the secondary bottom ash basins 
an estimated moist unit weight of 120 pcf with a conservative friction 
angle of 30 degrees for the medium dense natural sands (SP-SW) was used 
for the stability analysis. 

One cross section was used for the analysis (see drawings in Appendix D, 
Doc 22).  Soil parameters selected are shown in Table 7.1. 

 
  



FINAL 

Weston Power Plant 7-2 
Wisconsin Public Service Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report  

Table 7.1: Soil Parameters Used For the Geotechnical Stability Analysis 
 

Soil Description Unit Weight 
(pcf) 

Effective Stress Strength 
Parameters 

Total Stress Strength 
Parameters 

c’ (psf) ɸ’ c’ (psf) ɸ’ 
Compacted Dike Fill Soils 
(SW) 

120 0 28 0 28 

Natural Sands Medium 
Dense (SP-SW) 

120 0 30 0 30 

Bentonite-Sand Liner 130 0 22 1,000 0 
Soil Cover (SW) 120 0 28 0 28 
Crushed Stone (GP) 110 0 32 0 32 
 
 

The utility chose a maximum probable earthquake for Weston 
Generating Station based on the 2008 United States Geological Survey 
National Seismic Hazard Maps, Peterson et.al (2008).  The maximum 
probable earthquake has a peak ground acceleration of 0.02 g with a 
2 percent Probability of Exceedance in 50 years.  Desired factors of 
safety are based on the loading condition and normal engineering practice.  
For the steady-state loading condition (Scenarios I and II) a safety factor 
of 1.5 or greater is considered acceptable; and for the seismic event 
(Scenario III) a safety factor of 1.0 or greater is generally considered 
acceptable.  Table 7.2 – Slope Stability Analysis Results summarizes the 
analyses that were completed and the resulting computed factors of safety 
(Appendix D, Doc 22). 

 
Table 7.2: Geotechnical Stability Analysis Results 
 
Design Scenario, Pond and Loading 
Condition 

Effective Stress 
Analysis 

Total Stress 
Analysis 

Required Minimum 
Factor of Safety 

Scenario I Normal Pool 
/ Static 

Downstream 1.8 1.8 1.5 

Scenario II Maximum 
Pool / Static 

Downstream 1.8 1.8 1.5 

Scenario IV Normal Pool 
/ Seismic 

Downstream 1.7 1.7 1.0 
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7.1.5 Liquefaction Potential 

In its comments on the draft report (Appendix D, Doc 21), WPSC 
provided information from the 2003 geotechnical investigation for the 
Weston Unit 4 Project.  This investigation included subsurface soil 
conditions around the existing bottom ash management units.  The 
conclusions were that the area is suitable for construction and no critical 
hydrogeologic conditions are present.  Therefore soil liquefaction potential 
can be considered low.   

Dewberry’s review of the U.S.G.S. Seismic Hazard Map for the Central 
and Eastern United States indicates the estimated peak ground acceleration 
for a 2-percent probability of exceedance in 50 years is 0.02g.  The 0.02g 
is the lower limit of mapped values.  The same value was used in the 
seismic analysis as well. 

Available geologic data indicates surface deposits in the Weston Plant area 
consist of glacial till (Figure 7.6b) made up of sandy silts and silty sands 
(Figure7.6b).  These soil types are considered only somewhat susceptible 
to liquefaction. 

Based on the estimated low 2-percent probability of exceedance peak 
ground acceleration at the site, soils with a relatively low susceptibility to 
liquefaction, and releases from the low hazard dams and small pond 
volumes would result in minimal releases under liquefaction conditions, 
Dewberry does not consider liquefaction to be a concern at the site.  

7.1.6 Critical Geological Conditions 

No information on area geology was provided by the Utility.  However, 
utilizing “wisconsingeologicalsurvey.org”, we can confirm that the 
general area of Rothschild, WI has bedrock composed of a basaltic to 
rhyolitic metavolcanic rock with some metasedimentary rock; deposits of 
till are present as a result of the ice age.  The town of Rothschild is on the 
boarder of forested, sandy soils and forested, silty soils over 
igneous/metamorphic rock.  Lastly, the thickness of unconsolidated 
material in this area ranges from 0 to 100 feet. 

The maps seen below were taken from wisconsingeologicalsurvey.org.  
We have outlined the county of Marathon and called out the city of 
Rothschild for visual clarity, as the Weston Generating Station is located 
in Rothschild, WI within the county of Marathon in the state of Wisconsin.  
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Figure 7.1.6a: Bedrock Geology of Wisconsin 

 

 
Figure 7.1.6b:  Ice Age Deposits of Wisconsin 
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Figure 7.1.6c: Soil Regions of Wisconsin 

 

 
Figure 7.1.6d: Thickness of Unconsolidated Material in Wisconsin 
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7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Structural stability documentation is considered to be adequate. 

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

The result of the geotechnical stability analysis shows that the secondary bottom 
ash basins have adequate factors of safety under the normal pool, maximum pool, 
and seismic conditions modeled.  The calculated factor of safety values exceed 
generally accepted minimum factor of safety criteria and no further exploration or 
investigation is necessary at this time.  Based on the one site visit, adequate 
supporting documentation, and assessment of structural stability, the Northeastern 
Secondary Pond, Northwestern Secondary Pond, Southeastern Secondary Pond, 
Southwestern Secondary Pond management units are each rated SATISFACTORY 
for structural stability. 
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 
 

8.1 OPERATING PROCEDURES 

Operating methods appear appropriate; especially since level monitors have been 
installed to prevent accidental overfilling of the ponds. 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

Routine site visits by plant personnel are made of the embankments.  Indications of 
seepage, settling, sloughing, and erosion are part of a visual check.  Vegetative 
growth is maintained as appropriate. 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS 

8.3.1 Adequacy of Operating Procedures 

Based on the assessments of this report, operating procedures appear to be 
adequate. 

8.3.2 Adequacy of Maintenance 

Based on the assessments of this report, maintenance procedures appear to 
be adequate. 
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM 
 

9.1 SURVEILLANCE PROCEDURES 

WPSC does not have a formal surveillance plan at this plant.  

9.2 INSTRUMENTATION MONITORING 

The Weston Generating Station bottom ash impoundment dikes do not have an 
instrumentation monitoring system.  There are water level monitors to prevent 
accidental overfilling.  A typical record of this monitor is shown in Appendix A, 
Document 17. 

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

Based on the data reviewed by Dewberry, including observations during 
the site visit, as well as review of the WPSC Weston Power Plant draft 
Preventative Maintenance Procedures (Appendix A, Document 18), the 
inspection program is adequate.  The impoundments are small and low 
hazard. 

9.3.2 Adequacy of Instrumentation Monitoring Program 

The instrumentation monitoring (water level monitors) is adequate for 
these small, low hazard impoundments. 
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state of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

Jim Doyle, Governor 101 South Webster Street 
Scott Hassett, Secretary P.O. Box 7921 

Madison, WI 53707-7921 
Telephone (608) 266-2621 

FAX (608) 267-3579 
TTY Access via relay - 711 

Randal Oswald 
Manager-- Environme~ltal PI-ogram 
Wisconsin Public Service Corp Weston Power 
700 N kdarrls Street 
P 0 Box 19002 
Green Bay, WI 54307-9002 

SUB SECT: WPDES Permit Reissuance No. WI-0003 13 1-06-0 
Wisconsin Public Service Corp Weston Power , 2501 Mon-ison Avenue 

Dear Pennittee: . 

Your Mrisconsin Pollutant Discharge Elimination System (WPDES) Permit is enclosed. The conditions of the 
enclosed per~nit reissuance were determined using the permit application, inforlnation from your WPDES 
permit file, other information available to the Department, comments received during the public notice period, 
and applicable Wisconsin Administrative Codes. All discharges from this facility and actions or reports 
relating thereto shall be in accordance with the terms and conditions of the enclosed permit. 

This e~~closed permit requires you to submit mnonitoring results to the Department on a periodic basis. Blank 
copies of the appropriate monitoring forms and instructions for completing them will be mailed to you under 
separate cover. 

The WPDES permit program has been approved by the Administrator of the U.S. Environmental Protection 
Agency pursuant to  Section 402(b) of the Federal Water Pollution Control Act Amendments of 1972 (33 
U.S.C. Section 1342 (b)). The terms and conditions of the enclosed permit are accordingly subject to 
enfol-cement under ss. 283.89 and 283.91, Stats., and Section 309 of the Federal Act (33 U.S.C. Section 
1319). 

The Department has the authority under chs. 160 and 283, Stats., to establish effluent limitations, monitoring 
recjuirements, and other permit conditions for discharges to groundwater and surface waters of the State. The 
Department also has the autl~osit~ to issue, reissue, modify, suspend, or revoke WPDES permits under ch. 
253, Stats. 

The enclosed permit contains total residual chlorine water quality-based effluent limitations that are necessary 
to ellsure the .water quality standards for the Wisconsin River are met. You inay apply for a variance from the 
water quality standard used to derive the linitations pursuant to s. 283.15, Stats., by submitting an application 
to the Director of the Bureau of Watershed Management, P.O. Box 792 1, Madison, Wisconsi~l 53707 within 
60 days of the date the pennit was issued (see "Date Permit Signed/IssuedW after- the signature on the front 
page of the enclosed permit). Subchapter I11 of ch. NR 200, Wis. Adm. Code, specifies the procedures that 
must be followed and the information that must be included when submitting an application for a variance. 

To challenge the reasonableness of or necessity for any term or condition of the enclosed permit, s. 283.63, 
Stats., and ch. NR 203; Wis. Adm. Code, require that you file a verified petition for review with the Secretary 
of the Department of Natural Resources within 60 days of the date the permit was issued (see "Date Permit 
SignedIIssued" after the signature on the front page of the enclosed pennit). 

dnr.wi.gov Qualiry Natural Resources Management 
~ ~ i s c o n s i n . g o v  g2 

Through Excellent Customer Senlice Prrnltd or 
iiecjcled 

Fzoer 



Russell Rasmussen 
Director, Bui-eau of Watershed Management 

Dated: :AUL+& 1 ,  2013-7 

cc: &; Fennit 4 ile ' 
Cyndi Ban-, WT/2 
U.S. Fish and Wildlife Service (Electronic Copy via Email) 
Eric Donaldson 
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I DEPT. OF NATURAL RESOURCES 

WPDES PERMIT 
STATE OF WISCONSIN 

DEPARTMENT OF NATURAL RESOURCES 
PERMIT TO DISCHARGE UNDER THE 

WISCONSIN POLLUTANT DISCHARGE ELIMINATION SYSTEM 

Wisconsin Public Service Corporation - Weston Units 1 82 2 

is permitted, under the authority of Chapter 283, Wiscoilsin Statutes, to discharge from a facility 
located at 

2501 Mol~ison Avenue, Rothschild, Wisconsin 
L U  

the Wisconsin River in Marathon County 

in accordance with the effluent limitations, monitoring requirements and other conditions set 
forth in this permit. 

The pernlittee shall not discharge after the date of expiration. If the permittee wishes to continue to discharge after 
this expiration date an application shall be filed for reissuance of this permit, according to Chapter NR 200, Wis. 
Adm. Code, at least 180 days prior to the expiration date given below. 

State of Wisco~lsin Department of Natural Resources 
For the Secretary 
7-.., v..... 

Russell Rasmussen 
Director, Bureau of Watershed Management 

PERWIIT TERM: EFFECTIVE DATE - February 01,2007 EXPIRATION DATE - December 31,2011 
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1 in-Plant Requirements 

1 .I Sampling Point(s) 

1.2 Msnitoriwg Requirements and Limitations 
The permittee shall comply with the following monitoring requirements and limitations. 

Sampling Point Designation 

1.2.1 Sampling Point 110 - U N l T  1 CONDENSER COOLING WATER 

Salllpling 
Point 
Number 
110 
111 

Sa~llplillg Point Location, WasteTypetSample Contents and Treatnle~lt  Description (as ap~licable) 

Noncontact cooling water from the unit 1 steam condenser. 
Noncontact cooling water from the unit 2 steam condenser 

1.2.2 Sampling Point 11 I - UNIT 2 CONDENSER COOLING WATER 

Monitoring Requirements and Limitations 

Monitoring Requirements and Limitations 
Parameter I Linlit Type I Limit and ( sample I Sample ( Notes 

Pslrallleter 

Chlorine, Total Resdl 
Discharge Time 

1 Discharge Time I Addition 

Sample 
Frequency 
Daily 

Chlorine, Total Resdl 

1.2.2.1 Time of Chlorine Discharge 

Limit Type 

Daily Max 

Neithel- free available chlorine nor total residual chlorine shall be discharged for more than 2 houl-s per unit per day, 
except when chlorinating for macro-invertebrate control (as allowed in s. NR 290.12(2)(~)~ Wisconsin Adm. Code) in 
accordance with a Department approved macro-invertebrate management plan. The time of chlorine discharge may 
be reported as being equivalent to the time of chlorine addition or, alternatively, as the time that detectable levels of 
chlorine, using the analysis  neth hods specified in this permit's "Chlorine Compliance and Analysis Methods" Standard 
Condition, are present in the cooling water discharge. The time of total residual chlorine discharge shall be monitored 
and summed for each day that chlorine is added to the.condenser cooling water system. 

Linli t and 
Units 
120 midday 

Sample 
Type 
Record of 
Additioil 

Daily Max 

Notes 

See note 1.2.2.1 below 

Units 
120 mintday 

Frequency 
Daily 

Type 
Record of See note 1.2.2.1 below 
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I 
I 2 Surface Water Requirements 

2.1 Sampling Po in t ( s )  
The discharge(s) shall be limited to ehe waste type(s) designated for the listed sampling point(s). 

2.2 Moni to r ing  R e q u i r e m e n t s  a n d  Effluent Limitat ions 
Tlle permittee shall colnply with the following lnonitoring requirements and limitations. 

Sampling Point Designation 

2.2.1 Sampling Point (Outfall) 081 - COOLING WATER TO WI RIVER 

Sarnpiing 
Point 
Number 
00 1 
002 
004 

Salllpli~lg I'oinl Locatiol~, WasteType/Sample Col~tellts and Treatnrellt Descriptio~l (as applicable) 

 condense^- cooling water from units 1 and 2 discharged to the Wisco~lsin River 
River water discharged while bacl<washin,o the cooling water intake traveling screens. 
Co~ldenser cooling water thal is recirculated back to the I-ivel- intake to prevent wintei- ice formation. 

2.2.1 .I Time of Chlorine Discharge 

Monitorillg Requirements and Effluent Li~nitations 

Neither free available chlorine nor total residual cldol-ine shall be discharged ior more than 2 horns per unit per day, 
except when chlorinating for macro-invertebrale con~sol (as allowed in s. NR 290.12(2)(c), Wisconsin Adm. Code) in 
accordance with a Depaizment approved macro-invertebrate management plan. The time of chlorine discharge may be 
I-eported as being equivalenl Lo the time of chlorine addition or, alternatively, as the time that detectable levels of 
chlorine. using  he analysis methods specified in this permit's "Chlorine Compliance and Analysis Methods" Standard 
Condition. are present in the cooling water discharge. The time of total residual chlol-ine discharge shall be monitored 
and summed for each day that chlorine is added to  he condenser cooling water system. 

Parameter 

Chlorine, Total Resdl 
Discharge Time 
Chlorine, Total Resdl 
Discl~arge Time 
Chlorine, Total 
Residual 
Chlorine, Variable 
Limit 
Cl~lorine, Total 
Residual 
Flow Rate 
Temperature 
Maximum 

Sample 
Frequency 
Daily 

Daily 

Daily 

Daily 

Daily 

Daily 
Daily 

Limit Type 

Daily Max 

Daily Max - 
Variable 

Daily Max 

Limit and 
Ullits 
minutes 

240 mintday 

pg/L 

c l g k  

37 Ibslday 

MGD 
deg F 

Sample 
Type 
Record of 
Addition 
Measure 

Grab 

Calculated 

Calculated 

Continuous 
Contilluous 

Notes 

See note 2.2.1.1 below 

See note 2.2.1.1 below 

See note 2.2.1.2 below 

See note 2.2.1.3 below 

See note 2.2.1.5 below 
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2.2.1.2 Chlorine Sampling Procedure 
At least one grab sample for total residual chlorine shall be collected during the peak chlorine discharge of each 
chlorination event. The discharge monitoring reported value shall be the maximum of the chlorination events for that 
day. A continuous monitor may be used to determine the peak \/due and length of chlorille discharge as long as it 
d~~plic;~tes the accuracy of a NR 219 approved nlethod. 

2.2.1.3 Total Residual Chlorine Limitations 
The daily maximum linlit for total residual chlorine is 200 pg/L when chlorine is discharged for 160 minutes per day 
or less. If chlorine is discharged for more than 160 minutes pel- day, the daily maximum limits are 38 pglL and 37 
Ibslday . 

2.2.1.4 Reporting A Total Residual Chlorine Concentration Limit Exceedence 
The number of days that the total residual chlorine concentration sample value exceeds the daily maximurn variable 
limit shall be reported in the Daily Max summary box for the "Chlorine, Total Residual" pal-arneter. 

2.2.1.5 Chlorine Mass Limit and Reporting 
The total residual chloi-ine mass limit of 37 poundslday and chlorine mass discharge reporting only apply if chlorine is 
discharged for more than 160 minutes per day. 

2.2.1.6 Three Grab Composite Sample 
A representative composite sample of the wastewater discharge shall be created by combining at least tlxee individual 
grab samples of equal volume taken at approximately equal intervals over an 8 hour period. There shall be at least 1 
hour between individual grab samples. The permittee may collect a 24 hour composite sample in lieu o.f a composite 
sample. 
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2.2.2.1 In take  S c r e e n  Backwash Discharges 
Trash and coarse debris accumulated on the condenser cooling (river) water intalte screen shall be captured so it is not 
I-eturned to the river with the intalte screen backwash discharge. The captured matel-ial shall be stored and disposed of 
ill a manner to prevent any pollutant from the materials from entel-ing the waters of the State pursuant to s. NR 
205.07(3)(a). Wis. Adm. Code. Fine debris. aquatic organisms and vegetation that cannot reasonably be sorted from 
lil!ing fish may be returned to surface waters. 

2.2.2 Sampling Point (Outfall) 002 - SCREEN BACKWASH WATER 
Monitoring Requirements and Effluent Lilnitations 

2.2.3 Sampling Point (Outfall) 004 -INTAKE DEICE WATER 

Parameter 

Flow Rate 

Limit Type 

Mo~litorii~g Requirements and Effluent Limitations 

Limit and 
Units 
MGD 

Sample 
Frequency 
Monthly 

Sample 
Type 
Estimated 

Parameter 

Flow Rate 

Notes 

Linlit and 
Units 
MGD 

Limit Type Sample 
Frequency 
Monthly 

Sample 
Type 
Estimated 

Notes 
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3 Land Treatment Requirements 

3.1 Sampling Point(s) 
The discharge(s) shall be limited to the waste type(s) designated for the listed sampling point(s). 

3.2 M.onitoring Requirements and Limitations 
The permittee shall comply with the following monitoring requirements and limitations. 

Sanlpling Point Designation 

3.2.1 Sampling Point (Outfall) 005 - ASH POND WASTEWATER , Solids Settling 
Basin 

Sanlpiillg 
Point 
Nurnber 
005 

Sampling Point Location, Waste DescriptiordSarnple Contents and Treatment Description (as 
applicable) 

Discharge to settling/abso~ption ponds of non-contact cooling waters and ash sluice waters, with small 
amounts of boiler blowdown and other low volume wastewaters. 

3.2.1 .I Polychlorinated Biphenyls 
The permittee shall mnanage polychlorinated biphenyl conlpounds (PCB's) used in t11e facilily (such as in transformer 
fluid) so that PCB's are not added to the wastewater discharge. 

Monitoring Requirements and Linlitations 

3.2.1.2 Total Metals Analysis 
Measurement of total ~netals and total recoverable metals shall be considered to be eqx~ivalent. 

Sample 
Type 

Estimated 

Grab 

Grab 

Grab 

Parameter 

Flow Rate 

Copper, Total 
Recoverable 

Sulfate Dissolved 

pH Field 

Limit and 
Units 

MGD 

mgL 

su 

Notes Limit Type Sample 
Frequency 

WeeMy 

Annual 

Annual 

Annual 
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4 Schedules of Compliance 

4.1 Impingement Mortality and Entrainment Characterization Study 
Co~~duc t  a study to support development of a scientifically valid estimate of impingement nlortality and entrainment 
impact 011 all life sstages of fish and shellfish found in the vicinity of the existing Weston units 1 SL 2 Wisconsin River 
intake system. 

41.2 Comprehensive Demonstration Study 
The Comprehensive Demonstration Study docuinents the evaluation and selection of an  appropriate alternative that 
demonstrates compliance with best tecl~nology available to minimize adverse environmental impact for the Weston 
units 1 & 2 intake system. 

Required Action 

Submit proposed plan of study for conlrnent: Submit a proposed plan of study for evalualing the 
illlpillgelne~lt mortality and entrainment impact of the Weslon units 1 sL 2 river water intake system. 
Tile purpose of the study is to provide inforlnation to: (1) characlerize cun-ent impingement nlortality 
and entrainment at the site, and (2) support the development of an estimate of impingement mol-~ality 
and eiltrail~lllerli to be used as the calculation baseline for the lacility. 

Begin Inlpingement Mortality and Entrainment Characterization Study: Begin the study for 
evaluation of the current irnpingernent mortality and entrainment impact on all life stages of fish and 
s]lellfish found in the vicinity of the existing Weston units 1 & 2 Wisconsin River water intake 
system. 

Date Due 

02/15/2007 

0310 112007 

Required Action 

Submit the Comprehensive Demonstration Study: Submit the documentation of the 
Comprehensive Demonstration Study that: (1) characterizes the impingement mortality and 
entrainment at the permittee's site, (2) describes the operation of the cooling water intake st]-uctures, 
and (3) confirms that the technologies, operational measures, and/or other features that the permittee 
has selected and installed, or will install meets the requirement for installation of best technology 
available for minimizing adverse environmental impact from the water intake system at this facility. 

Date Due 

0 1/07/2008 
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5 Standard Requirements 
NR 205, Wisconsin Adlnillistrative Code (Conditions for Ii~clustrial Dischargers): The conditions in ss. NR 
205.07(1) and NR 205.07(3), Wis. Adm. Code, are included by reference in this permit. The permitlee shall conlply 
with all of these requirements. Some of these requirements are outlined in the Standard Requirements section of this 
permit. Requirements not speci.fically outlined in the Standard Requirement section of this permit can be fo~ind in ss. 
NR 205.07(1) and NR 205.07(3). 

5.1 Reporting and Monitoring Requirements 

5.1.1 Monitoring Results  
Monitoring results obtained during the previous month shill be summarized and reported on a Department 
Wasle~satel- Discharge Monitol-ing Repost Form in either ele,ctronic 01- paper format. The. report form may require 
repol-ting of any or all of the information specified below under 'Recording of Results'. This repost fol-m is to be 
returned to the Department no later than the date indicated on the form. When submitting a paper Discharge 
Monitoring Report form, the original and one copy of the Wastewater Discharge Monitor-ing Report Form shall be 
submitted to the return address printed on the form. A copy of the Wastewater Discharge Monitoring Report Form 
shall be retained by the permittee. 

Electronic discharge monitoring reports may be submitted instead of paper reports. Prior to submitting any electronic 
discharge monitoring reports, the permittee shall obtain a Trading Partner Agreement that is signed by both the 
permittee and the Department. The Trading Pal-tner Agreement becomes effective upon the date of signature by both 
parties and continues in effect until modified or terminated. An Electronic Discharge Monitoring Report Certification 
sheet shall also be signed and submitted with each electronic Discharge Monitoring Report submittal. This 
certification sheet, which is not part of the electronic report form, shall be signed by a principal executive officer, a 
ranking elected official or other duly authorized representative and shall be mailed to the Department at the time of 
submittal of the electronic Discharge Monitoring Report. The ce~~ification sheet cel-tifies that the electronic report 
form is true, accurate and complete. 

If the permittee monitors any pollutant more frequently than required by this permit, the results of such monitoring 
shall be included on the Wastewater Discharge Monitoring Report Form. 

The permittee shall comply with all limits for each parameter regardless of monitoring frequency. For example, 
monthly, weekly, and/or daily limits shall be met even with monthly monitoring. The permittee may monitor inore 
frequently than required fol- any parameter. 

Monitoring reports shall be signed by a principal executive officer, a ranlung elected official, or other duly authorized 
representative. 

5.1.2 Sampling a n d  Testing Procedures  
Sampling and laboratory testing procedures shall be performed in accordance with Chapters NR 218 and NR 219, 
Wis. Adm. Code and shall be performed by a laboratosy certified or registered in accordance with the requirements of 
ch. NR 149, Wis. Adm. Code. Groundwater sample collection and analysis shall be performed in accosdance wjth ch. 
NR 140, Wis. Adm. Code. The analytical ~netl~odologies used shall enable the laboratory to quantitate all substances 
for which monitoring is required at levels below the effluent limitation. If the required level cannot be met by any of 
the methods available in NR 219, Wis. Adm. Code, then the method with the lowest limit of detection shall be 
selected. Additional test procedures may be specified jn this permit. 

5.1.3 Recording of Results 
The permittee shall maintain records which PI-ovide the following information for each effluent measul-ement or 
sample taken: 
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a the date, exact place, method and time of sampling or measurements; 
e the individual who performed the sarnpling or measurements; 

the dale the analysis was perIormed; 
a tile individual who performed the analysis; 
a the analytical techniq~~es or methods used; and 
a the results of the analysis. 

5.1.4 Reporting of Monitoring Results 
The pel-mittee shall use the following conventions when reporting effluent monitoring results: 

Pollutant con cent^-ations less than the limit of detection shall be reported as  < (less than) the value of the 
limit of detection. FOI- example, if a substance is not detected at a detection limit of 0.1 mg/L, report the 
pollutant concentration as < 0.1 m g k .  

a Pollutant concenlrations equal to or greatel- than the limit of detection, but less than the limit of 
quantitation. shall be reported and the limit of quantitation shall be specified. 

a For the pusposes of reporting a calculated result, average or a mass discharge value, the permittee may 
substitute a 0 (zero) for any pollutant concentration that is less than the limit of detection. However, if the 
effluent limitation is less than the limit of detection, the department may substitute a value other than zero 
for results less than the limit of detection, after considering the number of  monitoring results that are 
greater than the limit of detection and if warranted when applying appropriate statistical techniques. 

5.1.5 Records Retention 
The permittee shall retain records of all monitoring information, including all calibratio~l and maintenance records and 
all original strip chart recordings for continuous monitoring instrumentation, copies of all reports requised by the 
permit, and records of all data used to complete the application for the permit for a period of at least 3 years from the 
date of the sample, measurement, report or application, except for sludge management forms and records, which shall 
be kept for a period of at least 5 years. 

5.1.6 Other information 
Whel-e the permittee becomes aware that it failed to submit any relevant facts in a permit application or submitted 
incorrect inioi-mation in a permit application or in any report to the Department, it shall promptly submit such facts or 
correct information to the Depal-tment. 

5.2 System Operating Requirements 

5.2.1 Noncompliance Notification 
0 The permittee shall report the following types oinoncompliance by a telephone call to the Department's 

regional office within 24 hours after becoming aware of the noncompliance; 
any nonco~npliance which may endangel- health or the environment; 
any violation of an effluent limitation resulting fsom an unanticipated bypass; 

a any violation of an effluent limitation resulting from an upset; and 
any violation of a maximum discharge limitation ior any o i  the pollutants listed by the Department in 
the permit. 

A written report describing the noncompliance shall also be submitted .to the Department's regional office 
within 5 days after the pennittee becomes aware of the noncompliance. On a case-by-case basis, the 
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Department lnay waive the req~iirement for submittal of a written report within 5 days and instruct the 
permittee to submit the wl-itten report with the next regularly scheduled monitoring report. In either case, 
[lie written report shall contain a description of the noncompliance and its cause; the period of 
noncompliance, including exact dates and times; the steps taken or planned to 1-educe, eliminate and 
prevent reoccurrence of the noncompliance; and if the noncompliance has not been corrected, the length 
of time it is expected to continue. 

e The permittee shall give advance nolice to the Department of any planned changes in the perillitted 
facility or activity which may result in nonco~npliance with permit requirements. 

NOTE: Section 292.1 1(2)(a), 'S17iscoiisin Statutes, requires any person who possesses or controls a hazardous 
substance or who causes the discharge of a hazardous substance to notify the Department of Natural Resoiu-ces 
imnlediatelg of any discharge not author-ized by the permit. The discharge of a hazardous substance that is not 
authorized by this permit or that violates this permit may be a hazardous substance spill. To report a hazardous 
substance spill, call DNR's 24-haul- HOTLINE at 1-800-943-0003. 

5.2.2 Unscheduled Bypassing 
Any unscheduled bypass or overflow of wastewater at the treatment works or from the collection system is prohibited, 
and the Department may take enforcement action against a permittee for such occurrences under s. 283.89, Wis. 
S tats., unless: 

The bypass was unavoidable to prevent loss of life, personal injury, or severe property damage; 
There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, 
retention of untreated wastes, or maintenance during normal periods of equipment downtime. This 
condition is not satisfied if adequate back-up equipment should have been installed in the exercise of 
reasonable engineering judgment to prevent a bypass which occurred during nonnal periods of equipment 
downtime or preventive maintenance; and 
The permittee notified the Department as required in this Section. 

Whenever there is an unscheduled bypass or overflow occurrence at the treatment works or from the collection 
system, the permittee shall notify the Department within 24 hours of initiation of the bypass or overflow occursence 
by telephoning the wastewater staff in the regional office as soon as reasonably possible (FAX, elnail 01- voice mail, if 
staff are unavailable). 

In addition, the permittee shall within 5 days of conclusion of the bypass or overflow occulTence report the following 
information to the Department in writing: 

Reason the bypass or overflow occurred, or explanation of other contributing circumstances that resulted 
in the overflow event. If the overflow or bypass is associaled with wet weather, provide data on the 
amount and duration of the rainiall or snow melt for each separate event. 
Dale the bypass or overflow occuned. 
Location where the bypass or overflow occurred. 
Duration of the bypass or overflow and estimated wastewater volume discharged. 
Steps taken or the proposed corrective action planned to prevent similar future occun-ences. 

* Any other information the permittee believes is relevant. 

5.2.3 Scheduled Bypassing 
Any construction or normal maintenance which results in a bypass of wastewater from a treatment system is 
prohibited unless authorized by the Department in writing. If the Depaltment determines that there is significant 
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public interest in the proposed action, the Department may schedule a public hearing or notice a proposal to approve 
the bypass. Each request shall specify the following miilimum information: 

proposed date of bypass; 
o estimated duration of the bypass; 
c estimated volume of the bypass; 
e alternatives to bypassing; and 
0 measures to rnjtigate environmental harm caused by the bypass. 

5.2.4 Proper Operation and Maintenance 
The perinittee shall at all times properly operate and lnaintain all Fdcilities and systems of treatment and control which 
are installed or used by the permittee to achieve conlpliance with the conditions of this permit. The wastewater 
treatment facility shall be under the direct supervision of a state certified operator as required in s. NR 108.06(2): Wis. 
Adm. Code. Proper opel-ation and maintenance includes effective perfol-mance, adeqtlate funding, adequate opel-ator 
staffi~ing and training as required in ch. NR 114, Wis. Adm. Code, and adequate laboratory and PI-ocess controls, 
including appropriate quality assurance pl-ocedures. This provision requires the operation of back-up or auxiliary 
facilities or similar systems only when necessary to achieve compliance with the conditions of the permit. 

5.2.5 Spill Reporting 
The permittee shall notify the Department in accordance with ch. NR 706 (formerly NR 158), Wis. Adm. Code, in the 
event that a spill or accidental release of any material or substance results in the discharge of pollutants to the waters 
of the state at a rate or concentration greater than the effluent limitations established in this permit, or the spill or 
accidental release of the material is unregulated in this permit, unless the spill or release of pollutants has been 
reported to the Department in accordance with s. NR 205.07 (l)(s), Wis. Adm. Code. 

5.2.6 Planned Changes 
Ln accordailce with ss. 283.31(4)(b) and 283.59, Stals., the permittee shall report to the Department any facility 
expansion, production increase or process modifications which will result in new, different or increased discharges of 
pollu~ants. The report shall either be a new permit application, or if the new discharge will not violate the effluent 
limitations of this permit, a written notice of the new, different or increased discharge. The notice shall contain a 
description of the new activities, an estimate of the new, different or increased dischasge of pollutants and a 
description of the effect of the new or increased discharge on existing waste treatment facilities. Following receipt of 
this report, the Department may modify this permit to specify and limit any pollutants not previously regulated in the 
permit. 

5.2.7 Duty to Halt or Reduce Activity 
Upon failure or impairment of treatment facility operation, the permittee shall, to ehe extent necessary to maintain 
colnpliance with its permit, cultail production or wastewater discharges or both until the treatment facility operations 
are restored or an altenlative method of treatment is provided. 

5.3 Requirements  for Discharges  t o  Surface Waters 

5.3.1 Permittee-Determined Limit of Quantitation Incorporated into this Permit 
For pollutants with water quality-based effluent limits below the Limit of Quantitation (LOQ) in this permit, the LOQ 
calculated by rhe permittee and reported on the Dischasge Monitoring Reports (DMRs) is incorporated by I-eference 
into this permit. The LOQ shall be reported on the DMRs, shall be the lowest quantifiable level practicable, and shall 
be no geates than the minimum level (ML) specified in or approved under 40 CFR Part 136 for the pollutant at the 
time this permit was issued, unless this permit specifies a higher LOQ. 
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5.3.1 .I Chlorine Compliance a n d  Analysis Methods 
Compliance with the daily maximum Total Residual Chlorine limits can be deinonstrated by reporting an analysis 
resul~ of less than the limitation. A second way to demonsuate compliance is by the use  of Standard Method #408B 
(amperornetric back titration), Standarcl Method #408D 0~#408E (DPD titration 01- colorimetric), or by using an ion 
specific electl-ode or other method approved in Ch. NR 219, Wis. Adm. Code, and reporting a result of less than the 
method detection limit. The numerical method detection limit sl-lall be establislled by the permittee for the condenser 
coolillg water discharge, and it shall be reported on the discharge monitoring report. A zel-o an1oullt may be 
substituted for any TRC analysis result of less than the method detection limit for calculatillg average or maximum 
pounds/day dischuge values. 

5.3.2 Appropriate Formulas for Effluent Calculations 
The permittee shall use the following foi-m~llas for calculaling effluent results to determine coinpliance with average 
lijnits and mass limits: 

\IVeelcly/Montl~ly average collcelltration = the sum of all daily results for that weeldmonth, divided by the nttrnber 
of results during that time period. 

Weekly Average Mass Discharge (Ibsiday): Daily mass = daily co~lcentration (mg/L) x daily flow (MGD) x 8.34, 
then average the daily mass values for the week. 

Monthly Average Mass Discllarge (Ibs/day): Daily mass = daily concentration (mg/L) x daily flow (MGD) x 8.34, 
then average the daily mass values for the month. 

5.3.3 Visible Foam or Floating Solids 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

5.3.4 Additives 
In the event that the permittee wishes to commence use of a water treatment additive, or increase the usage of the 
additives greater than indicated in the permit application, the permittee must get a written approval from the 
Department prior to initiating such changes. This written approval shall pl-ovide authority to utilize the additives at 
the specific rates until the permit can be either reissued or modified in accordance with s. 283.53, Stats. Restrictions 
on the use of the additives may be included in the authorization letter. 

5.4 Land Treatment  Requirements  for Industrial D i s c h a r g e s  
NR 214, Wisco~lsin Administrative Code: The requirements of this section are based on ss. NR 214.12, Wis. Adm. 
Code, and apply to wastewater discharges to designed and constructed absorption pond t1-eatment systems. 

5.4.1 Absorption Pond Discharge Restrictions 
The volume of discharge to the absorp~ion pond system shall be limited so that the discharge volume combined with 
the precipjtation irom a 10-year frequency, 24-hour duration rainfall event does not reduce the available freeboard to 
less than 1 foot below the top of the dike. 

5.4.2 Discharges t o  t h e  Absorption Pond System 
No discharge to the absorption pond system may have physical or chemical characteristics which prevent the proper- 
operation of the system. 
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6 Summary of Reports Due 
FOR INFORMATIONAL PURPOSES ONLY 

- -- 

All sub~nittals I-equired by this permit shall be submitted to the West Central Region, 1300 W. Claire~nont Ave., P.O. 
Box 4001, Eau Claire, WI 54702-4001, except as follows. Report forms shall be submitted to the address printed on 
the report form. Any construction plans and specificatiolls for industrial wastewater systems sllall be submitted to the 
Bureau of Watershed Management, P.O. Box 7921, Madison, WI 53707-7921. 

Descriptio~l 

Impingemnent Mortality and Entrainment Cl~aracterization Study -Submit 
proposed plan of study for comnent 

Inlpingelnenl Mol-tality and Elllrainmellt Cllaracterization S L L I ~ ~  -Begin 
Illlpingeme~lt Mortality and Entrainment Characterization Study 

Comprehensive Demo~lstration Study -Submit the Comprehensive 
Demonstration Study 

'Ciraslewater Discharge Monitori~lg Report Form 

Date 

February 15,2007 

March 1, 2007 

Januuy 7,2008 

no later than the date 
indicated on the form 

Page 

6 

6 

6 

7 



Weston Power Plant  
Wisconsin Public Service Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report  
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STD-EF-121 - P u l l i n g -  I n  I r o n  f o r  Manholes ( 10-5- 79).  

STD-EF-125 - S t r a i g h t  Thru Manhole. 1 o r  2  Cables  Hor iz .  1 2 '  
Max. I n s i d e  Height  (2-28-66). 

STD-EF-126 - Corner Type Flanhole 1 o r  2  Cables  H o r i z o n t a l  1 2 '  
Max, I n s i d e  Height  (2-28-66). 

STD-EF-136 - S t e e l  Covers f o r  Cont ro l  Manholes (5-2-55). 

202.2 Dates  f o r  t h e  f o r e g o i n g  S a r g e n t  & Lundy S tandard  S p e c i f i c a t i o n s  a r e  i n d i -  
c a t e d  i n  t h e  w r i t t e n  m a t e r i a l  f o r  each S tandard  S p e c i f i c a t i o n .  S u f f i x  
l e t t e r s  A , ,  B ,  C ,  e t c . ,  i n d i c a t e  r e v i s i o n s ,  and t h e  l a t e s t  d a t e  f o r  each 
S tandard  S p e c i f i c a t i o n  i s  f o r  t h e  1 a t e s t . r e v i s i o n  ( i f  any) .  Refe rences  
t o  t h e s e  S tandard  s p e c i f i c a t i o n s  e l sewhere  i n  t h i s  P r o j e c t  S p e c i f i c a t i o n  
o r  on t h e  Design Drawings do n o t  i n c l u d e  t h e  l e t t e r  s u f f i x  a f t e r  t h e  
form number. 

202.3 Refe rence  throughout  t h i s  P r o j e c t  S p e c i f i c a t i o n  t o  s p e c i f i c  A r t i c l e s  
o r  Paragraphs  o f  t h e  i n d i c a t e d  S tandard  a r e  f o r  convenience o n l y  and 
s h a l l  n o t  r e l i e v e  C o n t r a c t o r  from a l l  o b l i g a t i o n s  o f  a l l  o t h e r  a p p l i -  
c a b l e  requ i rements  of t h e s e  S t a n d a r d s .  

202.4 Wherever t h e  terms "approve", "approval" ,  "approved", e t c .  , a r e  used i n  
Sargen t  & Lundy S t a n d a r d s  i n  r e f e r e n c e  t o  C o n t r a c t o r ' s  drawings and d a t a ,  
they s h a l l  mean "review", " rev iewal" ,  "reviewed",  e t c  . 

202.5 I n  t h e  even t  o f  v a r i a t i o n  between t h e  i n d i c a t e d  S t a n d a r d s  and t h i s  P r o j -  
e c t  S p e c i f i c a t i o n  o r  t h e  Design Drawings, t h i s  P r o j e c t  S p e c i f i c a t i o n  and 
t h e  Design Drawings s h a l l  govern.  

DESIGN DRAWINGS (CONSULTING ENGINEERS') 

203.1  The f o l l o w i n g  d e s i g n  drawings  by t h e  C o n s u l t i n g  E n g i n e e r s ,  d a t e d  o r  re-  I 

v i s e d  December 1 0 ,  1979 ( u n l e s s  o t h e r w i s e  i n d i c a t e d )  form a p a r t  h e r e o f :  

a ,  S t r u c t u r a l  Design Drawings: 

C-8 S i t e  P l a n  General  Arrangement (12-21-79) 

C-9 S i t e  C l e a r i n g  P l a n  

C-12 Grading,  Roadwork and Drainage P l a n  - Shee t  2  

C-16 Grading,  Roadwork and Drainage P l a n  - S h e e t  6  

C - 1 7  Grading,  Roadwork and Drainage P l a n  - Shee t  7 (12-21-79) 

C-18 Grading,  Roadwork and Dra inage  P l a n  - S h e e t  8  

C-19 Grading,  Roadwork and Drainage P l a n  - Shee t  9 
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Grading,  Roadwork and Drainage P l a n  - Shee t  1 0  

Grading,  Roadwork and Drainage P l a n  - Shee t  11 (12-21-79) 

Grading,  Roadwork and Drainage P l a n  - Shee t  1 2  

Grading,  Roadwork and Drainage P l a n  - Shee t  14 

Grading,  Roadwork and Drainage P l a n  - Shee t  16 

Grading,  Roadwork and Drainage P l a n  - Shee t  19 (12-21-79) 

Misce l l aneous  Grading S e c t i o n s  and D e t a i l s  (12-21-79) 

Road P r o f i l e s  - Shee t  1 

Road P r o f i l e s  - S h e e t  2  

Road P r o f i l e s  - S h e e t  3 

Road S e c t i o n s  and ~ e t a i l s  - S h e e t  1 

Road p r o f i l e ;  - Shee t  4  

C u l v e r t  & Storm Sewer Schedule  

Metal  Cleaning Waste Ponds,  P l a n ,  S e c t i o n s  and D e t a i l s  (12-21-79) * 

Misce l laneous  S e c t i o n s  and D e t a i l s  - S h e e t  1 (12-21-79) * 

Misce l laneous  S e c t i o n s  and D e t a i l s  - S h e e t  2  (12-21-79) * 

Trackwork - Index Shee t  

C-46 Trackwork P l a n  & P r o f i l e  - Shee t  1 

C-47 Trackwork P l a n  & P r o f i l e  - S h e e t  2  

C-48 Trackwork P l a n  & P r o f i l e s  - S h e e t  3  

C-52 Trackwork S e c t i o n s  & Details - Shee t  l (12-21-79)  

C-53 Trackwork S e c t i o n s  & Details - Sheet  2  

S-89 Misce l l aneous  Yard Foundat ions  - Sheet  3 

S-90 Misce l l aneous  Yard Foundat ions  - Sheet  4 

S-387 S tandard  R e i n f o r c i n g  D e t a i l s  a t  Openings (12-21-79) 

S-388 S tandard  S l a b  Edge Details Embedded i n  Concre te  (12-21-79) 

203.2 The f o l l o w i n g  drawings by t h e  C o n s u l t i n g  Engineers  form a p a r t  he reof  
f o r  r e f e r e n c e  o n l y :  

a ,  S t r u c t u r a l  Design Drawings: 

C - 1 1  Grading,  Roadwork and Dra inage  P l a n  - Shee t  1 
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C-13 Grading,  Roadwork and Drainage P l a n  - Shee t  3 

C-14 Grading,  Roadwork and Drainage P l a n  - Shee t  4 

C-15 Grading,  Roadwork and Drainage P l a n  - Shee t  5 

C-23 Grading,  Roadwork and Drainage P l a n  - Shee t  1 3  

C-25 Grading,  Roadwork and Drainage P l a n  - S h e e t  1 5  

S 1 S o i l  Bor ings  

S-383 S tandard  S l a b  D e t a i l s  and  T y p i c a l  S l a b  R e i n f o r c i n g  Schedule * 
(12-21-79) * 

b . Mechanical  Design Drawings : 

M-1 S i t e  Development 

M- 2 P r o p e r t y  Development 

M- 3 P l a n t  Development 

M- 4 C o n s t r u c t i o n  Access and Laydown 

MS-97 Genera l  Arrangement - Waste Water Treatment  B u i l d i n g  

MS-98 Genera l  Arrangement - Bottom Ash Treatment  B u i l d i n g  

c ,  E l e c t r i c a l  Design Drawings: 

E- 5 Condui ts  & Grounding i n  S u b s t r u c t u r e  - S e r v i c e  Bldg. & Misc.  
P l a n s  & S e c t i o n s  

E- 8 Outdoor Duct Runs - Cool ing Tower Area - P l a n s  & S e c t i o n s  

E-10 Manhole P l a n s  and S e c t i o n s  

E-14 Outdoor Duct Runs - Bottom Ash Area - P l a n s  & S e c t i o n s  

203.3 The f o l l o w i n g  Wisconsin  P u b l i c  S e r v i c e  C o r p o r a t i o n  d e s i g n  drawing forms 
a p a r t  hereof  f o r  r e f e r e n c e  o n l y :  

E-151 P l a n  of Temporary E l e c t r i c - a 1  S e r v i c e  System 

203.4 The f o l l o w i n g  Warzyn Engineer ing  Design Drawings form a p a r t  h e r e o f :  

1 a ,  C o n s t r u c t i o n  Drawings: 

C7790-F5 S i t e  P r e p a r a t i o n  
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C7790-F10 Drainage Di tch  t o  R i v e r  

C7790-Fll Cross  S e c t i o n s  (12-21-79) 

C7790-F12 D e t a i l s  

C7790-F13 D e t a i l s  

Reference Drawings: 

W-3717 
CA, 03-19-80 

C7 790-F2 Regional  Topography and V i c i n i t y  and Land Ownership Maps 

C7790-F3 E x i s t i n g  S i t e  Topography 

C7790-F4 S u r f a c e  Water Drainage 

C7790-F15 S o i l  Bor ing and O b s e r v a t i o n  Well  L o c a t i o n s  

Logs o f  b o r i n g s  f o r  t h e  a r e a s  where t h e  WORK is t o  b e  performed a r e  a v a i l -  
a b l e  f o r  i n s p e c t i o n  a t  e i t h e r  t h e  o f f i c e s  of P u r c h a s e r  o r  t h e  C o n s u l t i n g  
Engineers .  

DWINGS AND DATA (CONTRACTOR' S) 

S u b m i t t a l  o f  Shop Drawings and Data s h a l l  conform t o  t h e  a p p l i c a b l e  re-  
qu i rements  o f  Form 1703, and t o  t h e  r e q u i r e m e n t s  h e r e i n  s p e c i f i e d .  

S u b m i t t a l  D i s t r i b u t i o n :  C o n t r a c t o r  s h a l l  a d d r e s s  and submit  a l l  c o r r e -  
spondence,  shop drawings  and d a t a  as f o l l o w s :  

Correspondence: A l l  co r respondence ,  e x c e p t  as s p e c i f i e d  i n  Paragraph  
204.2b, s h a l l  b e  a d d r e s s e d  and s u b m i t t e d  t o :  

Mr. 0 ,  Zaben, S e n i o r  S t r u c t u r a l  P r o j e c t  Engineer  
Mail Code: 29D56 
S a r g e n t  & Lundy 
55 E a s t  Monroe S t r e e t  
Chicago, I l l i n a i s  60603 

Shop drawings and d a t a :  

Address and submi t  o r i g i n a l  copy o f  t r a n s m i t t a l  l e t t e r  t o :  

M r .  S. Sen,  S t r u c t u r a l  P r o j e c t  Engineer  
Mag1 Code: 29319 
S a r g e n t  & Lundy 
55 E a s t  Monroe S t r e e t  
Chicago, I l l i n o i s  60603 
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FINAL SITE WORK 
WESTON GENERATING STATION - UNIT 3 

DIVISION 3 - TECHNICAL REQUIREMENTS 

301. GENERAL 
Conform t o  t h e  a p p l i c a b l e  requirements  of  t h e  Supplements and Standard 
S p e c i f i c a t i o n s  i n d i c a t e d  i n  Div is ion  2 and t o  t h e  requi rements  h e r e i n  
s p e c i f i e d .  

301.1 Se rv i ce s  of  T e s t i n g  Laboratory:  These s e r v i c e s  w i l l  be provided by 
Purchaser .  

301.2 S o i l  Data and Topography: A s  s p e c i f i e d  i n  Form 1714,  A r t i c l e  2 ,  and 
a s  fo l l ows :  Logs of  bor ings  i n  t h e  proximity of t h e  a r e a s  where t h e  
WORK i s  t o  be performed a r e  a v a i l a b l e  f o r  i n s p e c t i o n  a t  e i t h e r  t h e  
o f f i c e s  of Purchaser  o r  t h e  Consul t ing  Engineers .  

301.3 Dust Cont ro l :  During t h e  progress  of  t h e  WORK, Con t r ac to r  s h a l l  con- 
t r o l  dus t  w i t h i n  t h e  work a r e a  by wa te r ing  o r  any o t h e r  means accept-  
a b l e  t o  Purchaser .  Con t r ac to r  s h a l l  be  r e s p o n s i b l e  f o r  d u s t  c o n t r o l  
w i th in  t h e  work a r e a  from commencement of t h e  WORK u n t i l  t h e  WORK i s  
accepted .  Con t r ac to r  s h a l l  conform t o  a l l  l o c a l  r e g u l a t i o n s  from 
governing bodies  having j u r i s d i c t i o n  i n  a i r  p o l l u t i o n  c o n t r o l .  

302. EARTHWORK 

302.1 Cleaning and Grubbing: A s  s p e c i f i e d  i n  Form 1714, A r t i c l e  4. 

302.2 Removal of Top S o i l  and Sod: A s  s p e c i f i e d  i n  Form 1714, Paragraph 
4.4.  S t o r e  on t h e  P r o j e c t  S i t e  a s  i n d i c a t e d  o r  a s  d i r e c t e d  by Pur- 
chaser .  

302.3 Diversion and Care of Water: 

a .  Cont rac tor  s h a l l  c o n s t r u c t ,  o p e r a t e ,  main ta in  and be r e s p o n s i b l e  f o r  
necessary  channe l s ,  d r a i n s ,  sumps and pumps needed f o r  d i v e r s i o n  and 
c a r e  of water  from any sou rce  so  t h a t  C o n t r a c t o r ' s  work can be  per-  
formed i n  d ry  c o n d i t i o n s .  

b .  C o n t r a c t o r ' s  p l ans  f o r  d i v e r s i o n  and c a r e  of wa te r  s h a l l  be  s u b j e c t  
t o  Pu rchase r ' s  approva l  and s h a l l  be rou ted  t o  t h e  e x i s t i n g  Construc- 
t i o n  Sedimentat ion Pond. 

c .  Con t r ac to r  s h a l l  no t  p l a c e  any f i l l  a c r o s s  r o u t e s  of n a t u r a l  d r a inage  
u n t i l  p r o v i s i o n s  a r e  made t o  d r a i n  s u r f a c e  runof f  i n t o  dra inage  d i t c h e s  
a s  d i r e c t e d  by Purchaser .  

d. No s u r f a c e  runof f  s h a l l  be ponded o r  r e s t r i c t e d  t o  a  g r e a t e r  degree 
than would have occur red  n a t u r a l l y  b e f o r e  beginning  of cons t ruc t ion .  
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Should ponding o r  r e s t r i c t i o n  o f  s u r f a c e  runof f  r e s u l t  i n  water  be ing  
backed up on to  p rope r ty  no t  owned by Purchaser  o r  on to  Pu rchase r ' s  
p rope r ty ,  a l l  damages r e s u l t i n g  therefrom s h a l l  be  t h e  r e s p o n s i b i l i t y  
of Cont rac tor .  

Dewatering System: 

Cont rac tor  s h a l l  p rovide  a dewater ing system a s  r equ i r ed  t o  complete 
WORK i n  dry  c o n d i t i o n s .  

The e n t i r e  system s h a l l  be removed on completion of  t h e  WORK u n l e s s  
o therwise  r eques t ed  by Purchaser .  

Excavation : 

General :  Excavat ion s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  of 
Form 1714, A r t i c l e  5, and a s  fo l lows:  

D e f i n i t i o n s  : 

"St r ipp ing"  i s  de f iped  a s  complete removal of s o d ,  t o p s o i l ,  o r g a n i c  
ma t t e r  and rubb i sh  i n  a r e a s  i n d i c a t e d  on Design Drawings and f o r  
a r e a s  t o  be  used f o r  borrow and s t o c k p i l i n g  of f i l l  m a t e r i a l s .  
S t r i pped  m a t e r i a l s  s h a l l  be  s epa ra t ed  from stumps, r o o t s  and o t h e r  
o rgan ic  m a t e r i a l s  and such items s h a l l  be  d i sposed  of o r  s t o c k p i l e d  
a s  i n d i c a t e d  on t h e  Design Drawings o r  as d i r e c t e d  by Purchaser .  

Ear th  and rock excava t ion  s h a l l  be a s  def ined  i n  Form 1714. 

Procedures:  Excavat ion may be accomplished by any method and by u se  
of any excava t ion  and h a u l i n g  equipment b e s t  adapted  t o  t h e  WORK. 

Limi ts :  Excavat ion s h a l l  be  performed t o  n e a t  l i n e s  and grades  i n d i -  
ca t ed  on t h e  Design Drawings. Any over-excavation o r  exces s  excava- 
t i o n ,  no t  r eques t ed  by Purchaser ,  s h a l l  be  at C o n t r a c t o r ' s  expense, 

h e r - e x c a v a t i o n  under  a r e a s  t o  be  occupied by Cons t ruc t ion  s h a l l  be  
f i l l e d  wi th  compacted g r a n u l a r  f i l l ,  meeting t h e  requirements  a s  
s p e c i f i e d  i n  Paragraph 302.5g. 

Finished excava ted  s u r f a c e s  s h a l l  be p ro t ec t ed  a g a i n s t  damage by move- 
ments of c o n s t r u c t i o n  equipment,  r a i n ,  f r o s t ,  o r  o t h e r  causes  which 
could impair  t h e  bea r ing  c a p a c i t y  of  t h e  subgrade.  Areas damaged due 
t o  such cause  s h a l l  be r e p a i r e d  a t  t h e  C o n t r a c t o r ' s  expense. 

I f  u n s u i t a b l e  s o i l s  a r e  found du r ing  excava t ion ,  a s  determined by Pur- 
chase r ,  t h e  Con t r ac to r  may be reques ted  t o  c a r r y  t h e  excava t ion  deeper 
t o  more s u i t a b l e  m a t e r i a l s .  
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h2.  

h3.  

h4.  

h5. 

i. 

il. 

Granula r  m a t e r i a l  excavated by t h e  C o n t r a c t o r ,  i f  found s u i t a b l e  by P u r c h a s e r ,  
s h a l l  be  used f o r  f i l l  and b a c k f i l l .  

Such m a t e r i a l s  s h a l l  be  s t o c k p i l e d  f o r  f u t u r e  u s e ,  by p l a c i n g  i n  a r e a s  d e s i g -  
n a t e d  by t h e  Purchase r  o r  a s  i n d i c a t e d  on t h e  Design Drawings. 

Granu la r  m a t e r i a l  s h a l l  be  handled and s t o c k p i l e d  i n  such  a  manner t o  i n s u r e  
p roper  g r a d a t i o n  w i t h i n  l i m i t s  a s  e s t a b l i s h e d  by t h e  C o n s u l t i n g  Engineers .  

Excavated m a t e r i a l  i n  e x c e s s  of f i l l  r e q u i r e m e n t s  w i l l  b e  s t o c k p i l e d  w i t h i n  * 
a 1 , 0 0 0  f o o t  s c r a p e r  h a u l  from p o i n t  of e x c a v a t i o n .  

1 

Areas approved f o r  s t o c k p i l i n g  b a c k f i l l  and f i l l  m a t e r i a l  f o r  f u t u r e  u s e  * 
s h a l l  be grubbed,  c l e a r e d ,  and s t r i p p e d  o f  g rowth ,  d e b r i s  and t o p s o i l .  

C o n t r a c t o r  s h a l l  p r o v i d e  and m a i n t a i n  s u i t a b l e  d r a i n a g e  i n  t h e  s t o c k p i l e  A 

a r e a  t o  p r e v e n t  e x c e s s i v e  w e t t i n g  of t h e  f i l l .  S t o c k p i l e d  m a t e r i a l  s h a l l  
be  r o l l e d  w i t h  a  p l a i n  smooth c y l i n d r i c a l  r o l l e r  t o  form a  smooth s u r f a c e  
w i t h  s u f f i c i e n t  s l o p e  t o  cause  r a p i d  r u n o f f  o f  r a i n w a t e r .  

S u i t a b l e  M a t e r i a l s :  

Granu la r  s o i l s  s h a l l  be c o n s i d e r e d  a s  s u i t a b l e  f o r  f i l l  and b a c k f i l l  i f  
t h e y  c o n t a i n  no  o r g a n i c  m a t e r i a l s ,  c o b b l e s ,  o r  f o r e i g n  d e l e t e r i o u s  mate- 
r i a l s ,  and a r e  composed p r i m a r i l y  of c o h e s i o n l e s s  m a t e r i a l s .  

These m a t e r i a l s  s h a l l  be o b t a i n e d  from c o n t r a c t o r ' s  e x c a v a t i o n  and g r a d i n g  
o p e r a t i o n s  o r  from approved e x i s t i n g  p r e v i o u s  e x c a v a t e d  s t o c k p i l e  a r e a s  
on t h e  P r o j e c t  S i t e .  

Compacted F i l l  : 

A T e s t i n g  Labora to ry  w i l l  b e  employed by t h e  P u r c h a s e r  t o  d e t e r m i n e  t h e  
conformance o f  compaction t o  t h e  d e n s i t y  r e q u i r e m e n t s  a s  h e r e i n  s p e c i f i e d  
and as s p e c i f i e d  i n  Form 1714. 

Subgrade t o  r e c e i v e  compacted f i l l  s h a l l  b e  i n s p e c t e d  by t h e  C o n s u l t i n g  
Engineers  t o  d e t e r m i n e  i f  i t  i s  s u i t a b l e  and h a s  s u f f i c i e n t  b e a r i n g  
c a p a c i t y  f o r  t h e  f i l l  m a t e r i a l  and l o a d s  t o  b e  p l a c e d  on i t .  I f  subgrade  
i s  n o t  s u i t a b l e ,  a s  determined by t h e  tes ts ,  C o n t r a c t o r  may be  r e q u e s t e d  
t o  perform a d d i t i o n a l  e x c a v a t i o n .  

P r i o r  t o  p l a c i n g  compacted f i l l ,  s t r i p  t h e  a r e a s  t o  be covered of vege ta -  
t i o n ,  t o p s o i l  and o rgan ic  m a t e r i a l  o r  o t h e r  f o r e i g n  o r  d e l e t e r i o u s  
m a t e r i a l s ,  

F i l l  a l l  h o l e s ,  r u t s ,  and s i m i l a r  d e f e c t s .  A l l  u n s t a b l e  a r e a s ,  p r o j e c t i n g  
s t o n e  o r  r o c k ,  and s i m i l a r  d e f e c t s ,  s h a l l  b e  c u t  o u t  and t h e  a r e a s  f i l l e d .  

Thoroughly b r e a k  and t u r n  s o i l  u n d e r l y i n g  t h e  f i l l e d  a r e a  t o  dep th  o f  
s i x  i n c h e s  b e f o r e  d e p o s i t i o n  of f i l l  m a t e r i a l .  Break and t u r n  ground 
no more t h a n  200 f e e t  i n  advance of p l a c i n g  f i l l .  
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f .  completed subgrade s h a l l  be t r u e  t o  a l ignment ,  grade and c ros s - sec t ion ,  
i nc lud ing  r equ i r ed  s l o p e s ,  i n d i c a t e d .  

g. Compacted Dens i t i e s :  

g l .  P l ace  g ranu la r  f i l l  f o r  support  of c o n s t r u c t i o n  of roads ,  trackwork, 
parking a r e a s ,  e t c . ,  i n  l o o s e  t h i cknes se s  no t  exceeding s i x  inches  maxi- 
mum th i cknes s ,  compacted t o  a  minimum r e l a t i v e  d e n s i t y  of 75 pe rcen t ,  
a s  determined by ASTM D2049, Wet Method Tes t .  

g l . 1  Obtain n o t  l e s s  than  95 percent  of t h e  maximum Modified P roc to r  d e n s i t y  
a s  determined by ASTM D1557, Method A. For cohesive m a t e r i a l ,  compaction 
s h a l l  be performed t o  w i t h i n  two percent  (k) of  t h e  optimum mois ture  conten t .  

g1.2 The r equ i r ed  f i e l d  dry  d e n s i t y  s h a l l  be t h e  g r e a t e r  of t h e  two va lues  
determined by t h e  methods h e r e i n  s p e c i f i e d .  

g2. Areas, o t h e r  than  h e r e i n  s p e c i f i e d ,  s h a l l  be  t r e a t e d  a s  s p e c i f i e d  f o r  
RCFl (Regular Compacted F i l l )  i n  Form 1714, w i th  t h e  maximum Modified 
P roc to r  d e n s i t y  90 pe rcen t ,  determined a s  s p e c i f i e d  i n  Paragraph 302.5gl. 

302.6 Drainage Ditches : 

a .  Cut and/or  f i l l  t o  form dra inage  d i t c h e s  t o  c ros s - sec t ions  and p r o f i l e s  
i n d i c a t e d  on t h e  Design Drawings o r  a s  r equ i r ed  by dra inage  requirements .  

b. A l l  s u r f a c e s  of  bo th  c u t  and f i l l  s h a l l  be  w e l l  compacted, smooth and 
uniform. 

302.7 Underground Culver t  and P ip ing  B a c k f i l l i n g :  

a .  General:  

a l .  Conform t o  Form 1714, A r t i c l e  7.6 f o r  cor ruga ted  c u l v e r t s  and s torm 
d r a i n  p ip ing .  

b.  Normally excava te  t r enches  t o  match curve of p ipe .  F l a t  beds may be 
used i f  a s  economical a s  curved beds.  

b l .  Curved Beds: Bed p ipe  evenly and f i r m l y  f o r  wid th  of  100 percent  of 
p ipe  breadth .  

b2. A f t e r  p ipe  i s  i n  p l a c e  on f l a t  bed,  provide w e l l  compacted g ranu la r  
f i l l  under co r ruga t ions .  Use c l e a n  crushed s t o n e ,  g r a v e l  o r  coa r se  
sand, o r  o t h e r  m a t e r i a l ,  approved by t h e  Purchaser ,  of 1-112 inches  
maximum s i z  e  . 

b3. Provide same g ranu la r  f i l l  up t o  c e n t e r  l i n e  of p ipe .  P l ace  i n  l a y e r s  
n o t  exceeding s i x  inches ,  be fo re  compaction. 

c .  Af t e r  p i p e  is  p laced  on i t s  bed, perform tests a s  s p e c i f i e d  i n  Form 1714. 
Af t e r  tests a r e  completed and p ip ing  runs  have been approved f i l l  around 
p ip ing  by p l a c i n g  g ranu la r  f i l l  s imul taneous ly  on both  s i d e s  of t h e  p ipe  
i n  such manner a s  w i l l  no t  s u b j e c t  p ipe  t o  i n j u r i o u s  s i d e  p re s su re s .  
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c4.3 Top s e c t i o n  s h a l l  be e c c e n t r i c  cone type wi th  minimum wa l l  th ickness  
of 5 i n .  f o r  48 i n .  diameter  manholes and ca tchbas ins  and 6 i n .  f o r  60 
i n .  diameter manholes and ca t chbas ins ,  o r  s h a l l  be f l a t  s l a b  type  
no t  l e s s  than 8 i n .  t h i c k ,  a s  i nd ica t ed  on drawings o r  as  requi red  
by manhole o r  ca tchbas in  depth. Arrange both types f o r  tak ing  c a s t  
i r o n  manhole frame and cover.  

c4.4 Rings and top cone s h a l l  have p recas t  openings f o r  f i e l d  i n s t a l l a t i o n  
of c a s t  i r o n  s t e p s ,  and f o r  a l l  requi red  d r a i n  p ipes  en t e r ing  manholes. 

c5. J o i n t s :  Rubber "0-Ring" o r  f l a t  type  rubber  compression type,  wi th  
manufac turer ' s  s tandard  rubber r i n g .  Mortar j o i n t s  may be used i f  
s p e c i f i c a l l y  approved. 

d .  Corrugated meta l  p ipe  manhole and ca t chbas in ,  a s  i nd ica t ed  on t h e  
Design Drawings. 

e .  I n s t a l l a t i o n  of Catchbasins:  

e l .  Subgrade s h a l l  be  l e v e l  and f r e e  of p r o j e c t i n g  s t o n e s ,  rocks,  e t c .  

e2. P l ace  a  l a y e r  of sand,  no t  l e s s  than 4 i n .  t h i c k ,  over subgrade before  
i n s t a l l i n g  p r e c a s t  base.  Exerc ise  c a r e  t o  i n s t a l l  base  dead l e v e l  
and wi th  f u l l  bea r ing  throughout on sand cushion, t o  i n s u r e  t h a t  
completed ca tchbas ins  a r e  plumb. 

e3. I n s t a l l a t i o n  of s e c t i o n s ,  u s ing  rubber  r i n g s ,  i n  s t r i c t  accordance 
wi th  manufacturer 's  i n s t r u c t i o n s ,  a s  approved. 

304.1 General:  Provide and p l ace  r i p r a p  where ind ica t ed  on t h e  Design 
Drawings. 

304.2 Mate r i a l s  : 

a .  Bedding f o r  r i p r a p :  Two l a y e r s  of crushed s t o n e  wi th  t h e  fol lowing 
grada t ions  : 

Sieve S ize  
( inches)  

a l .  Bedding Layer 1: 

2-1/2 

2 

1 

1/2 

N4 

ii16 

#200 

Percent  Passing 
by Weight 
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a2. Bedding Layer 2  Thickness of 8 inches :  

b. Riprap: 

b l .  Riprap s h a l l  c o n s i s t  of qua r r i ed  s t o n e ,  o r  o t h e r  s t o n e ,  f r e e  from 
s t r u c t u r a l  d e f e c t s  and of approved q u a l i t y .  Stone con ta in ing  s h a l e ,  
unsound sands tone  o r  any o t h e r  m a t e r i a l  which w i l l  r e a d i l y  d i s i n t e g r a t e  
under handl ing and p l ac ing  o r  weather ing,  s h a l l  n o t  b e  used. Any 
s t o n e  which i s  f r e e  from i n c i p i e n t  f r a c t u r e s  and seams and has  given 
evidence of a b i l i t y  t o  wi ths tand  weather ing a f t e r  long exposure t o  t h e  
elements  s h a l l  be considered s u i t a b l e  f o r  t h i s  purpose. This  c r i t e r i a  
w i l l  be  t h e  primary f a c t o r  i n  determining i f  t h e  quar ry  s t o n e  i s  ac- 
c e p t a b l e  f o r  r i p r a p .  

b2. I n  t h e  c a s e  o f  qua r r i ed  s t o n e ,  t h e  r i p r a p  s h a l l  be  s u b j e c t  t o  t h e  
fo l lowing  tests a s  an i n d i c a t i o n  of  rock  q u a l i t y :  

The sodium s u l f a t e  soundness t e s t  and t h e  f r e e z i n g  and thawing t e s t .  
The rock s h a l l  show a l o s s  of no t  more than 25% a f t e r  f i v e  cyc l e s  
du r ing  t h e  sodium s u l f a t e  and a f t e r  50 c y c l e s  du r ing  ' f reeze and thaw- 
i n g  t e s t s .  

b 3 .  The ledge  rock s e c t i o n s  of soundness method AASHTO T-104, "Soundness 
of Aggregates by Use of Sodium S u l f a t e  o r  Magnesium S u l f a t e "  and 
AASHTO T-103, "Soundness of Aggregates by Freez ing  and Thawing Pro- 
cedure A" s h a l l  b e  used. Resu l t s  f o r  a l l  samples t e s t e d  s h a l l  be  
presen ted .  The f i n a l  de te rmina t ion  of t h e  s u i t a b i l i t y  of any quest ion-  
a b l e  s t o n e  f o r  r i p r a p  m a t e r i a l  s h a l l  be  made by Purchaser  o r  t h e  Con- 
s u l t i n g  Engineers .  

c .  The mois t  u n i t  weight of r i p r a p  s h a l l  n o t  be  l e s s  than 160 pounds per  
cubic  f o o t .  

d. S i z e  and Gradat ion:  

d l .  The Riprap s h a l l  be reasonably w e l l  graded w i t h i n  t h e  fo l lowing  
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l i m i t s  f o r  l a y e r s  of  16 o r  more i nches :  

Approximate 
Weight Per  Approximate Percent  

P iece  S ieve  S i z e  Pass ing  by 
Lbs . ( inches)  Weight 

d l .  1 259 16 100 

d l .  2 150 13 .5  85-100 

d l .  7 4 4 0 

e .  For l a y e r s  of 8 t o  12 inches  a s  i n d i c a t e d  on t h e . d e s i g n  drawings t h e  
r i p r a p  s h a l l  have t h e  g rada t ion  i n d i c a t e d  i n  Paragraph 304-.2a2 w i t h  
bedding l a y e r  1 only .  

f .  The s h o r t e s t  dimension of any s t o n e  s h a l l  be  n o t  less than 113 of  
' t h e  l onges t  dimension f o r  a t  l e a s t  60 percent  of t h e  r i p r a p .  For 
t h e  ba lance ,  t h e  s h o r t e s t  dimension s h a l l  be  n o t  less than 115 of 
t h e  l onges t  dimensions.  

304.3 P l ac ing  : 

a.  Bedding m a t e r i a l s :  P l ace  by approved means t o  t h e  minimum th ickness  
i n d i c a t e d  on t h e  Design Drawings. 

b.  Riprap: 

b l .  Riprap s h a l l  be  placed by equipment which s h a l l  be  opera ted  s o  a s  
t o  p l a c e  each load of m a t e r i a l  i n  approximately i t s  f i n a l  p o s i t i o n  
without  f u r t h e r  reworking, and without  exces s ive  h e i g h t  of drop. 

b2. Placement ope ra t i ons ,  i nc lud ing  handl ing ,  s t o c k p i l i n g  and t r a n s p o r t i n g ,  
s h a l l  be accomplished i n  such manner a s  t o  produce a reasonably w e l l  
graded mass of rock wi th  minimum-percentage of v o i d s ,  f r e e  from 
ob jec t ionab le  pockets  of sma l l  s t o n e s  and c l u s t e r s  of l a r g e  s t o n e s  
and having a reasonable  r e g u l a r  f i n i s h e d  su r f ace .  

305. ROADWORK AND PARKING AREA 

305.1 General 

a .  Conform t o  t h e  a p p l i c a b l e  requirements  of t h e  1975 Ed i t i on  of  S t a t e  
of Wisconsin Department of T ranspo r t a t i on  Div is ion  of Highways Stan- 
dard S p e c i f i c a t i o n s  f o r  Road and Bridge Construct ion.  
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b.  F in i sh :  Hot-dipped galvanized p e r  ASTM A525, 2.5 ounce coa t ing  f o r  
g u a r d r a i l  and ASTM A153 f o r  b o l t s  and a c c e s s o r i e s .  

306.2 I n s t a l l a t i o n :  A s  i n d i c a t e d  on t h e  des ign  drawings,  i n  conformance with 
t he  manufac turer ' s  approved i n s t r u c t i o n s ,  

307. PARKING BARRIERS AND PAVEMENT MARKINGS 

307.1 General:  Provide parking b a r r i e r  of t h e  types h e r e i n  s p e c i f i e d ,  a s  ind i -  
ca ted  on the  des ign  drawings o r  approved by Purchaser .  

307.2 P r e c a s t  Concrete Type: * 
a.  P recas t  concre te  b a r r i e r s  o f  dimensions and con f igu ra t i ons  a s  i n d i c a t e d  

on t h e  design drawings.  

b.  Dowels: I f  n o t  o therwise  i n d i c a t e d ,  provide e r e c t  rods a  minimum of 
1 /2  inch diameter  by t h r e e  f o o t  long wi th  f l a t t e n e d  heads.  

c. I n s t a l l a t i o n  of P recas t  Concrete B a r r i e r s :  A f t e r  dowels have been d r iven  
home, cap ho le  over  each dowel w i t h  cement grout .  

307.3 Treated Timber Type (Cons t ruc t ion  Parking Only) : A 

a .  P re se rva t ive  t r e a t e d  t imber b a r r i e r s  of dimensions i n d i c a t e d ,  Douglas 
F i r  o r  Yellow Pine ,  d r i l l e d  a t  both ends and t r e a t e d  a s  fo l lows:  

a l .  P re se rva t ive  Treatment:  

a l .  1 Type: Creosote Type, P re s su re  Method. 

a1.2 P re se rva t ive :  Creosote  o i l  conforming t o  a p p l i c a b l e  requirements  of  
AWPA Standard PI .  

b. I n s t a l l a t i o n  of Timber B a r r i e r s :  A; i n d i c a t e d  on t h e  des ign  drawings. 

307.4 Pavement Markings (Permanent Parking Area Only):  * 
a. General:  Provide fou r  inch  yel low continuous pavement marking a s  i nd i -  

ca ted  on t h e  drawings. 

b .  Ma te r i a l  and I n s t a l l a t i o n :  I n  s t r i c t  accordance with t h e  S t a t e  of 
Wisconsin Department of T ranspo r t a t i on  Div is ion  of Highways Standard 
S p e c i f i c a t i o n .  

308. SEEDING WORK 

308.1 General : 

a. Cont rac tor  s h a l l  f u r n i s h  m a t e r i a l s  and perform seeding  ope ra t i ons  
t o  produce a  uniform s t a n d  of  h e a l t h  g r a s s  where i n d i c a t e d  on t h e  des ign  
drawings a s  "seeded su r f aces"  o r  "seeded t o p s o i l u .  

b. A l l  a r e a s  s u b i e c t  t o  construc. t ion c l e a r i n g  and grad ing ,  w i th  t h e  
except ion  of a r e a s  t o  be  occupied by s t r u c t u r e s  (perinanent o r  
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temporary) and a r e a s  des igna ted  a s  s t o r a g e ,  laydown o r  working 
a r e a s ,  w i l l  be seeded a t  t h e  e a r l i e s t  p o s s i b l e  moment pending com- 
p l e t i o n  of t h e s e  a c t i v i t i e s .  

c.  Seeding s h a l l  i nc lude  seeding  of a l l  new d i t c h e s ,  completed s l o p e s  
and embankments. 

d.  Conform t o  t h e  a p p l i c a b l e  requirements  of t h e  1975 Ed i t i on  of S t a t e  
of Wisconsin Department of T ranspo r t a t i on  Div is ion  of Highways 
Standard S p e c i f i c a t i o n s  f o r  Road and Bridge Cons t ruc t ion  and t o  t h e  
requirements  h e r e i n a f t e r  s p e c i f i e d .  

e .  Except ions:  A l l  r e f e r ences  i n  t h e  S t a t e  S p e c i f i c a t i o n s  t o  methods 
of compensation s h a l l  n o t  apply. 

308.2 Liming and F e r t i l i z i n g :  

a .  General:  Cont rac tor  s h a l l  t e s t  t h e  s o i l s  t o  determine t h e  
proper  amount of.pH and n u t r i e n t  adjustment r equ i r ed .  Tes t  
r e s u l t s  and subsequent a p p l i c a t i o n  r a t e s  of l i m e  and f e r t i l i z e r  
a r e  s u b j e c t  t o  approval  of t h e  Purchaser  and t h e  Consul t ing 
Engineers .  

b.  Liming: A g r i c u l t u r a l  ground l ime,  conforming t o  requirements  of 
Sec t ion  629.3.2 ( A g r i c u l t u r a l  Lime Stone Treatment) of t h e  s t a t e  
S p e c i f i c a t i o n s ,  s h a l l  be thoroughly mixed, a t  t h e  r a t e  of two 
tons  pe r  a c r e ,  wi th  s u r f a c e  s o i l  be fo re  completion of ground 
p repa ra t i ons .  

c .  F e r t i l i z e r  : 

c l .  F e r t i l i z e r  s h a l l  c o n s i s t  of Nitrogen,  Phosphate and Potassium 
n u t r i e n t s .  

c2, F e r t i l i z e r  s h a l l  be  app l i ed  a t  such r a t e  t h a t  each a c r e  w i l l  r e c e i v e  
t h e  fo l lowing  amounts of a v a i l a b l e  u n i t s :  

c2 .1  Nitrogen 60 pounds. 

c2 .2  Phosphate (P205) 100 pounds. 

c2.3 Potassium (K20) 100 pounds. 

c3. F e r t i l i z e r  can be  p laced  dur ing  ground p repa ra t i on  o r  mixed wi th ,  
and placed wi th ,  seed and mulch dur ing  f i n a l  seed ing ,  

c4. Condition of f e r t i l i z e r  p r i o r  t o  p l a c i n g  s h a l l  be approved by 
Purchaser .  

308.3 Seeding and Mulching: 

a. Seed used s h a l l  conform t o  t h e  requirements  of Sec t ion  630 "SEEDS" 
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of t h e  S t a t e  S p e c i f i c a t i o n  and s h a l l  c o n s i s t  of a  mixture of t he  
fol lowing seeds i n  t he  amounts i nd ica t ed :  

Type of Seed i n  Mixture Pounds Pe r  Acre 

a l .  Fescue (Kentucky 3 1  o r  Alta)  60 

a2. Red top,  So l id  24 

a3. Clover, Als ike  ( inocula ted)  16  

b. Seeding s h a l l  be performed i n  accordance wi th  Sec t ion  630 of t he  
S t a t e  S p e c i f i c a t i o n s  wi th  t h e  maximum depth of p l an t ing  112 inch.  

c. .Mulching: Immediately a f t e r  seeding,  cover seeded a r e a s  wi th  sprayed 
a spha l t  s t raw mulch i n  accordance wi th  t h e  S t a t e  S p e c i f i c a t i o n s .  

d. Except a s  otherwise s p e c i f i e d  above, t h e  methods of p repa ra t ion  of 
seed beds,  f e r t i l i z i n g ,  mulching, seeding ,  s p r i n k l i n g ,  maintaining,  
r e p a i r ,  and reseeding  a s  r equ i r ed ,  w i l l  b e  a t  t h e  opt ion  of Cont rac tor .  
The WORK s h a l l  be considered completed a f t e r  a  uniform and dense 
s tand  of hea l thy  pe renn ia l  g r a s s ,  f r e e  from ba re  s p o t s  and g u l l i e s  
formed by e ros ion ,  has  been produced. 

FENCE WORK 

309.1 General : 

a. Fence work inc ludes  t h e  r e l o c a t i o n  of e x i s t i n g  fence  t o  new l o c a t i o n ,  
providing new fence,  and i n s t a l l a t i o n  of new fence ,  wi th  fence  m a t e r i a l s  
suppl ikd by Purchaser .  

b. Requirements f o r  Relocat ion of E x i s t i n g  Fence: Carefu l ly  remove ex- 
i s t i n g  fence  f a b r i c  and pos t s  and i n s t a l l  a s  i nd ica t ed .  I f  damaged 
dur ing  removal, r ep l ace  wi th  new f a b r i c  and pos t s  t o  match e x i s t i n g .  
I n s t a l l  a s  s p e c i f i c i e d  i n  Form 1739. 

309.2 Revision t o  Form 1739: Paragraph 10.7.3: Revise t h e  e x i s t i n g  d i -  
mension of fou r  inches  t o  read 1-314 inches  - + 1 / 8  inch.  

309.3 S o i l  Data and Topography: A s  s p e c i f i e d  i n  Form 1739, A r t i c l e  5, 
except s o i l  bor ing  drawings a r e  no t  included.  Cont rac tor  may make 
h i s  own s o i l  i n v e s t i g a t i o n s .  

309.4 Fence Requirements ( f o r  new fence  only) :  

I tem - 
a.  Height: A s  i nd i ca t ed  on the  design drawings and 

a s  suppl ied  by Purchaser .  

A r t i c l e  No. i n  
Form 1739 
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313. SEALING OF BASINS AND COAL PILE AREA 

313.1 General: 

a. The lining is intended to provide a watertight seal against ground- 
water contamination from the plant wastes stored in the basins in- 
dicated on the design drawings. 

b. The following plant effluents will be discharged into the basins: 

bl. Air Preheater Wash Water (see Table 313-1 for composition) 

b2. Miscellaneous Metal Cleaning Wastes 

b3. Miscellaneous Chemical Drains 

b4. Makeup Demineralizer Regeneration Wastes (see Table 313-2 for com- 
position) 

b5, Condensate Polisher Regeneration Wastes (see Table 313-2 for composi- 
tion) 

b6. Precipitator Wash, primarily suspended solids. 

b7, Coal Pile Runoff 

b8. Bottom Ash and Accompanying Sluice Water 

TABLE 313-1 I 

PREDICTED AVERAGE AIR PREHEATER WASH ANALYSIS 

I 
- 

Magnesium, as Mg I 

Parameter 

Calcium, as Ca 

~ardness, as CaCO 
3 

Sodium, as Na 

Concentration (in mg/l except p ~ )  

175 

Iron (total), as Fe 

Copper (total), as Cu 

Methyl Orange Alkalinity, as CaCO 3 

Sulfate, as SO4 

Chloride, as C1 

Silica, as SiO 
2 
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1 PREDICTED AVERAGE MAKE-UP DEMINERALIZER AND 1 

.. TABLE 131-1 Cont. 

CONDENSATE POLISHER REGENERATION WASTE ANALYSES I 

PH 

Total Suspended Solids 
I 

T~tal Dissolved Solids 

Oil and grease 

b 

2.81 

320 

20,400 

Intermittent 

TABLE 313-2 
r 

I 

Magnesium, as CaC03 2 13 

I 

Parameter 

Calcium, as CaC03 

Sodium, as CaC03 I 2 120 

Make-up Demlnerallzer 
Regeneration 

Waste Concentration 
(in mg/l except pH) 

307 

Regeneration 
Waste Conce,ntration 
(in mg/l except pH) 

Chloride, as CaC03 I 6 7 I 26 I 
Sulfate, as CaC03 I 3i60 

I 
c3. The protective racks and soil cover shall be stable when exposed 

to the elements. 

~lkilinit~, as CaC03 

PH 

Total Dissolved Solids 

Oil and Grease 

313.2 Soil Bentonite Lining: 

0 

1-14 

4250 

Variance 100 

a. Material: 

al. Bentonite: 

al.1 Bentonite shall be free-flowing, high swelling pure, Wyoming-type 
bentonite, NL Baroid Material Standard 200 mesh or equivalent, as 
approved. 

a1.2 Bentonite used in preparing the liner shall be pulverized natural 
Wyoming sodium cation bentonite and shall meet API Standard 13A 
dated February 1974, "API Specifications for Oil-Well Drilling-Fluid 
Materials." The use of so-called "peptized" or chemically treated 
bentonite shall not be permitted. 
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a2. S o i l  f o r  Bentoni te  S o i l  Mixture and P r o t e c t i v e  Sand Layer: 

a2 .1  The s o i l  s h a l l  be t he  o n s i t e  g ranu la r  ma te r i a l  a s  excavated from the  
bas ins  o r  obtained from approved borrow o r  s t o c k p i l e  a r e a s .  

a2.2 The s o i l  s h a l l  be f r e e  from a l l  o rganic  ma t t e r  and s h a l l  have l e s s  
than 10% pass ing  a W200 s i e v e  a s  determined by ASTM D1140. 

a3. P r o t e c t i v e  Rock Layer (Crushed Stone o r  Crushed Gravel ) :  

a3 .1  The rock. s h a l l  be  s t a b l e  under chemical a t t a c k  from t h e  e f f l u e n t s  
discharged i n t o  t h e  bas ins  a s  def ined  i n  Paragraph 313.1. 

a3.2 The rock s h a l l  be t e s t e d  f o r  q u a l i t y  by t h e  sodium s u l f a t e  soundness 
t e s t ,  AASHTO T104, and the  f r eez ing  and thawing t e s t ,  AASHTO T103. 
The rock s h a l l  i n d i c a t e  a  l o s s  of no t  more than 10% a f t e r  f i v e  cyc l e s  
dur ing  t h e  sodium s u l f a t e  and 50 cyc le s  dur ing  f r e e z i n g  and thawing 
t e s t s .  

a3.3 Resul t s  f o r  a l l  samples t e s t e d  s h a l l  be  submitted t o  t h e  Consul t ing 
Engineers.  

a3.4 The p r o t e c t i v e  rock l a y e r  s h a l l  have t h e  fol lowing grada t ion  o r  an 
equiva len t  approved by Purchaser  and t h e  Consul t ing Engineers:  

Sieve 

a3 .4 .1  2-112 i n .  

a3.4.2 2 in .  

a3.4.3 1 i n .  

a3.4.4 112 i n .  

Percent  Passing 

100 

90-100 

60-90 

b. Bentoni te  S o i l  Mixture: 

b l .  P r i o r  t o  cons t ruc t ion  of t h e  b e n t o n i t e  s o i l  l i n i n g ,  Contractor  s h a l l  
determine the  ben ton i t e  percentage by weight of sand needed t o  achieve 
a  maximum hydrau l i c  conduct iv i ty  of 1 x 10-7 cm/sec. 

b2. Contractor  s h a l l  o b t a i n  r e p r e s e n t a t i v e  samples of o n s i t e  sand t o  be 
mixed wi th  b e n t o n i t e  f o r  moisture-densi ty ,  and permeabi l i ty  t e s t i n g .  
Three s i e v e  a n a l y s i s  s h a l l  be  performed on p o r t i o n s  of t h e  sample i n  
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accordance wi th  ASTM D 422. 

b3. Contractor  s h a l l  mix and t e s t  s o i l  and ben ton i t e  batches a t  t h e  
fol lowing ben ton i t  w e k h t  .- of s o i l ;  12%, 15% and 18%. 
The ba tche  i z e  t o  perform Moisture Densi ty 
r e l a t i o n s  i n  accordance with ASTM D 698 Method B .  For each of t h e  
t h r e e  mixtures  a  maximum d e n s i t y  and optimum moisture content  s h a l l  
be determined by ASTM TI 698 Method B. 

b4. Af te r  completion of t h e  moisture d e n s i t y  r e l a t i o n s ,  one s ix- inch dia- 
meter sample f o r  each b e n t o n i t e  conten t  s h a l l  be  prepared 5,n accordance 
wi th  ASTM D 698 and compacted a t  approximately t h e  optimum moisture con- 
t e n t  t o  approximately 90% of t he  maximum d e n s i t y .  Two samples; two inches  
i n  diameter and four  inches  i n  length  s h a l l  be  trimmed from each of the  
s ix- inch diameter  samples.  A l l  two-inch diameter  samples s h a l l  b e  t e s t e d  
f o r  permeabi l i ty  us ing  the  f a l l i n g  head procedure i n  a  t r i a x i a l  c e l l  w i th  
backpressure t o  a s su re  s a t u r a t i o n .  The permeabi l i ty  t e s t i n g  s h a l l  be  done 
i n  accordance wi th  the  U.S. Army Corp of Engineers Manual, EM 1110-2-1906, 
"Laboratory S o i l s  Tes t i ng l ' .  

b5. Af t e r  completion of t h e  permeabi l i ty  t e s t i n g ,  i t y  of _--- - 
each two-inch diameter  sample s h a l l  be  determined. 

b6. Based on t h e  d q . - d e n s i t y  de te rmina t ions ,  and t h e  permeabi l i ty  t e s t i n g ,  - - _=___----=- -- - 
Contractor  s h x 1  recommend a b e n t o n i t e  a p p l i c a t i o n  r a t e  ( a s  a  per- 
centage of dry weight of s o i l )  t o  achieve a  maximum hydrau l i c  con- 
d u c t i v i t y  of 1 x cmlsec. I f  t e s t  r e s u l t s  i n d i c a t e  hydrau l i c  
co t lduc t iv i t i e s  s i g n i f i c a n t l y  d i f f e r e n t  than lom7 cm/sec, a d d i t i o n a l  
t e s t i n g  a t  d i f f e r e n t  ben ton i t e  conten ts  s h a l l  be requi red .  

b7. Resu l t s  from a l l  s i e v e  ana lyses ,  moisture-densi ty  r e l a t i o n s ,  per- 
meab i l i t y  and d e n s i t y  t e s t s  s h a l l  be submitted t o  Purchaser and t h e  
Consulting Engineer f o r  approval  of t h e  ben ton i t e  a p p l i c a t i o n  r a t e .  

c .  Basin Prepara t ion :  

c l .  The excavat ion f o r  t h e  bas ins  s h a l l  b e  done i n  accordance wi th  Para- 
graph 302.4. 

c2. F i l l  f o r  the  d ikes  s h a l l  be CCFl compacted i n  accordance wi th  Para- 
graph 302.5 

c3. The subgrade f o r  t h e  bas in  l i n i n g  s h a l l  be compacted t o  90% of the  
maximum Standard Proc tor  dens i ty  a s  determined by ASTM D 698, Method B .  

cb. P r i o r  t o  p l ac ing  t h e  s o i l  ben ton i t e  t h e  bas in  bottom and s i d e s  must 
be dra ined  and bladed smooth. De le t e r ious  vege ta t ion  and boulders  
s h a l l  be removed. Holes r e s u l t i n g  from t h e  removal of vege ta t ion  o r  
boulders  s h a l l  be f i l l e d  wi th  a  dry mixture,  (by volume) of one p a r t  
ben ton i t e  and fou r  p a r t s  sand, blended dry.  



SARGENT & LUNDY 
E N G I N E E R S  

CHICAGO W-3717 
CA, 03-19-80 

c5. A s t o c k p i l e  of g r anu la r  s o i l  s u f f i c i e n t  t o  form t h e  one f o o t  t h i c k  
b e n t o n i t e  s o i l  l a y e r  s h a l l  be made from m a t e r i a l  taken from t h e  
excavat ion o r  from o t h e r  a r e a s  approved by Purchaser .  

c6. The mois ture  conten t  and g rada t ion  of t h e  s tockp i l ed  m a t e r i a l  s h a l l  
be  determined f o r  mixing q u a n t i t i e s .  

d .  P repa ra t i on  of S o i l  Bentoni te  Mixture: 

d l .  Mixing P l a n t :  

d l . 1  Use e i t h e r  a  batch-type o r  a  continuous-mixing-type p l a n t  f o r  e i t h e r  
weight o r  volume propor t ion ing .  Use a  twin-shaft  pug-mill type  mixer.  

d1.2 The p l a n t  s h a l l  be c a l i b r a t e d  a t  t h e  s t a r t  of t h e  cons t ruc t ion ,  and 
t h e  c a l i b r a t i o n  s h a l l  be rechecked p e r i o d i c a l l y  a s  o f t e n  a s  neces sa ry ,  
o r  a s  d i r e c t e d  by Purchaser  o r  whenever a  change i s  noted i n  t h e  s o i l -  
b e n t o n i t e  mixture  o r  t h e  s t o c k p i l e .  

d2. S p e c i a l  Requirements f o r  Batch-type P l a n t s :  Inc lude  means f o r  ac- 
c u r a t e l y  weighing s o i l  and b e n t o n i t e ,  ample i n  s i z e  t o  hold a  f u l l  
ba t ch  wi thout  hand r ack ing  o r  running over .  

d3. S p e c i a l  Requirements f o r  Continuous-Mixing-Type P l a n t s :  Provide 
p o s i t i v e  i n t e r l o c k i n g  c o n t r o l  of t h e  f low of  s o i l  and b e n t o n i t e  from 
b i n s .  

d4. Mixing S o i l  Bentoni te :  

d4 .1  A l l  i n g r e d i e n t s  s h a l l  be mixed f o r  a t  l e a s t  30 seconds o r  longer  a s  
may be  necessary  t o  i n s u r e  a  uniform, i n t i m a t e  mix of s o i l  and b e n t o n i t e ,  
u n t i l  t h e  r e s u l t i n g  mix ture  i s  homogeneous and uniform i n  appearance. 
The mixing t i m e  s h a l l  be  considered a s  t h e  i n t e r v a l  between t h e  t ime 
t h e  b e n t o n i t e  c o n t a c t s  t h e  s o i l  and t h e  t i m e  t h e  mix ture  l eaves  t h e  
mixing u n i t .  

d4.2 The amount of b e n t o n i t e  s h a l l  be determined i n  advance by t h e  methods 
descr ibed  i n  Paragraph 313.2b. Water in t roduced  dur ing  mixing s h a l l  
be  t h e  d i f f e r e n c e  between t h e  s t o c k p i l e  mois ture  conten t  and t h e  op- 
timum mois ture  con ten t  a s  determined i n  Paragraph 313.2b. 

e. P l ac ing  of S o i l  Bentoni te  L ine r :  

e l .  The s o i l - b e n t o n i t e  mixture  s h a l l  be  placed i n  two s i x  inch  compacted 
l a y e r s  p a r a l l e l  t o  t h e  prepared s u r f a c e .  

e2.  Each succes s ive  l a y e r  i n  a  s e c t i o n  s h a l l  be  p laced  a s  soon a s  prac- 
t i c a b l e  a f t e r  t h e  preceding l a y e r  i s  completed. Cont rac tor  s h a l l  
avoid t h e  depos i t i on  of un t r ea t ed  s o i l  o r  f o r e i g n  m a t e r i a l s  between 
l a y e r s  of s o i l - b e n t o n i t e ,  
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e3. So i l -ben ton i t e  s h a l l  no t  be mixed and placed when t h e  a i r  temperature  
is  below 40 degrees  F, o r  i n  t h e  op in ion  of Purchaser ,  weather con- 
d i t i o n s  a r e  such t h a t  t h e  m a t e r i a l  be ing  processed cannot be  completely 
compacted and p ro t ec t ed  be fo re  t h e  advent of f r e e z i n g  temperatures .  
So i l -ben ton i t e  s h a l l  a l s o  n o t  be  placed when t h e  subgrade and t h e  s o i l  
t o  be  processed i s  f rozen .  

e4. Cont rac tor  s h a l l  t a k e  a l l  necessary  p recau t ions  t o  avoid damage t o  
completed s o i l - b e n t o n i t e  by equipment. Equipment s h a l l  n o t  be  
operated on a  f i n i s h e d  compacted l a y e r  of t h e  s o i l - b e n t o n i t e  except  
f o r  equipment necessary  t o  l a y  and compact t h e  succeeding l i f t .  
Damage t o  a  f i n i s h e d  compacted l a y e r  of s o i l - b e n t o n i t e  r e s u l t i n g  from 
t h e  ope ra t i on  of equipment over t h e s e  ' l ayers  s h a l l  be  r e p a i r e d  a t  
t h e  expense of and by Cont rac tor .  Ear th  ramps c ros s ing  completed 
s o i l - b e n t o n i t e  s h a l l  be  a t  l e a s t  two f e e t  compacted th i cknes s  and 
then be completely removed p r i o r  t o  p l ac ing  p r o t e c t i v e  l a y e r s .  

f .  Compaction of S o i l  Bentoni te  Liner :  

f l .  The s o i l  b e n t o n i t e  l i n e r  s h a l l  be  uniformly compacted i n  two s i x  
inch  l a y e r s  t o  a  d e n s i t y  no t  l e s s  than  90 pe rcen t  of t h e  Standard 
Laboratory Maximum Dry Densi ty  (ASTM D698) ob ta ined  i n  t h e  l a b o r a t o r y  
on r e p r e s e n t a t i v e  samples of s o i l  b e n t o n i t e  ob ta ined  from behind t h e  
spreading  equipment. The mois ture  conten t  s h a l l  be  maintained uni- 
formly throughout t h e  m a t e r i a l  being compacted. 

f2 .  Cont rac tor  s h a l l  u s e  compaction equipment t h a t  a r e  s u i t a b l e  f o r  t h e  
purpose approved by Purchaser .  

f 3 .  Compaction of t h e  s o i l - b e n t o n i t e  m a t e r i a l  on t h e  d i k e  s l o p e  s h a l l  be  
accomplished by t r a v e r s i n g  t h e  s l o p e  i n  a  d i r e c t i o n  perpendicu la r  t o  
t h e  c e n t e r  l i n e  of t h e  d ike .  

f 4 .  The second s ix- inch  l i f t  of s o i l - b e n t o n i t e  mixture  s h a l l  n o t  be 
placed u n t i l  compaction of t h e  f i r s t  l a y e r  i s  complete. 

g. Placement and Compaction of  P r o t e c t i v e  Sand and Rock Layers:  

g l .  A one-foot p r o t e c t i v e  sand l a y e r  compacted i n  two s ix- inch l i f t s  
s h a l l  be placed over  t h e  compacted s o i l  b e n t o n i t e  l i n e r .  

8.2- The sand s h a l l  be compacted t o  90% of t h e  maximum d e n s i t y  a s  de t e r -  
mined by t h e  Standard Pro.ctor  Moisture  Des i tp  Re la t i ons ,  ASTM D 698 
Method B .  

g3. The p r o t e c t i v e  rock l a y e r  s h a l l  be  i n  t h i cknes s  a s  i n d i c a t e d  on t h e  dr 

des ign  drawings and compacted t o  a  d e n s i t y  of 90% of t h e  s tandard  
P roc to r  Maximum d e n s i t y .  The m a t e r i a l  s h a l l  be  noncalcareous and 
s t a b l e  under chemical a t t a c k  a s  s p e c i f i e d  i n  Tables 313-1 and 313-2. 
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g 4 .  The p r o t e c t i v e  rock l a y e r  s h a l l  be  p laced  i n  a  manner t o  minimize 
s eg rega t ion  and a s s u r e  a  uniform g r a d a t i o n  05 t h e  rock  on t h e  s l o p e s  
and bottom of  t h e  excava t ion .  

h. Ac t iva t ion  of  t h e  S o i l  Bentoni te  Layer: 

h l .  ~ f t e r  completion of compaction of t h e  p r o t e c t i v e  rock l a y e r ,  t h e  bas in s  
s h a l l  be  f i l l e d  w i th  water  i n  o r d e r  t o  hyd ra t e  t h e  b e n t o n i t e  l i n e r .  

h2. The water  used t o  f i l l  t h e  bas in s  s h a l l  be  c l e a n  and f r e e  from o i l ,  a c i d ,  
a l k a l i ,  o rgan ic  m a t t e r  o r  o t h e r  d e l e t e r i o u s  m a t e r i a l .  

h3. The wa te r  i n  t h e  b a s i n s  s h a l l  remain a t  a  l e v e l  of a  minimum of one f o o t  
above t h e  des ign  f l u i d  e l e v a t i o n  i n  t h e  b a s i n s  f o r  a  pe r iod  of no t  l e s s  
than two-weeks . 

h4. S t e e l  sp1as.h pads covered w i t h  crushed rock s h a l l  be  provided t o  prevent  
e ros ion  of t h e  p r o t e c t i v e  rock l a y e r  and t h e  p r o t e c t i v e  sand l a y e r  dur ing  
f i l l i n g  of t h e  b a s i n s .  

h5. The bas in s  s h a l l  be  dra ined  a f t e r  completion of  t h e  hydra t ion .  

i ,  Mixing S o i l  Bentoni te  L ine r  i n  P lace :  

il. The f i r s t  s ix - inch  l a y e r  of  t h e  s o i l  b e n t o n i t e  l i n e r  may be  mixed i n  
p l a c e  by spreading  and d i s c i n g  t h e  b e n t o n i t e  i n t o  t h e  f i r s t  s i x  inches  
above t h e  subgrade.  The in-p lace  mixing method may be  used only i f  Con- 
t r a c t o r  can demonstrate  t o  Purchaser ' s  Rep re sen t a t i ve  t h e  a b i l i t y  t o  
ach ieve  a  homogeneous s ix- inch  l a y e r  of s o i l  b e n t o n i t e  l i n e r  i n  a  t e s t  
s e c t i o n  s e p a r a t e  from ponds o r  c o a l  p i l e .  The method f o r  spreading  and 
d i s c i n g  s h a l l  be proposed i n  advance t o  t h e  test  s e c t i o n ,  documented 
dur ing  t h e  placement o f  t h e  test sect:& and i f  t h e  test  s e c t i o n  is  accept-  
a b l e  t o  t h e  Pu rchase r ' s  Rep re sen t a t i ve  adhered t o  i n  t h e  product ion  phase.  

i 2 .  Af t e r  an  accep tab l e  procedure i s  e s t a b l i s h e d  i n  t h e  test s e c t i o n ,  spread- 
ing  and d i s c i n g  t h e  b e n t o n i t e  s h a l l  be  used t o  p l a c e  on ly  t h e  f i r s t  s i x -  
inch  l a y e r  i n  t h e  bottom of t h e  ponds o r  i n  t h e  f i r s t  s ix - inch  l a y e r  of 
t h e  c o a l  p i l e  l i n i n g .  A t  no t i m e  s h a l l  t h e  spread-and-disc method be used 
on an i n c l i n e d  s u r f a c e  o r  on p rev ious ly  p laced  s o i l  b e n t o n i t e  l i n i n g .  
Compaction requirements  s h a l l  be  a s  s p e c i f i e d  i n  Paragraph 313.2f. 

31 3.3 Clay Lining: 

a ,  Ma te r i a l s  : 

a l .  Clay: 

a l . 1  The c l ay  s h a l l  have a  p l a s t i c i t y  index (PI)  g r e a t e r  than  o r  equa l  t o  
15.  More than  50% of t h e  c l a y  p a r t i c l e s  s h a l l  pa s s  a  #200 s i e v e  a s  
determined by ASTM D1140. 
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a1.2 The c l a y  s h a l l  be  f r e e  from r o o t s ,  s t i c k s ,  sod t u f t s  and o t h e r  or -  
gan ic  ma t t e r .  The c l a y  s h a l l  be f r e e  from cobbles  and boulders  w i th  
less than  5% of t h e  dry weight  of s o i l  r e t a i n e d  on a  /I4 s i e v e .  

a1 .3  Cont rac tor  s h a l l  p rocure  a l l  c l a y  m a t e r i a l  r equ i r ed  f o r  t he  WORK from 
o f f - s i t e  sources .  A l l  s ou rces  s h a l l  be  approved by Purchaser .  

a2 .  P r o t e c t i v e  Sand Layer: A s  s p e c i f i e d  i n  Paragraph 313.2a2. 

a3.  P r o t e c t i v e  Rock Layer:  A s  s p e c i f i e d  i n  Paragraph 313.2a3. 
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b.  P repa ra t i on  of Basin Slopes and Bottom: 

b l .  The s u r f a c e  of t h e  b a s i n  s l o p e s  and bottom, upon which t h e  c l ay  
l i n e r  is  t o  be placed s h a l l  be f r e e  from v e g e t a t i v e  and f o r e i g n  
mat te r .  

b2. The bas in  s l o p e s  and bottom where t he  c l ay  l i n i n g  is  t o  be placed 
s h a l l  be compacted t o  a  d e n s i t y  no t  l e s s  than 90 pe rcen t  of t h e  
Standard Laboratory Maximum Dry Densi ty  (ASTM D698) immediately 
be fo re  placement of t h e  c l ay  l i n i n g .  

c. Placement of t h e  Clay Lining:  

c l .  The c l ay  s h a l l  be p laced  on t h e  bas in  s lopes  o r  p rev ious ly  compacted 
c l a y ,  i n  s t a i r - s t e p  h o r i z o n t a l  l a y e r s ,  i n  such a  manner t h a t  each 
succeeding l a y e r  w i l l  be  s tepped  back. L in ing  i n  t h e  pond s h a l l  
be  p laced  i n  succeeding s i x  i nch  l i f t s  u n t i l  t h e  grade e l e v a t i o n  
is  reached. 

c2. The equipment f o r  spreading  t h e  c l ay  s h a l l  be  s u i t a b l e  f o r  t h e  pur- 
pose and a s  approved by Purchaser  and t h e  Consul t ing  Engineers. .  

c3. Each succes s ive  l a y e r  i n  a  s e c t i o n  s h a l l  be p laced  a s  soon a s  prac- 
t i c a b l e  a f t e r  t h e  preceding l a y e r  is  completed. Cont rac tor  s h a l l  
avoid t h e  depos i t i on  of uncon t ro l l ed  f i l l  o r  f o r e i g n  m a t e r i a l s  be- 
tween l a y e r s  of  c lay .  

c4. Clay s h a l l  n o t  be  p laced  when t h e  a i r  temperature  is  below 40 de- 
grees  F. Clay s h a l l  no t  be  placed when t h e  subgrade and t h e  s o i l  
t o  be processed is  f rozen ;  o r ,  i n  t h e  op in ion  of t h e  Consul t ing 
Engineers ,  weather  cond i t i ons  a r e  such t h a t  t h e  m a t e r i a l  cannot 
be  completely compacted and p r o t e c t e d  b e f o r e  t h e  advent of f reez-  
i n g  temperatures .  

d. Compaction of Clay Lining:  

d l .  The c l a y  s h a l l  be  compacted us ing  kneading a c t i o n  by sheeps f o o t  
r o l l e r  as approved by Purchaser  and t h e  Consul t ing Engineers .  

d2. The c l a y  s h a l l  be  uniformly compacted t o  95% of t h e  Modified Labora- 
t o r y  Maximum Dry Densi ty  (ASTM ~ 1 5 5 7 )  ob ta ined  i n  t h e  l a b o r a t o r y  on 
r e p r e s e n t a t i v e  samples from t h e  approved borrow a r e a .  

d3. Compaction s h a l l  be on s t a i r - s t e p  h o r i z o n t a l  l i f t s  i n  a  manner t h a t  
each succeeding l a y e r  w i l l  be s tepped  back on t h e  s l o p e s .  The bot- 
tom l i n i n g  w i l l  be compacted i n  s ix- inch  l a y e r s  t o  a  t o t a l  t h i cknes s  
of  t h r e e  f e e t .  

e. Placement and Compaction of t h e  P r o t e c t i v e  Sand and Rock Layers:  
A s  s p e c i f i e d  i n  Paragraph 313.2g. 

e l .  The p r o t e c t i v e  rock l a y e r  s h a l l  be  i n  t h i cknes s  a s  i n d i c a t e d  on t h e  * 
des ign  drawings and compacted t o  a dens i ty  of  90% of t h e  s t anda rd  
P r o c t o r  Maximum d e n s i t y .  The m a t e r i a l  s h a l l  be  noncalcareous and 
s t a b l e  under chemical a t t a c k  a s  s p e c i f i e d  i n  Tables  313-1 and 313-2. 
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e2. The protective rock layer shall be placed in a manner to minimize 
segregation and assure a uniform gradation of the rock on the slopes 
and bottom of the excavation. 

a. Lining Material: 
/ *  

al. The flexible membrane lining material shall conform to the require- 
ments of ASTM D751, designed and manufactured specifically for the 
purpose of this or a similar installation, and which has been 
factorily demonstrated by prior use to be suitable for this 

a2. The liner shall be a minimum of 100 mils thick and be 
standing the load from rubber tired cleaning vehicles 
protective cover. 

a3. The liner shall be immune to the effects of 
and resistant to the chemicals contained in 
be discharged into the ponds. 

a4. The liner shall exhibit physical to satisfactory 
performance under stress and over experienced 
in Rothschild, Wisconsin. 

a5. The liner shall be fabricated into sheets as can be conven- 
iently handled to minimize the 

a6.  The joints shall be extruder welding, dielectric 
bonding or other use of solvents or adhesives 
for joint if watertightness of the 
finished joint to the satisfaction of 
Purchaser by 

a7. Quality and strength sts applicable to the usage as a liner shall 
be submitted to Purc aser and the Consulting Engineers for review 
and approval. P 

b. Installation / 
bl. The pond s grade shall be prepared in accordance with Section 313.2~3. ;P' 

sheets shall be carefully positioned, aligned and joined 
as practical to prevent damage and movement of the sheets. 

b3. be utilized for joining factory fabricated sheets, 
of the lap joints shall be cleaned of debris. 

Sealing around pipe penetrations and other basin protrusions shall 
be Contractor's watertight design, subject to approval by the Con- 
Y U  
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b 5 * 
site jolnts. 

methods utilized for joining 

- .  313.5 Testing: 

a, Laboratory: A testing laboratory will be furnished by Purchaser 
to perform quality test indicated. Contractor shall cooperate with 
the testing laboratory at all times. 

b. Frequency: 

bl. The Purchaser's testing laboratory will perform the following tests, 
the indicated frequencies are provided as guidelines to Contractor 
and the actual frequencies shall be determined by Purchaser in the 
field: 

bl.1 Density Test on Dike Fill 
(AsTM Dl556 or ~2922) 

b1.2 Density Test on Subgrade 
(ASTM Dl556 or ~2922) 

b1.3 Moisture Content on Granular 
Stockpile (ASTM ~2216) 

b1.4 Gradation on Granular Stockpile 
(AsTM D422) 

b1.5 Density of Bentonite Liner 
and Clay Liner (ASTM Dl556 or ~2922) 

b1.6 Density of Protective Sand 
and Rock Layers (ASTM Dl556 or ~2922) 

314. BITUMINOUS CONCRETE PAVED DITCHES 

314.1 General: Existing ditches shall be cleared, backfilled and dressed 
to proper grades and cross-sections as indicated on the design draw- 
ings, prior to placing bituminous concrete paving. 

314.2 Products: 

a. Tack Coat: Type CSS-1 or CSSlh emulsified asphalt mixed with equal 
parts of water. 

b, Aggregate: Conform to the Wisconsin State Specification, with the 
following gradations: 
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The s l r a t ~ l ~ c a l ~ o n  l~nes  represent the approxlmale bound3ry 
b< tween so11 types and the l ransi t~on may be orad~ral  



LOG OF BORING NO. 3 I 7  (continued) 
 OWNER I ARCHITECT-ENGINEER 1 

Wisconsin P u b l i c  Serv ice Corporat lon 
SITE 

Weston Generat ing S t a t i o n  

Sargent and Lundy 
PROJECT NAME 

Weston-Proposed U n i t  3 
UNCONIINLD COMPRlSSlVL n SIRlNClH IONS 11 1 

V 

i DESCRIPTION OF MATERIAL 

SURFACE E L E V A T I O N 3  

Cont lnued 

- - - -  - - 
Very f i n e  t o  f 1 ne sand-brown-dense t o  med i urn dense- (SP) 

Very f i n e  t o  medi um sand, t r a c e  gravel-brown-medium dense- (SP) 

i 

Very f i n e  t o  coarse sand, occasional cobbles,trace g r a v e l -  
brown-med l um dense- (SW) 

- 
- 21 1 14 
4- 
- - - - 
- 
- 
7 

SS 
Very f i n e  t o  coarse sand, t r a c e  gravel-brown-medium dense-(SW) 

End o f  Bor ing 
Bor ing advanced by power auger t o  a depth o f  20 f e e t  
Wash b o r i n g  Revert d r i l l l n g  f l u i d  used below 9 f e e t  
l o 1  o f  4" Casing used 

Q3 

I 

- 
I - 
1 
I 

WATER LEVEL OBSERVATIONS 

SOIL TESTING SERVICES 
OF WIS INC 

540 LAMBEAU STREET 
GREEN BAY WIS 54303 

w L 

V/ L - .  
Vr L 

Drv t o  10  WD 
B C R  A C R  

The slratllicatlon l ~nes  represcnl the approxlmn'e bouno<iry 
belwecn so11 lypes and I h e  l r a n s ~ l ~ o n  :n3y be arLld i~s l  

BORING STARTED I - - 
UoRING COhfPLETED 

RIG W-8 
DRAWN PH 

= 7 1 4 4  

- - 
FOREhlAN EVH 
APPROVED DEE 
S P E C 1  



DESCRIPTION OF MATERIAL 

F i  ne t o  medium sand, t race  gravel-brown- loose t o  dense- (SP) 

Fine t o  coarse sand, t race  gravel-brown-medium dense t o  ve ry  

-- - - 
- - - - - -- 

- - - - - - 

- 
1 
i , 

Bor ing  advanced by power auger t o  a depth o f  9 f e e t  
Below 9 f e e t  wash water  and c u t t i n g  b i t s  were used 
28.5'  o f  NX cas ing  used 

C 

1 

WATER - 
- 

LEVEL OBSERVATIONS 
w.L. 

Borehole 

I 

SOIL TESTING SERVICES Dry t o  10.5' WD 
x c .  

W L  

t 

OF WIS.. INC. 
540 LAMBEAU STREET 

GREEN BAY. WIS. 54303 

' BORING STARTED 

'BORING C O M P ~ ~ T E D  
1 9 . 7 '  e.c R. A.C.R 

2 7 . 2 '  AB 

- - - 

. . . .  . 

ack f  

The s l ra l i f i ca l~on  l ~ n e s  represcnl  Ihe a p p r o x ~ m a l c  bound'3ry 
between so11 types and the l r n n s l l ~ o n  may b e  gradudl. 

RIG ~ - p ,  
D R A h N  P H ,,, = 7 1 4 4  

FOREMAN FVLf 
- , -  

APPROVED ARp 
SHEET 

l l e d  a f  t e  - com,>let ion 



DESCRIPTION OF MATERIAL 

ine  t o  coarse sand, t r a c e  t o  some 
rave 1 -brown- ( S W )  

Boring advanced by power auger 
No casing o r  wash water  used 
Borehole backf i 1 l e d  

OF WIS., INC. 
540 LAMBEAU STREET 
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Document 4 
 

Sargent & Lundy Drawing No. C-20, Grading, 
Roadwork, and Drainage Plan, Sheet 10 
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Document 5 
 

Sargent & Lundy Drawing No. C-21, Grading, 
Roadwork, and Drainage Plan, Sheet 11 

  



gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon

gskrzyp
Polygon



Weston Power Plant  
Wisconsin Public Service Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report  

 

  

APPENDIX A 
 

Document 6 
 

Sargent & Lundy Drawing No. C-42, 
Miscellaneous Sections and Details, Sheet 1 
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Document 7 
 

Sargent & Lundy Drawing No. C-43, 
Miscellaneous Sections and Details, Sheet 1 
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Document 8 
 

Sargent & Lundy Drawing No. C-44, 
Miscellaneous Sections and Details, Sheet 3 
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Merrill Sand & Gravel Company, Laboratory 
Test Results, Proposed Soil Bentonite Liner, 

July 16, 1980 
  



MERRILL GRAVEL & CONSTRUCTION COMPANY 

LABORATORY TEST RESULTS 

PROPOSED SOIL-BENTONITE L INER 

WISCONSIN PUBLIC SERVICE 

WESTON U N I T  3 PLANT EXPANSION 

WESTON, WISCONSIN 

S O I L  TESTING SERVICES OF WISCONSIN, INC. 

GREEN BAY, WISCONSIN 

JULY 16,  1 9 8 0  



S O I L  T E S T I N G  S E R V I C E S  
J U ~ Y  14, 1980 O F  W I S C O N S I N ,  I N C .  

540 LAMBEAU ST. blerrill Gravel & Construction Company GREEN BAY, WIS. 54303 

Sturtevant Street 
Merrill, Wisconsin 54452 

Attention: Mr. Dick Schulnitsch 

STS Job W 10247 

RE: Laboratory test results for the proposed soil-bentonite liner at the 
Wisconsin Pub1,ic Service, Weston Unit 3 Plant Expansion in Weston, 
blisconsin. 

Gentlemen: 

The laboratory test program for the above referenced project has been 

completed. This work was authorized by execution of our April 8th 

proposal. The work plan was described in our April 4th letter to Sargent & 

Lundy Engineers. An interim report was submitted to you on June 3rd which 

presented a portion of the results herein. Three copies of this report 

have been sent to the above address. Report copies have also been for- 

warded to Dan Bodine and Sid Sen of Sargent & . Lundy, and Tom Lynch of 

Wisconsin Public Service. 

TESTING PROCEDURES 

The test procedures for this project have been done in general accordance 

with the U. S. Army Corps of Engineers Manual EM1110-2-1906 "Laboratory 

Soils Testing". The general laboratory program was also described in our 

April 4th letter to Sargent & Lundy Engineers. Significant amendments or 

changes in our test program are described below: 

WILLIAM M. PERPICH. P.E. 
JOHN P. GNAEDINGER. P.E. 
CLYDE N. BAKER. P E. 
MERLE E. BRANDER. P.E. 
DOUGLAS J. HERMANN. P.E. 

JAMES J. BOTZ, P.E. 
JAMES A. SENGER 
JON D. MUELLER 
THOMAS W. WOLF 
JACK J AMAR. P E. 
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1. The application rates for dry benonite were revised to 5, 7, 2nd 10 

percent on a dry soil basis. Mr. Sen (Sargent & Lundy) suggested in an 

April 8th letter that application rates less than 7 percent be considered 

(Item 3). 

2. All bentonite percentages are based on dry bentonite to dry soil 

weights. 

3, The natural water content of the Barroid 200 bentonite received ranged 

from 12 to 13 percent. 

4. Hydration periods fo1lo:jiing compaction ranged from 4 to G ddys. 

5, The permeability of the soil-bentonite samples was quite low which 

extended the period of saturation prior to permeability testing. 

6 .  Originally it was planned to limit the hydraulic pressures to less than 

10 psi or to hydraulic gradients less than 70. In the interest of 

schedul ing, it was necessary to increase gradients above this 1 eve1 , 

however, this was done in an incremental fashion by adding no more than 2 

psi additional pressure on a daily basis if saturation was incomplete. 

This procedure was intended to minimize the potential for hydraulic frac- 

turing of the sample. 

7. High permeameter flows were observed for the 7 percent soil hentonite 

samples for both ttie coarse and fine sand materials tested. Two additional 

samples were prepared and tested for the coarse sand, since this was likely 

the most permeable material. 

8. The samples were prepared with potable water from the Green Bay water 

system. 
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TEST RESULTS 

Gradations 

Seven sand samples were collected by Mr. Dick Kirchner of Soil Testing 

Services under the direction of Mr. Dick Schumitsch of Merrill Gravel & 

Construction. These samples have been considered representative of the 

{ange' of gradations that may be encountered during construct ion. The 

results of the gradation tests are presented in Table 1 and the individual 

gradation curves are attached. In order to bound the range of gradations, 

ttie coarsest and finest materials were selected for testing. A soil 

sample taken from the east face and north end of the existing sand stock- 

pile was considered to be -the finest material and the secondary ash pond 

elevation 1170-1171 was considered to be the coarsest material. This 

selection was based primwily on the P200 content of the sample, and the 

Dl0 and D30 particle size. The natural prater content of the samples taken 

in March, 1980 generally ranged from 3 to 7 percent (see Table 1). 

Proctor Curves 

The moisture-density relationships determined in general accordance with 

ASTFl D 698 for the soil-bentonite mixtures were similar for the same sand 

borrow material. The maximum dry density for the secondary ash pond 

material ranged from 115.7 to 117.8 pounds per cubic foot (pcf) for 5 per- 

cent through 10 percent bentonite. For the stockpile material, the den- 

sities ranged from 119.2 to 119.9 pcf for the range of 5 to 10 percent 

bentonite. The optimum water content for a1 1 soil-bentoni te samples ranged 
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from 11.0 to 13.0 percent. These water contents represent a partially 

hidrated bentonite fraction. Fully hydrated bentonite will 1 ikely yield a 

lower density and higher water content, hut these conditions are not likely 

unless the 1 iner areas are inundated during construction. 

Hydration Records 

~ollol,/ing moisture-density (Proctor curves) testing, permeameters erere pre- ' 

pared to simulate the specified compaction density (90 percent of the maxi- 

mum dry density determined from ASTM D 698) and inundated to simulate pond 

saturation. The volumetric swell was measured on a daily basis up to 4 to 

G days. The plotted curves are attached. The hydration records 

illustrated the volumetric swell and decrease in dry density of the soil- 

bentonite samples as full hydration was achieved. 

The higher bentonite fractions exhibited more swell as was expected. The 

finer sand material also exhibited more shell than expected. It also 

appears that this swell may progress several days beyond t!le 4 to 6 day 

hydration period. General ly the observed swell ranged f r ~ m  2 percent 

upwards to 5 or 6 percent after 4 to 6 days. The actual swell i n  the field 

may be greater than measured since side friction restricts vertical swell 

in the permeameters. This side friction is caused by the swell pressure 

(normal force) on the permeameter wall and the $ friction developed from 
the satid. This side friction may Ile determined but it vias not deemed 

necessary for this study. 
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Permeability Testing 

The measured permeability for each permeameter is presented on Table 2. 

Relatively high flows were observed for the secondary ash pond 7B sample 

and the stockpile 7A sample. We anticipate that these flows were the 

result of boor mixing of the soil-bentonite prior to hydration. Two addi- 

tional samples of secondary ash pond sand were prepared and tested \vhicli . 

proved successful. Resrll ts of the different material s and bentonite per- 

cents are plotted in Figures 1 and 2. Although the limited nun~ber of data 

points are scattered, a trend of decreasing permeability with a higher ben- 

tonite fraction is indicated. This corroborated the hydration records pre- 

sented early. 

In interpreting the results, it is also important to consider the thresh- 

hold gradient phenomona the soil-bentonite may exhibit. Sanples tested at 

high gradients may exhibit. a lower permeability at a lower gradient. This 

effect may be significant especially for the secondary ash pond sand 

results. 
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RECOMMENDATIONS 

Based on the test results available, we recommend a minimum 7 to 8 percent 

dry bentonite similar to the qua1 ity submitted for testing be added to all 

sands bounded by the fine and coarse gradation which were tested for 

permeability. These mixtures should be determined by tlie dry weight of 

both sand and bentonite. Any sands coarser than the secondary ash pond 

elevation 1 1 7 0 - 1 1 7 1  sample should be tested and reviewed before mixing with 

bentonite. 

Although the construction specification a 2 .2  limits the fine material 

passing the 140. 2 0 0  sieve to 10 percent, we suggest that you pursue a 

waiver and utilize any silty materials available for the bentonite liner. 

The presence of the silt in the soil will enhance the effectiveness of the 

bentonite percent to give a more uniform product. 

In order for the 7 to 8 percent bentonite mixture to be effective, t t i e  ben- 

tonite must be thoroughly mixed with the soil, on the suhgrade or in a pug 

mi 1 1  -type mixer. Even under 1 aboratory conditions, thorough mixing was 

difficult. For subgrade mixing, we reco~nrnend a polrter driven rotary ti1 ler 

be used for mixing both water and bentonite. 

Before adding bentonite to sand, we recommend that the water cnntent be 

raised to approxima.te1.y 8 to 10 percent to wet all sand particle . surfaces. 

For the pug mil 1, this water should be a added in advance of the bentonite 

anrl sprayed as a unifornl fine mist or thoroughly mixed in a pug mill. For 

the subgrade, the moisture should be added and mixed thoroughly with the 
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ti1 ler inlmediately before applying and mixing bentonite. Proper over1 ap 

should be provided for both water and bentonite applications. Tilling 

should be performed in a1 ternate orthogonal direct ions. 

Specifications for the pug mill were not available for this report, but we 

anticipate that some experimentation may be necessary to deterluine a 

s;itable mixing procedure. Ide  anticipate^ that careful control and adjust- 

nient of water content for both bentonite and sand during construction will 

be necessary. Wet bentonite will not be conducive to pug mil 1 or subgrade 

mixing. After pug mi11 mixing, the  ater rials should be immediately placcd-/ 

and compacted in as thin a lift as practical (probably 4 inches), or pro- 

tected fr'om weather. During construction, we advise placing several 1 ifts 

in as thin a compzcted lift as possible in as small an area as possible. 

Thin lifts decrease the possibility of a window occurring and small work 

areas reduce exposure to changing weather conditions. If work areas become 

net' before complete placement of the liner, it may be necessary to remove 

the wet soil-bentonite material before placing or mixing additional 1 ifts. 

Any roots greater than 1/4-inch diameter present in the sand materials 

should be reroved as they will affect the mixing procedure and compacted 

perm~ability. Materials with fine roots should also be rejected as this 

will affect the water content of the materials for bentonite proportioning. 

Prior to beginning 1 iner construction, we suggest the placement of. a test 

pit to evaluate the field construction procedures and pug niill operation. 

This pad should be tested in the field at numerous locations for 
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permeability after it is soaked or inundated. We request an opportunity to 

observe the mixing and p lac ing '  tecllniques to have a better understanding of 

your equipment and pug mil 1 operation. 
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GENERAL QUALIF I CATIONS . 

'The analyses and recommendatiohs submitted in this report were based on the 

bentonite sand samples submitt~d for testing. The sand materials not 

bounded by the coarse and fine fractions should be submitted for reviev~ 

before mixing is performed. Careful control of sand gradations and water 

content for both bentonite and sand are extremely important during 

construction so any variations in the overall product are immediately 

identified. \ale recommend that a test pad be placed prior to initiating 

earthwork to understand your equipment and pug mill operation. It may also 

be necessary to make additional on-site observations and tests during 

construction, determine the characteristics of these variations and make a 

re-evaluation of the recommendations of this report. This report was pre- 

pared based on our understanding of tile construction specifications and 

procedures described in the U. S. Army Corps of Engineers Manual 

~k110-2-1906. It was necessary to make a number of assumptions regarding 

proposed hydraulic gradients, moisture contents, and densities of the com- 

pacted materials. It is recommended that we be provided an opportunity to 

briefly review all field nnprations on an interim basis to confirm that 

these procedures are consistent with the test results contained herein. 

The long term performance of the soil-bentonite has not been assessed in 

this study. Soil-bentonite materials are known to' deteriorate in an 

adverse chemical environment. Low or high pH conditions may affect ben- 

tonite performance. Brine solutions are also known to cause bentonite 

deterioration. Knowledge of the long term environmental exposure of the 
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soi 1 -bentonite was not avai 1 able for this report, however, we recomrlend 

that these conditions be characterized by the consulting engineer. 

1 We have appreciated the opportunity to provide testing and engineering ser- 

vices for you. If we may be of further assistance in discussing this 

report or in providing testing or inspection services during construct ion, 

pelease do not hesitate to contact us. 

Yours very truly, 

WL TESTIFJG SERVICES OF \IIISCONSIM, It\,lC. 

senior Projeqt Engineer 
, ' 

-2 1. f t ' B  , 

President 
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Encl : 

1. Table 1: sand Uorrovr Material Gradation Summary 
2. Table 2: Soil-Bentonite Permeameter Test Results 

u 3. Figllre 1: Perrneabil ity vs. Gentonite %, Secondary Ash Pond 
4. Figure 2: Permeability vs. Bentonite %, East Face, North End Storage 

Pond 
5. Hydration Records 
G .  Gradation Curves 
7. Proctor Curves 
8, Permeability Test Results 

dc: Sargent 6'( Lundy Engineers 
55 East Cionroe Street 
Chicago, Illinois 60603 
Attn: Mr. Dan Bodine 

Location 28F02 

Sargent b Lundy Engineers 
55 East ivlonroe Street 
Chicago, Illinois 60503 
Attn: f4r. S i d  Sen 

Location 29t11G . 

Wisconsin Public Service Corporation 
Weston Site No. 3 
bleston, Gii sconsin 54471 
Attn: Mr. Tom Lynch 

Richard Kirchner - 
Soil Testing Services of Wisconsin, Inc. 
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PERMEABILITY VS. BENTONITE O/o 

SECONDARY ASH POND SAND 

BENTONITE B Y  DRY WEIGHT, Oi'o 
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Grain Size in Millimeters 

SILT or CLAY 

WE5TOM UN\T-5  
SAMPLE TROM COAL 

~ T ~ R L ~ E  AREA (NW AREA) 





C. - , ' . i  Size in Millimeters 

SILT or CLAY 

WESTOh) ON IT- 3 
SAMPLE. FROM EX[STI nlq 
STOCKPI LE - EAST FACE 





SOIL TESTING SERVICES OF WISCONSIN, INC. 
540 LAMBEAU ST., GREEN BAY, WIS, 54303 

PHONE (414) 494-9656 

b Dote 5-2- 0 0  Job No. u.- 102.47 

~ s c r i p t i o o o f ~ i l : .  BeOmu FINE - MEDIUM S A N D  ($77) LITTLE FINE. 
aenvEL - TencE 5 1 ~ ~  w q-d 5 % D E M T ~ ~ ]  ITE ADDED 

Material Mark Classification 5P AASHO 
burce of Material E A V  FACE- UOeTH E"ID 5TjrOcrCPILE 5AALD &/D 

BPR 

r x u r o u  ITE 
I 

Natural Water Content % Natural Dry Density PCF Specific Gravity 

Liquid Limit % Plastic Limit % Plasticity Index 
I I 

8. Test Procedure Used: A5TM 0 - b 9 8 M ETH OD 6'' 

C. Test Results: Optimum Water Content ' ' ' % 
Maximum Dry Density 119.b PCF (at a Wet Density of 1348 4 PCF) 

WATER CONTENT- PERCENT OF DRY WEIGHT 



5 - 2 -  a0 
Date - - - - - - - - -  

SOIL TESTING SERVICES OF WISCONSIN, I N ~ .  
540 LAMBEAU ST., GREEN BAY, WIS. 54303 

PHONE (4 14) 494-9656 

Job No. -22 1024-7 

CBMPACTPON CBNTWBL REPORT 

1 ,  Laboratory CofTIpact i~ Test Data 

A. bscription bil: -ReQWhJ FINE - M E D  I UM SAhlD (SP) I I q L E  F / N E  
&WE/- - T w  5 l ~ T  WITH 7 70 i3BEIJTQAJlTE ADDED 

Material Mark Classification - AASHO 

burca of Material EAST F%E - f'JOrCTH EN 0 5 T O L K P I L E  ~ A N D - B E ~ ~ ~ ~ , ~  - 
BPR 

Natural Water Content % Natural Dry Density PCF Specific Gravity 

Liquid Limit % Plastic Limit - % Plasticity Index - 
I 1  I I  

B. Test Procedure Used: AsTM 0 - 6 9 8  M E T ~ Q D  6 

C. Test ~esu'lts: Optimum Water Content \ [ a 0  q/, 

Maximum Dry Density 119,4 PCF (at a Wet Density OC[PCF) 

WATER CONTENT - PERCENT OF DRY WEIGHT 



SOIL TESTING SERVICES OF WISCONSIN, INC. 
540 LAMBEAU ST., GREEN BAY, WIS. 54303 

PHONE (414) 494-9656 

5 - 5  - 8 0  
Date 

COMPACBIIQN CONTROL REPORT 

1, bboratov Compactim Tat Data 

A, Description of Soil:. BiZO'dh' F I N E  TO MEDIUM, S A N D  (4~) L I T T L E  F I N E  
& a V E L  - TEAL€ 4IlT WITH lo% B E N T o W I ~  ADDED 

Material Mark Classification AASHO BPR 
b U r c s o f  Material EAST FACE-NOTLTH END - STOLKP~CE SAND-BE~JTOIJI-~E 

Natural Water Content % Natural Dry Density PCF Specific Gravity 

Liauid Limit % Plastic Limit % Plasticity Index 

B. Test Procedure Used: 4STM D - 6 9 9  MET+OD"B" 

C. Test Results: Optimum Water Content I I a % 

Maximum Dry Density I I a>, O) PCF (at a Wet Density o f 1 3 3 . p ~ ~ )  

> ', 

WATER CONTENT - PERCENT OF DRY WEIGHT 



C Dote 
5 - 7 - 0 0  

SOIL TESTING SERVICES OF WISCONSIN, INC. 
540 LAMBEAU ST., GREEN BAYl WIS. 54303 

PHONE (414) 494.9656 

Job No. w 10247 

C 1. b b r a t o v  m w ~ t i m  T6' 

C A. Description of Soil: . B ~ o L C ) ~  TO M E D I U M  54ND ( 4 ~ )  L I ~ L E  F ~ U E  
G P ~ V E L  WITA 570 BEV-ONITE ADDED 

Material Mark Classification -SF AASHO 
~&L.ONDD\EY A5H POMD SAND - BENTOU IT€ I3 PR 

Source of Material 

Natural Water Content % Natural Dry Density PCF Specific Gravity 

Liquid Limit % Plastic Limit % Plasticity Index 

B. Test Procedure Used: A5TM 0- 69 8 M ET#oD 3' 

C. Test Results: Optimum Water Content I I , 9  % 

Maximum Dry Density I17ta PCF (at a Wet Density O ~ ~ P C F F )  



SOIL TESTING SERVICES OF WISCONSIN, INC. 
540 LAMBEAU ST., GREEN BAY, WIS. 54303 

PHONE (414) 494-9656 

1, bboratory CompCJctim Ted Data 

A. Description of Soil: . R E O L V ~ ~  FINE TO MEDIUM 5khJD (SP) LIT[LE FIN€ 
G ~ A ~ E L -  NITH 7 %  BEl.ryoNlTE AoOEp 

Material Mark Classification AASHO 

burce of Material ~ E C O M ~ A = Y '  ASH POkJD Sh lD-  RENTOM l TE 
BPR 

Natural Water Content % Natural Dry Density PCF Specific Gravity 

Liquid Limit % Plastic Limit % Plasticity Index 

B. Test Procedure Used: &TM D-698 
K)€Tt-tOD $ I A "  

C. Test Results: Optimum Water Content 13.Q 96 

Maximum Dry Density I 1 ' PCF (at a Wet Density of 1 3 9 PCF) 

IIO' ' ' ' ' - 

0 2 4 t 0 10 12 14 16 I0 
WATER CONTENT - PERCENT OF DRY WEIGHT 
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Job No. 10247 

COMPACTBOP4 CQNTWOL REPORT 

7 

BE OW^) FINE TO M E D I U M  SAND ( 5 ~ )  Ll r r~E:  F IN€ 

I 
A, Description of Soil: - 

qza\/EL WITH 10% 0EhlTONlTE APoEo 

Material Mark Classification . ( 5  PI AASHO 

burce of Material S ECOIJDAk-Y A5I-I PO /U D 
BPR 

SA~JD-  I3EN\IToN ITE 

Natural Water Content % Natural Dry Density PCF Specific Gravity 

Liquid Limit % Plastic Limit % Plasticity Index 

1 B. Test Procedure Used: A 5 7 ~  D - b 9 8  MET~OD '0" 

C. Test Results: Optimum Water Content 1 1 1 0  % 

Maximum Dry Density 117~ Z '  PCF (at a Wet ~ensity o ~ ! & ! - P c F )  

WATER CONTENT - PERCENT OF DRY WEIGHT 



f~zTjN6 SERVICES, W1S-t INC. 

PERMEABILITY TEST 

Constant Head 

sample A - 7 %  bentonite mixed with secondary ash pond sand 

Sol 1 ~ e s c r i ~ t i o ~  Brown fine to  medium sand (SP) 1 i t t l e  f ine  gravel w / 7 %  p200 b e n t o n i t e  

Mark No. 7%A, secondary Ash Pond 

~om~actcd Dry Density = 106.5 PCF Six day hydrated dry density = 103.2 PCF 

6.6% llhring Compaction 

Sample Diameter = Sample Height = 

cm 
Duration, minutes Permeability /set 

Possibl6 small 

R 
n 
a 
m 
I 
d 

4 

* 

TLJTING SERVICES OF WISCONSIN, INC, 

I 



STS Job No. W10247 

& ' PERMEABILITY TEST Date 7-10-80 

b 
C 
C 
b 
C 
I 
1 

I 

Constant Head Report No. 

Sample 8-5% bentonite mixed with secondary ash pond sand 

so l  1 ~ e s c r i p t i o n  Brown f i n e  t o  medium sand (SP) l i t t l e  f i n e  gravel w/5% ~ 2 0 0  b e n t o n i t e  

Mark No, 5% B ,  Secondary ash pond 

compacted Dry D e l ~ s i t y  = 106.4 PCF Five day hydrated d ry  densi ty=103.5 PCF 

Moisture 2- 7.0% ,"During ~ 0 m p a ~ t i 0 t I ' '  

sample Diameter = 4.0 Sample H e i g h t  = 4 % ~  

cm 
Run No. Head, inches D u r a t i o n ,  minutes P e r m e a b i l i t y  /set Rena r ks  

1 7 2 1350 1 .8  lo-7 
71 1470 3.9 x 1 0 ' ~  

3 7 1 1440 1.7 x 

I 
I 
IC 
I 
I 
I ) .  

If 
t! 

Average = 7.8 x 10-8 
Cm/s ec 

SOIL 1EsTING SERVICES OF WISCONSIN, INC. 



Project NO. 

STS Job No. W 10247 

PERMEABILITY TEST 
I Date 7-10-80 

Constant Head 
' Report No. 

Sample A-, 5 $ b e n t o n i t e  mixed w i t h  secondary  ash pond sand 

Sol 1 ~ e s c r i p t i o ! ,  Brown f i n e  t o  med. sand (SP) 1 i t t l e  f i n e  g r a v e l  w i t h  5% P200 b e n t o n i t  

Mark No. 5% A, Secondary Ash Pond 1 I- 
compacted Dry Density = 106.4 PCF 

I4oi sture 7.0 % "Dur ing  compac t ion"  

Five Day h y d r a t e d  d r y  densi ty=lO4.0PC 

Sample Diameter = 4.0" Sample Height  = 4kU I 

cm 
Run No. Head, inches Dura t i on ,  minutes  Permeability /sec Remarks 

1 72 1350 1 . 4  x lom8 



Project NO. 

STS Job No. W10247 

PERMEAD I 1- I TY TEST Dote 7-10-80 

Constant Head Repart No. 

8-7% bentoni te  mixed with secondary ash pond sand 
Samp 1 e 

Soil ~escription 
Brown f i n e  t o  medium sand (SP) l i t t l e  f i n e  gravel w/7% P200 bentoni te  

Mark No. 7% B, secondary ash pond 

compacted Dry Density = 
104.4 . S i x  day hydrated d ry  densi ty=100.0 P C F  

Moi stire 6.6% "During Compaction" 

Sample Diameter = 4.0" Sample Height = 4 y t  

cm 
Run No. Head, inches Duration,minutes Permeability /sec Remarks - 

Average = 2.9 x 
~ ~ ' s e c  

Another sample remixed hydrated and compacted. 

SOIL TESTING SERVICES OF WISCONSIN, INC. 



SOlb TESTING s~WICEO, W1S.t [NC* 

PERMEABILITY TEST 

Constant Head 

C 
sample C-7% bentonite  mixed w i t h  secondary ash pond sand 

Soi 1 ~ e s c r i p t i o n  Brown f i n e  t o  medi~ln sand (SP)  1 i t t l e  f i n e  gravel ~ 1 7 %  p200 ben ton i t e  

u Mark No. 7% C ,  Secondary Ash pond 

compacted Dry Densi ty  = 107.0 PCF Five day hydrated dry  d e n s i t y =  103 PCF  

1 M o i s t l r e  7.9% "During 
Compaction' 

1 
sample Diameter = 4.0" Sample He igh t  = 4%. 

cm 
Run No. Head, inches Dura t i on ,  minutes Pernieabi 1 i t y  /set 

1 
1 1 2  
3 

9 4 
5 

9 6 
7 

'1 8 
9 

a 
a 
I 
a ,  
II I 





PS OF wig., INC. TET~ING SEPVPCd , 
Project No. 

STS Job No, W10247 

EERMEABIL ITY TEST Date 7-10-80 

Constant Head Report No. 

sample A-10% bentoni te  mixed with secondary ash  pond sand 

Sol 1 ~escripti~' Brown f i n e  t o  medium sand (SP) t i t t l e  f i n e  gravel w/10% p200 b e n t o n i t e  

Mark No.- 10% A, secondary ash pond 

MOI stdre 7.4 % "During Compaction" 

Sample Diameter = 4.0" 

Six  day hydrated dry  d e n s i t y  = 99.3 PCF 

Sample  He igh t  = 4%" - -- 

cm 
Head, inches Duration,minutes Permeability /sec Remarks Run No. - 

. .  . . . 

. - .  , .  . .  . . .  
3 x  180 31 5 

180 1005 4 .5  x lo-8 Sa tu ra t ion  
1 

3.1 x Compl e t e  180 51 5 2 
3 23 5 97 0 3.9 x 10-8 

235 425 2 . 9  x loe8 4 

- 8 Average = 3.6 x 10  cm/, ,~ 

SOIL TESTIN0 SERVICES OF WISCONSIN, INC. 



Project NO. 

ST$ Job N ~ .  MI0247 

Cons t an  t Head Report No. 

B e l o %  b e n t o n i t e  mixed w i t h  secondary ash  pond sand 
, Samp 1 C- 
I 

S o i l  Desc r i p t i on  
Brown f i n e  t o  medium sand (sP) 1 i t t l  e f i n e  g rave l  w/10% P200 b e n t o n i t e  - 

10% -8, secondary a s h  pond Mark NO.. 

Compacted Dry Dens i t y  * 
105.5 PCF S i x  day hydra ted  d r y  d e n s i t y  = 100.6 PCF 

Moi stu're 
7.4% "Dur ing  Compaction" 

Sample Diameter = 
4.0" 

Run No. Head; inches Dura t ion ,  m i n u t e s  - - 
Sample H e i g h t  = 4%'' 

cm 
P e r m e a b i l i t y  /sec Rema r l<s 

___L 

Average = 1.1 x 1 0 - ~ c r n / ~ ~ ~  



p ~ ~ ~ ~ ~ s l L I T Y  TEST 

Brown f i n e  t o  medium sand (SP) l i t t l e  f i n e  gravel w i t h  t r a c e  of s i l t  - with 5% P-Zoobentoni te  

 ark NO> 5% A ,  East f ace ,  North end 

F i v e  day hydrated d ry  d e n s i t y  = 105.0 P C F  

Moisture 7.0 % "During Compaction" 

SampleDiameter' 4" 

4.6 x 10-8 

( 

pr 

SOIL TESTING SERVlcts OF WI~CON~IH, lNC, - 



SOIL TESTING SERVICES WPS., INC. 

PERMEAB l L ITY TEST 

Constant Head 

C 
~ a n l p l e  B-5% bentonite mixed w i t h  e a s t  f a c e ,  nor 

Soi 1 ~ e ~ c r i p t i o n  Brown f i n e  t o  medium sand ( S P )  
5% P-200 bentonite  

Mark No, 5% B, East face ,  North end 

compacted Dry Density = 108.9 PCF 

I I ~ o i s t d r e  7.0. % "During Compaction" 

1 - 
Sample Diameter = 4.0" 

Run No. Head, inches Dura t i on ,  minutes 

C 
- 

1 1110 

Project No. 

STS Job 140. W10247 

Date - - 
Report No. 

t h  end s t o c k p i l e  

l i t t l e  f i n e  gravel t r a c e  s i l t  with 

Five day hydrated dry  dens i ty=  105.3PCF 

Sample He igh t  = 4%" 

crn 
P e r m e a b i l i t y  /sec Remarks 

Average 

7ESllNO SERVICES OF 



SOSF. TESTING SERVICES, OF WRS., INC. 
STS Job No. a 0 2 4 7  

PERMEABILITY TEST i Date - - 
Constant Head Report No. 

I, sample A-7% bentonite  mixed with East f ace ,  North end s t o c k p i l e  sand 

Soi 1 ~ e s c r i ~ t  ion  Brown f i n e  t o  medium sand (SP) 1  i t t l e  f i n e  gravel with t r a c e  s i l t  
w i t h  7% P200 bentonite  

I[ Mark No. -- 7 % A ,  East f ace ,  north end 

Compacted Dry Densi ty  = 107.3 PCF Five day hydrated dry densi ty-approximate1 y  
103. PCF 

Moist"'re 6 . 3 %  "During Compaction" 

1 

Sample Diameter = 4.0" Sample He igh t  = 41" /4 

cm 
Run No. Head, inches - Dura t ion ,  minutes P e r m e a b i l i t y  /sec Remarks 

Sample leaked through small void in i n t e r n a l  p a r t  of  sample. 



PERMEABIL ITY  TEST Dote 7-10-80 . 

I 

j 
Constant Head 

l 
Report No. 

8-7% b e n t o n i t e  mixed w i t h  eas t  face, n o r t h  end s t o c k p i l e  sand 

S O ~  b TCsTitqG SmvicCS, CP ' ~ I S . ,  IN=. 
Project No. 

STS Job No. W 10247 

Soil Description Brown f i n e  t o  meddum sand ('sP) l i t t l e  f i n e  g r a v e l  t r a c e  s i l t  w i t h  
7% P200 b e n t o n i t e  

'lark ' 7 %  B, eas t  face n o r t h  end 

Compactcd Dry Density =107.5 PCF F i v e  day hydra ted  d r y  d e n s i t y - a p p r o x i m a t e l y  103. PC 

1 Moisture 6.3% "Dur ing Compaction" 

S a m p l e  Diameter = 4.0t1 Sample Weight = 

! cm 
Run No. Head, inches - Duration, minutes Permeabi 1 ity /sec Remarks , - 

Average = 
- .  4.7 x 1 0 - ~  Cm'S;c 

1 

SOIL TES71NG SIRVICES OF V/ISCOIiSIIi, INC. - - 



Project No. 
SOIL Y E ~ ~ C N C  S E ~ V E C E S ,  OF Vtf15., ING. 

STS Job ~o.Wl0247 

PERMEABl L ITY TEST Date 7 - 1 ~ e ~  ' 

I d a r k  10% A ,  e a s t  face,north end 

Compilctcd D r y  Dcnsi  t y  - -107.1 PCF Five day hydrated dry  d e n s i t y  approximately 102 PCF 

I 

P 
Constar!t Hcad Report No. 

S o , ~ ~ p l c  A = l O %  bentonite  . . mixed with e a s t  f ace ,  nor th  end s t o c k p i l e  sand 

6.3% "During Compaction"' 

/ 

I S a m p l e  Diameter = 4.011 

Soil Description_ Brown f i n e  t o  medium sand (SP)  l i t t l e  f i n e  g rave l - t r ace  s i l t  w/10% 
P-200 bentonite  

Sample Height = - 4 y t  

cm 
Run 1 4 0 ~  - Hcad, inches Duration,rninutes Permeability /sec Remarks 

Average = 8.8. x l o m 9  
Cm/s ec 

SOIL TtSlOdG StUVICCS OF WISCOI(ltI4, INC. 
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APPENDIX A 
 

Document 10 
 

WPSC Correspondence to WDNR, regarding 
Modification of Bottom Ash Storage Lagoons, 

Dated February 21, 2005 
  



Wisconsin Public Service Corporation 

(a subsidiary of WPS Resources Corporation) 

700 North Adams Street 

P.O. Box 19002 

Green Bay, WI 54307-9002 

February 21, 2005 

Mr. Jeffrey W. Brauer 
Bureau of Watershed Management 
Wisconsin Department of Natural Resources 
101 South Webster Street 
Madison, WI 53707 

Dear Mr. Brauer: 

RE: Plan Approval Application under NR 21 3 
Modification of Bottom Ash Treatment Storage Lagoons 

As part of the Weston Power Plant Unit 4 addition, a letter dated September 7, 2004 
was submitted that indicated that the existing bottom ash wastewater storage lagoons 
at the site would be modified due to the construction of a railroad loop track on the site. 
Although the overall capacity of these lagoons will decrease, by letter dated September 
8, 2003, information was provided to demonstrate that the settling capacity of the 
bottom ash lagoons would remain adequate following the size reduction resulting from 
this modification. Approval is requested to proceed with the work a s  described in this 
document and attached in duplicate for the modification of the bottom ash wastewater 
storage lagoons to accommodate bisection resulting from the railroad track installation. 

To demonstrate compliance with NR 21 3.09 General submittal requirements, additional 
information is attached. An Engineering Report is included which details the project 
and includes information on subsurface site conditions, waste sources, waste analysis 
and waste volumes. Also included in this approval request are the specifications on the 
bentonite liner to be used (in a manner similar and compatible with the existing 
bentonite liner), confirmation from the supplier of the liner compatibility for this 
application, and the Geotechnical Report containing the results of the subsurface 
investigation conducted at the site. Finally, a series of site and construction drawings 
are included for your review. 

Please do not hesitate to contact me with any questions that may arise during your 
review of this information. It is our hope that this is a comprehensive Plan Approval 



Mr. Jeffrey W. Brauer 
February 21, 2005 
Page 2 

request so that the Department has the information needed to complete the necessary 
review and approval. Pease contact me at (920) 433-1 395 with any questions or 
comments. 

Sincerely, 

Randal G. Oswald 
Manager Environmental Programs 

cc - Mr. Eric J. ~onaldson 
State of Wisconsin 
Department of Natural Resources 
5301 Rib Mountain Drive 
Wausau, WI 54401 
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Wisconsin Public Service Corp. 
Weston Power Plant 
Bottom Ash Pond Modifications 

Project 1331 16 
File 31.0401 

February 18, 2005 

Engineering Report 
For 

Bottom Ash Ponds Modification 

1. Purpose 
This report and referenced information are intended to fulfill the requirements of the 
Wisconsin Department of Natural Resources Chapter NR 213, Section 213.09. The 
engineering report covers the proposed modifications intended to the existing bottom ash 
ponds at the Weston Power Plant, Rothschild, Marathon County, Wisconsin. 

Description of Lagoons 
The two existing bottom ash ponds act as separate but redundant collection lagoons for 
various plant wastestreams resulting from the operation of the Weston Power Plant. 
Pressurized drainlines from various facilities throughout the plant, both existing Unit 3 
facilities and new Unit 4 facilities, are routed to one or the other bottom ash pond as a 
common collector. The collected byproducts and waste are then treated for suspended 
solids reduction and disposed of in accordance with existing permits and applicable 
regulations. 

Location and general size of the bottom ash ponds are detailed as Item R on Drawing 
1331 16-4SR-Sl000 (Reference 1). The two ponds, as existing, are located side by side 
and are designed to allow use of one pond for wastewater collection while the other is 
being cleaned. The major physical modification intended to both ponds is the addition of 
a railway crossing to allow crossing of coal trains through the area. The modification will 
divide each of the two ponds into two sub-ponds. Flow from the east sub-pond to its 
corresponding western component will be through redundant concrete pipes routed 
beneath the railway crossing. The berms added on either side of the railway crossing will 
be lined with the same soil-bentonite liner design as currently exists in the remainder of 
the ponds. The intent is to replace like-for-like with regard to berm and liner construction. 

The full surface area of each bisected pond (measured at the top of berm) after 
completion of the crossing is approximately 3.2 acres. The terrain surrounding the ponds 
varies in elevation, resulting in the top of berm being approximately three feet above 
natural grade on the south side of the ponds and seven feet above grade along the north 
side. The bottom of each pond is located approximately eight feet below the top of the 
berm. 

Water from the west end of either pond enters the Bottom Ash Treatment Facility to 
receive additional solids settling and pH control as needed. After treatment water is 
discharged to a tertiary pond from where it is either discharged to the Wisconsin River via 
existing Outfall 002 after combination with other facility wastewater or reused for 
additional bottom ash sluicing. 

3. Waste Sources and Waste Volumes 
The effluent being directed to the bottom ash ponds consists of wastestreams from 
several operations, both existing and planned, at the Weston Power Plant. The sources 
and a description of the wastestreams are as follows. 

Precipitation runoff from the temporary ash storage area (existing input). 
Effluent water from the Unit 3 oillwater separator (existing input). 
Process water from the Unit 3 bottom ash sluicing (existing input). 
Reverse osmosis (RO) concentrate from the Unit 3 Cycle Makeup Treatment 
System (existing input). 
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Filter backwash water from the Unit 4 River Water Treatment System (new 
input). 
Effluent water from the Unit 4 oillwater separator sump (new input). 
Filter backwash water and reverse osmosis (RO) concentrate from the Unit 4 
Cycle Makeup Treatment System (new input). 
Overflow from clarifiers during startup (new input). 
Filtrate water from the Unit 4 filter press (new input). 
Lime and recycle wastewaters and lime preparation area drains from the Unit 4 
Air Quality Control System (new input). 

The two ponds were originally designed to treat the effluent from two plants the size of 
Unit 3. Unit 4 bottom ash handling will not be by a sluice system, as is used for Unit 3, 
therefore the relatively large amount of effluent generated by such a system will thus 
never be directed to the pond system. The volumes and lengths of the pond remaining 
after installation of the railway crossing have been checked and confirmed as adequate 
to allow sufficient time for treatment of suspended solids for the effluent volumes 
expected (Reference 2). In addition, an existing sand filter, currently unused, located in 
the Bottom Ash Treatment Facility is available for additional treatment should that be 
necessary. 

4. Waste Analysis 
The expected quality of the combined wastewaters in the Bottom Ash Ponds based on 
expected existing and new flows and concentrations is as follows: 

Calcium, mgll as CaC03 
Magnesium, mgll as CaC03 
Sodium, mgll as CaC03 
Potassium, mgll as CaC03 
M-alkalinity, mgll as CaC03 
Sulfate, mgll as CaC03 
Chloride, mgll as CaC03 
Nitrate, mgll as CaC03 
Silica, mgll as SiO, 
P H 
Total Dissolved Solids, mgll 
Total Suspended Solids, mgll 
Aluminum, mgll as Al 
Arsenic, mgll as As 
Cadmium, mgll as Cd 
Chromium, mgll as Cr 
Copper, mgll as Cu 
Cyanide, mgll 
Iron, mgll as Fe 
Lead, mgll as Pb 
Manganese, mgll as Mn 
Zinc, mgll as Zn 

5. Subsurface Site Conditions 
An extensive geotechnical investigation was completed in 2003 for the Weston Unit 4 
Project (Reference 3) under the direction of Black & Veatch. This investigation consisted 
of 50 soil borings, 4 test pits, and other test locations within the general area of new 
construction at Unit 4. As part of this investigation, a soil boring was completed on either 
side of the existing bottom ash ponds (BV-3 and BV-4), with several other borings 
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completed in the general surrounding area. Copies of Boring Logs BV-3, BV-4, BV-07, 
BV-8, and BV-9 are attached to this report. 

The subsurface conditions beneath the ponds consist of alluvial sands and gravels. 
Grain size varied from gravels to fine sands, with a gradation ranging from well- to poorly- 
graded with little or no fines present. Although minor variations in the alluvium with depth 
were observed, overall the alluvial deposit is relatively homogeneous. N-counts in the soil 
in the area of the ponds varied from a minimum of 6 to a maximum of 40. 

Based on other borings completed as part of this study, the depth to bedrock is expected 
to be approximately 85 feet below grade in this area. The bedrock is granite with a 
weathered surface. Soils and bedrock engineering properties were developed in the 
investigation and the results summarized in the attached Table 6-1 from Reference 3. 

Groundwater was not encountered on any of the borings completed in the immediate 
area of the proposed pond. Other borings indicate that ground water elevation will be at 
approximately Elevation 1,146 or 28 feet below the bottom of the ponds. 

6. Proposed Method of Lagoon Construction and Components 
Modifications to the pond for the railway crossing will be completed one pond at a time to 
allow one pond to always remain in service. The areas to receive the crossing will be 
cleaned and excavated to a subgrade with a tested minimum field density of 90% of 
maximum dry density. Roadbed fills and the pond berms on either side of the railway will 
be constructed of onsite material compacted to at least 90% of maximum dry density. 
The top six inches of surfaces to receive the liner will be compacted to 95% of maximum 
dry density. The pond side of each new berm will then be lined with 12 inches of a soil- 
bentonite liner that will be protected with 12 inches of compacted native material and 24 
inches of compacted crushed rock. Properties and installation requirements for the 
various subgrades, soil-bentonite liner, and crushed rock surfacing are contained in 
Specification 1331 16.71.0201, Section 02220 (Reference 4). 

The soil-bentonite mix upon which the design of the liner has been based has been 
confirmed to consist of 9% (by weight) Envirogel200 sealant and 91 % (by weight) native 
soil. The native soil is an onsite sand screened to 318 inch minus. Details of construction 
and geometry of the pond construction itself are detailed on the construction drawings 
(References 5-9). 

The general sequence of construction will be as follows. 

a. The first pond will be isolated and drained. Particulate in the area to receive the 
crossing will be removed and disposed of in a manner required by existing 
permits and as indicated in WPSC submittal dated September 7, 2004 
(Attachment 2). 

b. The area of the crossing in the first pond will be excavated to acceptable 
subgrade and as required to install the RCP pipe for under-railway connection 
between the divided portions of the pond. The concrete inletloutfall structures at 
either end of the pipes will also be constructed. 

c. Compacted fill will then be placed over the pipe as a base for the track roadbed 
and the berm located on either side of the railway. In-place density testing in 
accordance with ASTM Dl557 will be completed on the compacted fill to confirm 
compaction to 90% of maximum dry density with water content at -3% to +2% of 
optimum. A minimum of one compaction test per 1,000 sqyd of surface area and 
no less than three tests will be required. Compacted fill will be used to construct 
the remainder of the berms to the level detailed on the drawings. 
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d. The top six inches of subgrade to receive the liner will be compacted to 95% of 
maximum dry density (ASTM D l  557) with water content at -0% to +2% of 
optimum. A minimum of one compaction test per 1,000 sqyd of surface area and 
no less than three tests will be required. 

e. A 12-inch thick soil-bentonite liner will then be placed on the pond side of each 
berm. The bentonite liner will consist of a mix of 9% (by weight) Envirogel200 
sealant and 91% (by weight) native soil. Native soil will consist of onsite sand 
screened to 318 inch minus. The new liner will be thoroughly mixed and tied into 
the existing liner at the ends and the toe of the new berms. In-place density 
testing in accordance with ASTM D698 will be completed on the soil-bentonite to 
confirm compaction to 85% of maximum dry density with water content at -0% to 
+3% of optimum. A minimum of one test per 1,000 sqyd of surface area and no 
less than three tests will be required. In addition, a minimum of five samples will 
be taken for testing in accordance with NR 213.'l2(2)(b). 

f. After confirmation of the acceptability of the soil-bentonite liner, a 12-inch layer of 
compacted native material will be placed over the liner as protection. Material 
will be deposited in layers with each layer compacted to 95% of maximum dry 
density (ASTM D l  557) with water content at -3% to +2% of optimum. A 
minimum of one test per 500 cuyd of fill and no less than three tests will be 
required. 

g. The pond-side surface of the new berms will then be provided with a protective 
layer of 24 inches of compacted crushed rock. In-place density testing in 
accordance with ASTM D4253 and D4254 will be completed on the rock 
surfacing to confirm compaction to 70% of relative density with water content at - 
3% to +2% of optimum. A minimum of one test per 200 cuyd of material placed 
and no less than three tests will be required. 

h. The first pond will then be placed in service and the second pond drained. The 
above process will be completed again for the second pond. 

Liner and Waste Compatibility 
As specified in Section 02220 of the attached specification, the liner at the modifications 
to the existing ponds will be a soil-bentonite mixture containing at least 5 percent 
bentonite by dry weight. Testing has been completed to optimize the mix and confirm the 
permeability properties required. The testing resulted in a design mix of 9% (by weight) 
Envirogel 200 sealant and 91% (by weight) native soil. 

The permeability of the design mix was tested by Maxim Technologies with the results 
reviewed by an expert retained by Wyo-Ben, Inc., supplier of the bentonite sealant (see 
attached letter, Reference 10). The testing was completed with actual effluent samples 
taken from the existing bottom ash ponds, which are comparable in constituents and 
concentrations to the effluent streams expected upon addition of U2it 4 wastestreams. 
The tested permeability of the sample mix varied between 2.0 x 10' Bcentimeters per 
second (cmlsec) and 6.7 x lo-' cmlsec, with an average of 1.8 x 10- cmlsec. In all cases 
the tests values were less than the limit of 1.0 x I o ' ~  cmlsec set by NR 213.10.7.b. 
Therefore, the required permeability of the design mix has been confirmed by test. 

The design liner mix was also reviewed for compatibility with the expected effluent. As 
noted in Item 1 of the attached Wyo-Ben letter, the permeability testing confirmed that the 
proposed "bentonite sealant is compatible with the ... pond water sample used in the 
testing." 

The Wyo-Ben letter goes on to say that, assuming the design mix is installed and 
maintained correctly and the effluent being retained matches that expected, the life of the 
liner is essentially indefinite; i.e. the properties of the liner will not degrade over time. 
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This would indicate that the life of the lagoon would be as long as or longer than the 
design life of the power plant (40 years) for which it is being modified. 
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Wisconsin  Public Service C o r p o r a t i o n  

l a  subsidiary of WPS Resources Corporation) 

700 North Adanis Street 

P.0. Box 19001 

Green Bay, Wl 54307-9001 

September 7, 2004 

Mr. Jeffrey W. Brauer 
Bureau of Watershed Management 
Wisconsin Department of Natural Resources 
101 South Webster Street 
Madison, WI  53707 

Dear Mr. Brauer: 

RE: Abandonmen'dmodification of Wastewater Storage Lagoons 
Abandonment Plan Approval Application under NR 21 3.07 

As part of the Weston Power Plant Unit 4 addition, a letter dated September 8, 2003 
was submitted that indicated that existing wastewater storage lagoons at the site would 
be abandoned. This action is necessary due to the enlargement of the coal storage 
yard requiring that both the metal cleaning waste basins and the coal pile runoff basin 
be removed and replaced with new wastewater storage lagoons. The two existing 
metal cleaning waste basins will be replaced with a single lagoon sized for the effluent 
from both Unit 3 and Unit 4. The existing coal-pile runoff basin will be replaced with a 
lagoon sized to capture and hold the runoff from the enlarged coal yard. In addition to 
the abandonment of these lagoons, the existing Bottom Ash Treatment wastewater. 
storage lagoons will need to be modified to accommodate bisection resulting from the 
construction of a railroad loop track on the site. This plan identifies the actions that will 
be taken for the abandonment of three wastewater lagoons and the modification of two 
additional lagoons. Approval is requested to proceed with the work as described in this 
document. 

Due to the use of each lagoon and the conditions that will exist following the completion 
of construction at the site, the methods for abandoning each lagoon, including the 
dispo.sition of excavated materials, does vary. Abandonment will be carried out as 
follows: 

Metal Cleaning Waste Basins 

The combined surface area of the two existing metal cleaning waste basins is 
approximately 56,000 square feet. The lagoons are lined with six inches of crushed 
stone protecting three feet of compacted bentonite clay on a prepared subgrade. The 
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expanded coal pile will utilize approximately forty percent of the surface area currently 
occupied by these lagoons. A bentonite liner to prevent infiltration of coal pile runoff 
underlies the existing coal pile. The expansion of the coal storage area includes 
extending the coal pile liner by expanding the bentonite liner or installing an HDPE liner 
beneath the area that will be occupied by the coal pile. 

Two alternatives are under consideration for the disposition ofthe residual materials at 
the bottom of the existing metal cleaning waste basins. The following actions will be 
taken during the abandonment process: 

1. Following construction of an approved replacement lagoon, the metal cleaning 
waste basins will be drained to the maximum extent possible using the existing 
pumping system. 

2. Six soil samples will be composited from the residual materials remaining in the 
lagoon bottoms. Analysis results will be compared against the residual 
contaminant levels in Table 2 of s. NR 720.1 1(5). 

3. Should the sample results confirm that any residual contamination is below the 
criteria identified in this table, the sediment characterization data will be 
submitted to the Department to obtain approval to leave this sediment in place. 

4. Should sample results exceed the criteria in Table 2 of s. NR 720.1 l ( 5 )  the 
residual material will be excavated along with the crushed stone plus a nominal 
amount of the liner material (approximately 3-6 inches) to ensure that no waste 
material remains behind. 

5. The excavated material would be stored for dewatering and stabilization either 
within the coal storage area or the onsite temporary ash storage area. 

6. This material would be disposed at the Marathon County Landfill. If necessary, 
additional analysis of the excavated material would be conducted to satisfy 
disposal requirements of the landfill. 

7. Whichever alternative is used for the disposition of this material, once a course 
of action is determined, the area not otherwise occupied by the expanded coal 
pile would be filled to grade, graded to provide proper drainage, and seeded or 
otherwise protected to prevent erosion. 

8. As noted, the expanded coal storage area will cover approximately forty percent 
of the current surface area of the existing lagoons. In those areas where the 
expanded coal pile will cover portions of the abandoned lagoons, the new liner 
for the coal pile will be installed on the compacted fill in accordance with the 
design of the coal pile. 

Coal Pile Runoff Laqoon 

The existing coal pile runoff lagoon has a surface area of approximately 17,000 square 
feet. The lagoon is lined with three feet of crushed rock and soil protecting a twelve- 
inch layer of compacted bentonite clay. The expanded coal pile and runoff collection 
ditch will utilize approximately ninety-five percent of the surface area currently occupied 
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by this lagoon. A bentonite liner to prevent infiltration of coal pile runoff underlies the 
existing coal pile. The expansion of the coal storage area includes extending the coal 
pile liner by expanding the bentonite liner or installing an HDPE liner beneath the area 
that will be occupied by the coal pile. 

The following actions will be taken during the abandonment process for this lagoon: 

. Following construction of an approved replacement lagoon, the coal pile runoff 
lagoon will be drained to the maximum extent possible using the existing 
pumping system. 

2. Since this basin primarily contains fine coal material, the excavated material 
would be stored for dewatering in the coal storage area prior to being conveyed 
into the plant for combustion. 

3. The very small area outside the expanded coal liner and runoff collection lagoon 
would be filled to grade, graded to provide proper drainage, and seeded or 
otherwise protected to prevent erosion. . . 

0 .  

4. As noted, the expanded coal storage area and runoff collection ditch will cover 
approximately ninety-five percent of the current surface area of this lagoon. In 
those areas where the expanded coal pile will cover portions of the abandoned 
lagoons, the new liner for the coal pile will be installed on the compacted fill in 
accordance with the design of the coal pile. 

Bottom Ash Laqoons 

The existing Bottom Ash Treatment wastewater settling lagoons will need to be 
modified to accommodate bisection resulting from the construction of a railroad loop 
track on the site. The loop-track intended to be installed for this project will improve site 
operations by minimizing the blockage of area roads by rail cars and reduce the noise 
caused by coupling and uncoupling rail cars from the ladder tracks utilized under the 
current site configuration. By letter of September 8, 2003, information was submitted 
that provided the engineering basis for concluding that the reduction in the size of these 
settling basins would not have a significant affect on the ability of the settling 
IagoonAreatment system to adequately manage the solids generated by the bottom ash 
sluicing process at this facility. 

The existing Bottom Ash Treatment settling lagoons consist of two parallel and 
redundant primary ash settling basins each decanting to a dedicated secondary ash 
settling basin. Water from the secondary settling basin is recovered through a pump 
structure located at the end of the ponds. A 0.45 mm anthracitehand filter 
arrangement exists at the pump structure but is currently not used because the existing 
settling basins deliver effluent of acceptable quality without its use. The coal delivery 
rail loop will be routed to cross through both secondary settling lagoons. The rail bed 
will be below the lagoon operating level requiring a watertight berm be installed across 
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the basins on both sides of the track crossing. Each secondary settling basin will 
therefore be divided into two components, one component each side of the tracks. 

Although these lagoons will be modified rather than abandoned, the following describes 
the actions to be taken during the process to install the railroad loop track through this 
area: 

I. One Bottom Ash Lagoon will be taken out of service at a time to allow continued 
plant operation. The out of service lagoon will be drained to the maximum extent 
possible using the existing pumping system. 

2. Any residual bottom ash in the basin, crushed stone used as protection for the 
bentonite liner, and the bentonite liner itself will be removed to enable proper 
subbase compaction in preparation for the installation of the railroad-bed. All 
excavated material would be stored for dewatering and stabilization within the 
temporary ash storage area that is onsite. 

3. This material would be disposed at the Marathon County Landfill. If necessary, 
additional analysis of the excavated material would be conducted to satisfy 
disposal requirements of the landfill. 

4. Installation/restoration of lagoon sidewalls along the railroad loop track slope will 
be done in conformance with the requirements of s. NR 213. Should any area 
currently used for the Bottom Ash settling basins not be used for the installation 
of the loop track or modified lagoon perimeter, this area will be graded to provide 
proper drainage, seeded or otherwise protected to prevent erosion. 

Under separate cover, an application requesting approval for the construction of new 
wastewater lagoons will be submitted. 

If you have any questions about this information, please contact me at (920) 433-1395. 

Sincerely, 

~ ~ c r / @ 2 l $ . ? l q  
1 Randal G. .Oswald 

Manager Environmental Programs 

cc - Mr. Eric J. Donaldson 
State of Wisconsin 
Department of Natural Resources 
5301 Rib Mountain Drive 
Wausau, WI 54401 
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02220.1 General 

02220 - Earthwork 

02220.1.1 Scope of Work 
Scope of Work shall include completing earthwork and shall include other services as specified under 
these technical specifications. 

02220.1.2 ltems Furnished by Others and Interfaces 
ltems furnished by others and not in this Scope of Work include the following: 

Excavations and backfill for foundations and underground utilities will be performed under 
specification 71.0402. 

02220.1.3 Performance and Design Requirements 
Performance and design requirements for earthwork are indicated in the following table and Article 
02220.3. 

i: 
02220.1.4 Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and 
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for 
all references to codes or standards specified herein shall be interpreted to be  the jurisdictionally 
approved edition and addenda. If a code or standard is not jurisdictionally mandated, then the current 
edition and addenda in effect at the date of this document shall apply. These references shall govern 
the work except where they conflict with the Company's specifications. In case of conflict, the latter 
shall govern to the extent of such difference: 

Component 

Fly ash stabilized (FAS) material 

Soil or Soil-Bentonite Liner 

' - 
- I  8 ' P  > ,  p s  :+ A +  r r , ,- s . 

02220 - Earthwork 

Design Parameter 

7 day unconfined compressive 
strength 

Coefficient of Permeability 

Work 

Standard Practice for Classification of 
Soils for Engineering Purposes (Unified 
Soil Classification System) 

Standard Practice for Description and 
Identification of Soils (Visual-Manual 
Procedure) 

Placement of Fly Ash Stabilized Soil 

Placement and Testing of Soil or Soil- 
Bentonite Liner 

B&V Version: 04120103 

Design 

400 psi 

1 x cmlsec 

In Accordance With 

ASTM D2487 

ASTM D2488 

Wisconsin Administrative Code Chapter 
NR 538 Beneficial Use of lndusfrial 
Byproducts 

Wisconsin Administrative Code Chapter 
NR 21 3 Lining of lndustrial Lagoons and 
Design of Storage Structures 
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(1 02220.1.5 Materials 
The following materials shall be used: 

02220.1.6 Approved Manufacturers of Components 
For the following components, only the listed manufacturers are recognized as maintaining the level 
of quality of workmanship required by these specifications. If the Subcontractor wants to propose a 
nonlisted manufacturer that is considered to provide an equivalent level of quality, this manufacturer 
must be identified and supporting testimony provided. Acceptance of the manufacturer as a 
substitute is at the discretion of the Company: 

General 

Component 

Standard Specification for Concrete 
Aggregates 

Compacted Sand Fill 

Controlled low strength material (CLSM) 
cement 

CLSM water 

CLSM aggregate shall meet the following 
grading as defined by ASTM C-30 for fine 
aggregate (sieve size) 

318 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

Bentonite 

Material 

ASTM C33 

Grade 1 per Section 209 of Wisconsin 
DOT Construction and Materials Manual 

Portland cement conforming to the 
provisions of Section 0331 1 - Cast-in- 
Place Concrete 

Water free from oil, salts, and other 
impurities which would have an adverse 
effect on the quality of the CLSM 

Percentage passing 

100 

95 to 100 

80 to I00 

50 to 85 

25 to 60 

5 to 30 

0 to 10 

Wisconsin Administrative Code Chapter 
NR 21 3 Lining of industrial Lagoons and 
Design of Storage Structures 

02220.1.7 Test Requirements 
The following testing shall be conducted in accordance with the specified source. Material, 
compaction, and testing requirements are found on Table 1. 

Component 

None specified 

L - 3  

- '  , . x ,L ,,-, r t - ' ,  _ ,  ' - 
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02220 - Earthwork 

Manufacturer 

B&V Version: 04/20/03 
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02220 - Earthwork 
B&V Version: 04120103 

02220-54 

Conducted By 

Company 

Company 

Company 

Company 

Company 

Company 

Company 

Company 

Company 

Company 

Company 

Company 

Tests 

Test Methods for Moisture 
Density Relations of Soils and 
Soil Aggregate Mixtures Using 
5.5 Ib (2.5 kg) Rammer and 12 in. 
(305 mm) Drop 

Test Methods for Moisture 
Density Relations of Soils and 
Soil Aggregate Mixtures Using 
I 0  Ib (4.5 kg) Rammer and 18 in. 
(457 mm) Drop 

Standard Test Methods for 
Maximum lndex Density Using a 
Vibratory Table 

Standard Test Methods for 
Minimum lndex Density of Soils 
and Calculation of Relative 
Density 

Standard Test Method for Density 
and Unit Weight of Soil in Place 
by the Sand-Cone Method 

Standard Test Methods for 
Density of Soil and Soil- 
Aggregate in Place by Nuclear 
Method (Shallow Depth) 

Standard Test Method for Density 
and Unit Weight of Soil in Place 
by the Rubber Balloon Method 

Standard Test Method for Field 
Water Content of Soil and Rock 
in Place by Nuclear Methods 
(Shallow Depth) 

Standard Practice for Thin-Walled 
Tube Sampling of Soils for 
Geotechnical Purposes 

Standard Test Method for Particle 
Size Analysis of Soils 

Standard Test Methods for Liquid 
Limit, Plastic Limit, and Plasticity 
lndex of Soils 

Standard Practice for 
Characterizing Fly Ash for Use in 
Soil Stabilization 

In Accordance With 

ASTM D698 (Standard 
Proctor) 

ASTM Dl557 (Modified 
Proctor) 

ASTM D4253 

ASTM D4254 

ASTM Dl556 

ASTM D2922 

ASTM D2167 

ASTM D3017 

ASTM Dl587 

ASTM D422 

ASTM D4318 

ASTM D5239 
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02220.1.8 Technical Attachments 
The following attachments accompany these specifications in either paper or electronic format. The 
information contained in these documents constitutes requirements under the defined Scope of Work: 

Conducted By 

Company 

Company 

Company 

Company 

Company 

Tests 

Standard Specification for Fly 
Ash and Other Pozzolans for Use 
with Lime 

Standard Test Methods for 
Compressive Strength of Molded 
Soil-Cement Cylinders 

Standard Guide for Coring and 
Logging Cement - or Lime- 
Stabilized Soil 

Test Methods for Unconfined 
Compressive Strength of 
Cohesive Soil 

Standard Test Method for Lime 
Content of Uncured Soil-Lime 
Mixtures 

32220.'l.9 Supplemental Specifications 
The following technical supplemental specifications, included in Section 01400, contain additional 
requirements applicable to the work covered under this section: 

In Accordance With 

ASTM C593 

ASTM Dl633 

ASTM D6236 

ASTM D2166 

ASTM D3155 

Revision 
Document 
NumberlDescription 

None specified 

02220.2 Products 
Not used. 

Title 

Number 

Dl 00 

D200 

02220.3 Execution 

Title 

Site Meteorological and Seismic Data 

Design Ambients 

02220.3.1 General 
This article covers general earthwork; removal and disposal of debris; excavation; the handling, 
storage, transportation, and disposal of excavated material; sheeting, shoring, and protection work; 
preparation of subgrades; dewatering; protection of adjacent construction; backfill; construction of 
fills, compacted liners, and embankments; surfacing and grading; and other appurtenant work. 

All excavations, sheeting, shoring, and temporary excavation support shall be performed in 
accordance with OSHA 29CFR Part 1926, Subpart P, "Excavations." 

02220 - Earthwork 
B&V Version: 04120103 
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C" >... ' , 02220.3.2 Sheeting and Shoring 
The stability of previously constructed structures and facilities shall not be impaired or endangered by 
excavation work. Previously constructed structures and facilities include both structures and facilities 
existing when this construction began and structures and facilities already provided under these 
specifications. 

Adequate sheeting and shoring shall be provided to protect and maintain the stability of previously 
constructed structures and facilities and the sides of excavations until they are backfilled. Sheeting, 
bracing, and shoring shall be designed and built to withstand all loads and restrain all settlement 
caused by earth movement or pressure, and shall maintain the shape of the excavation. 

02220.3.3 Removal o f  Water 
Dewatering due to groundwater is not anticipated during the work performed under this specification. 
Adequate dewatering equipment shall be provided to remove and dispose of all surface water 
entering excavations and other parts of the work. Each excavation shall be kept dry. Dewatering 
shall continue until the construction is no longer affected by surface water. The dewatering system 
shall only pump water that is clear and free of fines, with a sand content less than 20 ppm. The 
discharge shall be arranged so that samples can be collected. 

Surface water shall be diverted and prevented from entering excavations, 

Pipe or conduit used for drainage purposes shall be kept clean and free of sediment. Temporary 
drainage piping that is not a part of the permanent construction shall be removed at the completion of 
the work. 

When the work is completed, all parts of the permanent plant drainage system used for water 
disposal shall be returned to the original condition. Dewatering work shall not overload the plant 
drainage system. Dewatering discharge shall be routed to a location specified by the Company. 

Header systems may be laid on top of the ground provided they do not obstruct plant operations, 
construction activity, or traffic. 

Proposed dewatering systems shall be submitted to the Company for review. 

02220.3.4 Blasting 
Blasting or other use of explosives for excavation will not be permitted. 

02220.3.5 Classification of Excavated Materials 
Classification of excavated materials shall be made as follows: 

Rock. Rock shall be defined as lipestone, hard shale, or similar material in masses - 
more than 112 cubic yard (0.38 m ) in volume, or in ledges 4 inches (1 02 mm) or 
more in thickness that require percussive methods for excavation. 

Earth. All material not classified as rock. - 
Boulders over 12 inches in diameter shall be kept separate from other excavated materials. Disposal 
of boulders shall be as directed by the Company. 

Rock that cannot be handled and compacted as earth shall be kept separate from other excavated 
materials and shall not be mixed with backfill, fill, or embankment materials. 

02220 - Earthwork 
B&V Version: 04120103 
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c Soil identification shall be in accordance with ASTM D2487, Table I, Soil Classification Chart. 
"r Identification and classification shall be based upon visual examination and simple manual tests 

performed by qualified personnel in accordance with ASTM D2488. Classification of material shall be 
acceptable to the Company. 

02220.3.6 Freezing Weather Restrictions 
Backfill and fill shall not be placed during freezing weather unless acceptable to the Company. Earth 
material shall not be placed on frozen surfaces, and frozen materials, snow, or ice shall not be placed 
in any fill or backfill. Placement of Fly Ash Stabilized material shall not be mixed or placed when the 
air temperature is below 40°F, unless the temperature is at least 35°F and rising. 

02220.3.7 Preservation of Trees 
Trees shall be preserved and protected as much as possible. Unless specifically authorized by the 
Company, trees shall be removed only from areas within the construction limits. Removal of 
additional trees may be permitted by the Company when necessary for the effective execution of the 
work. 

Trees left standing shall be protected from permanent damage. Construction equipment and vehicles 
shall be parked outside the dripline of trees designated to remain. Trimming of standing trees shall 
be as directed by the Company. 

02220.3.8 Maintenance of Traffic 
The Contractor shall conduct his work with as little interference as possible with the work of other 
suppliers. Whenever it is necessary to cross, obstruct, or close roads, driveways, parking areas, and 
walks, the Contractor shall provide and maintain suitable and safe bridges, detours, or other 
temporary expedients at his own expense. 

02220.3.9 Unauthorized Excavation 
Material excavated below the bottom of concrete structures to be supported on the subgrade shall be 
replaced with concrete placed monolithically with the concrete above. Rock fill or lean concrete may 
be used, if accepts-ble to the Company. Material excavated below structures supported on piles or 
piers shall be replaced with crushed rock or gravel. The crushed rock or gravel shall be compacted to 
a density equal to or greater than the density of the adjacent undisturbed soil. 

02220.3.10 Testing 
Field and laboratory testing required to determine compliance with the compaction requirements will 
be provided by the Company. Assistance shall be provided to the Company's field testing 
representative upon request. The Contractor will be furnished one copy of the test results. 

All test holes in the soil-bentonite liner shall be backfilled using material identical to the liner design 
materials and compaction. 

The terms "maximum density" and "optimum moisture content" shall be as defined in ASTM D1557. 

I Relative density for compacted crushed rock materials shall be determined in accordance with 
ASTM D4253 and D4254. The term "relative density" shall be as defined in ASTM 04254. 

02220.3.11 Site Preparation 
Subgrades for permanent construction, including subgrades for liners, fills and embankments, shall 
be stripped of surface vegetation, sod, debris, and organic topsoil. Surface vegetation shall be 
removed complete with roots to a depth of not less than 4 inches (I 02 mm) below the ground surface. 
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All combustible and other waste materials shall be removed from the construction areas. Disposal 
shall be as specified in Section 02223, Clearing and Grubbing. Open burning is not permitted at the 
site. 

Organic topsoil that is free of trash, vegetation, rocks, and roots shall be stockpiled for later use under 
separate specifications. 

02220.3.12 Overexcavation and Fly Ash Stabilization 
Overexcavation and soil improvement shall include mix design preparation, excavation, subgrade 
preparation, mixing, placement, and testing of fly ash stabilized (FAS) mat beneath the generating 
building foundation. Additional soil improvement shall also include FAS subgrade for the ponds. The 
extent of the overexcavation and soil improvement shall be as indicated on the drawings. 

Use of the fly ash shall be in accordance with Wisconsin Administrative Code Chapter NR 538 
Beneficial Use of Industrial Byproducts. It will be the responsibility of the Contractor to fulfill the 
requirements of the code. 

02220.3.12.1 Materials. Fly ash to be used shall be obtained from the onsite Unit 3 fly ash storage 
silo provided by the Company. All fly ash used for soil improvement shall be initially approved based 
in the requirements of ASTM D 5239, Standard Practice for Characterizing Fly Ash for Use in Soil 
Stabilization. Fly ash provided by the Company shall be considered "prequalified" by ASTM D5239. 
If fly ash other than that supplied by the Company is required, the Contractor shall be responsible for 
providing initial fly ash characterization. 

02220.3.12.2 Design Proportion Testing. Prior to placement of FAS material, a mix design shall be 
prepared by the Contractor. The mix design shall be subject to approval by the Company. The mix 
design shall fulfill the design requirements in Article 02220.1.3. The mix design shall include the 
following: 

Optimum moisture content and maximum dry density for the FAS material as 
determined by ASTM D 1557. The test shall be performed on sampled compacted 
2 hours after mixing with water. The delayed compaction is meant to simulate the 
delay between mixing and compaction in the field. 

Fly ash, water, and base material proportions by weight required to meet the design 
requirement.in Article 02220.1.3. The design strength requirements shall be 
determined by ASTM D 1633 Standard Test Method for Compressive Strength of 
Molded Soil-Cement Cylinders. The samples for testing shall be prepared using the 
same 2 hour delay time as the compaction samples. 

Lime content of the design mixture shall be determined in accordance with ASTM 
D3155. A calibration curve shall be prepared for field verification. 

As part of the mix design, the Contractor shall provide description of the proposed 
mixing and placement methods. 

If retarders are used to increase the delay time between mixing and compaction, testing shall be 
performed to verify that the strength requirements are met. 

02220.3.12.3 Overexcavation. Overexcavation beneath the generating building foundation shall be 
completed in accordance with Articles 02220.3.2 and 02220.3.14 and as shown on drawings. 
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fF 02220.3.12.4 Weather Restrictions. Unless otherwise approved by the Company, placement shall 
(... not be permitted when the subgrade or surface on which the base is to be placed is frozen. 

02220.3.12.5 Subgrade Preparation. The subgrade shall be leveled and compacted. The 
subgrade surface shall be well bonded to the previous layers of fill. 

The subgrade shall be kept moist until the next lift is placed. If the subgrade surface becomes dry, 
prior to the placement of additional lifts, the subgrade shall be moistened to allow proper bonding. 

02220.3.12.6 Mixing. The aggregate shall be mixed with the proper amount of fly ash until a 
thorough and uniform mixture is obtained. Retarders shall only be used upon approval by the 
Company. The aggregate and FAS material shall be handled in a manner in which will prevent 
contamination and segregation. The mix equipment will be capable of discharging the mixture 
without undue segregation. 

If mixing plants are used, the mixing equipment shall be equipped so as to permit the Company to 
verify the component percentages at any time. Mixing plants shall be equipped with batching devices 
and scales for proportioning the individual components by weight and shall be of such accuracy that 
the percentages based on the total dry weight will be maintained with the following tolerances: 

Fly ash rt 0.25 percent 
Water + 2.0 percent 

An approved method of checking and calibrating the weighing system shall be located within easy 
access on the plant or mixing area. If water is added during mixing, the flow of water in to the mixer 
shall be controlled by a meter or other approved regulating device to positively maintain uniform 
moisture content in the mixture. 

If mixing is completed in-place, aggregate and fly ash shall be placed in uniform layers with proper 
thickness to produce the design mixture. The fly ash shall be applied with such accuracy that the 
percentage based on the total dry weight will be maintained with the following tolerances: 

Fly ash rt 1.0 percent 

The depth of the mixing shall be sufficient to provide uniform mixing of each lift. Unless otherwise 
approved by the company, the thickness of each mixed, uncompacted lift shall be limited to the 
maximum thickness of the lift allowed in Table 1. The depth of the mixing shall also not exceed the 
maximum allowed lift thickness. Water shall be uniformly applied to ensure sufficient moisture 
content in accordance with Table 1. 

The amount of lime in the mixture shall be verified by ASTM D3155 using the calibration curve 
determined for the design mix. The frequency of the testing shall be every 2,000 cubic yards for the 
first 10,000 cubic yards then every 5,000 cubic yards thereafter. The lime content of the mixture shall 
not be less than 2 percent of the design optimum lime percentage. 

02220.3.12.7 Placement and Compaction. FAS shall be placed in approximately horizontal layers. 
Material deposited in piles or windrows shall be spread and leveled before compaction. If the 
material fails to meet the specified density, compaction methods shall be altered. 

The compaction shall be completed and tested within two hours of mixing the FAS material. If for any 
reason construction operations are delayed or suspended and the Company orders any loose or 
uncompacted material removed or disposed of, the Contractor shall perform this work at his own 
expense. No FAS material may be salvaged or recycled into new FAS material. 
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C 02220.3.12.8 Testing. Field and laboratory testing required to determine compliance with the 
compaction requirements will be provided by the Company, Assistance shall be provided to the 
Company's field testing representative upon request. Field testing of the FAS material shall include 
in-place density and moisture content. Laboratory testing shall include unconfined compression 
testing to verify the FAS material strength requirements. The Contractor will be furnished one copy of 
the test results. 

Upon completion of every two feet of compacted FAS material, cores shall be collected and logged 
from at least two separate locations within the fill. The frequency of the testing may adjusted by the 
Company depending on the progress of the FAS placement. The intent of the sampling is to field 
verify the compacted FAS material strength. Core samples will not be required when the FAS 
material is specified less than 12 inches in thickness. The core shall be collected in accordance with 
ASTM D6236 Standard Guide for Coring and Logging Cement- or Lime-Stabilized Soil. The purpose 
of the testing is to determine the quality, curing progress, bonding, and total thickness of the FAS 
material lifts. At least one section of the each core shall be tested by ASTM D2166 to verify the 
design requirements. 

02220.3.12.9 Finishing. After compaction is completed to the required grade, the cement-stabilized 
soil surface shall be shaped to the required lines, grades, and cross section. The subgrade shall be 
checked by the use of elevation stakes or other means acceptable to the Company. The resulting 
surface shall be compacted to the specified density. Rolling shall continue until the entire grade 
conforms to the specified density requirements. ' 

During the finishing operation, the moisture content of the surface material shall be maintained at not 
less than two percentage points below its specified optimum moisture content. Surface compaction 
and finishing shall produce a smooth, dense surface, free of compaction planes, cracks, ridges, and 
loose material. 

02220.3.13 Roadway and Railroad Roadbeds 
Roadway and railroad roadbed, construction- shall.include excavation, subgrade preparation, and 
construction of fills and embankments. In excavated roadbed areas, overburden shall be removed 
and the subgrade shaped to line, grade, and cross section. Soft, organic, and other unacceptable 
material shall be removed from the subgrade and replaced. The replacement material shall meet the 
requirements of Article 02220.3.17, Structural Fill. 

The subgrade shall be compacted and finished to a uniform surface without depressions that hold 
water or prevent proper drainage. The subgrade shall be finished to within 0.1 foot (0.03 m) of the 
elevation indicated on the drawings. Deviations of the subgrade surface in excess of 0.1 foot 
(0.03 m) as indicated by a 16 foot (5 m) straightedge, or template cut to typical section, shall be 
corrected. 

Ditches and drains along the subgrade shall be maintained for effective drainage. When ruts of 
2 inches (51 mm) or more in depth are formed, the subgrade shall be reshaped and recompacted. 

I Materials shall not be stored or stockpiled on subgrades. 

02220.3.14 Fills and Embankments 
Fills and embankments shall be constructed to lines and grades indicated on the drawings. 

02220.3.14.1 Materials. To the maximum extent available, earth materials obtained from excavation 
shall be used for the construction of fills and embankments. Additional material shall be obtained 
from borrow areas. 
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Fill and embankment material shall be earth only and shall be free from brush, stumps, logs, roots, 
debris, and organic or other deleterious materials. Fill and embankment material obtained from off- 
site sources shall be free of contamination, The filllembankment material supplier shall provide 
documentation that the material is free of contamination. 

02220.3.14.2 Subgrade Preparation. The subgrade shall be leveled and compacted. The 
subgrade surface shall be well bonded to the previous layers of fill. 

02220.3.14.3 Placement and Compaction. Fill and embankment materials shall be placed in 
approximately horizontal layers. Material deposited in piles or windrows shall be spread and leveled 
before compaction. 

1 Water shall be added and worked into each layer using harrow, disk, blade, or other acceptable 
equipment to provide a uniform moisture content. If the material fails to meet the specified density, 
compaction methods shall be altered. 

02220.3.14.4 Borrow Areas. Material necessary to complete fills and embankments shall be 
excavated from borrow areas and hauled to the fill or embankment site. 

02220.3.15 Structure Excavation 
Excavation for structures shall be completed to the designated lines and elevations. Machine 
excavation shall be controlled to prevent undercutting the subgrade elevations indicated on the 
drawings. 

Construction areas shall be kept as free as possible from obstructions. Work shall not interfere with 
the transportation, storage, or handling of materials. Excavated materials that meet the specified 
requirements may be used for the fills, embankments, and backfills. 

Vertical faces of excavations shall not be undercut to provide for extended footings. 

02220.3.16 Structure Subgrades 
Subgrades for structures shall be firm, dense, free from mud, thoroughly compacted to the specified 
density, and sufficiently stable to remain firm and intact. 

Structure subgrades that can not achieve the required density shall be over-excavated to 2 feet below 
the structure, and replaced with structural fill. 

Subgrades that are otherwise solid, but become mucky on top due to construction operations, shall 
be stabilized by reinforcing them with one or more layers of crushed rock or gravel. 

The finished elevation of stabilized structure subgrades shall not be above the subgrade elevations 
indicated on the drawings. 

02220.3.17 Structural Fill 
Structural fill is fill placed beneath roads and structures. Structural fill shall be mechanically 
compacted. Structural fill requirements are provided in Table I. 

Particular care shall be taken to compact structural fill beneath pipes, drives, roads, or other surface 
construction. When a trench passes through structural fill, the fill shall be placed and compacted to at 
least 12 inches (305 mm) above the top of the pipe elevation before the trench is excavated. 
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c 02220.3.18 Structure Backfill 
Backfill around and outside of structures shall be deposited in horizontal layers. Backfill shall be 
mechanically compacted. Compaction of structure backfill by rolling will be permitted provided the 
desired compaction is obtained and damage to the structure is prevented. Compaction of structure 
backfill by inundation with water will not be permitted. 

Backfill material shall be composed of earth only and shall not contain wood, grass, roots, broken 
concrete, stones, trash, or debris of any kind. 

No tamped, rolled, or otherwise mechanically compacted backfill shall be deposited or compacted in 
water. 

All backfill material shall consist of loose earth having a moisture content required to obtain the 
specified density of the compacted soil. Moisture content shall be distributed unifomly. Water added 
for correction of moisture content shall be distributed uniformly prior to compaction, Granular material 
shall be wet, not just damp, when compacted. 

02220.3.19 Geosynthetic Liner Subgrades 
Preparation of the subgrade for geosynthetic liner including FAS subgrade for the ponds shall be 
completed to the designated lines and elevations. 

Surfaces prepared for geotextilelgeomembrane installation will be smooth and free of debris, roots, 
and angular or sharp rocks larger than 318 inch (10 mm) in diameter. No sharp stones or other hard 
objects that will not pass through a 318 inch (10 mm) screen will be present in the top 6 inches (152 
mm) of the surface to be lined. The subgrade will be protected from erosion. Any areas of the 
subgrade that are soft, weak; maintain inadequate moisture conditioning; contain ruts, stones, sharp 
breaks, or holes; or are otherwise unacceptable will be removed or repaired prior to releasing the 
subgrade for liner installation. 

Approval of the subgrade shall be subject to walk-through inspection by the Company and geotextilel 
geomembrane supplier. Once approved, it will be the responsibility of the Contractor to keep the 
previously prepared subgrade in the accepted condition until the geotextile and geomembrane 
installations are complete. 

I 02220.3.20 Compacted Rock Fill 
Compacted rock fill shall consist of crushed rock. Compaction shall be performed with vibrating 
mechanical compactors. 

I Crushed rock for compacted fill shall be handled and placed in a manner that will prevent segregation C-m .of sizes. The fill material shall have the best practicable moisture content to achieve specified 
density. 

I If concrete is to be placed on the compacted rock fill, the fill shall be finished with a thin layer of clean 
concrete sand to fill all voids and interstices and to obtain the required subgrade elevation. 

02220.3.21 Compacted Sand Fill 
Compacted sand fill material shall consist of clean, natural sand. 

Sand fills shall be placed on undisturbed subgrade. Sand shall be compacted using mechanical 
vibrators. Moisture content shall be adjusted for maximum density. 
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02220.3.22 Soil  o r  Soil Bentonite Liner 
Soil or soil-bentonite liner shall be installed in the locations indicated on the drawings. Bentonite shall 
be applied at a rate recommended by the manufacturer or independent soil expert. Completed soil- 
bentonite liners shall have a minimum of 5 percent bentonite by dry weight. Bentonite shall be 
thoroughly admixed with the soil throughout the entire thickness of each lift. 

02220.3.23 Drainage Fills 
Sand drainage fills and drainage filter material shall be as indicated on the drawings. Unwashed 
material is unacceptable. 

Sand drainage fill and drainage filter material shall be compacted with a vibrating compactor. 
Moisture content shall be adjusted to achieve maximum density. 

02220.3.24 Controlled Low Strength Material 
Controlled low strength material (CLSM) shall be installed in the locations shown on the drawings or 
may be used in locations acceptable to the Company. 

CLSM shall consist of a fluid, workable mixture of aggregate, cement, and water. Mix designs for 
review and approval by the Company shall be prepared and submitted prior to use. 

02220.3.24.1 Materials. The aggregate, cement, and water shall, be proportioned either by mass or 
by volume. Not less than 130 pounds of cement shall be used for each cubic yard of material 
produced. The water content shall not exceed 600 pounds per cubic yard, and shall be a workable 
mix that will flow and can be pumped without segregation of the aggregate while being placed. 

CLSM shall be placed in a uniform manner that will prevent voids in or segregation of the backfill, and 
will not float or shift the pipe when used as trench backfill. Foreign material which falls into the trench 

(>. , 

prior to or during placing of the CLSM shall be immediately removed. 

02220.3.24.2 Placement. Backfilling over or placing any material over CLSM shall not commence 
until 4 hours after the slurry cement backfill has been placed. 

02220.3.24.3 Testing. Field and laboratory testing required to determine compliance with the 
specification requirements will be provided by the Company. Assistance shall be provided to the 
Company's field testing representative upon request. The Contractor will be furnished one copy of 
the test results. 

At least four 6 inch diameter cylinders shall be molded from the first batch of CLSM provided for the 
project. Two cylinders shall be tested at an age of 7 days and the other two at an age of 28 days. 
The grout samples shall have a minimum compressive strength of 100 psi at the age of 28 days. 
Additional testing will be at the discretion of the Engineer and Construction Manager. 

02220.3.25 Maintenance and Restoration of Fills, Embankments, and Backfills 
Fills, embankments, and backfills that settle or erode before final acceptance o f  the work, and 
pavement, structures, and other facilities damaged by such settlement or erosion, shall be repaired. 
The settled or eroded areas shall be filled, compacted, and graded to conform to the elevation 
indicated on the drawings or to the elevation of the adjacent ground surface. Damaged facilities shall 
be repaired in a manner acceptable to the Company. 

Earth slopes of the roads and railroads constructed under these specifications shall be maintained to 
the lines and grades indicated on the drawings until the final acceptance of the work. 
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02220.3.26 Final Grading 
In areas where final grading is required, all ground surface areas disturbed by construction or 
construction plant and operations shall be graded. The grading shall be finished to the contours and 
elevations indicated on the drawings or, if not indicated, to the matching contours and elevations of 
the original, undisturbed ground surface. The final grading shall provide smooth uniform surfaces and 
effective drainage of the ground areas. 

02220.3.27 Disposal of Materials 
Surplus earth and materials not suitable for the work shall be spoiled on the site in a manner and 
location designated by the Company. Offsite disposal may be used, if allowed by the Company. 
Disposal shall be in accordance with all federal, state, and local requirements. 
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Table 1 

I Materials, Compaction, and Testing Requirements 1 

Material 

Stabilized 

Material 

Plasticity 
Require- 
ments 

Gradation 
Require- 
ments 

Maximum 
Density 
Test Maximum 

Density 

3 inch max 
185 
percent 
minus 

Frequency 

3 initial 
tests, 
further tests 
as directed 

----- 

ASTM 
D l  557, 
Method C 

ASTM 
D l  557, 
Method C 

95% Max. 
Dry 
Density 

Required 
Fleld 
Density 

I 

3 initial 
tests; 
further tests 
as directed 

-1% to 
+2% of 
optimum 
water 
content 

Field 
Density 
Test 
-- 

ASTM 
D2922; 
and 
ASTM 
Dl556 
or ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM 
S1556 or 
ASTM 
D2167) 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
2167) 

One test 
per 500 cy, 
or as 
required 

8 in 
uncompacted 

Field 
Density 
Test 
Frequency 

One test 
per 1,000 
sy, or as 
required 

Required 
Field 
Water 
Content 

90% Max. 
Dry 
Density 

-3% to 
+2% of 
optimum 
water 
content 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(10% of 
tests to 
be 
ASTM 
S1 556 or 
ASTM 
D2167) 

Field 
Water 
Content 
Test Remarks 

Required Lift 
Thickness 

ASTM 
0301 7; 
ASTM 
D l  556 or 
ASTM 
02167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

Additional 
testing shall be 
performed in 
accordance 
with Article 
02220.3.12.2. 

6 in. depth Scarified and 
rolled 
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Table 1 

Material 

Fills and 
embank- 
ments 

Structure 
subgrade 

Required Lift 
Thickness 

8 in. 
uncornpacted 

6 in. depth 

Remarks 

Field 
Water 
Content 
Test 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

Plasticity 
Require- 
ments 

- 

Gradation 
Require- 
ments 

6 inch 
max; 3 
inch max 
in upper 18 
inches 

Maximum 
Density 

ASTM 
D l  557, 
Method C 

ASTM 
D l  557, 
Method C 

Materials, 

Maximum 
Density 
Test 
Frequency 

3 initial 
tests, 
further tests 
as directed 

1 initial test; 
further tests 
as directed 

Compaction, 

Required 
Field 
Density 

95% Max. 
Dry 
Density 

95% Max. 
Dry 
Density 

and Testing 

Field 
Density 
Test 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(10% of 
tests to 
be 
ASTM 
51 556 or 
ASTM 
D2167) 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM 
51556 or 
ASTM 
D2167) 

Requirements 

Field 
Density 
Test 
Frequency 

One test 
per 500 cy, 
or as 
required 

One test 
per 1,000 
sy, or as 
required. 
Min one per 
foundation 
for 
foundations 
over 10 sy 

Required 
Field 
Water 
Content 

-3% to 
+2% of 
optimum 
water 
content 

-3% to 
+2% of 
optimum 
water 
content 
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Table I 

Materials, Compaction, and Testing Requirements 

Remarks 

Field 
Water 
Content 
Test 

Required 
Field 
Water 
Content 

Required Lift 
Thickness Material 

Plasticity 
Require- 
ments 

Maximum 
Density 

Gradation 
Require- 
ments 

Maximum 
Density 
Test 
Frequency 

Required 
Field 
Density 

Field 
Density 
Test 

Field 
Density 
Test 
Frequency 
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Table I 

Remarks 

Compaction by 
inundation with 
water will not 
be permitted. 

-r, - 
V~Y.$ tq+7!j 

Required Lift 
Thickness 

8 i n .  
unwmpacted 

.\ ' 

&;,; t,;52 h,:s$ ; jC2 

Field 
Water 
Content 
Test 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(10% of 
tests  to 
b e  
ASTM D 
1556 or 
ASTM D 
21 67) 

-. 
.* 

Required 
Field 
Water 
Content 

-3% to  
+2% of 
optimum 
water 
content 

. 
.~ v., ,d2 q iks%&- 

Requirements 

Field 
Density 
Test 
Frequency 

One test 
per 200 cy, 
or as 
required 

I <  p%, $'&, 

and Testing 

Field 
Density 
Test 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(1 0% of 
tests  to  
be  
ASTM 
S1 556 or 
ASTM 
D2167) 

-- Earthwork 
on: 04/20/13 

bt) 

Compaction, 

Required 
Field 
Density 

95% Max. 
Dry 
Density 

c.cB~,; .- 
02220 

B&V Vers 

Materials, 

Maximum 
Density 
Test 
Frequency 

3 initial 
tests; 
further tests 
as directed 

,.:$z * ,, 

Maximum 
Density 

ASTM 
Dl 557, 
Method C 

< , , , 

Gradation 
Require- 
ments 

3 inch rnax 
585 
percent 
minus No. 
200 

' ' 4  L-IIrr~ L I ~ ~ ~ ~ ~ ~  L 

Material 

Structure 
bacMill 

I " , - 

Plasticity 
Require- 
ments 

Structure 
backfill 
placed 
against 
below 
grade 
walls 
shall be 
non- 
swelling 
material 
with a 
liquid limit 
(LL) less  
than 50. 
Backfill 
containin 
9 
cohesive 
material 
shall be 
classified 
a s  a CL 
or ML, 
according 
to the 
Unified 
So11 
Classifica 
tion 
System 
(USCS). 

' - 2: 2 *‘-,x=? 
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Material 

Table 1 

Plasticity 
Requlre- 
ments 

Roadway 
roadbed 

Materials, Compaction, and Testing Requirements 

- 

Gradation 
Require- 
ments 

Maximum 
Density 

Maximum 
Density 
Test 
Frequency 

Required 
Fleld 
Density 

Field 
Density 
Test 

Field 
Density 
Test 
Frequency 

Required 
Fteld 
water 
Content 

ASTM 
D l  557, 
Method C 

3 initial 
tests; 
further tests 
as directed 

90% Max. 
Dry 
Density 

ASTM 
D2922; 
and 
ASTM 
Dl556 
or ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM 
S1556 or 
ASTM 
D2167) 

One test 
per 500 sy, 
or as 
required 

-3% to 
+2% of 
optimum 
water 
content 

1-112 in. 
(38 mm) 
max. to 
crusher 
fines 
ASTM C33 

ASTM 
D4253 and 
D4254 

3 initial 
tests; 
further tests 
as directed 

70% 
Relative 
Density 

-3% to 
+2% of 
optimum 
water 
content 

ASTM 
D2922; 
ASTM 
Dl556 
or ASTM 
D2167 
(10% of 
tests to 
be 
ASTM 
S1556 or 
ASTM 
D2167) 

One test 
per 200 cy, 
or as 
required 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

Field 
Water 
Content 
Test 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

8 in. 
uncompacted 

RequiredLift 
Thickness 

8 in. depth 

02220 - Earthwork 
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Table 1 

B&V Version: 04120103 

Material 

Compacted 
sand fill 

Compacted 
Soil Liner 

Plasticity 
Require- 
ments 

Non- 
plastic 

Plasticity 
Index=-12 

Remarks 

Minimum of 
five 
permeability 
tests shall be 
completed as 
required in 
Wisconsin 
Administrative 
Code NR213 

Gradation 
Require- 
ments 

Grade1 
per 
Section 
209 of 
Wisconsin 
DOT 

>50% 
passing 
No. 200 
sieve & 

15% 
retained on 
No.4 sieve 
<2% 
organic 
material 

Requlred 
Field 
Water 
Content 

-3% to 
+2% of 
optimum 
water 
content 

0 to +3% 
of 
optimum 
water 
content 

Field 
Water 
Content 
Test 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
2167) 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

Required Lift 
Thickness 

8in.  
uncompacted 

8 in. 
uncompacted 

Maximum 
Density 

ASTM 
D l  557, 
Method C 

ASTM 
D698 

Compaction, 

Required 
Field 
Density 

90% Max. 
Dry 
Density 

95% max 
Dry 
Density 

Materials, 

Maximum 
Density 
Test 
Frequency 

3 initial 
tests; 
further tests 
as directed 

3 initial 
tests; 
further tests 
as directed 

and Testing 

Field 
Density 
Test 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(10% of 
tests to 
be 
ASTM 
S1556 or 
ASTM 
D2 1 67) 

ASTM 
D2992 
or ASTM 
02937 

Requirements 

Field 
Density 
Test 
Frequency 

One test 
per 200 cy, 
or as 
required 

One test 
per500 sy, 
minimum of 
2 tests per 
lift per area, 
or as 
required 



Wisconsin Public Service Corp. Site PreaarationlSoil lrnarovement 

I Table 1 

I Materials, Compaction, and Testing Requirements I 

Material 

Compacted 
Soil- 
Bentonite 
Liner 

No. 200 
sieve & 

~ 5 %  
retained on 
No.4 sieve 

Surplus 
earth and 
materials 
not suitable 

Maximum 
Density 

Maximum Test 
Density Frequency 

ASTM 3 initial 
D698 tests; 

further tests 
as directed 

ASTM As directed 
D1557, 

Field Density 

D2992 

D2937 

Compacti 
on shall 
be by not 
less than 
three 
passes of 
a bull- 
dozer.or 
90% Max. 
Dry 
Density 

ASTM 
D2922; 
ASTM 
Dl556 
or ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM 
S1556 or 
ASTM 
D2167) 

Field 
Density 
Test 
Frequency 

One test 
per 500 sy, 
minimum of 
2 tests per 
lift per area, 
or as 
required 

One test 
Per 
1,000 cy, or 
as required 

Required 
Field 
Water 
Content 

0 to +3% 
of 
optimum 
water 
content 

-3% to 
+2% of 
optimum 
water 
content 

Field 
Water 
Content 
Test 

ASTM 
D3017; 
ASTM 
Dl556 or 
ASTM 
D2167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

ASTM 
D3017; 
ASTM 
Dl556 or 
ASTM 
D2167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
2167) 

Required Lift 
Thickness Remarks 1 
8 in. 
uncompacted 

Minimum of 
five 
permeability 
tests shall be 
completed as 
required in 
Wisconsin 
Administrative 
Code NR213 

12 in. 
uncompacted 

Spoil in a 
manner and 
location 
designated by 
Company. 
Disposal shall 
be in accord- 
ance with all 
federal, state, 
and local 
requirements 
pertaining to 
construction 
landfills. 

- .  ,': '5 . b  " I !  1 
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Table 1 

Remarks 

Clean 
concrete sand 

Washed rock 
or crushed 
gravel 

Field 
Water 
Content 
Test 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
2167) 

ASTM 
D3017; 
ASTM 
D l  556 or 
ASTM 
D2167 
(10% of 
tests to 
be 
ASTM D 
1556 or 
ASTM D 
21 67) 

Required 
Field 
Water 
Content 

As 
required 

As 
required 

Required Lift 
Thickness 

4in. 
compacted 

4 in. 
compacted 

Requirements 

Field 
Density 
Test 
Frequency 

One test 
per 500 cy, 
or as 
required 

One test 
per 500 sy, 
or as 
required 

and Testing 

Field 
Density 
Test 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(1 0% of 
tests to 
be 
ASTM 
S1556 or 
ASTM 
D2167) 

ASTM 
D2922; 
ASTM 
D l  556 
or ASTM 
D2167 
(10% of 
tests to 
be 
ASTM 
S1 556 or 
ASTM 
D2167) 

Material 

Sand 
drainage fill 

Drainage 
filter 
material 

Materials, 

Maximum 
Density 
Test 
Frequency 

3 initial 
tests; 
further tests 
as directed 

1 initial test; 
further tests 
as directed 

Compaction, 

Required 
Field 
Density 

65% 
relative 
density 

65% 
relative 
density 

Plasticity 
Requlre- 
ments 

Non- 
plastic 

Non- 
plastic 

Gradation 
Require- 
ments 

Uniformly 
graded 
from No. 4 
to No. 100 
sieve 

Uniformly 
graded 
from 1-1/2 
inch to 
No. 4 

Maximum 
Density 

ASTM 
04253 and 
D4254 

ASTM 
D l  557, 
Method C 
or ASTM 
D698, 
Method C 
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Table I 

Materials, Compaction, and Testing Requirements 

Remarks 

ASTM C33 = Standard Specification for Concrete Aggregates. 
ASTM D698 = Standard Test Methods for Laboratory Compaction Characteristics of Soil using Standard Effort (12,400 ft-lblff). 
ASTM Dl556 = Standard Test Method for Density and Unit Weight of Soil in Place by the Sand Cone Method. 
ASTM D l  557 = Standard Test Methods for Laboratory Compaction Characteristics of Soil using Modified Effort (56,000 ft-lbfff) 
ASTM D2167 = Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber-Balloon Method. 
ASTM D2922 = Standard Test Method for Density of Soil and Soil Aggregate in Place by Nuclear Methods (Shallow Depth). 
ASTM D4253 = Standard Test Methods for Maximum lndex Density and Unit Weight of Soils using a Vibratory Table. 
ASTM D4254 = Standard Test Methods for Minimum lndex Density and Unit Weight of Soils and Calculation of Relative Density. 

Required Lift 
Thickness 

Field 
Water 
Content 
Test Material 

Field 
Density 
Test 
Frequency 

Required 
Field 
Water 
Content 

Plasticity 
Requlre- 
ments 

Gradation 
Require- 
ments 

Maximum 
Density 

Required 
Field 
Density 

Maximum 
Density 
Test 
Frequency 

Field 
Density 
Test 
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F e b . 1 7 ,  2005 - Wyo-Ben, I n c ,  

WYO-BEN, INC. 

February 1 7,2005 

Mr. Jeff Peterson 
N225 1 Gibson Drive 
P.O. Box 120 
Medford, WI 54451 

Re: Wisconsin Public Service Weston 4 Ash Ponds Liner 

Dear Mr. Peterson: 

Previously, you have asked us to provide you with a letter responding to the 
following questions regarding this project: 

1. The compatibility of the EnvirogelTM bentonite sealant to be  used in the ash 
ponds liner with the waste water to be contained in the ash ponds. 

2, The design mix for the ash pond liners. 
3. The design life of the ash pond liners, 

This letter responds to these questions. 

1 .) As of this date the permeability test results obtained by Maxim Technologies, 
Wausau, Wisconsin, over a test period of 501.9 hours (20.9 days) show a rmgs of 
permeability between 2.9~10.~ cm/sec. and 67x1 o-' cmlsec. with an average of 1 Ax1 om8 
cdsec.  These test data also show a curious cyclic pattern of variability within this range 
with an approximate cycle period of 7 days where the highest test values are obtained on 
Sundays and then drop steadily through the week with the lowest values occurring on 
Fridays, Over the entire test period the of the permeability test results is, however, 
essentially flat with neither an apparent upward or downward movement of the results. 
Althou& no specific basis for the cyclic pattern has yet been found it is my opinion that 
it is an artifact of the testing method and equipment used. There is no evidence from the 
test data to suggest that it indicative of the response of the EnvirogelTM 200 bentonite 
sealant to the pond water used for the test. Although only longer term testing will 
confirm this, the lack of any upward or downward trend in permeability during the test 
period makes it appear likely that equilibrium or n e a  equilibrium conditions have been 
achieved, As a result, I believe that the permeability test results obtained to date show 
that the EnvirogelTM 200 bentonite sealant is compatible with the Weston 4 pond water 
sample used in the testing. The extent to which this pond water sample is representative 
of the quality of the water in the ponds will define the in place compatibility of the 
EnvirogelTM 200 sealant in the liners, The long term compatibility of the Envirogelm 
200 sealant with the pond water will be dependent upon the constancy of the chemical 
environment in which it is required to opsrate. Chmges in the pond water quality over 

1345 Discovery Drive Billings, Molltanit 59102 * P.O. Box 1979 * Billings, Montana 59103 @Tclephbne 406-652-6351 * Telecax 406-656-0748 
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time that result in either increased concentration of chemical contaminants or the addition 
of chemical contaminants may alter this situation and reduce the operational capability of 
the sealant resulting in increased liner leakage. 

2.) The permeability testing conducted by Maxim Technologies at a design mix 
of 9% EnvirogelTM 200 sealant (wt : wt), based on the maximum dry density of the soil 
with which it was mixed, yielded permeability values that are sufficiently below the 
required permeability of l , x l ~ - ~  cm/Sec to enable a permeability less than or equal to the 
required permeability to be achieved in the field provided that the sealant is 
homogenously mixed into the soil and compacted to a minimum 90% standard Proctor at 
a moisture content 2% over the Proctor optimum for the mixture, It should be 
specifically noted that the applicability of this design mix is contingent upon the use of 
soil having characteristics, such as particle size gradation, Proctor values, Atterberg 
values, organic content and chemistry, that are the same as the soil used in the laboratory 
permeability testing, The use of soil having different characteristics than the 
permeability test soil, or the use of compaction or moisture levels other than those 
previously, or the containment of pond water with a chemical makeup different than that 
used in the laboratory testing may require a change in the design mix. 

3.) The design life of tlze EnvirogelTM 200 sealant in the pond liners will, 
essentially, be indefinite if the following assumptions remain true: 

1. the physical and chemical characteristics of the soil used in the liner are the 
same as those of the test soil used in the laboratory permeability testing and 
they do not change over time. 

2. the chemical characteristics of the pond water contained in the ash ponds is 
the same as that used in the permeability testing and it does not change over 
time, 

The design life of the liner will be dependent upon its construction and its 
operational environment over time, Assuming the use of soil that has the same 
characteristics as that ,used in the laboratory permeability testing, and the use of 
construction practices that result in placement of the liner on a subgrade compacted to a 
minimum of 90% standard Proctor, and the use of a homogenous blend of soil and 
bentonite and a homogenously moistened soil-bentonite mixture, and that the mixture is 
homogenously compacted to a minimum of 90% standard Proctor at a moisture 2% over 
optimum using clean potable water into lifts of no greater thickness than 6 inches, and 
that the completed compacte,d liner is then immediately covered with a protective cover 
layer sufficient to prevent it from drying out and to prevent it from being damaged 
mechanically or fiom freezing through out its life, and that the chemistry of the water 
contained in the ponds remains constant then, the design life of the liner should, 
essentially, be indefinite. 

These responses are based upon test data provided to Wyo-Ben, Inc, by third 
parties. While we have no reason to doubt their accuracy or completeness W~O-B;~ ,  Ioc. 
did not conduct the testing that produced these results and can not be held responsible for 

C'A'A 
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them. It should be explicitly understood that, in providing this information, neither Wyo- 
Ben, Inc, nor its employees are providing engineering advice or engineering services of 
any kind, 

If you should have any questions about any if the information presented here 
please don't hesitate to contact me at your convenience. 

Vice President, Resources 

1Wl L I A  
UjYO.@I) 1345 Discovery Drive 1 Billi~tgs, Montana 59102 * P.0. Box 1979 8 Billings, Montana 59103 *Telephone 406-652-6351 Telcfhx 406-656-0748 
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Wisconsin Public Service Corporation 
Weston North Unit 4 

Rothschild, Wisconsin 

Geotechnical Report 
Revision 0 

B&V Project 133116 
B&V Pile No. 41.0403 

January 14,2004 

. BLACK & VEATCH CORPORATION 
Overland Park, Kansas 













Total moist unit weight, y, @cf) 120 165 

Total saturated unit weight ysat @cf) 130 165 

Effective unit weight y' (pcf) 70 105 

In situ moisture content (percent) 1 3.5 I NT 

Static stress-strain modulus, E, (ksf) 1,000 1.2 x lo6 

Constrained static modulus, M (ksf) 1,350 - 
Poisson's ratio 0.3 0.25 

Angle of internal friction (degrees) 3 5 NT 
I 

Percent fines (percent) 2.4 NA 

Hydraulic conductivity (cmlsec) 5.8 x NT 

Unconfined compressive Strength (ksf) NA 2,100 

Abbreviations: 
pcf - pounds per cubic foot 
ksf - kips per square foot 
cdsec  - centimeters per second 
NA - Not applicable. 
NT - Not tested. 
Note: , 
The unit thickness and depth to top of bedrock values are limited to the area of the proposed 
Unit 4. Since the bedrock generally appears to dip to the northeast, others areas should 
evaluated on a case to case basis. 

P 
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Document 11 
 

Black & Veatch Drawing S3000, Grading & 
Drainage, Site Key Plan, General Notes & 

Legend 
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Document 12 
 

Black & Veatch Drawing S3001, Grading & 
Drainage, Site Area 1 Plan 
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Document 13 
 

Black & Veatch Drawing S3002, Grading & 
Drainage, Site Area 2 Plan 
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Black & Veatch Drawing S3007, Grading & 
Drainage, Site Area 7 Plan 

  



gskrzyp
Text Box
Northeast Secondary Ash Basin

gskrzyp
Line

gskrzyp
Text Box
Metal Cleaning Wastewater Basin.

gskrzyp
Line

mmetcal
Text Box
North Primary Ash Basin

mmetcal
Text Box
Southeast Secondary Ash Basin

mmetcal
Text Box
South Primary Ash Basin

mmetcal
Text Box
Coal Pile Runoff Basin



Weston Power Plant  
Wisconsin Public Service Coal Combustion Residue Impoundment  
Rothschild, Wisconsin Dam Assessment Report  

 

  

APPENDIX A 
 

Document 15 
 

Black & Veatch Drawing S3050, Grading & 
Drainage, Site Typical Sections 
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Black & Veatch Drawing S3051, Grading & 
Drainage, Site Typical Sections & Details 
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Typical Pond Water Level Report 
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Preventive Management Procedure (Draft) 
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       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

1 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    X  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 
Inspections are done periodically; not currently documented, but draft of documentation to be used in future internal 
inspections is currently in the process of being finalized. 

2 Documentation provided by Utility. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: 
Northwestern 

Secondary Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives water from Northeastern Secondary Pond via 2 submerged 

24” CDHP pipes (under the railroad tracks separating the two ponds).  

This pond continues with the same function as the Northeastern 

Secondary Pond, collecting bottom ash residuals via settling only.  

Water is then pumped from the pond through the treatment center, 

followed by the Tertiary Pond. 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 15 Seconds N 

Longitude  -89 Degrees 39 Minutes 26 Seconds W 

State Wisconsin County Marathon 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Wisconsin Department of Natural 

Resources 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam results in no probable loss 

of human life or economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classification are those where failure 

or misoperation results in no probable loss of human life and low economic and/or environmental losses.  

Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard potential classification are 

those dams where failure or misoperation results in no probable loss of human life but can cause economic loss, 

environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant hazard 

potential classification dams are often located in predominantly rural or agricultural areas but could be located 

in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are those where 

failure or misoperation will probably cause loss of human life. 

 

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides.  If there were to be a failure at this location, the discharge would 
either go West into the Tertiary Pond, skipping the Treatment Center, East down the 
embankment and then South, or directly South into the Southwestern Secondary Pond, 
followed by approximately125± yards South to a perimeter ditch which encompasses the entire 
plant.  If the discharge overtopped that ditch it would then travel a variable distance South and 
West, where it would then reach the Wisconsin River.  If all ponds were to overtop, the 
discharge would travel approximately 150± yards West beyond the Tertiary Pond to the 
perimeter ditch and then another approximate 100± yards West where it would reach a naturally 
occurring ditch, then travel another variable distance where it would reach the Wisconsin River.  
It is not likely, given the amount of storage within the pond that this discharge would ever reach 
the River.  The pond has been given the “low” in the rare circumstance that the discharge from 
the pond would ever reach the River without first going through the series of Secondary ponds 
and Treatment Center for purification. 
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) Not available 

at this time 

Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  Not available 

at this time 

Liner Bentonite Clay 

Current Freeboard (ft) Not available 

at this time 

Liner Permeability Not available at this time. 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

10” diameter  

steel pipe which pumps water from a sump, shared with the 

SW Secondary Pond and located beneath the Treatment 

Center, up to and through the Treatment Center.  

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 
Original design done by Sargent & 

Lundy.  Secondary basin modifications 
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designed by Black & Veatch. 

 

 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    X  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 Inspections are done periodically; not currently documented. 

2 Documentation provided by Utility. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: 
Northeastern 

Secondary Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives sluiced water and fines carried from the Northern Primary 

Pond.  The CCR is then passed through a series of 2 silt curtains to 

facilitate settling of CCRs.  Water then drains into the Northwestern 

Secondary Pond via 2 24” CDHPE pipes submerged beneath the railroad 

tracks separating the two ponds. 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 15 Seconds N 

Longitude  -89 Degrees 39 Minutes 18 Seconds W 

State Wisconsin County Marathon 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Wisconsin Department of Natural 

Resources 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam results in no probable loss 

of human life or economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classification are those where failure 

or misoperation results in no probable loss of human life and low economic and/or environmental losses.  

Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard potential classification are 

those dams where failure or misoperation results in no probable loss of human life but can cause economic loss, 

environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant hazard 

potential classification dams are often located in predominantly rural or agricultural areas but could be located 

in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are those where 

failure or misoperation will probably cause loss of human life. 

 

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides.  If there were to be a failure at this location, the discharge would 
either go West down the embankments, travel approximately 10 yards West across railroad 
tracks to the toe of the Northwestern Secondary Pond or South approximately150± yards to a 
perimeter ditch which encompasses the entire plant.  If the discharge overtopped that ditch it 
would then travel a variable distance South and West, where it would then reach the Wisconsin 
River.  The discharge that had reached the toe of the Northwestern Secondary Pond would 
then presumably climb up the embankment into the Northwestern Secondary Pond or drain 
South to that same perimeter ditch.  If the discharge did enter the Northwestern Secondary 
Pond, it would then enter the Tertiary Pond, where the water is received post-treatment and is 
either recirculated to the plant or discharged to the Wisconsin River (permitted by WPDES 
Permit No. WI-0042765-07-0).  If all ponds were to overtop, the discharge would travel 
approximately 150± yards West beyond the Tertiary Pond to the perimeter ditch and then 
another approximate 100± yards West where it would reach a naturally occurring ditch, then 
travel another variable distance where it would reach the Wisconsin River.  It is not likely, given 
the amount of storage within the pond that this discharge would ever reach the River.  The pond 
has been given the “low” in the rare circumstance that the discharge from the pond would ever 
reach the River without first going through the series of Secondary ponds or the Treatment 
Center for purification. 
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) Not available 

at this time. 

Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  Not available 

at this time. 

Liner Clay 

Current Freeboard (ft) Not available 

at this time. 

Liner Permeability Not available at this time. 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

(2) 24” diameter  

submerged pipes balanced by water pressure between the 

Northeastern and Northwestern Secondary Ponds. 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify): CDHPE 

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 

Original design done by Sargent & 

Lundy.  Secondary basin modifications 

designed by Black & Veatch. 
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  

 

Issue #  Comments 

1 
Inspections are done periodically; not currently documented, but draft of documentation to be used in future internal 
inspections is currently in the process of being finalized. 

2 “Not Applicable” as pool elevation for the primary ponds continually changes due to gravity settling. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: Northern Primary Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    N/A  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives sluiced CCR directly from the plant.  The Northern Primary and 

Southern Primary Ponds are identical.  The two are not used 

simultaneously.  The Northern Primary pond discharges to the series of 

Northern Secondary Ponds. 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 15 Seconds N 

Longitude  -89 Degrees 39 Minutes 13 Seconds W 

State Wisconsin County Marathon 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Wisconsin Department of Natural 

Resrouces 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides.  If there were to be a failure at this location, the discharge would first 

go down the embankments, travel approximately 5 yards West to the Northeastern Secondary Pond 

or South into the Southern Primary Pond and then if that overtopped, approximately150± yards 

further South to a perimeter ditch which encompasses the entire plant.    The discharge that had 

entered the Northeastern Secondary Pond would then go to the Northwestern Secondary Pond and 

then the Tertiary Pond, where the water is received post-treatment and either recirculated to the 

plant or discharged to the Wisconsin River, which is permitted with WPDES Permit No. WI-

0042765-07-0.  If all ponds were to overtop, the discharge would travel approximately 150± yards 

West beyond the Tertiary Pond to the perimeter ditch and then another approximate 100± yards 
West where it would reach a naturally occurring ditch, then travel another variable distance where it 

would reach the Wisconsin River.  It is not likely, given the amount of storage within the pond that 

this discharge would ever reach the River.  The pond has been given the “low” in the rare 

circumstance that the discharge from the pond would ever reach the River without first going 

through the series of Secondary ponds and Treatment Center for purification. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 3.5 Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  .19 Liner Bentonite Clay 

Current Freeboard (ft) 2.5 Liner Permeability Not available at this time. 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

30” diameter pipe 

 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 

Original design done by Sargent & 

Lundy.  Secondary basin modifications 

designed by Black & Veatch. 
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 

 

 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

7 

 

 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    X  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 Inspections are done periodically; not currently documented. 

2 Documentation provided by Utility. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: 
Southeastern 

Secondary Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives sluiced water and fines carried from the Southern Primary 

Pond.  The CCR is then passed through a silt curtain to facilitate settling 

of CCRs.  Water then drains into the Southwestern Secondary Pond via 

2 24” CDHPE pipes submerged beneath the railroad tracks separating 

the two ponds. 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 13 Seconds N 

Longitude  -89 Degrees 39 Minutes 18 Seconds W 

State Wisconsin County Marathon 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Wisconsin Department of Natural 

Resources 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

3 

HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam results in no probable loss 

of human life or economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classification are those where failure 

or misoperation results in no probable loss of human life and low economic and/or environmental losses.  

Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard potential classification are 

those dams where failure or misoperation results in no probable loss of human life but can cause economic loss, 

environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant hazard 

potential classification dams are often located in predominantly rural or agricultural areas but could be located 

in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are those where 

failure or misoperation will probably cause loss of human life. 

 

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides.  If there were to be a failure at this location, the discharge would 
either go West down the embankments, travel approximately 10 yards West across railroad 
tracks to the toe of the Southwestern Secondary Pond or South approximately125± yards to a 
perimeter ditch which encompasses the entire plant.  If the discharge overtopped that ditch it 
would then travel a variable distance South and West, where it would then reach the Wisconsin 
River.  The discharge that had reached the toe of the Southwestern Secondary Pond would 
then presumably climb up the embankment into the Southwestern Secondary Pond or drain 
South to that same perimeter ditch.  If the discharge did enter the Southwestern Secondary 
Pond, it would then enter the Tertiary Pond, where the water is received post-treatment and is 
either recirculated to the plant or discharged to the Wisconsin River (permitted by WPDES 
Permit No. WI-0042765-07-0).  If all ponds were to overtop, the discharge would travel 
approximately 150± yards West beyond the Tertiary Pond to the perimeter ditch and then 
another approximate 100± yards West where it would reach a naturally occurring ditch, then 
travel another variable distance where it would reach the Wisconsin River.  It is not likely, given 
the amount of storage within the pond that this discharge would ever reach the River.  The pond 
has been given the “low” in the rare circumstance that the discharge from the pond would ever 
reach the River without first going through the series of Secondary ponds or Treatment Center 
for purification. 
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) Not available 

at this time. 

Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  Not available 

at this time. 

Liner Clay 

Current Freeboard (ft) Not available 

at this time. 

Liner Permeability Not available at this time. 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

(2) 24” diameter  

submerged pipes balanced by water pressure between the 

Southeastern and Southwestern Secondary Ponds. 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify): CDHPE 

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 

Original design done by Sargent & 

Lundy.  Secondary basin modifications 

designed by Black & Veatch. 
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    N/A  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 Inspections are done periodically; not currently documented. 

2 “Not Applicable” as pool elevation for the primary ponds continually changes due to gravity settling. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: 
Southern Primary 

Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives sluiced CCR directly from the plant.  The Southern Primary and 

Northern Primary Ponds are identical.  The two are not used 

simultaneously.  The Southern Primary pond discharges to the series of 

Southern Secondary Ponds. 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 13 Seconds N 

Longitude  -89 Degrees 39 Minutes 13 Seconds W 

State Wisconsin County Marathon 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Wisconsin Department of Natural 

Resrouces 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides.  If there were to be a failure at this location, the discharge would either go West 

down the embankments, travel approximately 5 yards West to the Southeastern Secondary Pond or South 

approximately150± yards to a perimeter ditch which encompasses the entire plant.  If the discharge 

overtopped that ditch it would then travel a variable distance South and West, where it would then reach the 

Wisconsin River.  The discharge that had entered the Northeastern Secondary Pond would then enter the 

Northwestern Secondary Pond and then the Tertiary Pond, where the water is received post-treatment and is 

either recirculated to the plant or discharged to the Wisconsin River (permitted by WPDES Permit No. WI-

0042765-07-0).  If all ponds were to overtop, the discharge would travel approximately 150± yards West 

beyond the Tertiary Pond to the perimeter ditch and then another approximate 100± yards West where it 

would reach a naturally occurring ditch, then travel another variable distance where it would reach the 

Wisconsin River.  It is not likely, given the amount of storage within the pond that this discharge would ever 

reach the River.  The pond has been given the “low” in the rare circumstance that the discharge from the 

pond would ever reach the River without first going through the series of Secondary ponds and Treatment 

Center for purification. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 1 Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  .19 Liner Bentonite Clay 

Current Freeboard (ft) 2 Liner Permeability Not available at this time. 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

30” diameter pipe 

 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 

Original design done by Sargent & 

Lundy.  Secondary basin modifications 

designed by Black & Veatch. 
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    X  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 
Inspections are done periodically; not currently documented, but draft of documentation to be used in future internal 
inspections is currently in the process of being finalized. 

2 Documentation provided by Utility. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: 
Southwestern 

Secondary Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives water from Southeastern Secondary Pond via 2 submerged 

24” CDHP pipes (under the railroad tracks separating the two ponds).  

This pond continues with the same function as the Southeastern 

Secondary Pond, collecting bottom ash residuals via settling only.  

Water is then pumped from the pond through the treatment center, 

followed by the Tertiary Pond. 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 13 Seconds N 

Longitude  -89 Degrees 39 Minutes 26 Seconds W 

State Wisconsin County Marathon 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Wisconsin Department of Natural 

Resources 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam results in no probable loss 

of human life or economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classification are those where failure 

or misoperation results in no probable loss of human life and low economic and/or environmental losses.  

Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard potential classification are 

those dams where failure or misoperation results in no probable loss of human life but can cause economic loss, 

environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant hazard 

potential classification dams are often located in predominantly rural or agricultural areas but could be located 

in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are those where 

failure or misoperation will probably cause loss of human life. 

 

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides.  If there were to be a failure at this location, the discharge would 
either go West into the Tertiary Pond, skipping the Treatment Center, East or South down the 
embankment, followed by approximately125± yards South to a perimeter ditch which 
encompasses the entire plant.  If the discharge overtopped that ditch it would then travel a 
variable distance South and West, where it would then reach the Wisconsin River.  If all ponds 
were to overtop, the discharge would travel approximately 150± yards West beyond the Tertiary 
Pond to the perimeter ditch and then another approximate 100± yards West where it would 
reach a naturally occurring ditch, then travel another variable distance where it would reach the 
Wisconsin River.  It is not likely, given the amount of storage within the pond that this discharge 
would ever reach the River.  The pond has been given the “low” in the rare circumstance that 
the discharge from the pond would ever reach the River without first going through the series of 
Secondary ponds and Treatment Center for purification. 
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) Not available 

at this time 

Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  Not available 

at this time 

Liner Bentonite Clay 

Current Freeboard (ft) Not available 

at this time 

Liner Permeability Not available at this time 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

10” diameter  

steel pipe which pumps water from a sump, shared with the 

NW Secondary Pond and located beneath the Treatment 

Center, up to and through the Treatment Center. 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 
Original design done by Sargent & 

Lundy.  Secondary basin modifications 
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designed by Black & Veatch. 

 

 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?   N/A  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    X  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  X  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  N/A  

5. Lowest dam crest elevation (operator records)?  X        Is water exiting outlet, but not entering inlet?  N/A  

6. If instrumentation is present, are readings recorded 
(operator records)?  

N/A        Is water exiting outlet flowing clear?  N/A  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

N/A       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  N/A       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 
Inspections are done periodically; not currently documented, but draft of documentation to be used in future internal 
inspections is currently in the process of being finalized. 

2 Documentation provided by Utility. 

3 Documentation provided by Utility. 

4 “Not Applicable” 

5 Documentation provided by Utility. 

6 “Not Applicable” 

8 Information regarding foundation prep is not currently available, but not problems were seen while on site. 

12 “Not Applicable” 

20 “Not Applicable” 

Site Name: Weston Power Plant Date: 8/21/12 

Unit Name: Tertiary Pond Operator's Name:  

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Cleighton Smith and Lauren Ohotzke 
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Coal Combustion Waste (CCW) 

Impoundment Inspection:   
There is currently a WPDES Permit issued for the discharge of the “Weston Units 3 & 4” (power units); 
however, this permit does not address the impoundments and is therefore not applicable here. 

Impoundment NPDES Permit  INSPECTOR  

Date  

Impoundment Name  

Impoundment Company  

EPA Region  

State Agency 

(Field Office) Address 
 

Name of Impoundment  

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Receives post-treatment water from the Treatment Center which is 

either recirculated to the plant for sluicing or discharged to the 

Wisconsin River (permitted by WPDES Permit No. WI-0042765-07-0). 

Nearest Downstream Town Name: Mosinee, WI 

Distance from the impoundment: Approx. 4.5 miles 

Location: 

Latitude  44 Degrees 51 Minutes 14 Seconds N 

Longitude  -89 Degrees 39 Minutes 28.5 Seconds W 

State Wisconsin County Marathon 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? Wisconsin Department of Natural Resouces 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

This unit is diked on all sides and the water it is receiving has already passed through a series of 

secondary ponds, each containing silt fences, collecting the CCR, thereby “purifying” the water.  

This water is either recirculated to the plant or discharged into the Wisconsin River (which has been 

permitted by WPDES Permit No. WI-0042765-07-0).  If there were to be a failure at this location, the 

discharge would first go down the embankments, travel approximately 150± yards West to a 

perimeter ditch which encompasses the entire plant.  Next the discharge would travel another 

approximate 100± yards West where it would reach a naturally occurring ditch, then travel another 

variable distance West where it would then reach the Wisconsin River.  It is not likely, given the 

amount of storage within the pond that this discharge would ever reach the River.  The pond has 
been given the “low” rating and not the “less than low” rating, only because it is closest in proximity 

to the River than any of the other ponds on site. 
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 15 Embankment Material Native fill (documents provided 

by Utility) 

Pool Area (ac)  1.04 Liner Clay 

Current Freeboard (ft) 1 Liner Permeability Not available at this time 
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TYPE OF OUTLET (Mark all that apply) 

 
Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 
Outlet 

 

 

 

6” diameter  

pipe pumps water from the pond, over the embankment down 

to a manhole at the toe of the embankment which then 

recirculates the water to the plant for sluicing. 

A second pipe pumps water to the Wisconsin River (permited 

by WPDES permit No. WI-0042765-07-0. 

 

Material  

 
corrugated metal 

 
welded steel-pipe recirculating water back to plant. 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?    

 No Outlet  
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Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By 

Original design done by Sargent & 

Lundy.  Secondary basin modifications 

designed by Black & Veatch. 

 

 Yes No  
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Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Yes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

 

No. 
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Photo 1. Silver silo to store fly ash _Weston Generating Station _082112 



 

 

Weston Power Plant  C-2  
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Photo 2. Temporary fly and bottom ash storage _Weston Generating Station 

_082112 
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Photo 3. Looking SE at sluicing at S Primary Pond _Weston Generating Station 

_082112 

 

Photo 4. Looking NW from midpoint of NE Secondary Pond's S embankment (note 

silt curtain in foreground) _Weston Generating Station _082112 
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Wisconsin Public Service  Coal Combustion Residue Impoundment 

Rothschild, Wisconsin  Dam Assessment Report 

 

Photo 5. Looking NW from midpoint of NE Secondary Pond's S embankment (note 

silt curtain in foreground) _Weston Generating Station _082112 
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Rothschild, Wisconsin  Dam Assessment Report 

Photo 6. Looking S at location where sluicing coming out and sometimes boiler 

room drains combined combustion waste, bottom ash to the right (note silt curtain 

method being used here) _Weston Generating Station _082112 
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Photo 7. Water level monitoring point _Weston Generating Station _082112 
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Photo 8. Looking S at pipe leading from secondary to tertiary incisions if necessary 

_Weston Generating Station _082112 
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Photo 9. Looking S from berm between secondary and tertiary incisions _Weston 

Generating Station _082112 
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Photo 10. Looking NE at tertiary incision _Weston Generating Station _082112 
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Photo 11. Looking SW from berm between secondary and tertiary incisions; looking 

at Tertiary incision _Weston Generating Station _082112 
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Photo 12. Looking N at Tertiary incision from berm between secondary and tertiary 

incisions _Weston Generating Station _082112 
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Photo 13. Looking S at Secondary incisions from berm between Secondary and 

Tertiary incisions _Weston Generating Station _082112 
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Photo 14. Looking W, from SW toe of Tertiary Pond; looking toward 

woods/perimeter ditch _Weston Generating Station _082112 
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Photo 15. Looking W from SW Secondary Pond _Weston Generating Station 

_082112 
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Photo 16. Looking W, along perimeter ditch; this location is approximately 150 yds 

SW of Tertiary Pond _Weston Generating Station _082112 
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Photo 17. Looking S, along perimeter ditch; this location is approximately 150 yds 

SW of Tertiary Pond _Weston Generating Station _082112 
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April 21, 2014 
 
Mr. Stephen Hoffman 
US Environmental Protection Agency (5304P)  
1200 Pennsylvania Avenue, NW 
Washington, DC  20460 
 
Dear Mr. Hoffman: 
 
Draft Coal Combustion Residue Impoundment  
Round 12 - Dam Assessment Report, Weston Generating Station 
 
Reference: 1)  Email to Mr. H Giesler from Ms. J Englander dated February 27, 2014 
 
This letter and attachment hereto provides the Wisconsin Public Service Corporation (WPSC) comments 
on the draft Coal Combustion Residue Impoundment Round 12 - Dam Assessment Report prepared by 
Dewberry Consultants, LLC. This report documents the results of the August 21, 2012 inspection of the 
waste water treatment basins (management units) at the Weston Generating Station (Weston). After 
reviewing the draft report we question the appropriateness of assessing the Weston plant wastewater 
treatment basins against the 2004 Federal Guidelines for Dam Safety. We acknowledge that these plant 
management units may not meet all the dam inspection criteria used by the EPA for conducting the 
inspection but also recognize that these management units are not dams. WPSC believes that a clear 
distinction exists between a dam and the onsite management units and applying Federal Guidelines for 
Dam Safety is inappropriate due to the significant differences. The following provides a discussion of the 
Weston management units against how a dam is defined along with additional enhancements in design 
and operating characteristics that should be taken into consideration in their performance safety rating. 
 
FEMA Definition of a Dam 

WPSC believes the assessment of the management units at the Weston plant against dam safety 
requirements is inappropriate based upon the Federal Guidelines cited within the report. According to 
the 2004 Federal Guidelines for Dam Safety published by the Federal Emergency Management Agency 
(FEMA), a dam is defined as the following:  

Any artificial barrier, including appurtenant works, which impounds or diverts water, and 
which (1) is twenty-five feet or more in height from the natural bed of the stream or 
watercourse measured at the downstream toe of the barrier or from the lowest elevation of 
the outside limit of the barrier if it is not across a stream channel or watercourse, to the 
maximum water storage elevation or (2) has an impounding capacity at maximum water 
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storage elevation of fifty acre-feet or more. These guidelines do not apply to any such barrier 
which is not in excess of six feet in height regardless of storage capacity, or which has a 
storage capacity at maximum water storage elevation not in excess of fifteen acre-feet 
regardless of height (emphasis added). This lower size limitation should be waived if there is a 
potentially significant downstream hazard. 

As described in report Section 2.4, the impoundments evaluated have storage capacities of less than 
fifteen acre-feet. Further, the design documentation contained in Appendix A, Document 4, shows that 
the elevation between the maximum water storage elevation and lowest barrier elevation (i.e., toe of 
the embankment) is less than 25 feet. Lastly, with regards to potentially significant downstream hazards, 
the report acknowledges that “critical infrastructure within five miles downstream is nearly non-
existent”. Therefore, the impoundments at the Weston plant do not meet the criteria to be considered a 
dam.  
 
Additional Enhancements in Design and Operating Characteristics 

These management units were designed and constructed in 1981 as wastewater treatment settling 
basins that receive minor amounts of coal combustion residuals (CCR) fines that carry over from the 
primary bottom ash settling basins. These basins were design and are operated significantly different 
from the impoundments that have recently failed since they do not provide long term storage and/or 
disposal of CCR slurry. There are numerous design and operating characteristics that must be taken into 
account when evaluating these management units prior to determining a safety rating. They include; 

1) The structural soundness and hydrologic/hydraulic safety standards identified in the report do 
not apply to the wastewater treatment system basins under State of Wisconsin regulations or 
other Federal regulations. They were not designed to nor do they serve as CCR storage or 
disposal impoundments, but instead only receive incidental amounts of CCRs.  

2) These management units were constructed in 1981, and were designed by Sargent and Lundy, a 
reputable engineering firm that would have followed the industry standards in effect for this 
type of structure at the time of construction. 

3) There are multiple water level sensors that alarm in the Weston control room should the 
management unit approach an overfill situation. 

4) The management units are more than seven hundred feet away from the river. 
5) The “toe” of the embankment is approximately 20 feet above both the 100 and the 500 year 

Wisconsin River flood stage.  
6) Given the topography and soil conditions of the site, it is extremely unlikely that any discharge 

due to a failure of the management units would reach the Wisconsin River. The soil type in the 
area of the embankment is primarily sand. Thus most water would infiltrate the ground. If not, 
the water would travel towards the perimeter ditch where it would be contained. Furthermore, 
there is a natural low area adjacent to the river which would prevent a release to the river 
(unless flooding is occurring). Monthly inspections are conducted of each embankment and dike 
to observe conditions of the downstream slopes and toes, animal burrows, excess vegetation 
and other issues. 
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7) In addition, after extreme rainfall events the facility performs an additional visual inspection of 
the embankments and water levels. 

8) The design of the management units was approved by the Wisconsin Department of Natural 
Resources (WDNR) since it met the applicable regulatory requirements. 

9) An extensive geotechnical investigation was completed in 2003 for the Weston Unit 4 Project 
consisting of 50 soil borings, 4 test pits, and other test locations within the general area of new 
construction at Unit 4. As part of this investigation, a soil boring was completed on either side of 
the existing bottom ash management units (BV-3 and BV-4), with several other borings. The 
investigation verified subsurface soil conditions are suitable for construction of the management 
units and that no critical hydrogeologic conditions are present at the site. 

10) At the time of the inspection by Dewberry, the facility had an informal inspection program for 
monitoring of the management units. The monitoring program in place was deemed “adequate” 
for small, low hazard impoundments. The facility continues to monitor the management units 
on a monthly basis.  

 
Management Unit Rating 

As previously stated, WPSC does not believe that the State and Federal criteria for dam safety apply to 
the wastewater basins at the Weston plant. Since these management units do not meet the regulatory 
definition of a dam and would otherwise not be regulated as such by a state or federal agency, we 
believe that these basins should be unrated. However, if they must be rated, WPSC strongly believes the 
rating should be modified from a “Poor” rating to a “Fair” rating. WPSC believes a “fair” rating is 
warranted for the embankments because of their proven historical performance, current physical 
condition, low embankment height, shallow side slopes, pond level instrumentation/alarms, and 
monthly visual inspections. 
 
After reviewing the draft report we conclude that the four CCR management units are each rated Poor 
for continued safe and reliable operation due to the lack of sufficient engineering and structural stability 
analysis documentation. In light of recent failures of coal combustion residual (CCR) impoundment 
WPSC understands and supports the need for diligence in ensuring the integrity of coal combustion 
surface management units. WPSC is committed to the proper operation of management units at our 
generating facilities to prevent accidental releases of wastewater that could impact the environment. To 
show our commitment to resolving this issue, we believe that a structural stability analysis under static 
conditions is an appropriate analysis to demonstrate stability and safety of the management units. Since 
the original design data documentation could not be found, WPSC is willing to conduct a static stability 
analysis of the embankments around the basins in 2014. WPSC would be willing to share this analysis 
with USEPA when it becomes final and believe this analysis will warrant a “satisfactory” rating for the 
management units. 
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We appreciate the opportunity to review and provide comment on the content and technical 
conclusions of the draft report. If you have any questions regarding this submission, please contact Mr. 
Mark Metcalf at (920) 433-1833. 
 
Sincerely, 

 
 
Howard R. Giesler 
General Manager - Weston 
 
MWM 
 
Enc:  Comments on Draft Coal Combustion Residue Impoundment Assessment Report 

 



 
 
 

 
 

 

 

 
 
 

ATTACHMENT 1 
 
 

Comments on the Draft Coal Combustion Residue Impoundment  
 

Round 12 ‐ Dam Assessment Report 
 

 Weston Generating Station (Site 26) 
 
 
 
 
 



 
 
 

 
1 

 

 
Comments on the Draft Assessment 
 
General Comment: 
WPSC believes  the assessment of  the wastewater  treatment basins at  the Weston plant against dam 
safety  requirements  is  inappropriate  based  upon  the  Federal  Guidelines  cited within  the  report.  As 
described  in the draft report, the management units at the Weston plant are being evaluated,  in part, 
against the 2004 Federal Guidelines for Dam Safety published by the Federal Emergency Management 
Agency (FEMA). Within this document, a dam is defined as the following:  

Any artificial barrier, including appurtenant works, which impounds or diverts water, and which 
(1)  is  twenty‐five  feet  or more  in  height  from  the  natural  bed  of  the  stream  or watercourse 
measured at the downstream toe of the barrier or from the lowest elevation of the outside limit 
of the barrier if it is not across a stream channel or watercourse, to the maximum water storage 
elevation or (2) has an  impounding capacity at maximum water storage elevation of fifty acre‐
feet or more. These guidelines do not apply to any such barrier which is not in excess of six feet in 
height  regardless  of  storage  capacity,  or  which  has  a  storage  capacity  at  maximum  water 
storage elevation not  in excess of  fifteen acre‐feet regardless of height  (emphasis added). This 
lower size limitation should be waived if there is a potentially significant downstream hazard. 

The management  units  evaluated  have  storage  capacities  of  less  than  fifteen  acre‐feet.  The  design 
documentation contained in Appendix A, Document 4, shows that the elevation between the maximum 
water storage elevation and lowest barrier elevation (i.e., toe of the embankment) is much less than 25 
feet. Further, the management units are classified as  low hazard. Therefore, the management units at 
the Weston plant do not meet the criteria to be considered a dam. 
 
Introduction, Summary Conclusion and Recommendations 

1. Page  ii,  first  paragraph.  While  the  impoundment  release  at  the  TVA  Kingston  plant  was  a 
devastating event, reference to this event without properly describing the Weston plant results 
in conjecture to the reader. WPSC recommends replacing the first paragraph with the following 
language:  

“On August 21, 2011, Dewberry Consultants LLC conducted an on‐site assessment of the 
wastewater  treatment  basins  at  the Wisconsin  Public  Service  Corporation  ‐ Weston 
Generating Station.  The assessment was conducted as part of a national effort to assess 
the stability and functionality of the ash  impoundments and other units and then take 
needed corrective measures.” 

2. Page ii, impoundment ratings. The ratings used to assess the management units at the Weston 
plant have been adopted  from  the New  Jersey Department of Environmental Protection Dam 
Safety  Guidelines  for  the  Inspection  of  Existing  Dams,  January  2008.  WPSC  believes  it  is 
inappropriate  to  rate  the  management  units  against  standards  for  dam  safety  that  would 
otherwise not  apply under  any other  State or  Federal Program. The management units have 
been given a “Poor” rating, which is defined as the following: 
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A management unit safety deficiency  is recognized  for a required  loading condition  (static, 
hydrologic,  seismic)  in  accordance  with  the  applicable  dam  safety  regulatory  criteria. 
Remedial  action  is  necessary.  “Poor”  also  applies  when  further  critical  studies  or 
investigations are needed to identify any potential dam safety deficiencies. 

 
A management unit rated as “Fair” rating is defined as: 

Acceptable performance is expected under all required loading conditions (static, hydrologic, 
seismic) in accordance with the applicable safety regulatory criteria. Minor deficiencies may 
exist that require remedial action and/or secondary studies or investigations.” 

 
The draft report  indicates a “Poor” rating  is being assessed due to a  lack of documentation or 
previous  studies  to assess  the  stability of  the embankments. WPSC believes  the management 
unit ratings for the four management units should be revised from “Poor” to “Fair” for several 
reasons:  
 

a. In Wisconsin, dams are regulated pursuant to NR 333, Wisconsin Administrative Code. 
These basins do not meet the applicability requirements in NR 333.02 (1)(a) since their 
combined storage volume is less than 50 acre‐feet. The management units do not meet 
the regulatory definition of a dam found in the 2004 Federal Guidelines for Dam Safety 
given their size and  location. Therefore, there are no applicable dam safety regulatory 
criteria to evaluate the structures against. 

b. The  management  units  are  permitted  wastewater  treatment  basins  designed  by  a 
qualified  engineering  firm  and  constructed  in  accordance with  the  Industrial  Lagoon 
requirements  found  in NR 213, Wisconsin Administrative Code. The units are not CCR 
storage or disposal management units. 

c. Given that the management units are not immediately adjacent to a river or stream and 
the  ring dikes  receive no  surface water drainage  and  are not  affected by  river  flows, 
hydrologic/hydraulic analyses are not required pursuant to State or Federal guidelines. 
The base  flood elevation  for  the Wisconsin River near  the plant  for events with a 0.2 
percent annual chance (500 year) flood hazard is 1153’ (NAVD 1988)1, while the lowest 
elevation of the toe of the embankment around the basins is approximately 1174’.  The 
toe of the embankments is at least 500 feet from the base flood elevation mark. WPSC 
provided Figure 1 of this attachment as part of the August 2012 inspection depicting the 
location of  the  flood plain  relative  to  the management units. The map shows  the 100 
year flood and 500 year flood plain areas near the facility. 
 

d. Seismic stability  is not a concern at  the site. As described  in Section 7.1.5, soils at  the 
site have low susceptibility to liquefaction and EPA’s consultant stated that liquefaction 
is not a concern at the site. State regulations do not require seismic stability analyses, 
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and WPSC’s experience with the Federal Energy Regulatory Commission (FERC) has been 
that FERC also has recognized seismic loading at hydroelectric dams in Wisconsin is not 
a  primary  concern  since  the  probability  of  earthquakes  is  so  low.    As  additional 
guidance,  the  FERC  Engineering  Guidelines,  Chapter  IV,  Section  4‐6.6.5  specifically 
exempts Low Hazard embankments from seismic investigations. 

e. Field observations concluded “The overall assessment of the dam, based on a site visit, 
was that it was in satisfactory condition and no significant findings were noted” (Section 
5.1). 

 
Purpose and Scope 

1. Page  iii, first sentence.   WPSC suggests changing “Coal Combustion Surface  Impoundments” to 
“Coal Combustion Residue Surface Management units.” 

2. Page iii, first sentence.  Replace the word “dam” with “management unit.” 

3. Page  iii,  first  paragraph,  last  sentence.  The  report  states  that  the  initiative  will  address 
management units that are classified as having one of four hazard potential rankings.   Section 
2.3 only describes 3 hazard classifications. WPSC recommends revising Section 2.3 to include all 
hazard potential rankings to be consistent with this paragraph and the information provided in 
the inspection check lists. 

4. Page  iii,  last  paragraph,  first  sentence.   We  suggest  the  first  sentence  read  as  follows:  “The 
purpose  of  this  report  is  to  evaluate  the  condition  and  potential  for  CCR  release  from  the 
management units at the Weston Plant and rate the units for hazard potential classification.” 

5. Page  iv,  limitations  paragraph.  Replace  the word  “dam”  in  the  first  and  last  sentences with 
“management unit.” 

 
Conclusions  

1. Page 1‐1, section 1.1.1.  WPSC suggests adding the following statement to the beginning of the 
paragraph:  

“The sizes of the management units at the Weston Plant are less than the thresholds which 
would require State or Federal regulation under dam safety standards.” 

2. Page 1‐1, section 1.1.1, last sentence.  As stated above, WPSC suggests changing the ratings of 
the management units from “Poor” to “Fair”. 

3. Page 1‐1, sections 1.1.2.  WPSC suggests adding the following statement after the second 
sentence of the paragraph:  

“Given that the impoundments are not immediately adjacent to a river or stream and the 
ring dikes receive no surface water drainage, hydrologic/hydraulic analyses are not required 
pursuant to State or Federal guidelines.” 
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4. Page 1‐1, section 1.2.2. WPSC suggests adding the following statement after the third sentence 
of the paragraph: 

“In response to the overtopping events, WPSC raised the grade in low areas along the 
embankment and installed level meters to monitor the management units. The level meters 
are calibrated on an annual basis.” 

5. Page 1‐1, sections 1.1.2, last sentence.  As stated above, WPSC suggests changing the ratings of 
the management units from “Poor” to “Fair”. 

6. Page 1‐1, section 1.1.3. WPSC suggests modifying this paragraph as follows: 

“The supporting technical documentation is not adequate to evaluate the structural stability 
of the management units against current standards for dam safety. The utility has not been 
able  to  provide  a  design  report  for  the  original management  units  (constructed  in  1981, 
designed by Sargent and Lundy, Chicago, IL), nor did Dewberry receive any relevant analysis 
information  on  these  units.  At  the  time  of  construction  and  modification  of  the 
management units, the embankments were constructed to the design requirements found 
in  the Wisconsin Administrative  Code.    Construction  specifications  and  liner  permeability 
related to the original design was provided by the utility.   An engineering report related to 
embankments constructed  in 2005 when a railroad  loop was constructed was provided by 
WPSC. At  the  time of construction,  the management units were not required  to meet  the 
design standards which they are being evaluated against in this document.” 

7. Page 1‐2, section 1.1.8.  WPSC believes the management units should be rated as “Fair” as 
discussed above. 

Recommendations 
1. Page  1‐3,  section  1.2.1.  WPSC  disagrees  with  the  recommendation  of  a  need  to  perform 

structural  stability  calculations  under  seismic  conditions  to  show  the  dikes  have  sufficient 
factors of safety to prevent failure and release to the environment. The management units meet 
the  applicable  design  requirements  found  in  NR  213, Wisconsin  Administrative  Code.    The 
management units are not subject to the State requirements for water retaining structures (i.e., 
dams) found in NR 333, Wis. Admin. Code as the combined storage volume is less than 50 acre‐
feet. NR 333 only  requires a  stability analysis of  the dam during base  flow  conditions and at 
maximum  load  (static)  conditions.  Further,  Federal  guidelines  for dam  safety do not apply  to 
these management units as described above.   WPSC agrees  it  is a good practice  to perform a 
stability analysis under static conditions. 

2. Page 1‐3,  section 1.2.2. WPSC disagrees with  the  recommendation  to perform hydrologic and 
hydraulic analyses of management unit performance under flood conditions.  The management 
units are not subject to river flows.   The base flood elevation for the Wisconsin River near the 
plant  is 1153’, while  the  lowest elevation of  the  toe of  the embankment around  the basins  is 
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approximately 1174’. Consequently, the only hydrologic effect that could potentially impact the 
basin is a rain event. Inflow of water to the basins is managed by the facility. The management 
units are not collection basins for control of stormwater runoff. The 100 year, 24‐hour rainfall 
event  for  Marathon  County,  WI  is  approximately  5.83”2.  The  basins  are  operated  with  a 
freeboard of 19”; therefore there is adequate capacity to handle a significant precipitation event 
without overtopping.  

3. Page  1‐1,  Section  1.1.3. WPSC  believes  the management  units  should  be  rated  as  “Fair”  as 
discussed above. 

 
Participants and Acknowledgements 

1. There is a typo in the name of a participant.  Please revise the spelling for Dave Molzahn. 
 
Description of the Coal Combustion Residue Management Unit(s)  

1. Note there are two pages labeled 2‐2. 

2. Please revise the labels for Tables 2.1a through 2.1d from “dam” to “management unit”. 

3. The management unit identifiers in Tables 2.1a and 2.1b need to be switched.  The data in 2.1a 
is  for  the Northeastern management unit, and  the data  in Table 2.1b  is  for  the Northwestern 
management unit. 

4. Table 2.1b. The length of the Northwestern Secondary Ash Pond is listed as 405 feet. Based on 
an  interpretation of drawing S3002  in Drawing 13,  the  length of  the basin  (distance between 
embankment crest in the middle of the management unit) is approximately 275 feet. 

5. Table 2.1d. The length of the Southwestern Secondary Ash Pond is listed as 325 feet. Based on 
an  interpretation of drawing S3002  in Drawing 13,  the  length of  the basin  (distance between 
embankment crest in the middle of the management unit) is approximately 150 feet. 

6. Page 2‐5, Section 2.3. It should be noted that the management units at the Weston Generating 
Station, while classified as small for the purpose of the evaluation, are well below the minimum 
size classification listed in Table 2.2a. 

7. Page 2‐6, Tables 2.3a and 2.3b.   The names of the ponds need to be corrected. The capacities 
listed  in Table 2.3a are  the capacities  for  the Northwest Secondary Pond, while  the capacities 
listed in Table 2.3b are for the Northeastern Secondary Pond. 

8. Page 2‐7, section 2.5.1.   To clarify, please revise  the beginning of  the  fourth paragraph  to  the 
following: 

“The facility was originally designed with two secondary storage basins. In 2005, the railroad 
loop was constructed which essentially split the existing basins  into four secondary basins. 
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New Embankments were constructed with an underground conduit to allow the north and 
south secondary basins to operate as one hydraulically connected pond.” 

 
Summary of Relevant Reports, Permits, and Incidents 

1. Page 3‐2, last sentence. WPSC suggest modifying the sentence as follows: 

“In  response  to  these  events  in  2008,  WPSC  raised  the  grade  of  the  area  on  the 
embankment where  the overtopping occurred and  installed  level meters on  the basins  to 
monitor water elevation to prevent any future overflow of the secondary or tertiary basins.” 

 
Summary of History of Construction and Operation 

1. Page 4‐1, section 4.1.1, last paragraph. This sentence should state “Next, a protective sand and 
rock layer was installed.” 

2. Page 4‐1, section 4.1.2. We suggest the following language to clarify the modification: 

“In 2005,  the  secondary  treatment basins were modified  for  the  installation of a  railroad 
loop  track  at  the  site.    As  a  result,  new  embankments  were  constructed,  effectively 
separating  the existing  secondary basins. New embankments were constructed parallel  to 
the railroad track using the same materials and configuration as the existing embankments. 
The eastern and western basins are connected via a culvert underneath the railroad track, 
oriented perpendicular to the track. There is one culvert connecting the northern basins and 
one culvert connecting the southern basins.”  

 
Field Observations 

1. Page 5‐1, Section 5.1, third paragraph.  Please replace “dam” with “management unit”. 

2. Page 5‐12, Photo 5.5.4a. Note the pump in the photo is used to transfer water to the truck 
washing station on the temporary CCR storage pad adjacent to the management units. 

 
Hydrologic/Hydraulic Safety  

1. Page 6‐1, section 6.1.1, Flood of Record.  WPSC provided Figure 1 of this attachment as part of 
the August 2012 inspection depicting the location of the flood plain relative to the management 
units. The map shows the 100 year flood and 500 year flood plain areas near the facility3. 

2. Page 6‐1, section 6.1.2 Inflow Design Flood.  This is not applicable as the management units are 
not  subject  to  river  flows  and  inflow  to  the management  units  is  controlled  by  the  facility. 
Consequently, the only hydrologic effect that could potentially impact the basin is a rain event. 
As provided above, the basins are operated with sufficient freeboard to contain rainfall from a 
100 year rain event. 
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Structural Stability 

1. Page  7‐1,  Section  7.1.1. As  described  in  Section  7.1.5,  liquefaction  is  not  considered  to  be  a 
concern at the site given the very  low probability of a seismic event and the soil types present 
beneath the units are not susceptible to liquefaction. Therefore a seismic stability analysis is not 
warranted.  WPSC recommends revising section 7.1.1 to the following: 

“Structural  stability  cannot  be  assessed  without  the  design  report  and  a  static  stability 
analysis.  Seismic stability is not considered a concern for this site as described in 7.1.5.” 
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Legend

Wisconsin Wetland Inventory (WWI) maps show graphic representations of the type, size and location of wetlands in Wisconsin. These maps have been prepared from the analysis of high altitude imagery in conjunction with soil surveys, topographic maps, previous wetland inventories and field work. State statutes
define a wetland as "an area where water is at, near or above the land surface long enough to be capable of supporting aquatic or hydrophytic vegetation and which has soils indicative of wet conditions."  The principal focus of the WWI is to produce wetland maps that are graphic representations of the type, size and
location of wetlands in Wisconsin. Within this context, the objective of the WWI is to produce reconnaissance level information on the location, type, size of these habitats such that they are accurate at the nominal scale of the 1:24,000 (1 inch = 2000 feet) base map. The DNR recognizes the limitations of using
remotely sensed information as the primary data source. They are to be used as a guide for planning purposes. There is no attempt, in either the design or products of this inventory, to define the limits of jurisdiction of any Federal, State, or local government or to establish the geographical scope of the regulatory
programs of government agencies. Persons intending to engage in activities involving modifications within or adjacent to wetland areas should seek the advice of appropriate Federal, State, or local agencies concerning specified agency regulatory programs and jurisdictions that may affect such activities. The most
accurate method of determining the legal extent of a wetland for federal or state regulations is a field delineation of the wetland boundary by a professional trained in wetland delineation techniques.
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Executive Summary 

The Wisconsin Public Service Corporation (WPSC) owns and operates the Weston 
Generating Station located at 2501 Morrison Avenue in Rothschild, Wisconsin.  The facility 
is a base load, coal fired, electrical power station having four coal fired boilers used for the 
production of electricity.  Units 1-4 have capacities of 60, 75, 325, and 595 MW.  The units 
were commissioned in 1954, 1960, 1981, and 2008, respectively.  WPSC burns sub-
bituminous coal from the Powder River Basin as the primary fuel source in the boilers.  As a 
result, coal combustion residual products (fly ash, bottom ash, and FGD ash) are generated.   
 
The United States Environmental Protection Agency (US EPA) retained Dewberry 
Consultants LLC, (Dewberry) from Fairfax, Virginia as their contract engineer to perform an 
assessment of the Weston Generating Station bottom ash treatment basins for Weston Unit 3. 
These basins are referred to as “management units” in EPA’s draft assessment.  Based on 
their site visit conducted on Tuesday, August 21, 2012, and information provided by WPSC 
to support the assessment, the basins have been given an initial rating of POOR due to a lack 
of sufficient engineering and structural stability data.  WPSC has retained GEI to assist in 
providing technical documentation regarding the geotechnical structural stability of the 
basins.  
 
After reviewing construction documentation and subsurface exploration data from the 
permanent operating record of the site, GEI performed a very conservative geotechnical 
stability analysis of the secondary bottom ash basins.  The result of the geotechnical stability 
analysis shows that the secondary bottom ash basins have adequate factor of safety under the 
normal pool, maximum pool, rapid draw down, and seismic conditions modeled.  The 
calculated factor of safety values exceed generally accepted minimum factor of safety criteria 
and no further exploration or investigation is necessary at this time. 
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1. Introduction 

The Wisconsin Public Service Corporation (WPSC) owns and operates the Weston 
Generating Station located at 2501 Morrison Avenue in Rothschild, Wisconsin.  The facility 
is a base load, coal fired, electrical power station having four coal fired boilers used for the 
production of electricity.  Units 1-4 have capacities of 60, 75, 325, and 595 MW.  The units 
were commissioned in 1954, 1960, 1981, and 2008, respectively.  WPSC burns sub-
bituminous coal from the Powder River Basin as the primary fuel source in the boilers.  As a 
result, coal combustion residual (CCR) products (fly ash, bottom ash, and FGD ash) are 
generated.   
 
Fly ash is dry handled from Units 1-3.  Fly ash is removed from the flue gas stream of Units 
1&2 using electrostatic precipitators.  Fly ash is removed from the flue gas of Unit 3 using a 
bag house.  The fly ash is collected in hoppers and transferred to dry storage silos.  The fly 
ash is transferred to vendors for beneficial use as a cement replacement in concrete or the fly 
ash is moisture conditioned using a rotary mixer, then transported to a temporary ash storage 
pad where it is stockpiled for beneficial reuse projects as structural fill.   
 
Unit 4 has a dry flue gas desulfurization (FGD) air emission control system to remove sulfur 
dioxide.  The FGD waste is removed by a bag house, collected in hoppers, and is eventually 
transferred to a dry storage building.  FGD waste from Unit 4 is moisture conditioned using a 
rotary mixer and transported to a temporary ash storage pad where it is stockpiled for 
beneficial reuse projects as structural fill.   
 
Bottom ash from Unit 3 is collected from the boiler and sluiced to a series of redundant 
treatment basins (i.e., the management units).  The coal combustion residuals are sluiced to 
one of two primary settling basins where the CCR quickly settles out and the sluice water 
quickly flows to the secondary basin.  Dewatered bottom ash is removed from the primary 
basins on a weekly basis using a front-end loader and transported via dump truck to the ash 
storage pad for future beneficial use.  Weston produces about 80,000 to 85,000 tons per year 
of bottom ash.   
 
Bottom ash from Weston Unit 4, along with pulverizer rejects and economizer ash, is 
conveyed via the submerged flight conveyor and mostly de-watered prior to being dumped 
into a dump truck and taken to a temporary ash storage pad. 
 
The secondary bottom ash basins are designed to provide residence time for the CCR fines to 
settle out from the sluice water.  To improve residence time and assist in settling the fines, 
silt curtains are used in the secondary bottom ash basins.  In 2005, to increase the rail car 
capacity of the plant, the secondary bottom ash basins were bisected to facilitate the 



Geotechnical Stability Analysis 
Secondary Bottom Ash Basins 
Weston Generating Station, Rothschild, Wisconsin 
May 22, 2014 
 

GEI Consultants, Inc. 2 

construction of a rail line.  So rather than having north and south secondary bottom ash 
basins, Weston has Northeastern, Northwestern, Southeastern, and Southwestern secondary 
bottom ash basins.  Equalizing underground conduits were installed beneath the rail lines to 
maintain the water levels of the Northeastern and Northwestern bottom ash basins and the 
Southeastern and Southwestern bottom ash basins.  Water from the secondary bottom ash 
basins is treated for pH and suspended solids, as needed, and pumped to a Tertiary Basin 
where the water is either reused as carriage water for sluicing bottom ash in a close-loop 
system or discharged to the Wisconsin River under WPDES Permit No. WI-0042756-07-0.  
Figure 1: Site Location Diagram, shows the site and the location of the basins. 
 
The United States Environmental Protection Agency (US EPA) retained Dewberry 
Consultants LLC, (Dewberry) from Fairfax, Virginia as their engineer contractor to perform 
the assessment of the Weston Generating Station bottom ash basins. The purpose of the 
assessment was to evaluate the condition of and potential for residue release from 
management units and determine a hazard potential classification rating for the units. Based 
on their site visit conducted on August 21, 2012, Dewberry considered the Unit 3 secondary 
bottom ash basins as being management units with a potential hazard.  The Primary basins 
were not considered a hazard because of the berm height and size.   WPSC submitted 
information indicating it does not consider the Tertiary basin to be a basin that contains CCR.  
Based on plant operations and visual assessment Dewberry concurred and did not assess the 
Tertiary basin.  
 
According to the United States Army Corp of Engineers ER-1110-2-106 Guidelines for 
Safety Inspections of Dams the secondary bottom ash basin size classification is SMALL (all 
height are less than 25 feet and less than 1,000 acre-feet of water storage) and according to 
Federal Emergency Management Administration FEMA 93 – Federal Guidelines for Dam 
Safety the hazard classification is LOW in the event of failure (no loss of life expected and 
low economic loss and generally limited to the owner).  However, Dewberry and the US 
EPA concluded that the secondary bottom ash basins should be rated as POOR due to a lack 
of sufficient engineering and structural stability data.   
 
WPSC has retained GEI to assist in providing technical documentation regarding the 
geotechnical structural stability of the basins and to provide the additional engineering and 
structural stability documentation to support a SATIFACTORY rating of the basins. 
 
Our work was performed in accordance with GEI proposal dated April 16, 2014.  Integrys 
issued Purchase Order No. 1200139229 dated April 18, 2014 as authorization to proceed.  
Our scope of work included the following: 
 

 Site visit and project meeting with basin operation staff, 
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 Review of existing documentation regarding the design and construction of the 
secondary bottom ash basins including historic soil boring information, operating 
records, and groundwater monitoring data from nearby wells, 
 

 Geotechnical stability analysis of a critical cross-section of the secondary bottom ash 
basins, and 
 

 Preparation of a report to present results of our geotechnical stability analysis. 
 
This report presents the results of the above scope of work and includes the following 
sections: 
 

Section 1 Introduction 
Section 2 Documents Reviewed and Relied Upon 
Section 3 Site Conditions 
Section 4 Stability Analysis 
Section 5 Conclusions and Recommendations 
Section 6 General Qualifications 
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2. Documents Reviewed and Relied Upon 

GEI reviewed and relied upon the following documents in evaluating the structural stability 
of the Secondary Bottom Ash Basins: 
 
Design and Documentation Drawings 

Black & Veatch, (2004) Drawing S3001, Grading & Drainage, Site Area 1 Plan.  Weston 
Generating Station, Unit 4. Wisconsin Public Service Corporation. September 15, 
2004 

Black & Veatch, (2004) Drawing S3002, Grading & Drainage, Site Area 2 Plan.  Weston 
Generating Station, Unit 4. Wisconsin Public Service Corporation. September 15, 
2004 

Black & Veatch, (2004) Drawing S3007, Grading & Drainage, Site Area 7 Plan.  Weston 
Generating Station, Unit 4. Wisconsin Public Service Corporation. September 15, 
2004 

Black & Veatch, (2004) Drawing S3050, Grading & Drainage, Site Typical Sections.  
Weston Generating Station, Unit 4. Wisconsin Public Service Corporation. September 
15, 2004 

Black & Veatch, (2004) Drawing S3051, Grading & Drainage, Site Typical Sections & 
Details.  Weston Generating Station, Unit 4. Wisconsin Public Service Corporation. 
September 15, 2004 

Black & Veatch, (2004) Drawing S3000, Grading & Drainage, Site Key Plan, General Notes 
& Legend.  Weston Generating Station, Unit 4. Wisconsin Public Service 
Corporation. September 15, 2004 

Sargent & Lundy, (1978) Drawing No. C-20, Grading, Roadwork, and Drainage Plan, Sheet 
10. Weston Generating Station, Unit 3. Wisconsin Public Service Corporation, 
Wausau, WI. 1978. 

Sargent & Lundy, (1978) Drawing No. C-21, Grading, Roadwork, and Drainage Plan, Sheet 
11. Weston Generating Station, Unit 3. Wisconsin Public Service Corporation, 
Wausau, WI. 1978. 

Sargent & Lundy, (1978) Drawing No. C-42, Miscellaneous Sections and Details, Sheet 1. 
Weston Generating Station, Unit 3. Wisconsin Public Service Corporation, Wausau, 
WI. 1978. 

Sargent & Lundy, (1978) Drawing No. C-43, Miscellaneous Sections and Details, Sheet 1. 
Weston Generating Station, Unit 3. Wisconsin Public Service Corporation, Wausau, 
WI. 1978. 
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Sargent & Lundy, (1978) Drawing No. C-44, Miscellaneous Sections and Details, Sheet 3. 
Weston Generating Station, Unit 3. Wisconsin Public Service Corporation, Wausau, 
WI. 1978. 

Engineering Reports 

Black & Veatch Corporation (2004). Wisconsin Public Service Corporation Weston North 
Unit 4 Rothschild, WI. Geotechnical Report Revision 0. January 14, 2004. 

Dewberry Consultants LLC (2014). Coal Combustion Residue Impoundment Round12 – 
Dam Assessment Report.  Weston Generating Station (Site 26) Northeastern, 
Northwestern, Southeastern and Southwestern Secondary Bottom Ash Treatment 
Ponds.  Wisconsin Public Service Rothschild, WI. February 2014. 

STS Consultants, Inc. (1980). Merrill Gravel & Construction Company Laboratory Test 
Results. Proposed Soil-Bentonite Liner. Wisconsin Public Service, Weston Unit 3 
Plant Expansion Weston, WI. July 16, 1980. 

Groundwater Monitoring Well Data 

Wisconsin Department of Natural Resources, Groundwater and Environmental Monitoring 
System (GEMS) Database, http://dnr.wi.gov/topic/Landfills/gems.html, Wisconsin 
Public Service Corporation, Weston #3 Landfill, WDNR License No. 2879.  

References 

Gueddouda, M.K., Lamara, MD, Aboubaker, N., Taibi, S. (2008), “Hydraulic Conductivity and 
Shear Strength of Dune Sand-Bentonite Mixtures,” International Conference on Construction 
and Building Technology, ICCBT 2008-E-(12), June 2008, Kuala Lumpur, Malaysia,  pp 
139-150.   

U.S. Army Corp of Engineers, (1979), “Recommended Guidelines for Safety Inspection of 
Dams,” ER 1110-2-106. Washington D.C., September 1979.  

U.S. Army Corp of Engineers, (2003), “Slope Stability,” EM 1110-2-1902. Washington D.C., 
October 2003.  

U.S. Department of Homeland Security, Federal Emergency Management Agency, (2004) 
Federal Guidelines for Dam Safety, FEMA 93, Denver: Bureau of Reclamation, U.S. 
Department of Interior. 
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3. Site Conditions 

3.1 Secondary Bottom Ash Basins 

The secondary bottom ash basins are designed to provide residence time for settling bottom 
ash fines from the sluice water.  The basins were designed as two parallel basins where one 
basin could be taken off line for cleaning while the other remained in service.  The basins 
were designed and constructed with 3 horizontal to 1 vertical (3H:1V) interior and exterior 
slopes and a minimum crest width of the exteriors berms of 10 feet.  An interior dike bisects 
the secondary basins.  The interior dike was constructed with 3H:1V slopes and a minimum 
crest width of 6 feet.  The crest elevation of the secondary basins was designed by Sargent & 
Lundy to be constructed at elevation +1,182.5 feet.  The interior of each basin is lined with a 
1-foot thick compacted sand-bentonite liner system, 1-foot soil protection layer, and 2 feet of 
crushed stone.   
 
In 2005, as part of the Weston Unit 4 construction project, the secondary basins were 
bisected by a loop railroad line to serve the needs of the plant.  Underground conduits 
installed below the rail lines equalize water elevation in each basin and connect the 
Northeastern and Northwestern Basins and the Southeastern and Southwestern Basins, 
respectively.  The design and construction of the rail line and secondary basin modifications 
were completed by Black & Veatch.  Figure 2: Plan View, is a topographic map showing the 
basins, boring locations, and adjacent groundwater monitoring wells.   
 
The dikes were constructed from on-site soil that was placed and compacted.  GEI 
conservatively estimated the dike soils to be fine to medium sand based on borings BV-03, 
BV-04, BV-07, BV-08, and BV-09 and the soil recommendations from the WPSC Weston 
North Unit 4 Geotechnical Report by Black & Veatch Corporation dated January 14, 2004.  
The moist unit weight recommendation for on-site fine to medium sand (SW) is 120 pcf with 
a conservative friction angle of 28 degrees.   
 
The sand-bentonite liner properties are estimated based on the Maximum Technologies 
Report of Soil Analysis dated March 24, 2005 and Gueddouda et, al, (2008). For our analyses 
we modeled the sand-bentonite layer with a saturated unit weight of 130 pcf, drained friction 
angle of 22 degrees, and undrained shear strength of 1,000 psf.  

3.2 Subsurface Soil Conditions 

Geotechnical Report – Wisconsin Public Service Corporation Weston North Unit 4, 
Rothschild, Wisconsin dated January 14, 2004 contains soil borings advanced near the 
secondary bottom ash basin.  Black & Veatch advanced the soil borings using hollow stem 
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augers to the water level, and then switched to rotary wash drilling below the water table.  
Soil samples were reportedly obtained using a split barrel sampler while performing standard 
penetration tests (SPT).  Soil borings BV-03, BV-04, BV-07, BV-08, and BV-09 were 
advanced near the secondary basins in support of the basin modifications and were used by 
GEI to define the subsurface soil conditions.  In general these borings encountered fill near 
the surface, underlain by natural granular sandy soils.  Based on the geotechnical borings 
near the secondary bottom ash basins GEI estimated a moist unit weight of 120 pcf with a 
conservative friction angle of 30 degrees for the medium dense natural sands (SP-SW).   

3.3 Groundwater Conditions  

The Wisconsin River is located west of the secondary bottom ash basins and flows north-
south.  Based on FEMA Map Number 55073C0631F dated July 22, 2010, the 100-year flood 
elevation of the Wisconsin River near the secondary ash basins is elevation +1,153.5 feet 
(NAVD88).  The normal pool elevation is estimated to be +1,140.0 feet.   
 
GEI obtained groundwater monitoring well data from the Wisconsin Department of Natural 
Resources (WDNR), Groundwater and Environmental Monitoring System (GEMS) Database 
for the WPSC Weston Landfill #3.  Groundwater monitoring wells adjacent to the secondary 
ash basins are OW-38, OW-43A, OW 43B.  Monitoring wells located north of the basins 
include OW28AR, OW28BR, OW-30A, OW30B, OW 40A, and OW 40B.  The location of 
these wells is shown on Figure 2: Plan View. 
 
To estimate groundwater conditions around the basin we selected the second quarter 
monitoring date of June 10, 2013.  Table 1 – Groundwater Monitoring Well Data presents the 
monitoring data from adjacent wells from the second quarter of 2013. 
 

Table 1 – Weston Groundwater Monitoring Well Data 2Q 2013  
Monitoring Well Groundwater Elevation (ft) 

OW-28AR +1,145.26 

OW-28BR +1,145.30 

OW-30A +1,144.87 

OW-30B +1,144.84 

OW-38 +1,144.73 

OW-40A +1,145.99 

OW-40B +1,147.03 

OW-43A +1,145.08 

OW-43B +1,145.09 
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Figure 3: Weston Generating Station Secondary Ash Basin Ground and Surface Water 
Conditions shows the Normal Pool and 100 year Flood Elevation of the Wisconsin River, the 
normal operating level and maximum pool elevation of the Secondary Bottom Ash Basins, 
and the recorded groundwater elevations for the adjacent groundwater monitoring wells. For 
purposes of our analyses, we used a phreatic surface elevation of +1,145 feet in the natural 
sand soils underlying the basins.   
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4. Analyses 

Based on the geometry and design of the secondary basin, GEI selected one cross-section for 
analysis - Section A-A’.  This section corresponds to detail Section 43 from Drawing C-42, 
Miscellaneous Sections & Details, Sheet 1, as shown on Drawing C-20 Grading Roadwork, 
& Drainage Plan – Sheet 10, Weston Generating Station Unit 3, Wisconsin Public Service 
Corporation.  Figure 2: Plan View, shows the location of Section A-A’.   
 
The perimeter dike is a controlled compacted fill embankment with 3 horizontal to 1 vertical 
(3H:1V) side slopes and a 10-foot-wide crest width.  The dike was constructed to elevation 
+1182.5 feet and has a vertical height ranging from 4 to 11 feet.   
 
The basin dike was evaluated using two sets of time-dependent soil strength parameters.  
Both effective stress analysis and total stress analysis were conducted to evaluate the basin 
dikes.  Effective stress analysis parameters were used to model drained, long-term, steady-
state loading conditions where excess pore water pressures have had time to dissipate.  Total 
stress analysis parameters were used to model undrained, short-term loading conditions such 
as drawdown and seismic events, where excess pore water pressures could develop in fine-
grained soils and have not had time to dissipate.  Table 2 summarizes the effective and total 
stress soil strength parameters for each of the soil layers used in the analysis.   
 

Table 2: Soil Parameters Used For the Geotechnical Stability Analysis 

Soil Description 
Unit 

Weight 
Effective Stress 

Strength Parameters 
Total Stress Strength 

Parameters 
(pcf) c' (psf) ' c' (psf) 

Compacted Dike Fill Soils (SW) 120 0 28 0 28 

Natural Sands Medium Dense (SP-SW) 120 0 30 0 30 

Bentonite-Sand Liner 130 0 22 1,000 0 

Soil Cover (SW) 120 0 28 0 28 

Crushed Stone (GP) 110 0 32 0 32 

 
The basins were not designed for CCR storage, disposal, or operating levels above the 
perimeter dike.  Therefore, the CCR within the basin was assigned no strength parameters as 
a conservative approach to the analysis.  The ash was modeled as water so that it applied 
weight and pressure but did not contribute any stabilizing resistance. 
 
Four loading scenarios were evaluated for the secondary basins.  The loading conditions 
modeled are referred to as the normal pool condition (water level at +1,180.75 feet), the 
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maximum pool condition (water level at +1,182.5 feet), a drawdown condition, and the 
seismic condition.  Groundwater levels modeled are based on the design pond levels and the 
groundwater levels in the adjacent monitoring wells.  The cross-section was analyzed for the 
effective stress and total stress conditions.  Total stress conditions would be representative of 
the expected undrained soil strengths immediately after filling of the basin is completed, 
under a drawdown where the basin would be dewatered for cleaning, and under seismic 
conditions.  The effective stress condition is a representation of the drained, long-term 
strengths that can be expected over time.  This would be the normal steady-state operating 
condition of the basin.  The drawdown case is representative of the condition when the basin 
is drained and the sand-bentonite liner could remain saturated.  Based on the basin design and 
ground and surface water conditions it is not a typical “rapid drawdown condition” where 
water pressures can be difficult to predict due to the rapid nature of the loading and drainage 
that occurs.  In our drawdown case we assumed total stress conditions with the sand 
bentonite liner saturated and the basin empty.  An analysis was performed to determine what 
effect an earthquake would have on the stability of the basin.  GEI chose a maximum 
probable earthquake for Weston Generating Station based on the 2008 United States 
Geological Survey National Seismic Hazard Maps, Peterson et.al (2008).  The maximum 
probable earthquake has a peak ground acceleration of 0.02 g with a 2 percent Probability of 
Exceedance in 50 years.   
 
Appropriate factors of safety are required to ensure adequate performance of slopes 
throughout their design lives.  Two of the most important considerations that determine 
appropriate magnitudes for factor of safety are uncertainties in the conditions being analyzed, 
including shear strengths and consequences of failure or unacceptable performance.  
 
What is considered an acceptable factor of safety should reflect the differences between new 
slopes, where stability must be forecast, and existing slopes, where information regarding 
past slope performance is available.  In the case of secondary basins at Weston, there is a   
33-year history of satisfactory performance and no instability issues.  A history which is free 
of signs of slope movements provides solid evidence that a slope has been stable under the 
conditions it has experienced.  Therefore, values of factors of safety lower than those 
required for new slopes can be justified for the existing slopes, if necessary. 
 
Geotechnical engineers have relied upon judgment, precedent, experience, and regulations to 
select suitable factors of safety for slopes.  For design and construction of earth and rock-fill 
dams, required factors of safety continue to be based on experience and guidance from the 
United States Army Corp of Engineers.  Factors of safety recommended by the United States 
Army Corp of Engineers for various types of slopes and analysis conditions are summarized 
in Table 4.  These are the minimum required factors of safety for new embankments at dams.  
They are advisory for existing dams and other types of slopes.  



Geotechnical Stability Analysis 
Secondary Bottom Ash Basins 
Weston Generating Station, Rothschild, Wisconsin 
May 22, 2014 
 

GEI Consultants, Inc. 11 

Table 4 - Minimum Required Factor of Safety  
for New Earth and Rock Filled Dams from USCOE EM1110-2-1902 Slope Stability 

Analysis Condition1 Required Factor of Safety Slope 

End of Construction2 1.3 Upstream and Downstream 

Long-Term (Steady-state seepage, maximum 
surcharge pool, spill way crest or top of gates) 1.5 Downstream 

Maximum surcharge pool3 1.4 Downstream 

Rapid drawdown 1.1-1.3 4,5 Upstream 
1 For earthquake loading, see ER 1110-2-1806 for guidance. An Engineer Circular, “Dynamic Analysis of Embankment Dams,” is still 
in preparation.  
2 For embankments over 50 feet high on soft foundations and for embankments that will be subjected to pool loading during 
construction, a higher minimum end-of-construction factor of safety may be appropriate. 
3 Pool thrust from maximum surcharge level. Pore pressures are usually taken as those developed under steady-state seepage at 
maximum storage pool.  However, for pervious foundations with no positive cutoff steady-state seepage may develop under maximum 
surcharge pool. 
4 Factor of safety (FS) to be used with improved method of analysis described in Appendix G of EM 1110-2-1902 Slope Stability 
5FS = 1.1 applies to drawdown from maximum surcharge pool; FS = 1.3 applies to drawdown from maximum storage pool.   
For dams used in pump storage schemes or similar applications where rapid drawdown is a routine operating condition, higher factors 
of safety, e.g., 1.4-1.5, are appropriate. If consequences of an upstream failure are great, such as blockage of the outlet works resulting 
in a potential catastrophic failure, higher factors of safety should be considered. 

 
The desired factors of safety are based on the loading condition and normal engineering 
practice.  For the steady-state loading condition (Scenarios I and II), a safety factor of 1.5 or 
greater would generally be considered acceptable; for the rapid drawdown condition 
(Scenario III), a factor of safety of 1.1 or greater would generally be considered acceptable; 
and for the seismic event (Scenario IV), a safety factor of 1.2 or greater is generally 
considered acceptable.  However, after any significant seismic or flooding event, a 
comprehensive inspection should be performed to evaluate the dikes and any necessary 
repairs implemented.  Table 5 – Slope Stability Analysis Results summarizes the analyses 
that were completed and the resulting computed factors of safety.  The computer outputs for 
each case analyzed are included in the Appendix.  
 

Table 5 - Slope Stability Analyses Results 

Design Scenario, Pond and Loading  Condition 
Effective Stress Analysis Total Stress Analysis 

Block Circular Block Circular 

Scenario I Normal    
Pool/Static Downstream 1.9 1.8 1.9 1.8 

Scenario II Maximum 
Pool/Static Downstream 1.9 1.8 1.9 1.8 

Scenario III    Drawdown/ 
Static Upstream 1.5 1.4 2.0 1.8 

Scenario IV Normal 
Pool/Seismic Downstream 1.7 1.7 1.7 1.7 
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5. Conclusions and Recommendations 

The WPSC Weston Generating Station Secondary Bottom Ash Basins were constructed in 
1981 in conjunction with Unit 3 of the generating station.  The basins were constructed by 
excavating and compacting on-site alluvial soils, lining the basin with a soil-bentonite liner, 
placing and compacting a protective soil layer, and installing a protective crushed stone.  The 
basins were modified as part of the Unit 4 construction in 2005 to accommodate a loop 
railroad track.  The modifications resulted in the dual secondary basins being bisected by the 
track, resulting in four secondary bottom ash basins.  An underground conduit connects the 
Northeast and Northwest secondary bottom ash basins and a similar conduit connects the 
Southeast and Southwest secondary bottom ash basins.  The basins were designed by a 
qualified engineering firm and constructed in accordance with the Industrial Lagoon 
requirements found in NR 213, Wisconsin Administrative Code. The basins are permitted by 
the WDNR under the authority of Chapter 283 of the Wisconsin Statutes and are operated 
under WPDES Permit No. WI-0042765-07-0.  The US EPA performed an assessment on the 
status of the ash basin at the Weston Generating Station and recommended that a 
geotechnical stability analysis of the secondary bottom ash basins be performed to address 
short-term and long-term stability of the basins.   
 
After reviewing construction documentation and subsurface exploration data from the 
permanent operating record of the site, GEI performed a very conservative geotechnical 
stability analysis of the secondary bottom ash basins.  The result of the geotechnical stability 
analysis shows that the basins have an adequate factor of safety under the normal pool, 
maximum pool, rapid draw down, and seismic conditions modeled.  The calculated factor of 
safety values exceed generally accepted minimum factor of safety and no further exploration 
or investigation is necessary at this time. 
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6. General Qualifications 

This report has been prepared in accordance with normally accepted geotechnical 
engineering practices to aid in the evaluation of this site for our Client.  We have prepared 
this report for the purpose intended by our Client, and reliance on its contents by anyone 
other than our Client is done at the sole risk of the user.  No other warranty, either expressed 
or implied, is made.  The scope is limited to the specific project and location described 
herein, and our description of the project represents our understanding of the significant 
aspects relevant to the geotechnical characteristics.  In the event that any changes in the 
design or location of the facilities as outlined in the report are planned, we should be 
informed so that the changes can be reviewed and the conclusions of this report modified, as 
necessary, in writing by the professional engineer of GEI that sign this report. 
 
The analysis and recommendations submitted in this report are based on the data obtained 
from the available soil borings provided by our client.  In a subsurface exploration, specific 
information is obtained at specific locations at a specific time.  This report does not reflect 
any variations which may occur between the boring obtained from the Client.  It is a well-
known fact that variation in soil and rock conditions exist on most sites between boring 
locations and that seasonal and annual fluctuations in groundwater levels will occur. 
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