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1.0 Purpose 

Montana Dakota Utilities (MDU) retained Barr Engineering Co. (Barr) to evaluate the liners for both the 

West and East Scrubber Ponds at their Lewis & Clark Station, located near Sidney, Montana (Figure 1), for 

compliance with the criteria contained in Environmental Protection Agency (EPA) regulation 40 CFR 257, 

Disposal of Coal Combustion Residuals from Electric Utilities (CCR Rule). A description of the investigation 

and a summary of findings are provided in this report. 

The West and East Scrubber Ponds are defined by the CCR Rule to be existing surface impoundments. The 

CCR Rule requires that liners for existing surface impoundments be evaluated in accordance with the 

following provisions: 

 “§257.71 Liner design criteria for existing CCR surface impoundments. 

(a)(1) No later than October 17, 2016, the owner or operator of an existing CCR surface impoundment 

must document whether or not such unit was constructed with any one of the following: 

(i) A liner consisting of a minimum of two feet of compacted soil with a hydraulic conductivity of no 

more than 1 X 10
-7
 cm/sec; 

(ii) A composite liner that meets the requirements of § 257.70(b); or  

(iii) An alternative composite liner that meets the requirements of § 257.70(c). 

(2) The hydraulic conductivity of the compacted soil must be determined using recognized and 

generally accepted methods. 

The rule also requires that the owner or operator of the existing surface impoundment obtain a 

certification from a qualified professional engineer whether the liner documentation is accurate and meets 

the provisions of paragraph (a). This report is provided in response to this requirement for both the West 

and East Scrubber Ponds. This report also describes the investigation activities conducted to gather 

representative information to document current conditions for the liners for the West and East Scrubber 

Ponds. 

1.1 Site Description 

Lewis & Clark Station is a 50-MW, coal-fired power plant located approximately 2.5 miles south of Sidney, 

Montana on the north bank of the Yellowstone River in Richland County (Figure 1). The Scrubber Ponds 

consist of two basins, the West and East Scrubber Ponds, located near the plant (Figure 1). Each basin is 

approximately 1.66 acres in size. A berm has been constructed within each of the two scrubber pond 

basins to separate each into an ash settling cell with an area of approximately 1.33 acres, and an effluent 

polishing cell with an area of approximately 0.33 acres. 

1.2 Background 

A construction documentation/certification report could not be located for either the West or East 

Scrubber Ponds. MDU located record drawings notated “As Constructed 1993,” prepared by North Central 
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Consultants, LTD of Jamestown, North Dakota, drawing date of March 4, 1993 (Appendix 1). The drawings 

show record information for the extents of the liner and the final elevations for the West and East 

Scrubber Ponds. The drawings indicate that a 3-foot-thick clay liner was constructed. Two photographs 

showing the construction of the West Scrubber pond in progress also were located in the facility records 

(Appendix 2). The photos show that the equipment used in constructing the liner was consistent with 

recognized and generally accepted methods of compacted clay liner (CCL) construction. The dates of the 

photos shown in Appendix 2 are unknown, but were presumably taken in or prior to 1993. 

1.3 Investigation Scope of Work 

Since little design information is available and certified record documentation of the construction of the 

West or East Scrubber Ponds is not available, a geotechnical investigation was conducted to evaluate 

physical properties of the liners in both the West and East Scrubber Ponds as required by CCR Rule. The 

investigation was planned to have testing frequencies consistent with frequencies that would be 

conducted for new CCL construction. Hydraulic conductivity testing on new CCL construction in the 

vicinity of the Lewis & Clark station is generally conducted at a frequency of one test per 5,000 cubic yards 

of liner material, with a minimum of three tests per construction phase. Montana does not publish 

prescribed quality assurance/quality control testing frequencies, so standards from the North Dakota 

Department of Health (Guideline 5) were used to establish the basis of test frequency. 

For purposes of planning the investigation, it was assumed that both the West and East Scrubber Ponds 

have a 2-foot-thick (minimum) CCL. The assumed liner thickness multiplied by the area of one pond (1.66 

acres) results in an estimated 5,356 cubic yards of liner material in each pond. Therefore, under the 

standard cited above, at least two permeability tests would be required in each pond based on quantity, 

and at least three permeability tests would be required in each pond because they were constructed 

separately. The higher of the two criteria (three tests) was selected to satisfy the CCR evaluation 

requirement. 

Based on the information provided above, the field investigation scope for each pond was determined to 

include: 

• Advancing three (3) soil borings;  

• Collecting three (3) Shelby tube samples for laboratory testing; and 

• Surveying the soil boring locations. 

Laboratory permeability testing of undisturbed samples was conducted in accordance with ASTM D5084, 

consistent with testing procedures for CCL’s at other facilities. Laboratory soil classification according to 

ASTM D2488 was used to classify the material samples from the borings. 

A Barr specialist was on site during all field investigation activities to observe soil boring advancement, to 

classify soil samples, to collect geotechnical samples, and to observe plugging of the penetrations to 

repair the liner.  
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American Engineering Testing, Inc. (AET) of Williston, ND provided soil boring services, which included soil 

boring advancement, collecting undisturbed soil samples (Shelby tubes), repairing all penetrations to the 

liner, and soil boring abandonment. 

Uintah Engineering & Land Surveying (Uintah) of Sidney, MT conducted the survey that included mapping 

the soil boring locations and approximate extent of liner.  

Soil Engineering Testing (SET) of Richfield, MN conducted hydraulic conductivity testing and soil 

classifications.  
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2.0 West Scrubber Pond Investigation 

Three soil borings (recorded as B-1-2015, B-2-2015, and B-3-2015) were advanced using hollow-stem 

auger (HSA) drilling technology in the West Scrubber Pond on August 13, 2015. Soil borings B-1-2015 and 

B-2-2015 were placed in the larger settling cell in the West Scrubber Pond, and soil boring B-3-2015 was 

placed in the smaller effluent polishing cell in the West Scrubber Pond (Appendix 3). Appendix 4 provides 

a photographic log of the investigation; photos 1 thru 4 show the West Scrubber Pond investigation, field 

work and samples. 

2.1.1 Apparent Soil Liner Thickness Verification  

Barr’s field specialist measured and recorded the depth of the apparent soil liner in the field at each of the 

soil boring locations prior to collecting the Shelby tube samples, as summarized below:  

• B-1-2015 – 3.5 feet apparent soil liner thickness 

• B-2-2015 – 4.0 feet apparent soil liner thickness 

• B-3-2015 – 2.7 feet apparent soil liner thickness 

2.1.2 Site Survey 

A field survey was performed to document the locations and elevations of the soil borings and to define 

the approximate horizontal extent of the soil liner on the West Scrubber Pond. A figure showing the 

survey results is provided in Appendix 3. The survey results are consistent with the top of liner elevations 

and extent of liner shown on Sheet No. 2 of the “As Constructed 1993” drawings. 

2.1.3 Soil Laboratory Results 

SET determined the hydraulic conductivity of the three samples in accordance with ASTM D5084. A Barr 

representative witnessed the removal of the soil samples from the Shelby tubes in SET’s lab. An inspection 

of the samples was conducted to select the sections of the samples for testing. The upper 2-foot zone of 

the apparent soil liner was evaluated in three 8-inch thick sections (top to bottom) to determine if a 

competent, consistent liner system was present. The hydraulic test sample locations were determined after 

review of all three Shelby tube samples was completed. Based on this evaluation, the three 8-inch-thick 

zones of the top 2 feet of the samples were tested in the three sample locations shown in Table 1. 

Permeability test results for these samples are summarized in Table 1. 

SET also classified the apparent liner material samples in accordance with ASTM D2488. The soil 

classification for each sample is provided in Table 1. The laboratory testing results are provided in 

Appendix 5. 
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Table 1: Laboratory Test Results 

Shelby Tube Test Item 

Tested Sample 

Location 

(Top 2 Feet) Soil Type 

Coefficient of Permeability 

(cm/sec) 

B-1-2015 Bottom 8 inches CH 9.4 x 10
-9

 

B-2-2015 Middle 8 inches CH 1.7 x 10
-8

 

B-3-2015 Top 8 inches CH 1.3 x 10
-8
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3.0 East Scrubber Pond Investigation 

Three soil borings (recorded as B-4-2015, B-5-2015, and B-6-2015) were advanced using hollow-stem 

auger (HSA) drilling technology in the East Scrubber Pond on October 28 and 29, 2015. Soil borings 

B-4-2015 and B-5-2015 were placed in the larger settling cell in the East Scrubber Pond, and soil boring 

B-6-2015 was placed in the smaller effluent polishing cell in the East Scrubber Pond (Appendix 3). 

Appendix 4 provides a photographic log of the investigation; photos 5 thru 8 show the East Scrubber 

Pond investigation field work and samples. 

Boring B-4-2015 encountered a total thickness of 2.8 feet of clay. A 0.4-foot-thick zone of non-

continuous, slightly cemented, silty sandy clods mixed into the liner soil which was encountered 1.9 feet 

below the surface of the apparent soil liner. An undisturbed soil sample was collected with a Shelby tube 

near the soil boring. A similar zone of clods was not identified in the Shelby tube sample. An undisturbed 

soil sample was tested for permeability to verify conditions in the vicinity of the soil boring. Because the 

permeability test exceeded the minimum criteria and that more clay was encountered in the boring below 

the clods, and undisturbed soil samples did not display the zone of clods, it was determined that this was 

likely an isolated area and does not compromise the integrity of the pond liner. 

3.1.1 Apparent Soil Liner Thickness Verification  

Barr’s field specialist measured and recorded the depth of the apparent soil liner in the field at each of the 

soil boring location prior to collecting the Shelby tube samples, as summarized below:  

• B-4-2015 – 2.8 feet apparent soil liner thickness 

• B-5-2015 – 2.0 feet apparent soil liner thickness 

• B-6-2015 – 3.1 feet apparent soil liner thickness 

3.1.2 Site Survey 

A field survey was performed to document the locations and elevations of the soil borings and to define 

the approximate horizontal extent of the soil liner in the East Scrubber Pond. A figure showing the survey 

results is provided in Appendix 3. The survey results are consistent with the top of liner elevations and 

extent of liner shown on Sheet No. 2 of the “As Constructed 1993” drawings. 

3.1.3 Soil Laboratory Results 

SET determined the hydraulic conductivity of the three samples in accordance with ASTM D5084. A Barr 

representative witnessed the removal of the soil samples from the Shelby tubes in SET’s lab. An inspection 

of the samples was conducted to select the sections of the samples for testing. The upper 2-foot zone of 

the apparent soil liner was evaluated in three 8-inch sections (top to bottom) to determine if a competent, 

consistent liner system was present. The hydraulic test sample locations were determined after review of 

all three Shelby tube samples was completed. Based on this evaluation, the three 8-inch-thick zones of the 

top 2 feet of the samples were tested in the three sample locations shown in Table 2. Permeability test 

results for these samples are summarized in Table 2. 
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SET also classified the apparent liner material samples in accordance with ASTM D2488. The soil 

classification for each sample is provided in Table 2. The laboratory testing results are provided in 

Appendix 5.  

Table 2: Laboratory Test Results 

Shelby Tube Test Item 

Tested Sample 

Location 

(Top 2 Feet) Soil Type 

Coefficient of Permeability 

(cm/sec) 

B-4-2015 Middle 8 inches CH 7.7 x 10
-9

 

B-5-2015 Top 8 inches CH 7.1 x 10
-8

 

B-6-2015 Bottom 8 inches CH 1.0 x 10
-8
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4.0 Conclusion  

The investigation found there is a consistent soil liner with a permeability of no more than 1 x 10
-7

 cm/sec 

and a thickness of two feet or more at the locations that were tested. Based upon laboratory test results, 

survey results that corroborate with the “As Constructed 1993” drawings, construction record 

photographs, observations made at the site, and interviews with MDU personnel, it is my professional 

opinion that the liner in both the West and East Scrubber Ponds meets or exceeds the criteria presented 

in §257.71, to the extents of the area shown on the figure in Appendix 3. 
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Appendix 1 

As Constructed Drawings 1993 

  











 

 

Appendix 2 

MDU West Scrubber Pond Liner Construction Photos 
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Photograph 1 – West Scrubber Pond Liner Construction 

 
Photograph 2 – West Scrubber Pond Liner Construction 

 
 

 

 



 

 

Appendix 3 

Uintah Site Plan 
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Liner Investigation Photos  
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Photograph 1– AET setting up to conduct drilling in the West Scrubber Pond 

 
Photograph 2 – Split spoon sample from Boring B-2-2015 in the West Scrubber Pond 
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Photograph 3 – Shelby tubes with undisturbed liner material samples collected in the West 
Scrubber Pond for analysis 

 
Photograph 4 –  West Scrubber Pond liner sample extruded from Shelby tube prior to testing  
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Photograph 5 – AET setting up to conduct drilling in the East Scrubber Pond 

 

Photograph 6 – Split spoon sample from Boring B-6-2015 in the East Scrubber Pond 
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Photograph 7 – Shelby tube with undisturbed liner material samples collected in the East Scrubber 
Pond for analysis

 

Photograph 8 – East Scrubber Pond Liner sample extruded from Shelby tube prior to testing 
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2-2-3-3.

1-9-33-
50/4".

CH

GP

0-2.7': CLAY (CH): fine grained; greenish gray (6/10Y/Gley 1); moist; high plasticity.

2.7-3.9': FILL (GP): medium to coarse grained; dark gray; moist.

End of boring 3.9 feet

LOG OF BORING B-3-2015

Additional data may have been collected in the field which is not included on this log.

Remarks:

Completion Depth:3.9 ft

E
le

va
tio

n,
 f

ee
t

Weather:  Sunny, calm, 100 degrees Fahrenheit
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SHEET 1 OF 1

Sampling Method:SS

Datum:NAVD88

Project:West Scrubber Pond Investigation

Drill Rig: CME 45

Logged By: AMK2

Location:Lewis & Clark Station
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S
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N
o.

Coordinates:N 2,248,170.8 ft  E 3,584,395.1 ft

Drilling Method:HSA

Drilling Contractor: AET

Date Boring Started: 8/13/15 1:25 pm

Date Boring Completed: 8/13/15 4:00 am

Project No.:26411006
Surface Elevation:1918.2 ft
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12-3-4-6.

3-4-22-25.

30-25/0.5-.

18-26-21-.

6-7-13-28.

GP

GP

CH

CH

CH

CH
CH

GP

GP

GP

SW

SW

0-2': FILL (GP): fine grained; dark gray; dry to moist.

2-3': FILL (GP): fine to medium grained; dark gray; dry.

3-4': CLAY (CH): fine grained; light gray (6/5GY/Gley 1); moist; high plasticity; firm.

4-4.9': CLAY (CH): fine grained; light gray (2.5Y 4/3); moist; high plasticity; firm.

4.9-5.3': CLAY MIXED WITH SLIGHTLY CEMENTED SILTY SANDY LUMPS (CH): light brown (7.5YR 6/6); not continuous.
5.3-5.75': CLAY (CH): fine grained; light gray; moist; mixed with sand (SW).

5.75-6': CLAY (CH): light to dark gray; high plasticity; firm.
6-6.75': FILL (GP): coarse grained; light to dark gray; dry.

8-9.5': FILL (GP): fine to medium grained; light to dark gray; dry.

10-10.2': FILL (GP): fine grained; light to dark gray; dry.
10.2-11.2': SAND (SW): fine grained; brown; wet.

11.2-12': SAND (SW): fine grained; gray; moist.

End of boring 12.0 feet

LOG OF BORING B-4-2015

Additional data may have been collected in the field which is not included on this log.

Remarks:

Completion Depth:12.0 ft
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Weather:  Overcast, windy, 35 degrees Fahrenheit
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SHEET 1 OF 1

Sampling Method:SS

Datum:NAVD88

Project:East Scrubber Pond Investigation

Drill Rig: CME 45

Logged By: JCB2

Location:Lewis & Clark Station

D
ep

th
, f

ee
t

S
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N
o.

Coordinates:N 2,248,180.9 ft  E 3,584,746.1 ft

Drilling Method:HSA

Drilling Contractor: AET

Date Boring Started: 10/28/15 9:30 am

Date Boring Completed: 10/28/15

Project No.:26411006
Surface Elevation:1924.1 ft
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3-12-41-
22.

11-7-3-6.

2-4-7-32.

21-34-
64/0.9-.

25-34-
48/0.5-.

9-11-11-9.

22-18-27-
22.

7-16-17-
21.

3-9-15-29.

GP

GP

CH

CH

GP

GP

GP

GP

GP

SP

SP

SP

0-2': FILL (GP): fine grained; dark gray to black; dry to moist.

2-3.6': FILL (GP): fine to medium grained; dark gray; moist.

3.6-4': CLAY (CH): light gray; moist; high plasticity; hard.

4-5.6': CLAY (CH): fine grained; light gray; moist; high plasticity; firm.

5.6-6': FILL (GP): fine to coarse grained; light to dark gray; dry; some clay; hard.

6-7.5': FILL (GP): coarse grained; dark gray to black; dry.

8-9.25': FILL (GP): fine to coarse grained; gray; dry; hard.

10-12': FILL (GP): fine to coarse grained; light gray; dry.

12-12.8': FILL (GP): fine to coarse grained; light gray; moist to wet.

12.8-13.25': LIGNITE: coarse grained; black; wet; loose.

13.25-14': SAND WITH GRAVEL (SP): fine grained; gray; wet; gravel.

14-16': SAND (SP): fine grained; gray; moist to wet.

16-18': SAND (SP): fine grained; gray; moist to wet.

End of boring 18.0 feet

LOG OF BORING B-5-2015

Additional data may have been collected in the field which is not included on this log.

Remarks:

Completion Depth:18.0 ft
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Weather:  Overcast, windy, 35 degrees Fahrenheit
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SHEET 1 OF 1

Sampling Method:SS

Datum:NAVD88

Project:East Scrubber Pond Investigation

Drill Rig: CME 45

Logged By: JCB2

Location:Lewis & Clark Station

D
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t

S
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e 

N
o.

Coordinates:N 2,247,994.8 ft  E 3,584,629.6 ft

Drilling Method:HSA

Drilling Contractor: AET

Date Boring Started: 10/28/15 11:15 am

Date Boring Completed: 10/28/15 2:00 pm

Project No.:26411006
Surface Elevation:1922.4 ft
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1-3-4-7.

2-4-22-
20/0.25.

51-.

48-.

11-12-19-
14.

GP

CH

CH

GP

GP

GP

GP

SW

0-2': FILL (GP): fine grained; dark gray; dry.

2-4': CLAY (CH): fine to medium grained; light gray; moist; high plasticity; firm.

4-5.08': CLAY (CH): fine grained; light gray; moist; high plasticity; firm.

5.08-6': FILL (GP): fine grained; dark gray; dry.

6-6.5': FILL (GP): fine grained; dark gray; dry.

8-8.5': FILL (GP): fine grained; dark gray; dry.

10-11': FILL/SAND GRAVEL MIX (GP): fine to coarse grained; gray; wet; gravel mixed with sand.

11-12': SAND (SW): fine grained; gray; moist.

End of boring 12.0 feet

LOG OF BORING B-6-2015

Additional data may have been collected in the field which is not included on this log.

Remarks:

Completion Depth:12.0 ft
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Weather:  Sunny, calm, 40 degrees Fahrenheit
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Sampling Method:SS

Datum:NAVD88

Project:East Scrubber Pond Investigation

Drill Rig: CME 45

Logged By: JCB2

Location:Lewis & Clark Station
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Coordinates:N 2,248,177.5 ft  E 3,584,577.5 ft

Drilling Method:HSA

Drilling Contractor: AET

Date Boring Started: 10/29/15 3:00 pm

Date Boring Completed: 10/29/15 5:40 pm

Project No.:26411006
Surface Elevation:1922.5 ft
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