
 
 

932 N. Wright Street, Suite 160, Naperville, IL 60563 
Phone  (877) 630-7428 

www.hardhatinc.com 
 

VIA EMAIL 

October 30, 2020 

 

 

Mr. Jeffrey Maxted 

Alliant Energy – Environmental Services Manager 

4902 North Biltmore Lane 

Madison, WI  53718-2148 

 

Re: Unstable Areas Determination CCR Surface Impoundments - §257.64 

 Interstate Power and Light Company (IPL) 

Burlington Generating Station 

 Burlington, Iowa 

 

 

Mr. Jeffrey Maxted,  

 

This Unstable Areas Determination has been prepared in accordance with the requirements of 

the United States Environmental Protection Agency (USEPA) published Final Rule for 

Hazardous and Solid Waste Management System – Disposal of Coal Combustion Residual 

(CCR) from Electric Utilities (40 CFR Parts 257 and 261, also known as the CCR Rule) 

published on April 17, 2015 (effective October 19, 2015) and subsequent amendments.  This 

letter assesses the factors of four CCR units at Interstate Power and Light Company (IPL), 

Burlington Generating Station (BGS) in Burlington, Iowa in accordance with the CCR Rule 

§257.64 Unstable Areas.  For purposes of this Report, “CCR unit” refers to an existing or 

inactive CCR surface impoundment. 

 

 

Background Information 
In accordance with the requirements set forth in §257.64 of the CCR Rule a CCR unit must 

not be located in an unstable area. The owner or operator must consider all the following 

factors:  

• On-site or local soil conditions that may result in significant differential 

settling,  

• On-site or local geologic or geomorphologic features; and,  

• On-site or local human-made features or events (both surface and subsurface). 

 

 

Facility Specific Information 

BGS is located at 4282 Sullivan Slough Road, Burlington, Iowa 52601.  Figure 1 provides both a 

topographic map and an aerial of the BGS facility location, with the approximate property 
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boundary of the facility identified.  Figure 2 identifies each CCR Unit.  BGS has four existing CCR 

surface impoundments, which are identified as follows: 

• BGS Ash Seal Pond (existing) 

• BGS Main Ash Pond (existing)  

• BGS Economizer Ash Pond (existing) 

• BGS Upper Ash Pond (existing)  

 

Differential Settling 

BGS is constructed on a natural levee deposit on the west bank of the Mississippi River at River 

Mile 399.  Numerous soil borings were installed for construction activities at the plant in 1962 and 

in 2008 for construction of a proposed baghouse, Figure 2.  The borings are presented in Exhibit A 

and indicate bedrock at elevation 450, very dense sand and gravel to elevation 470, and medium 

dense sand to elevation 510.  Above 510 the plant area and BGS Ash Seal Pond have loose layers 

of silt and silty sand with compacted fill to bring the site grade to elevation 534. 

 

In 2011, geoprobe borings, soil samples and cone penetrometer borings were collected for 

strength/density measurements for BGS Main Ash Pond, BGS Economizer Ash Pond, and BGS 

Upper Ash Pond.  The sample locations are shown on Figure 2 with the geoprobe boring logs in 

Exhibit B and the cone penetrometer results in Exhibit C.  Soil samples from the geoprobe borings 

were tested to determine water content, Atterberg limits, and grain size of the soils found above the 

medium dense sand layer at elevation 510.  The laboratory test results are in Exhibit D. 

 

The 2011 results located a natural clay layer below the embankments of the ash ponds with plastic 

index greater than 20% and natural water content greater than 25%.  The soil is a low plasticity clay 

deposited during river flooding in the backwater areas west of the plant site. The natural clay layer 

is not susceptible to liquefaction or settlement from earthquakes originating on the Madrid fault 

system downriver from Burlington.  The embankments of the BGS Main Ash Pond and the BGS 

Upper Ash Pond are constructed of clayey silt that was compacted over the natural clay deposit.  

From an interview with a long-time staff member at the facility, it is understood that the clay 

borrow site was a rock quarry just west of BGS.  The surface soil in the Burlington Iowa area is 

loess with a glacial till found between the loess and limestone bedrock.  The observed properties of 

the clay embankments confirm that loess is the likely source soil.  In the BGS Economizer Pond, 

the imported clayey silt is found in the embankments constructed to raise the BGS Economizer 

Pond above the BGS Upper Ash Pond on the south, east, and west sides and on the western half of 

the north side.  However, the eastern half of the north side embankment contains no imported clay 

and is CCR constructed on top of CCR in the BGS Upper Ash Pond. 

 

The CPT data results for clay layers are assigned an undrained shear strength (cohesion) based on 

the procedure recommended by Robertson1.  The undrained shear strength is: 

 

   Su = (qc - ɑ0) / Nk 

 
1 Robertson, P.K. and Campanella, R.G., 1986, “Guidelines for Use, Interpretation and Application of the CPT 

and CPTU, “UBC, Soil Mechanics Series No. 105, Civil Engineering Department, Vancouver BC, V6T 1W5 
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Where: Su  = undrained shear strength 

             qc = cone penetration pressure 

             ɑ0 = total vertical overburden stress 

Nk = a constant varying from 11 to 19 (15 recommended for normally consolidated 

clay) 

 

The friction angle for cohesionless soil is related to the cone penetration value empirically as a 

variation on effective confining stress.  The method is shown in Robertson and on Figure 19.5 of 

Terzaghi2.  The figure from Terzaghi is included in Exhibit C. 

 

The results indicate the native clay cohesion ranges from 600 to 1,200 pounds per square foot (psf).  

For the CCR, friction angle ranges from 30 to 34 degrees and for the imported clayey silt 

embankment soil the cohesion ranges from 700 to 1,950 psf. 

 

Based on the known geotechnical information, BGS impoundments are not susceptible to 

significant differential settlement.  Additionally, annual inspections of the embankments for the last 

4 years have indicated no observable areas of differential settlement on the embankments.    

 

Geologic and Geomorphologic Features 

The Bedrock Geologic Map of Iowa (Exhibit E) shows that the site contains two types of bedrock 

formations including the Kinderhookian and the Famennian Formations.  The formations are 

comprised of dolomite, limestone, shale, and siltstone.  The Bedrock Topography of Southeast 

Iowa by Robert. E Hansen from 1973 shows that the elevation of the bedrock in the general area of 

the facility varies between 450 and 500 feet, which has been confirmed from the borings in Exhibit 

A.   

 

While there are karst formations known to exist in Iowa, they are predominately in the northeast 

part of the state, see Exhibit F.  Additionally, an Iowa Department of Natural Resources map of 

known and potential karst terrain and/or paleosinks (sinkholes) near BGS has also been included in 

Exhibit F.  This map shows that the BGS is located just outside of an area potentially susceptible to 

karst formations.  Additionally, this map confirms that there are no known or historical paleosinks 

on BGS property.   

 

Several figures and tables have been included in Exhibit G which have been provided by SCS 

Engineers. These figures show that the local groundwater direction is generally east toward the 

Mississippi River.  Additionally, the nested well water elevation data for MW-302, MW-307, MW-

310, and MW-313 suggests that there is little to no downward gradient.  Additionally, water 

recharging this area is likely at or above a pH of 7.  As result, there is little risk for the formation of 

paleosinks. 

 

 
2 Terzaghi, Karl, Ralph Peck and Gholamreza Mesri, “Soil Mechanics in Engineering Practice”, Third Edition, 

John Wiley and Sons, 1996. 
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att: Figure 1 – Site Location 

 Figure 2 – Soil Boring Locations 

 Exhibit A – Deep Soil Borings 

 Exhibit B – Geoprobe Borings 
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 Exhibit G – Groundwater Information Provided by SCS Engineers 
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.13
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/11/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Black and brown mottled SILTY CLAY, little fine to
medium sand, medium plasticity, medium stiff, wet

Grey SILT, trace fine sand, medium dense, moist

medium dense

very dense

14 0
ML

CL

529.88
0.75

4'3"

 No.

3

7

4

6

2 3

BLOW
COUNT

SS-3

SS-4 50/5

5

15

4

1

1

1

SS-2

10.08.0

4.0

6.0

8.0

6

8

2.0

4.0

6.0

SS-1 14.0

17.0

17.5

18.0

12/12/2008

SOIL   DESCRIPTION

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

Dark brown and black mottled CLAY, trace silt, high
plasticity, medium stiff, wet

0.25 soft (LL=52, PI=27)
0.50

Brown fine to medium SAND, medium dense, wet

brownish-grey

some coarse sand and wood pieces

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

0.75

CH

520.71

510.63

1 1 1 13.0 13'5"SS-5 13.0 15.0 1

SS-8

SS-7

SS-9

18.0SS-6

1223.0 25.0 4 5

SS-10

10

3 12 18

20.0 2 2 3 3

7

17

38.0 40.0 7 7

28.0 30.0

33.0 35.0 8

49

10 12

11 12

48

10.0

11.5

15.0

20.0

9.0

23'6"

SP

15

20

25

30

35

40

BH-2.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.13
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/11/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Brownish-grey fine to medium sand, some coarse sand,
medium dense, wet (cont.)

2" of black silt at 44'1"

Brownish-grey fine to coarse SAND, medium dense, wet46'6" 487.63

SS-12

15.5

16.0

14

48.0 50.0

BLOW
COUNT

 No.

SS-11 43.0 45.0 3 6 12

6 7 8 12

12/12/2008

SOIL   DESCRIPTION

SP

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

medium to coarse sand, trace fine sand and fine 
gravel, very dense

EOB 60' - Sand was causing hole to collapse and
would have needed to be cased to 60' to continue.

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

SW

474.1360'
SS-14 24.0

SS-13 21.010 1153.0 55.0 12 19

58.0 60.0 22 3215 42

55

60

65

70

75

80

BH-2.XLS  
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PROJECT NAME Alliant Energy - Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa
DRILLER RDnP Drilling - Chris     DATE:  START 7/15/2008  FINISH  7/21/2008

 
   SAMPLE  REC WC qu USCS

 SOIL
   INTERVAL 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Brown and black silty clay FILL, medium dense, dry

2.0 Coarse sand and fine gravel FILL, trace grey fines,
medium dense, dry

4.0 some silt

6.0 Grey-black sand and gravel FILL with silt, medium dense
wet.

10.0
Grey sandy SILT, trace coarse sand, loose, saturated

23

14

24

 No.

3 2

32

2

12

12

SS-4

SS-5 22

2

168.0

10.0

2.0

SS-3

0.0 2.0

4.0

6.0

15

10

8

10

11

BLOW
COUNT

1

8.0

10.0

6.0

SS-6

10

11

10

10

6

3

54.0

12.0

SS-1

SS-2

12

9.5

10

22

24

14

5

10

SOIL   DESCRIPTION

FILL5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

Grey SILT, little fine sand, very loose, saturated

trace low plasticity clay, trace fine sand

22'6"
Dark grey SILTY CLAY, trace fine sand, medium to 

high plasticity, soft, wet

26.5
Grey fine to medium grained SAND, trace coarse
sand, very loose, saturated

medium dense

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

18

13

50

CL

33

00 112.0 1SS-7 14.0

SS-8 14.0 16.0

25.0

SS-9 18.0

33.0

SS-10 23.0

SS-11

SS-13

SS-12

1 2

0

20.0 1 1 1 1

2 1

5 8 12

1 0 0

14

28.0 30.0

38.0 40.0 8 10 11 12

35.0

Rod Weight

18

11

11 SP

17

16

18

3

ML
15

20

25

30

35

40

BH-3.XLS  
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PROJECT NAME Alliant Energy - Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa
DRILLER RDnP Drilling - Chris     DATE:  START 7/15/2008  FINISH  7/21/2008

 
   SAMPLE  REC WC qu USCS

 SOIL
   INTERVAL 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Grey fine to medium SAND, trace coarse sand, 
medium dense, saturated

15SS-15

11

12

22

48.0 50.0

 No.

SS-14 43.0 45.0 5 10

9 14

BLOW
COUNT

14

16 16

SOIL   DESCRIPTION

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

several pieces of coarse grained gravel at 58.5' 

dense

66.5
Grey fine to coarse SAND and fine grained gravel, 
very dense, saturated

76.5
Fine GRAVEL with fine to coarse sand, very dense, 
saturated

79.5 Spoon bounced at 79.5' 
EOB at 80' 

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

8

13

9

4

10

12

4SS-20

SS-19

SS-17 10241810

SS-18

SS-16 118 1253.0 55.0

63.0 65.0 15

14 15

58.0 60.0 11

2624 36

38

SP

73.0 75.0 32 75/3

100/3SS-21 78.0 80.0 50
GP

SW

68.0 70.0 32 32

55

60

65

70

75

80

BH-3.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.43
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/2/2008  FINISH  12/3/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Black and brown silty clay FILL, some fine sand, dry

Black and brown fine to coarse sand and fine gravel
FILL, trace fines, wet

Grey SILT, little fine sand, medium dense, saturated 
loose
4" fine sand seam at 9'6"

14 0

Grey SILTY-CLAY, trace fine sand, medium plasticity,

15SS-3

SS-4 3

11

12

SS-2

FILL

ML

54

8

5

20

12

4.0

6.0

8.0

2

15SS-1

 No.

16.0

17.0

20.0

2

3

24.0

SOIL   DESCRIPTION

6'6"

INTERVAL (ft)

2.0

4.0

6.0 10

10.08.0

9

BLOW COUNTS

527.93

522.9311'6"

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

soft, moist to wet

Grey-brown fine to coarse SAND, medium dense, wet

trace fine gravel

Brown fine to coarse SAND, little fine gravel, trace silt,
medium dense, wet

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

SP

SW

SS-7

13.0 2.00
CL

SS-5

SS-9

SS-10

SS-6

SS-8

25.0 10 11

18.0 20.0 7

33.0 35.0

38.0 40.0

9 8

28.0 30.0

1523.0

7 9 7 10

9 11

12

11

15

10.0

11.0

15.0

12.0

11.0

14.0 50

18

15.0 2

19

2 3 4

6 7

6 10 14

36'6" 497.93

18'4" 516.10

15

20

25

30

35

40

BH-4.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.43

DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/2/2008  FINISH  12/3/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

(cont.) Brown fine to coarse SAND, little fine gravel, 
medium dense, wet

5

48.0 50.0

6 6

SS-12

11.0

10.0

8

12 12 16

BLOW
COUNT

 No.

SS-11 43.0 45.0 5

19

SOIL   DESCRIPTION

14

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

very dense

Grey silty CLAY, trace fine sand, medium plasticity,
hard, wet

EOB 75'

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

16.0

24.0

20.0 25

64'6"

SS-17

SS-16

SS-15

SS-14 12.0

SS-13 12.08 9 11

58.0 60.0 8 1010

53.0 55.0

4468.0 70.0 21 32

63.0 65.0 18

73.0 75.0 10 17

3221

22

50/5

42

23

14

13

75'

469.93

459.43

13

11

+4.5

SW

CL

55

60

65

70

75

80

BH-4.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.71
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/4/2008  FINISH  12/5/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Black and brown sand and gravel FILL, some fines, wet

Brown-grey silt with sand FILL

6" brown-red fine to coarse sand FILL

14 0 Grey SILT, little fine sand, loose, wet
ML

10'

SOIL   DESCRIPTION

FILL

524.71

12.0

16.0

18.0

20.0

24.0

SS-1 2.0

4.0

6.0

10.0

4.0

6.0

8.0

19

19

32

10.0

12.0

8.0

15

SS-5

9

1

10

32

SS-2

BLOW
COUNT

SS-3

SS-4 23

34

22

22

 No.

4 1

14

50/3

8

23

12

2

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

Mottled green, black, and light grey SILTY CLAY, little
fine sand, trace silt and wood pieces,  medium stiff,
wet

2 2

Black and brown fine to medium SAND, trace coarse
sand, medium dense, wet
23'7" grey

5" fine sand seam
2" coarse sand and fine gravel seam

Drilled with Dietrich -120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

511.54

1.00

23'2"

CL

521.7113'

19

2214.0

12.0

13.0

14.5

13.0

SP

7

11 1438.0 40.0 7 10

9 11

7 9

3

7 7

3 428.0 30.0

33.0 35.0

6

23.0 25.0 5 7

20.0 2 2

SS-11

SS-10

18.0SS-7

SS-8

SS-9

SS-6 13.0 15.0 1

34

1 2 3 21.0

3

36

15

20

25

30

35

40

BH-5.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.71
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/4/2008  FINISH  12/5/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

(cont.) Grey fine to medium SAND, trace coarse sand,
wet

dense

5

medium dense

SOIL   DESCRIPTION

SP

BLOW
COUNT

 No.

SS-12 43.0 45.0 12 15 22 13.5

12

26

10 12 12 15SS-13 48.0 50.0 17

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

dense, 53'6" - 1" gravel piece

medium dense

Grey fine to coarse SAND, some fine gravel, very dense

(rig was grinding heavily to get from 65' to 68')

EOB 70'

Drilled with Dietrich -120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

58'7"

70'

SW

476.13

464.71

65.0 50/0

53.0 55.0

68.0 70.0 50/4

63.0

58.0 60.0 8 116 15

135 15

SS-15 10

SS-14 21 15

SS-17

SS-16

12

0

4

55

60

65

70

75

80

BH-5.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.33
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/4/2008  FINISH  12/5/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Brown silty sand FILL, trace medium sand, medium dense

(possibly gravel inhibiting sampling)

14 0 Brownish-grey SILT, trace fine sand, very loose, saturated10'
4

11

1715

 No.

1

50/3

2

50/5

SS-2

BLOW
COUNT

SS-3

SS-4

5

11

3

10

SS-5

41

3

1

4.0

6.0

8.0

10.0

12.0

8.0

2.0

4.0

6.0

10.0

SS-1 17.0

13.0

7.5

5.5

20.0

SOIL   DESCRIPTION

FILL

49
524.33

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

loose

Brownish-grey SILTY CLAY, trace fine sand, soft, wet

Brown fine to medium SAND, trace coarse sand, 
medium dense, wet

Brown fine to coarse SAND, little fine gravel, medium
dense, wet

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

24'

24.0

SP

9 11

2

4 5

18

0.50

13.0 15.0 3 4 4 5SS-6

SS-9

18.0SS-7

SS-11

SS-10

23.0 25.0 1 3SS-8

6 7

20.0 1 1 1

38.0 40.0 6 8

28.0 30.0

33.0 35.0 10 11

9 12

14 14

12.5

12.0

17.0

16.0

15.5

53

49

9
SW

ML

CL

16'6" 517.83

510.33

497.8336'6"

15

20

25

30

35

40

BH-6.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.33
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/4/2008  FINISH  12/5/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Brown fine to coarse SAND, little fine gravel, medium
dense, wet (cont.)

Brown fine to medium sand, trace fine sand, medium
dense to dense, wet (cont.)

little coarse sand
14SS-13

12.0

12.0

17

48.0 50.0

 No.

SS-12 43.0 45.0 8 10

8 9 12 14

BLOW
COUNT

14

SOIL   DESCRIPTION

42'6" 491.83
SW

SP

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

Grey SILTY CLAY, little fine to medium sand, medium
4.5+ plasticity, hard, wet
4.5+ 1" fine to medium sand seam at 63'6" 

1" gravel piece at 6'8"

4.5+

EOB 70' 

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

14

1422.0

9.0SS-17

SS-15 10.0

SS-16

SS-14 12.510 17 17 15

58.0 60.0 12 1410 14

53.0 55.0

42

68.0 70.0 21 50/3

63.0 65.0 17 3631

62' 6" 

70' 

472.00

464.33

SP

CL

55

60

65

70

75

80

BH-6.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 536.51
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/5/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Black sand, gravel, and silt FILL
1.00 6" alternating brown and black fine sand and silt at 3'
0.75 6"grey clay, medium stiff, moist at 4'

Dark grey SILT, some fine sand, very dense, wet

14 0 trace fine sand

 No.

32 44

15

14

33

12

21

22

BLOW
COUNT

SS-3

SS-4 18

10

21

10

15

10

1

10

SS-2

7

3

31

6

SS-5

4.0

6.0

8.0

10.0

12.0

8.0

2.0

4.0

6.0

10.0

SS-1 22.5

15.0

18.0

17.0

21.0

12/8/2008

6'

FILL

SOIL   DESCRIPTION

ML

530.51
5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

loose

Grey SILTY CLAY, trace fine sand, very soft, wet

Grey fine to medium SAND with clay, loose, wet

Grey fine to medium SAND, medium dense, wet

trace coarse sand

medium dense

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

4 67

8 8

2

4

SS-6 13.0 15.0 3

SS-8

SS-9

18.0SS-7

SS-11

SS-10

20.0 1 2 1

23.0 25.0 1 2

30.0

33.0 35.0 8 14

2 5

12

1 5 23.0

24.0

38.0 40.0 8 14

28.0

10 8

19

17

12.0

12.0

16.0

18.0

16 15

513.01

SP-SC

SP 

23'6"

26'6" 510.01

CL

16'6" 520.01

15

20

25

30

35

40

BH-7.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 536.51
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/5/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Grey fine to medium SAND, trace coarse sand medium
dense, wet

48.0 50.0

8 10

SS-13

12.0

14.0

11

8 10 15

BLOW
COUNT

 No.

SS-12 43.0 45.0 5

SOIL   DESCRIPTION

18

15

12/8/2008

SP

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

Brown fine to coarse SAND, trace fine gravel, medium
dense, wet

very dense

EOB 65'

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

10.0SS-16

SS-15 24.0

SS-14 10.010 12 15

58.0 60.0 11 158

53.0 55.0

63.0 65.0 18 50/423

16

17

15

7

56'6"

65'

SW

480.01

471.51

55

60

65

70

75

80

BH-7.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.72
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/15/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Brown and grey mottled silty clay FILL, little fine to
coarse sand, medium dense, frozen

fine gravel pieces mixed in clay

14 0
3.00

Grey SILT, trace fine sand, medium dense to loose, wet

17

23

18.0

16.0

10.0

15.0

14.0

SS-1 2.0

4.0

6.0

4.0

6.0

8.0

12

4

5

10.0

12.0

8.0

8

SS-5

3

4

3

3

SS-2

BLOW
COUNT

SS-3

SS-4 6

6

7

10

 No.

7 4

9

6

10

12

4

5

1.75

2.50

10'6"10.0

12/17/2008

524.22

FILL

SOIL   DESCRIPTION

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

alternating silt and brown silty clay, stiff

Grey SILTY CLAY, medium plasticity, medium stiff, mois
to wet
(LL=46, PI=24)

Brown fine to medium SAND, loose, wet

trace coarse sand

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

12

1.2510.0

12.0

24.0

12.0

26

5 7

3 8.0

34

20

11.5

2

7 7

3

38.0 40.0 4 5

4 5

4 5

3

2 3

2 528.0 30.0

33.0 35.0

23.0 25.0 5 6

20.0 1 2

SS-11

SS-10

SS-7

SS-8

18.0

SS-9

SS-6

23'3"

16'6

13.0 15.0 2 3

518.22

511.47

ML

CL

SP

15

20

25

30

35

40

BH-8.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.72
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/15/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Brown fine to medium SAND, trace coarse sand,
medium dense, wet (cont.)

16

49'6"

BLOW
COUNT

 No.

SS-12 43.0 45.0 9 10 11 11.0

13.0

15

14 17 9 7SS-13 48.0 50.0

12/17/2008

485 22

SP

SOIL   DESCRIPTION

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

Brown fine to coarse SAND, trace fine gravel, medium 
dense, wet

dense

little fine gravel

Grey sandy SILTY CLAY, hard, moist to wet

EOB 70'

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

8

14
70'

49 6

66'6"

65.0 5 2415

53.0 55.0

26

68.0 70.0 48 50/4

63.0

58.0 60.0 15 198 22

13.04 8

SS-15 15.0

SS-14 7 6

SS-16 17.0

13.0SS-17

485.22

464.72

SW

CL

468.22

55

60

65

70

75

80

BH-8.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 534.67
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/17/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Grey and brown mottled silty clay FILL, some fine to 
medium sand, very stiff, moist

Alternating grey, brown, and orange clay and silt

Grey SILTY CLAY, trace fine sand, medium plasticity,
14 0 very stiff, moist

SOIL   DESCRIPTION

2.50

525.75

4.00

12/18/2008

2.50

2.00 8'11"

FILL

CL4.00

17.0

16.0

14.0

17.0

17.0

SS-1 2.0

4.0

6.0

4.0

6.0

8.0

4

4

5

10.0

12.0

8.0

10.0SS-5

4

5

3

4

SS-2

BLOW
COUNT

SS-3

SS-4 10

6

5

2

12

10

5

8

2

 No.

9

5

7

3

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

Dark grey CLAY, high plasticity, stiff, wet

(LL=64, PI=34)

(hole is taking a lot of water)

Grey fine to medium SAND, medium dense, wet

trace coarse sand, dense

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

1.00
CH

510.17

521.67

24'6"

SP

13'
21.0

1811.0

16.0

25

21.0

0.0

51

19

10.0

5

9

22

14

6

38.0 40.0 10 16

28.0 30.0

33.0 35.0

17

4

8 15

8 10

6

8

19

12

23.0 25.0 5 6

20.0 3 3

SS-11

SS-10

SS-7

SS-8

18.0

SS-9

SS-6 13.0 15.0 3 4

15

20

25

30

35

40

BH-9.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/17/2008  FINISH  12/18/2008

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Grey fine to medium SAND, trace coarse sand, dense,
wet

trace fine gravel

SP

SOIL   DESCRIPTION

21 17

BLOW
COUNT

 No.

SS-12 43.0 45.0 10 17 24 8.0

12.0

29

8 16 20SS-13 48.0 50.0

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

Grey-brown fine to coarse SAND, trace fine gravel,
dense, wet

dense

Grey CLAY, little fine to medium sand, medium
plasticity, hard, moist to wet

EOB 70'

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

56'6"

66'6"

70'

CL

SW

478.17

468.17

464.67

19

17 17

26

68.0 70.0 37 50/4

241563.0 65.0 12

15

58.0 60.0 12 1810

53.0 13.09 11

SS-15 16.0

SS-14 55.0

SS-16 15.0

10.0SS-17

55

60

65

70

75

80

BH-9.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 531.92
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/12/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Frozen ground

Grey and brown mottled SILTY CLAY, trace fine sand, 
medium plasticity, stiff, moist
little fine to coarse sand, very stiff

2.50 Brown, silt content increasing, thin brown silt seams
1.50

14 0

12/15/2008

2.00

2.50

2.50 CL

SOIL   DESCRIPTION

6

4

6

4 5

BLOW
COUNT

SS-3

SS-4 8

5

5

5

3

3

4

SS-2

10.08.0

4.0

6.0

8.0

4

4

2.0

4.0

6.0

SS-1

 No.

13.0

15.0

15.0

15.08

6

17

15

13

24

5

10

C
O
N
T
A
C
T

D
E
P
T
H

D
E
P
T
H

0.75 Dark grey CLAY, high plasticity, medium stiff, wet
1.00

stiff

Grey-brown fine to medium SAND, medium dense, wet

trace coarse sand

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

13'
3 4 15.013.0 15.0 1 2SS-5

SS-7

18.0SS-6

SS-10

SS-9

SS-8

23.0 25.0 3 4

8 9 12

20.0 4 6 5 7

5 5

38.0 40.0 8 9

28.0 30.0

33.0 35.0 6 8 5 5

11

11.0

10.0

13.5

6.0

0.0

11 12

1.25

1.00

CH

29'

518.92

502.92

15

20

25

30

35

40

BH-10.XLS  
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PROJECT NAME Alliant Energy - December 2008 Baghouse Geotechnical Investigation
BORING LOCATION Burlington, Iowa    SURFACE ELEVATION 531.92
DRILLER RDnP Drilling - Kris Norwick     DATE:  START 12/12/2008  FINISH  

 
   SAMPLE  REC WC qu ELEV. USCS

 (MSL) SOIL
INTERVAL (ft) 0" 6" 12" 18" (in) (%) (TSF) TYPE

FROM TO 6" 12" 18" 24"

Grey-brown fine to medium SAND, trace coarse sand, 
medium dense, wet (cont.)

dense

12/15/2008

SP

SS-12

15.0

15.0

15

48.0 50.0

 No.

SS-11 43.0 45.0 3 6

8 15 21 30

BLOW
COUNT

9

SOIL   DESCRIPTION

C
O
N
T
A
C
T

D
E
P
T
H

45

50

D
E
P
T
H

(spoon bouncing, possibly on a cobble or boulder)

trace fine gravel

Grey CLAY, little fine sand, hard, moist to wet

4.5+ (spoon bouncing)

EOB 70'

Drilled with Dietrich-120
Method: auger and mud rotary
Hole was backfilled with bentonite slurry

64'

CL

70'

SP

467.92

461.92

0.0

10.0SS-16

SS-14 16.0

SS-15

SS-13 0.050/0

58.0 60.0 17 1714 15

53.0 55.0

32 50/3

63.0 65.0 50/1

68.0 70.0

55

60

65

70

75

80

BH-10.XLS  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 

 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

EXHIBIT B – Geoprobe Borings 

 

  
Alliant Energy 
Interstate Power and Light Company 
Burlington Generating Station 
Burlington, Iowa 
 
Unstable Area Determination 
 
 
 
 
 



Boring Log  
Legend 

 
 
Sample 
No:  (Number) Soil samples are numbered consecutively from the ground surface.  Core samples are numbered  
consecutively from the first core run. 
 
Type:  A= Auger Cuttings    CR= Core Run        MS= Modified Spoon              PB= Pitcher Barrel 
           PT= Piston Tube      ST= Shelby Tube    SS= Split Spoon (2” O.D.)      WC= Wash Cuttings 
 
Interval:  The depth of sampling interval in feet below ground surface 
 
Blow Count 
The number of blows required to drive a 2-inch O.D. split-spoon sampler with a 140 pound hammer falling 30-inches.  
When appropriate, the sampler is driven 18 inches and blow counts are reported for each 6-inch interval.  The sum of 
blow counts for the last two 6-inch intervals is designated as the standard penetration resistance (N) expressed as blows 
per foot. 
 
Recovery in Inches 
The length of sample recovered by the sampling device. 
 
U.S.C.S. Soil Type 
The Unified Soil Classification System symbol for recovered soil samples determined by visual examination or laboratory 
tests.  Refer to ASTM D2487-69 for a detailed description of procedure and symbols.  Underlined symbols denote 
classifications based on laboratory tests (i.e. ML), all others are based on visual classification only. 
 
Percent Moisture 
Natural moisture content of sample expressed as percent of dry weight. 
 
qu TSF 
Unconfined compressive strength in tons per square foot obtained by hand penetrometer.  Laboratory compression test 
values are indicated by underlining. 
 
Contact Depth 
The contact depth between soil layers is interpreted from significant changes in recovered samples and observations 
during drilling.  Actual changes between soil layers often occur gradually and the contact depths shown on the boring logs 
should be considered as approximate. 
 
Soil Description and Remarks 
Soil descriptions include consistency or density, color, predominant soil types and modifying constituents. 

Cohesive Soils 
 

Cohesionless Soils 
 

Consistency qu (TSF) Blows/ft. Density Blows/ft. 
Very Soft less than 0.25 0-1 Very Loose 4 or less 

Soft 0.25 to 0.50 2-4 Loose 5 to 10 
Medium Stiff 0.50 to 1.00 5-8 Medium Dense 11 to 30 

Stiff 1.00 to 2.00 9-15 Dense 30 to 50 
Very Stiff 2.00 to 4.00 15-30 Very Dense Over 50 

Hard more than 4.00 Over 30   
 

Particle Size Description 
 

Definition of Terms 
 

Boulder = Larger than 12 inches Trace = 5 to 12 percent by weight 
Cobble = 3 to 12 inches Some = 12 to 30 percent by weight 
Gravel = 0.187 to 3 inches And = Approximately equal fractions 
Sand = 0.074 to 4.76 mm (  ) = Driller’s observation 
Silt and Clay = smaller than 0.074 mm   
 
Piezo. 
(Piezometer) Screened interval of the piezometer installation is denoted by cross-hatching. 
 
General Note 
The boring log and related information depicted subsurface conditions only at the specified locations and date indicated.  
Soil conditions and water levels at other locations may differ from conditions occurring at these boring locations.  Also the 
passage of time may result in a change in the conditions at these boring locations. 
 
Soil Test Boring Refusal 
Defined as any material causing a blow count greater that 50 blows/6 inches.   Such material may include bedrock, 
“floating” rock slabs, boulders, dense gravel seams, hard pan clay, or cemented soils.  Refusal is usually indicated in 
fractional notation showing number of blows as the numerator and inches of penetration as the denominator. 



























 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 

 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

EXHIBIT C – CPT SOIL PROBES 

 
Alliant Energy 
Interstate Power and Light Company 
Burlington Generating Station 
Burlington, Iowa 
 
Unstable Area Determination 
 
 
 
 
 
 



CONE PENETROMETER TEST (CPT) 

 
 

CPT I.D. LOCATION GROUND ELEVATION (FT) 
CPT-1 Economizer Ash Pond 548.78 
CPT-2 Economizer Ash Pond 550.34 
CPT-3 Economizer Ash Pond 549.91 
CPT-4 Economizer Ash Pond 549.65 
CPT-5 Economizer Ash Pond 549.74 
CPT-6 Economizer Ash Pond 550.57 
CPT-7 Economizer Ash Pond 545.78 
CPT-8 Economizer Ash Pond 546.26 
CPT-9 Economizer Ash Pond 549.48 
CPT-10 Economizer Ash Pond 549.42 
CPT-11 Economizer Ash Pond 547.86 
CPT-12 Economizer Ash Pond 548.25 
CPT-13 Ash Seal Water Pond 534.22 
CPT-14 Ash Seal Water Pond 533.67 
CPT-15 Main Ash Pond 536.75 
CPT-16 Main Ash Pond 534.84 
CPT-17 Main Ash Pond 534.52 
CPT-18 Main Ash Pond 533.89 
CPT-19 Main Ash Pond 535.32 
CPT-20 Upper Ash Pond 530.47 
CPT-21 Upper Ash Pond 530.42 













































Thomas C. Wells
Stamp



 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 

 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

EXHIBIT D – LABORATORY TESTING 

 

 
Alliant Energy 
Interstate Power and Light Company 
Burlington Generating Station 
Burlington, Iowa 
 
Unstable Area Determination 
 
 
 
 
 
 











































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 
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EXHIBIT E – BEDROCK MAPS 

 

 
Alliant Energy 
Interstate Power and Light Company 
Burlington Generating Station 
Burlington, Iowa 
 
Unstable Area Determination 
 
 
 
 
 
 



New
Albin

Chester

Rake
Orleans Scarvil le

Dolliver

Larchwood
Lake
Park

Northwood
Lime
Springs

Little
Rock

Harris
Lester

Spirit
Lake

Stacyville
McIntire

Rock
Rapids

SuperiorOcheyedan
Lake
Mills

Ledyard

Estherville

CarpenterOkoboji

Sibley

Buffalo
CenterArmstrong

Wahpeton
Gruver

Swea
City St.

Ansgar Cresco
Lakota ThompsonArnolds

Park LansingJoice

RicevilleKensett
West
Okoboji

Milford

GeorgeAlvord

Leland

Grafton Decorah
Wallingford Mitchell

Inwood
Ashton

Terril

Ridgeway
Ringsted

Bancroft Manly Osage
Waukon

Melvin

Hanlontown

Doon

Forest
City Ferti le Elma

Plymouth
FostoriaMatlock

Graettinger
Titonka

Woden Orchard
Crystal
LakeFenton

Protivin
Lone
Rock

Waterville

Rock
Falls

Rock
Valley

Spillville
Harpers
Ferry

Burt
Alta
Vista

Hull

Spencer

Boyden
Sheldon Sanborn

Calmar

Hartley

Mason
City

Everly

Colwell
Clear
Lake

Nora
Springs Ossian

Fort
Atkinson

Dickens
Emmetsburg Ventura

Ruthven
FloydRudd

North
Washington

Castalia

Archer

Garner
Britt

Sioux
Center

Primghar
Postville

WesleyCylinderHospers

Charles
City

Algona
New
Hampton

Lawler
Royal

Whittemore
Bassett

LuanaWaucoma
MononaRockford MarquetteAyrshire

Ionia McGregorRodman
Orange
City

Greenville Gillett
Grove

Hawarden

Rossie
Klemme Clermont

CorwithAlton

Rockwell

Granville
Paullina Curlew

Ireton

Swaledale

Sutherland
West
Union

Marble
Rock

Fredericksburg

Maurice

West
Bend

Nashua

FarmersburgElginWebb
Thornton

Calumet
KanawhaMallard

Hawkeye St. Olaf
Goodell Dougherty

Chatsworth

Meservey
Lu Verne

Peterson

Clayton

Sheffield GreeneOttosenSioux
Rapids

Linn
Grove

Craig Struble

Frederika
Plover

Garnavillo

Bode

Livermore ElkaderRandaliaMarathon
Larrabee

Belmond

Sumner

Laurens
FayettePlainfield Wadena

Aredale

Akron

Havelock
Marcus

Renwick
Rembrandt

Oyens

Rolfe
Remsen

Alexander TripoliHardy

Brunsville
Cleghorn

GuttenbergLe Mars
VolgaBradgateMeriden

Clarksville

Albert
City

Bristow
Maynard

LatimerCherokee
WestgateRutland Allison

HansellHampton
Dumont

Littleport

Westfield

Arlington

Waverly

Garber
Pocahontas Clarion

Humboldt

Rowan ElkportGoldfield
Coulter

Gilmore
City

Osterdock

Truesdale
Dakota
City

Merril l

Shell
Rock

Aurelia Millville
ReadlynGaltThor

Strawberry
Point

Oelwein

North
Buena
Vista

Geneva Denver

Eagle
Grove

Alta

Dows

Storm
Lake

Varina

Janesvil le
Pioneer Edgewood

Fairbank
Stanley Colesburg

Balltown
PalmerQuimby

Hinton

AuroraLakeside

Hazleton
BadgerNewell Luxemburg SherrillHoly

Cross
Lamont

Popejoy

Kingsley

VincentClare GreeleyFonda
Rickardsville

Aplington

Dundee
Washta

Parkersburg

Dunkerton

Cedar
Falls

Woolstock

Waterloo

New Hartford
Sageville

Ackley

Sioux
City Durango

DubuquePomeroy

New
ViennaPierson

Manson Fort
Dodge

Iowa
Falls

StoutAlden
Bankston

Nemaha

Galva

Barnum Manchester

SchallerHolstein

Will iams
Dyersville Graf

Moville

Independence

EarlvilleWebster
City

Blairsburg

Correctionville

JesupEvansdale Masonville

Lawton

Jolley Duncombe Winthrop
Centralia

Delaware
Elk Run Heights

RaymondDikeCushing Early

Hudson
Knierim

Epworth Peosta
Farley

Coalvil leMoorland
Wellsburg DelhiOwasa

Sac City

Lytton Otho Buckeye Gilbertville

Sergeant
Bluff

Rockwell
City

Bronson

Steamboat
Rock Holland Quasqueton

Worthington
Kamrar

Anthon

Somers

Eldora
RowleyGrundy

Center
Callender

Lehigh
St.
Donatus

Ryan

Ida
Grove

Hopkinton

Rinard
Morrison

Arthur

Reinbeck La Porte
City

Jewell
Junction Radcliffe

Battle
Creek

Odebolt
Brandon

Yetter

Ellsworth Hubbard

Bernard

Salix
Lake
View

Cascade Zwingle
La MotteStanhope

WalkerGowrie
New
Providence

Oto

Coggon
Lake
City

Lohrville FarnhamvilleWall
Lake Stratford

Bellevue

Lincoln
Harcourt

Dayton
Whitten

Mount
Auburn

Monticello
Auburn

Union

Sloan

Prairieburg
Randall

Danbury

Conrad

Hornick Smithland

Urbana
Beaman

Rodney
Center
Point

Kiron
Traer

Story
City Liscomb

Central City
GladbrookLanesboroBredaMapleton

Vinton

DysartBoxholm

Roland

Springbrook
Schleswig

Paton McCallsburgChurdan Zearing
Pilot
Mound Alburnett Andrew

Garrison

Whiting

Lidderdale
Ricketts

Fraser St.
Anthony

AnamosaAlbion

Center
Junction

ClemonsGilbert OnslowDanaDeloit Garwin
Shellsburg

Carroll RobinsArcadia
Clutier

Westside

Castana Monmouth

MaquoketaBoone Palo
Spragueville

Baldwin

Sabula

Charter
Oak

Marshalltown

Hiawatha
Vail Glidden

Springville

Wyoming Preston
Miles

Ute

OgdenRalston
MarionBeaver

Grand
Junction

Onawa

Jefferson

Nevada
Scranton Martelle

Turin

Colo

State
Center Van

Horne
Le Grand Elberon MorleyHalbur Delmar

Olin
Keystone

ToledoDenison Atkins

Ames

NewhallVining Oxford
Junction

Soldier

Montour

Andover
Willey

Tama

Lost
Nation

Luther

Goose
Lake

CharlotteBertram
Arion

Berkley

Cedar
Rapids

Kelley
Melbourne

Haverhill
Rippey Ferguson

Blencoe

Mount
Vernon

Rhodes
FairfaxDow City Lisbon

Chelsea

Moorhead
Templeton

Buck
Grove

Manning DedhamAspinwall Welton

Blairstown

Mechanicsville

Clinton

Luzerne Norway
Cambridge

Toronto
Huxley Collins

Belle
Plaine

Maxwell StanwoodManilla Coon
Rapids Clarence

WalfordSlater Laurel
Ely

Madrid
Gilman

Sheldahl

Lowden

Woodward

Dunlap Shueyville

PerryBayard
Bouton Swisher

BagleyGray
Jamaica Dawson

Wheatland
De Witt

Pisgah Grand
Mound

Calamus

Baxter

Defiance
Alleman

Solon

Little
Sioux

Marengo Low Moor
ElkhartIrwin

Polk
City

Hartwick

Earling
TiptonYale

Camanche

Mingo
Ankeny

Granger

North
Liberty

Grinnell
Minburn Ladora McCauslandBrooklynWoodbine DixonBennett

Victor

Panama Kirkman

Oxford
Valeria

Johnston

Audubon
Tiffin

Kellogg
Oakland
Acres

Coralville

Westphalia

Newton

New
Liberty

Mondamin

MalcomBondurant

Grimes

Long
Grove

Lambs
Grove

Donahue
Panora

Dallas
Center

Magnolia

Iowa
City

Princeton

Will iamsburgGuthrie
Center Colfax

West
Branch

Mitchellville

Urbandale
Altoona

Harlan
Eldridge

Logan Portsmouth Maysville

Guernsey

Waukee
Des
Moines

Linden

Clive

Kimballton

Adel

Modale
Walcott

Davenport
Pleasant
Hill

Le Claire

Hills

Bettendorf

Durant

Prairie
City

Tennant Elk Horn

West Des
Moines

Redfield WiltonExira Stockton
Montezuma

West
Liberty

Parnell

Persia Deep
River

Searsboro
Reasnor Sully Lynnville Millersburg

Missouri
Valley

Atalissa
Riverdale

Brayton

De Soto
Van
Meter

Carlisle

Monroe

Menlo North
English

Blue
GrassDexter

Shelby

Runnells

Casey
Stuart

Barnes
City

NorwalkAdair
Avoca Walnut

Earlham
Cumming

Kalona
Lone
Tree

Buffalo
Riverside

Nichols
Gibson Wellman

New
Sharon

Minden

SwanHartford
Kinross

KeswickThornburg
Neola South

English
Marne Anita

Muscatine
Webster

Pella
Atlantic

Spring
Hill

What
CheerWiota

Pleasantville

Hancock
Underwood

Indianola
ConesvilleMartensdale

Crescent

Sandyville

Keota
Ackworth Harper

Winterset

Bevington Fruitland
Patterson

Sigourney West
Chester

LeightonKnoxville Letts

McClelland

Delta
Harvey

Rose
HillOskaloosaGreenfieldOakland

Washington

Lewis St.
Marys

Carter
Lake

CotterFontanelle

St.
Charles

Milo
Ainsworth

University
Park

Columbus
JunctionCouncil

Bluffs
FredoniaBeacon

Cumberland
Grandview

Hayesville
Massena BridgewaterCarson Griswold

Melcher-Dallas

Treynor

East
Peru

Macksburg
Fremont Crawfordsvil leTruro

Bussey
Orient OllieMacedonia

Lacona

Richland Wapello
New Virginia

Marysville
Martinsburg

Hedrick BrightonHamilton Eddyville Coppock

Wayland
Pleasant
Plain

Elliott Grant Kirkville
Lovilia

Henderson
Olds

Packwood WinfieldLorimorSilver
City

OakvilleMorning
Sun

Will iamson Chillicothe

Ottumwa

CrestonGlenwood Mount
Union

OsceolaCarbon MurrayCromwell
AlbiaLucasAfton

Fairfield

Chariton

ThayerHastings

Red Oak

Prescott
Emerson

Pacific
Junction

Mediapolis

Malvern

Woodburn
Corning BataviaAgency LockridgeStanton

Mount
Pleasant

MelroseRussell
Rome

Westwood
Blakesburg LibertyvilleKent

ArispeNodawayVill isca
Derby

New
London

EldonCoburg
Tabor Shannon

City

Lenox Weldon Moravia BirminghamImogene Le Roy
Van Wert

Randolph

Danville
Humeston

Floris Stockport
Tingley SalemMillertonHepburn

Burlington

Ellston Hillsboro

West
Burlington

Essex MiddletownGarden
GroveThurman UnionvilleGrand

River
Diagonal

Beaconsfield

Clearfield
Sharpsburg

Rathbun
Drakesvil le

Mystic HoughtonUdellShenandoah
St. PaulCorydon BloomfieldGravityClarinda

Plano

Sidney

Leon Centerville

Conway Promise
City

Decatur
City

Keosauqua

Yorktown
New
Market

Mount
Ayr

Farragut
West
Point

Kellerton Allerton
Benton Bonaparte

Pulaski

Riverton
Seymour

MoultonNuma
Milton

Bedford Maloy Franklin

Fort
Madison

DelphosCoin Shambaugh
Exline DonnellsonCantril Farmington

Davis
City Clio

Cincinnati
Lamoni

College
Springs

Blockton Mount
Sterling

Hamburg Redding
Northboro

LinevillePleasanton
Blanchard Braddyvil le

Athelstan

Montrose

Keokuk

Bo yer
 River

Iowa River

Turkey Ri ve r

Middle R iver

Mis siss ippi  River

Cedar River

S i l
v er

 C
ree

k

Floyd 
Ri

ver

Keg
 Cree

k

Wapsip in icon River

Ma quoke
ta  

Riv
er

We
st 

N i
sh

na
bo

tn a
 Ri

v er

North Riv er

Volga    River

Shell Rock Ri ver

Ta
rk i

o R
ive

r

De s Moines Ri ve r

Lizard Cre ek

Rock
 River

Sold
i er

 Ri
ve r

So uth R i ver

Beaver  C reek

South Skunk R iver

Boone Ri ver

Upper Iowa River

M il l Cree k

Ea st F k Des Moines R iver

Little Cedar Ri ver

Big Bear Creek

Long Creek

P rairie Creek

Wolf Creek

We
st 

Fk
 L i

ttle
 Si

o u
x R

ive
r

Crane Cree k

Sal t Creek

Sugar C reek

Old Mans Creek

N orth Skunk River

North English River
Gran

d R
ive

r

Soap Cre ekRathbun Reservoir

Ea
gle

 Cr
eek

Ea
st N

ishnabo tna R i ve
r

Cedar C
ree

k

South Rac coon River

We
st 

Br
 F l

oyd
 R i

v er

L ittle  R iv er

Yellow River

Black Ha wk Cree
k

We ldon R ive r

English River

Little Sio
ux R ive

r

Lotts Creek

El k Creek

Middle N
od a

wa
y R

iver

B uck C reek

Platte River

T hom pson River

Deer Creek

Flint Cree k

Honey Creek

Midd le  R accoon Riv er

South Fk Iowa River

Water man Cree k

I ndian Creek

En

glish  Creek

Beaverdam Cr ee k

Tw elvemile Cree k

Winn e bag o River

B ear Cre e k

West
 Ta

rk i
o  C

re e
k

West Fk Cedar River

Big Creek

Lytle Creek

Duck Creek

Plum Creek

Buf falo Creek

South En glish River

Pain t Creek

Deep Cre ek

Clear C reek

Tipt on Cr ee k

Maynes Creek

Pine Cr eek

Oc hey eda n R iver

East Nod away R iver

Shoal Creek

S kunk River

Whiteb
reast 

Cree
k

West F k Io wa R ive r

East  F k Iowa River

Wh
it e 

Fo
x C

re
ek

Canoe Creek

West Buttrick Cree k

Black Cat  Creek

Ce
da

r C
ree

k

E a
s t B

r  I
ndi

an 
Creek

Deep Ri ver

Elk R iver

Middle Cre ek

East Boyer R ive
r

Mi neral Cr eek

Red Rock Rese rvo ir

Ea
st 

Br
 Wes t 

Nishnabotn a River

Little Soap Creek

Lim e C
ree

k

Cla n ton Creek

Bail ey Creek

West Fk Crooked Creek

Pr att 
Cree

k

Brush C reek

Minerva Creek

Hawkeye Cree k

South Fk Chariton River

Lost Creek

C h equest Creek

Raccoo n River

South Skunk  Rive r

Sou th Ave ry C
ree

k

Litt le Whitebreast Creek

Roberts Creek

W est
 B

r O
ne

 H
undred

 And Two R

iver

Thompson Rive r

M o
squ

i to
 C ree

k

Ce dar  River

Bea r C
re e

k

Honey
 Cr ee

k

Sug
a r

 C
r ee

k

Mississippi R iver

Cedar  C ree k

North Skun k R ive r

Upper Iowa River

Ce dar R iver

Bru sh C

ree
k

We
st 

Ni
sh n

a b
ot n

a  R
i ve

r

Cedar River

Maple River

M ud Creek

Be aver Cr eek

Des Moin es R iv er

Buffalo Creek

Wapsipinic on  R ive r

Des Moines River

Lit tle S i o u x River

Mi
ssis

s ip
pi R

iver

I nd
i a n

 Cr
ee

k

S i lve

r Creek

Indian C ree k

Iowa River

South Skunk River

B rushy Cre ek

Mississip pi R i ver

Cedar C re ek

South B r    Lizard Creek

Mi
s si

ssi
pp

i R
ive

r

Rock Cr e ek

Little Tur key Riv er

Rock Creek

Wi
nne

ba
go

 R
iv e

r

Iowa  Rive r

De
s M

oi n
es  River

Ot
ter

 C
r e

ek

Iow a Ri ver

Cedar Rive r

Ea
s t  

No
da

wa
y R

ive
r

D es Moines River
Skunk River

North Racc oon Riv er

Chariton River

O tter
 Creek

Wal nut C
reek

M issi
ssi

pp i
 R i

ver

Ea st N
ish

n ab
ot n

a R
ive

r

Iowa   River

Cran e C reek

Ced ar Creek

Buffalo Creek

Wapsip inico n R iver

Prairie    Creek

B rushy Cre ek

Lit
tle

 Si
oux

 R iver

Bi
g C

reek

Des Moines River

Buck  Cree k

Sug ar C reek

Wapsipinicon River

Ot
ter

 Cr
eek

Whit
ebr

eas
t C

ree
k

Storm
  Lake

Little 
Rock River

Spirit 
  Lake

Bi g Si ou x River

Big
 Sio

ux 
Riv

e r

Missou ri   River

Miss ou r i  R iver

Miss ou r i  R iver

Boy
er 

R iv
er

Wi l l
ow

 Ri
ver

Flo
y d 

R i
ver

Otter Creek

Des Moine s River

Jack Creek

East Fk Des M
oines  River

Nor th R ac c oonRiv er

Lake Cre e k

Troub
les

om

e C
re ek

Honey C
reek

North  R ac coo n R iv er

Sa y lorville Res ervoir

Clear Lake

Shell Roc k River

Iowa River

Chariton Ri ver

Iowa Ri ve r

Mississippi River

F ourmile Cree k

Mud  Creek

T78N

T93N

T80N

T92N

T88N

T95N

T84N

T87N

T99N

T91N

T82N

T94N

T89N

T97N

T90N

T70N

T79N

T98N

T81N

T85N

T96N

T86N

T69N

T83N

T71N

T73N

T72N

T75N

T74N

T76N

T77N

T68N

T67N

T100N

T78N

T80N

T81N

T90N

T82N

T89N

T79N

T88N

T83N

T84N

T85N

T86N

T87N

T77N

T72N

T91N

T71N

T73N

T70N

T74N

R06ER05ER02E R03E
R04E

R01E

R23W
R11W

R08WR17WR24WR25WR28W
R06WR18W

R16W
R30W

R35W

R19WR27WR29W R07WR22W
R26W

R13WR36W R04WR14W R05W
R32W R15W

R44W

R31W R21W
R03WR33W R02WR38W

R45W R37W

R09W

R42W R39W
R43W R01WR46W

R20W
R34W R12W

R41W R40W
R10W

R07ER47W

LYON OSCEOLA

DICKINSON

EMMET

ALLAMAKEE

KOSSUTH

WINNESHIEK

HOWARDWINNEBAGO
MITCHELL

WORTH

SIOUX

OBRIEN
CLAY PALO ALTO

HANCOCK

CERRO GORDO
CHICKASAWFLOYD

CLAYTON
FAYETTE

PLYMOUTH
CHEROKEE

BUENA VISTA POCAHONTAS HUMBOLDT
WRIGHT

BREMER
FRANKLIN BUTLER

DUBUQUE

DELAWARE

WEBSTER

BUCHANAN

BLACK HAWK
WOODBURY

IDA

SAC
CALHOUN HAMILTON HARDIN

GRUNDY

JACKSON

JONES
LINN

BENTON

TAMA

MONONA

CRAWFORD

CARROLL
GREENE

BOONE

STORY

MARSHALL

CLINTON

CEDAR
HARRISON

SHELBY AUDUBON
GUTHRIE

JOHNSON

DALLAS

IOWA
POLK POWESHIEKJASPER

SCOTT

MUSCATINE

POTTAWATTAMIE
CASS

WASHINGTON
ADAIR

KEOKUK

WARREN
MADISON

MAHASKA
MARION LOUISA

MILLS
MONTGOMERY

ADAMS

HENRY
JEFFERSON

UNION

WAPELLO

CLARKE
LUCAS

MONROE

DES MOINES

FREMONT PAGE

TAYLOR RINGGOLD

VAN BUREN

DAVISDECATUR WAYNE

APPANOOSE

LEE

Plum River Fault Zone

Iowa City-Clinton Fault Zone

Thurman-Redfield Fault Z
one

Manson Impact 
Structure

Thurman-Redfield Fault Zone

Amana Fault Zone
U D

U
D

U
D

D
U

D
U

U D

UD

U D

D U

Og

Om

Dc

Dw
Dw OmDw

Dw

Dw

Dc

Sw

Op

Op

Cw

Og
Cw

Ce

Ce

Ce

Cm

Dw

Dw

Dw

Dc

Dw

Sh

Sw

Sw

Dw

Dc

Om

Dw

Sw

Dc

Dc

Sw

Dw

Dc

Sw

Dc

Sw

Dw
Dc

Om

Om

Og

Cj

Dc

Dc

Cj

Op

Dc

Dw
Dw

Dc

Dw

Dl

Dc

Dc

SsDw

Dw Dw

Sg

Sg SgDw

Sg Sg
OmSg Sg

Om
Ss

Sg

DwDw

Sg

Ss
Sg Ss

Sg

Ss

Dw

Sg
Dw Ss

Ss
Sg

Dw

Sg
SsSs

Sh

Ss

Ss

Dc
Ss

Sg

Dw

Ss

Ss SsSs
Ss

Dw
Ss

Ss
SgDw

Sg

Og

Dc

Dw

Sg Om
Ss Sh

Om Og

Ss

Ss
Dw

Sg

Ss

Dc

Ss

Sg
Dc Ss

Dw
ShSs

Ss
Sg Sg

SsDw

SsDw
SsDc

Ss
Dl

Ss

Dc

Dc

Dl Dc

Ss

Dc
Dw

Sl
SsDc

Ss

Dl
DcDl

Dc
Ss

DwSl
Dc

Om

SsDw Ss
Op

Dc

Sh

Sl

Dc

Sl

Dc
SsSl

Ss

Ss

Ss
Dw Dc

Dc Ss
Dc

Ss

Dw

Sh

Dc

Dw

Dc

Sh

Dw
Dc Dw

Sw

Sh

Dc
Dc

Dw

Sh

Dc

Sh

Dw

Dc

Dc

Dc

Dw

Ss

Dc Dc

Sl

Xs

Kf

Kd

Kf
Kf

Om

Og
Kd Kd

KdKd
Kd

Kn
KdDc

Kf
Kd

Kf

Kf

Kd

Kf
DlKd

Dl

Kf

Dl
Dl

Dl
KdKd

OgKf
Dl

Kd

Dl

Dl

Om
Kd

Kf

DfDf

Kd
Kd Df

Mk

Dl

Df

Mk

Kd Df
DfKf

Mk

Kd

Df

Kd

Kd
Kd Kd

Kf

Dl
Df

Df

Kd
Kd

Kf
Df

Mg

Mk

Mk Kd

Kd
Mg

Mg

Kd

Kf
MaMa

Kd
Mk Kd

MaKf

Ma

Kd
Ms

Kmm Ma
Mg Kd

Kd

Ms

Kd

Df
DlKd MsKd Kd Kd

DfMg
Kmc Ms

Mg
Kf

Mg

MaJf

Ma

Ma

Ma

Kd

Ms Ma
Mg

Mg
Ms

Kf
Jf DfMs

Ms

Jf
Mg Mk

Ms

MsMa Ms

Ma

Kd

Ms

Kd

Ms
Mg

Df Dl
Ms

Kd
Kd

Mg
Kd

Mk

Mg
Ms

Ma

Ma

Ms

Ms

Ma

Ma

Ms

Ma

Ma

MsKd

Ma Dl
Ma

Ma

Dl

Ms

Kd MgMa
Kd

Ms
Mg

Ma

Ms

Ms
Mg

MaKd
Mk

Ms
Kd

Dl
Kd

Kd Dl

Kd

Dl
Dl

Pm

Mg

Ms

Ma DlKd Dl

Kd

Pm

Dl

DlKd

Pm

Ms Dl

Pm

Dc

Dl Dl

MkMgKd

Kd

Pm

Df
Kd

Pm

Pm

Kd

Kd

Ms

Kd Kd Ms

Ma

DlDf
Df

Ma Dc

Pm
Kd Kd

Dl

Df

Ms

Pm

Ms

Dl

Df Dw

MsKd
DfKd

Ms
Kd

Ms
Kd

Df
Df

Df

Dl

Kd
DfDf Df

Dl
Pb Kd

Pm

DlMsPm

Pb

Ms

Kd

Kd
Pb

Pm

Kd

Ma Df Dw

Ms

Ma

Pm

Pm
PmKd

Dl

Pb

Pb

Df

Ma
Mk

Dl

Ms

Pm

Df

Pm

Pm
MkPm

Mk

DcPk

Pm

Pb
Pb

Ms Dc
Mk

Df

Pb

Ms

Pb

Ms

Pm

Pk

Pk

Pb
Pb

Mk

Pk

Ma

Pk

Pl

Ma

MaPk

Pb
DfKd Kd

Ms

Pl

Pb

Kd
Pd

Ma

Dl

PmKd Df

Pd

Dl
PlPk

Kd
Pl

Df

DfKd
Kd

Pd

Pd Kd MaPl Kd

Kd

Kd

Pk Df

Kd

KdPm Pm
Ms

Ma
PmKd Pk

Pm
MsPd

Ps

Pl
Ms

Pl

Ps

Ma
Ms

Kd

Kd
Pk Ps

Pm
Pm

Dc

Ps

Ms

Pl

Pd

Ps
Pd

Pd

Kd

Kd
Pw MsPs DfMs

Pm MsKd Pm

Pw

Ms
Kd

Kd
PsKd

Pd

PsPs

MsPs

Pk

Kd

Kd

Ps

Ms MsKd
Pd

MsPw Pk

Kd

Ps Ps

Ps

Kd
Pm

Kd

Pm Ma
Pw

Ps
Ma

Ms

Ps Pl
PmKd Ma

Ps

Pm

Ma
Pm

Ps
Pb

KdPs

Pw

Ms Ms
Ma

Ma
PmPb

Ma
Pw

Ms

Ms

Ma

Kd Pb

Pm

Ms

Ms

Pw

Pl

Pb
Pk PbKd Pb

Pw Ms
Pb

Pk

Pl

PbPd

Ms

Pb
Pw

Mk

Pw

Ma

Pd Pm
Pw

Pw
Pl

Pb
Ps

Pk

Pd Pb

Ms

PbPw
Pw

Pb

Ms

Sg

Sh

SsSg

Ss

Sg

Sg
Dc

Dc
Df

Dl

Dc
Df

Dc

Kmt

Dc

Dc

Om

Dc

DcDc
Dc

Dc

Dc
Dw

Dc

Dc

Dc

Dc

Dc
DwDw

Pcl
Pcl

Pcl

PclPcl
Pcl

Pcl

Pcl PclPcl

Pcl
Pcl

Pcl

Pcl PclPcl
Pcl

Pcl
Pcl

Pcl

Pcl Pcl

Pcl

Pcl

Pcl
Pcl Pcl

Pcl Pcl
Pcl

Pcl PclPcl
Pcl Pcl

PclPcl Pcl

Pcl
PclPcl

Pcl

Pcl
Pcl

Pcl

Pcl
Pcl

Pcl

Pcl
Pcu

Pcl

Pcl

Pcl
Pcl

Pcl

Pcl

Pcl

PclPcl

Pcl

Pcl PclPclPcl
Pcl

Pcl PclPcl Pcl
Pcl

Pcl

PclPcl

Pcl

Pcl

Pcl

Pcl
Pcl

Pcl

Pcl
Pcl

Pcl

Pcl
Pcl

PclPcl
Pcl

Pcl

Pcl
PclPclPcl

Pcl
Pcl

Pcl
Pcl Pcl

Pcl

Pcl

Pcl
PclPcl

Pcl
Pcl Pcl

Pcl Pcl

PclPcl
Pcl

Pcl
Pcl

Pcl

Pcl Pcl

Pcl
Pcl

Pcl
Pcl Pcl

Pcl Pcl

Pcl

Pcu

Pcl

Pcu

Pcu

Pcl

Pcu

Pcu
Pcu

Pcu

Pcu

Pcu

Pcu
Pcu

Pcu

Pcu
Pcu

Pcu
Pcu

Pcu

Pcu

Pcu

Pcu Pcu

Pcu

Pcu
Pcu

Pcu

Pcu
Pcu

Pcu
Pcu

Pcu
Pcu Pcu

Pcu

PcuPcu
Pcu

Pcu

Pcu

Pcu
Pcu

Pcu

Pcu

Pcu

Pcu

Pcu

Pcu
Pcu

Pcu

Pcu

Pcu

Pcu
Pcu

Pcu

Pcu

Pcu

PcuPcu

Pcu

Pcu Pcu Pcu

Pcu

Pcl

Pcu

Pm

Pcl

Op
Kd

Kd

Kd

Kd

Sh

Sh

Sh

Om

Dc

Dc

Df

Df

Df

Mk

MkMa
Ma

Ma

Ma

Ms

Ms

Ma

Ma

Ma

Ma

Ma

Pcl

Pcl

Pcl

Pcl

Pcl
Pcl

Pcl

Ms

Ms
Ms

Pcl

Pcl
Pcl

Pm

Pm

Pcu

Pcu

Pcu

Pcu

Pcu

Pcu

Pcu

Pm

Pm

Pm

Pb

Pb

Pb

Pk

Pk

Pcl
Pcl

Kd

Pcl

Kd

Kd

Kf Kd Kd
Kd

Kd

Kd

Dl

Om

Dc

Dl

Dl

Dl

Mk

Mk

Mk

Ma

Mg

Mg

Mg

Kd

Ms

Ma

Pcl

Pcl

Kmt

Kmm

Ma

Pcl

Pcl

Kd

Kd

Mk

Mg

Mg

Kd

Ma

Ma

Pcl

Kd

Kd

Kd

Pcu

Pm

Pb Pb

Pb

Pm

Pcl

Pm

Pm

Pcl

Pcu

Pcl

Pk

Pk

Pb

Pm
Kd

Pl

Pk

Kd

Pd

Kd

Pd

PdPs

Pd

Ps

Kd

Kd

Ps

Ps

Pw

Pw

Pw

Kd

Pw

Pw

Ps

Ps

Ps

Ps

Ps

Pd

Pd Pw

Pw

PwPs

Pl

Pd

Ps

Ps

Kd Kd

Kd

Kd

Pd

Pk

Pk

Kd

Kd

Kd

Kd

Pm

Pm

Kd

Kd

Kd

Pcl

Pcl

Pcl

Pcl

Kd

Pcl

Pcl

Pcl

Pcl

Pcl

Pcl

Pcu

Pcu

Pcu

Pk

Pk

Pk

PdPd
Ps

Pl

Pl

Pl

Pb

Pb

Pb

Pm

Pm

Pm

Pl

Pl
Pk

Pb

Pd

Pd

Pl

Pm

Pb

Pk

Pk

Pcl

Pcl

Pcl

Pcl

Pcu

Pcu

Pcl

Pcl

Pcl

PclMa
Pcl

Ms

Mg

Mg

Mk

Mk
Mk

Mg

Df

Df

Mk

Mk

Mk

Df

Df

Dc

Dc

Dc

Dc

Dc

Dc

Dl

Dl

Dl

Dc

Dw

Dc

Dc

Dc

Dc

Dw

Dc

Dc

Dc

Dw

Dc

Dw

Om

Om

Om

Om

Om

Om

Dw

Dw

Sh
Dl

Dl Dc Dc

Dl

Df

Df

Dc

Dc

Dc

Om

Mk

Mk

Dl

Dl

Dc

Dc

Dc

Mg

Dl

Mk

Ma Mg

Mg

Ma

Ma

Pcl

Df

Pm

Pcu

Ms

Ms

Pcl

Pcl

Ms

Ms

Ms

Pcl

Pcl

Pcl

Pcl

Ms

Ma

Ma

Ma

Ma

Ma

Df

DfMs

Ms

Ma

Df

Dc

Df

Df

Ma

Ma

Ms

Ms

Ms
Ms Ma

Pcl
Ms

Pcl

Ms
Ms

MaMs

Ms

Pcl

Pcl

Pcl Mk

DfDf

Df

Mk

Mk

Mk

Ma

Df

Df

Dl

Dl

Dl Df

Mk

Mk

Mk

Mk

Mk
Dl

Ss

Sh
Dc

Dc

Sh

Sg

Ss
Ss

Ss

Ss

Ss Sg
Sh

Sh

ShSs

Dl

Dl

Dl

Df

Dc

Dc
Dc

Mk

Dl

Ma

Ms

Ms

Df

DfMk

Df

Ma

Ms

Ms

Mk

Ma

Dl

Df

Df

Pcl

Pcl
Pcl

Df

Dw

SlDw
Sh

Sh
Sl

Dw

Dw

Dw

Dw
DwSs

Ss

Sh

Sh Sh

Sh

Sl

Sl

Om

Om

Ss

Sh
Sh

Sh

Sh

Sh

Om

Om

Om

Og

Og

Om

Ss

Sh

Om

Om
Sh

Sh

Sh

Op

Op

Og

Og

Op

Om

Om

Om

Og

Og

Og

Og

Og

Cj

Og

Op

Op

Om

Cj Cj

Cj

Cw

CwOg

Og

Om

Dw

Dw

Dw

OmDc

Dc

Sw Om

Om

Om Sh

Sh
Sh

Kd

Kd

Kd

Kd

Kd

Dl

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kf

Kf

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Kd

Mg

Mg

Pcl

Pcl

Mg
Mk

Mk

Mk

Ms

Df

Sh

Dw

S O U T H  D A K O T A

M I N N E S O T A 

I L
 L 

I N
 O

 I S

M I S S O U R I 

N E B R A S K A

OP102

OP27

OP316

OP9

OP70

OP175

OP141

OP128

OP149

OP220

OP122

OP196

OP210

OP64

OP368
OP38

OP296

OP175

OP100

OP85

OP175

OP148

OP437

OP183

OP137

OP183

OP15

OP922

OP182

OP173

OP110

OP175

OP23

OP83 OP38

OP38

OP175

OP27

OP1

OP202

OP2

OP107

OP60

OP224

OP438

OP51

OP5

OP70

OP152

OP26

OP107

OP139

OP333

OP376

OP28

OP192

OP930

OP143

OP98

OP192

OP175

OP37

OP81

OP904

OP212

OP160

OP346

OP116

OP86

OP415

OP78

OP926

OP96

OP1

OP370

OP12

OP122

OP92

OP183

OP127

OP12

OP934

OP32

OP58

OP175

OP904

OP8

OP141

OP25

OP175

OP117

OP28

OP21

OP7

OP9

OP57

OP62

OP76

OP149

OP17

OP83

OP175

OP12

OP141

OP10

OP16

OP191

OP146

OP57

OP37

OP7

OP188

OP15

OP39

OP22

OP10

OP56

OP7

OP2

OP163

OP17

OP140

OP281

OP13

OP210

OP92

OP76

OP24

OP4

OP187

OP14

OP175

OP15

OP93

OP5

OP3

OP21

OP2

OP130

OP149

OP330

OP144

OP78

OP31

OP150

OP9

OP141

OP21

OP92

OP16

OP9

OP136

OP150

OP2

OP92

OP13

OP48

OP10

OP4

OP17
OP64

OP92

OP141

OP136

OP9

OP148

OP2

OP5

OP38

OP4

OP2

OP14

OP22

OP92

OP25

OP1

OP14

OP9

OP44

OP3

OP3

£¤63

£¤67

£¤75

£¤63

£¤75

£¤61

£¤34

£¤136

£¤65

£¤34

£¤218

£¤169

£¤71

£¤65

£¤67

£¤61

£¤151

£¤69

£¤218

£¤18

£¤20

£¤218

£¤65

£¤34

£¤69

£¤63

£¤63

£¤20

£¤59

£¤275

£¤169

£¤6

£¤59

£¤218

£¤169

£¤34

£¤61

£¤151

£¤18

£¤67

£¤6

£¤20

£¤52

£¤18

£¤218

£¤75

£¤71

£¤61

£¤52

£¤59

£¤30

£¤6

£¤218

£¤218

£¤30

£¤59

£¤20

£¤61

£¤52

£¤71

£¤65

£¤63

£¤59

£¤169

£¤6

£¤75

£¤69

£¤151

£¤63

£¤61

£¤71

£¤77

£¤218

£¤6

£¤61

£¤34

£¤69

£¤65

£¤18

£¤30

§̈¦74

§̈¦680

§̈¦680

§̈¦235

§̈¦80§̈¦80

§̈¦80

§̈¦280
§̈¦80

§̈¦35

§̈¦380

§̈¦29

§̈¦129

§̈¦80

90°0'0"W

90°30'0"W

90°30'0"W

91°0'0"W

91°0'0"W

91°30'0"W

91°30'0"W

92°0'0"W

92°0'0"W

92°30'0"W

92°30'0"W

93°0'0"W

93°0'0"W

93°30'0"W

93°30'0"W

94°0'0"W

94°0'0"W

94°30'0"W

94°30'0"W

95°0'0"W

95°0'0"W

95°30'0"W

95°30'0"W

96°0'0"W

96°0'0"W

96°30'0"W

96°30'0"W

43°30'0"N
43°30'0"N

43°0'0"N
43°0'0"N

42°30'0"N
42°30'0"N

42°0'0"N
42°0'0"N

41°30'0"N
41°30'0"N

41°0'0"N
41°0'0"N

40°30'0"N
40°30'0"N

Sioux Quartzite (quartzite)

Niobrara Formation  (shale)

Gower Formation (dolomite)

Waucoma Formation (limestone)

Fort Benton Group (shale, chalk)

Wonewoc Formation (sandstone)

Lansing Group (limestone, shale)

Mt. Simon Sandstone (sandstone)

Bronson Group (limestone, shale)

Shawnee Group (limestone, shale)

Marmaton Group (shale, limestone)

Wabaunsee Group (shale, limestone)

Kansas City Group (limestone, shale)

Maquoketa Formation (shale, dolomite)

Eau Claire Formation (sandstone, shale)

Cedar Valley Group (dolomite, limestone)

LaPorte City Formation (limestone, chert)

Fort Dodge Formation (gypsum, redbeds)

Scotch Grove Formation (dolomite, chert)

Augusta Group (dolomite, limestone, chert)

Gilmore City Formation (limestone, dolomite)

Douglas Group (shale, limestone, sandstone)

Famennian Formations (shale, siltstone, dolomite)

Manson Impact Structure, Terrace Terrane (breccia)

Dakota and Windrow Formations (sandstone, shale)

Wapsipinicon Group (dolomite, limestone, anhydrite)

Upper Cherokee Group (shale, 
sandstone, limestone)

Manson Impact Structure, Crater Moat (shaly breccia)

Kinderhookian Formations 
(dolomite, limestone, siltstone)

Galena Group and Platteville Formation 
(dolomite, shale, chert)

Lime Creek and Sweetland Creek Formations 
(shale, limestone)

"St. Louis" and Pella Formations 
(dolomite, limestone, sandstone)

Lower Cherokee Group and Raccoon Creek Group 
(shale, sandstone)

Prairie du Chien Group and St. Peter Sandstone 
(dolomite, sandstone)

Hopkinton, Blanding, Tete des Morts, 
Mosalem Formations (dolomite, chert)

Manson Impact Structure, Central Peak 
(breccia; basement-rock megabreccia)

Jordan Sandstone, St. Lawrence and 
Lone Rock Formations (sandstone, dolomite)

EXPLANATION

CRETACEOUS

JURASSIC

PENNSYLVANIAN

MISSISSIPPIAN

DEVONIAN

SILURIAN

ORDOVICIAN

CAMBRIAN

PRECAMBRIAN

fault (U - upside, D - downside)

fault buried by Kd

U
D

Transparent shades of gray show the bedrock 
surface as it would be illuminated by an artificial 
light source coming from the NW direction.

Jf

Pl

Sl

Dl

Df

Kf

Cj

Ss

Ps

Xs

Pk

Pd

Sh

Sg

Pb

Ce

Dc

Kn

Kd

Og

Op

Mk

Ma

Ms

Mg

Pw

Sw

Cw

Dw

Pcl

Pm

Cm

Om

Pcu

Kmt

Kmc

Kmm

0 10 20 30 40 50 605
Miles

0 10 20 30 40 50 605
Kilometers

1:500,000

±

BEDROCK 
GEOLOGIC MAP  

OF IOWA 
 

1:500,000  
 

Iowa Geological and Water Survey 
Open File Map OFM-2010-01 

March 2010 
 
 

Primary Map Compilation By 
 

Brian J. Witzke, Raymond R. Anderson and John P. Pope  
 

Iowa Geological and Water Survey, Iowa City, Iowa 
 
 

  
 

Iowa Geological and Water Survey 
Robert D. Libra, State Geologist 

 
Iowa Department of Natural Resources 

Richard Leopold, Director 
 
 

ACKNOWLEDGEMENTS 
 

Recognized for significant contributions to the  map’s production:  Bill 
J. Bunker, James D. Giglierano, Greg A. Ludvigson, Robert M. 
McKay, Huaibao P. Liu, and Thomas R. Marshall.   
 
Supported in part with funding from the U.S. Geological Survey - 
National Cooperative Geologic Mapping Program. 

MarkLoerop
Ellipse

MarkLoerop
Callout
Burlington Generating Station

MarkLoerop
Rectangle

MarkLoerop
Callout
Bedrock Formations Surrounding Burlington Generating Station



MarkLoerop
Callout
Approximate  Location of the Burlington Generating Station

MarkLoerop
Ellipse



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 

 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

EXHIBIT F – KARST FORMATION MAPS 

 

 
Alliant Energy 
Interstate Power and Light Company 
Burlington Generating Station 
Burlington, Iowa 
 
Unstable Area Determination 
 
 
 
 
 
 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 

 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

EXHIBIT F – LOCAL GROUNDWATER INFO FROM SCS ENGINEERS 

 

 
Alliant Energy 
Interstate Power and Light Company 
Burlington Generating Station 
Burlington, Iowa 
 
Unstable Area Determination 
 
 
 
 
 
 



I:\25220066.00\Drawings\Site Plan and Monitoring Well Locations.dwg, 10/16/2020 11:21:16 AM

AutoCAD SHX Text
MW-305

AutoCAD SHX Text
MW-311

AutoCAD SHX Text
MW-309

AutoCAD SHX Text
MW-307

AutoCAD SHX Text
MW-306

AutoCAD SHX Text
MW-304

AutoCAD SHX Text
MW-303

AutoCAD SHX Text
MW-302

AutoCAD SHX Text
MW-301

AutoCAD SHX Text
MW-310

AutoCAD SHX Text
MW-308

AutoCAD SHX Text
MW-313

AutoCAD SHX Text
MW-312

AutoCAD SHX Text
MW-302A

AutoCAD SHX Text
MW-307A

AutoCAD SHX Text
MW-310A

AutoCAD SHX Text
MW-313A

AutoCAD SHX Text
FIGURE

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN:

AutoCAD SHX Text
11/14/2019

AutoCAD SHX Text
REVISED:

AutoCAD SHX Text
10/16/20

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
2

AutoCAD SHX Text
ENGINEER

AutoCAD SHX Text
SITE

AutoCAD SHX Text
CLIENT

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE: 1" = 

AutoCAD SHX Text
300

AutoCAD SHX Text
300

AutoCAD SHX Text
300'

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
2830 DAIRY DRIVE MADISON, WI 53718-6751 PHONE: (608) 224-2830 

AutoCAD SHX Text
LEGEND EXISTING CCR RULE MONITORING WELL EXISTING CCR RULE PIEZOMETER CCR UNITS

AutoCAD SHX Text
ECONOMIZER POND

AutoCAD SHX Text
COAL PILE

AutoCAD SHX Text
PLANT AREA

AutoCAD SHX Text
C-STONE PILE

AutoCAD SHX Text
LOWER POND

AutoCAD SHX Text
UPPER ASH POND

AutoCAD SHX Text
25220066.00

AutoCAD SHX Text
RJG

AutoCAD SHX Text
MDB

AutoCAD SHX Text
ALLIANT ENERGY BURLINGTON GENERATING STATION BURLINGTON, IOWA

AutoCAD SHX Text
SITE PLAN AND MONITORING WELL LOCATIONS

AutoCAD SHX Text
ALLIANT ENERGY 4902 N. BILTMORE LANE, #1000 MADISON, WI 53718

AutoCAD SHX Text
NOTES: 1. MONITORING WELLS MW-303 THROUGH MW-308 WERE MONITORING WELLS MW-303 THROUGH MW-308 WERE INSTALLED BY CASCADE DRILLING, LLP. UNDER THE SUPERVISION OF SCS ENGINEERS ON DECEMBER 15-17, 2015. 2. MONITORING WELLS MW-301, MW-302, AND MW-309 MONITORING WELLS MW-301, MW-302, AND MW-309 THROUGH MW-311 WERE INSTALLED BY DIRECT PUSH ANALYTICAL SERVICES CORP. UNDER THE SUPERVISION OF SCS ENGINEERS FROM FEBRUARY 29, 2016 TO MARCH 1, 2016. 3. MONITORING WELLS MW-312 AND  MW-313 WERE INSTALLED MONITORING WELLS MW-312 AND  MW-313 WERE INSTALLED BY ROBERTS ENVIRONMENTAL DRILLING IN MAY 2019. 4. 2018 AERIAL PHOTOGRAPH SOURCES: ESRI, DIGITALGLOBE, 2018 AERIAL PHOTOGRAPH SOURCES: ESRI, DIGITALGLOBE, GEOEYE, I-CUBED, USDA FSA, USGS, AEX, GETMAPPING, AEROGRID, IGN, IGP, SWISSTOPO, AND THE GIS USER COMMUNITY.

AutoCAD SHX Text
BOTTOM ASH POND

AutoCAD SHX Text
ASH SEAL POND

AutoCAD SHX Text
SULIVAN SLOUGH ROAD



I:\25219066.00\Drawings\WTBL Map.dwg, 9/10/2019 11:53:52 AM



Well Number MW-301 MW-302 MW-302A MW-303 MW-304 MW-305 MW-306 MW-307 MW-307A MW-308 MW-309 MW-310 MW-310A MW-311 MW-312 MW-313 MW-313A
Top of Casing Elevation (feet amsl) 538.38 535.69 535.89 533.60 534.42 533.28 536.92 536.96 536.22 537.20 536.42 531.99 532.53 532.32 536.43 535.82 536.03

Screen Length (ft) 5.00 5 5.00 5 5 5 5
Total Depth (ft from top of casing) 31.90 29.95 62.55 28.59 25.27 29.43 34.41 28.64 61.93 30.31 27.31 18.76 48.8 22.63 27.70 32.97 63.38
Top of Well Screen Elevation (ft) 511.48 510.74 478.34 510.01 514.15 508.85 507.51 513.32 479.29 511.89 514.11 518.23 488.73 514.69 513.80 507.85 477.65

Measurement Date
April 20, 2016 522.63 521.91 NI 521.76 521.78 521.96 521.74 522.38 NI 521.93 522.09 525.43 NI 523.72 NM NM NI

June 6 & 7, 2016 521.07 521.21 NI 521.26 521.28 521.48 521.43 521.75 NI 521.43 521.39 524.13 NI 521.80 NM NM NI
August 16 & 17, 2016 521.81 521.35 NI 521.31 521.37 521.46 521.53 521.91 NI 521.56 521.70 524.84 NI 522.92 NM NM NI

October 3, 2016 527.48 527.54 NI 527.57 527.57 527.71 527.67 527.81 NI 527.62 527.57 527.58 NI 527.34 NM NM NI
January 9 & 10, 2017 525.38 525.50 NI 525.56 525.62 525.74 525.67 525.81 NI 525.65 525.57 525.78 NI 525.16 NM NM NI

April 3 & 4, 2017 523.08 522.84 NI 522.81 522.87 523.03 523.07 523.14 NI 523.07 523.10 525.52 NI 524.01 NM NM NI
June 12 & 13, 2017 523.21 522.84 NI 522.80 522.90 522.78 522.87 523.17 NI 522.90 522.91 524.94 NI 523.55 NM NM NI

August 15 & 16, 2017 519.96 519.39 NI 519.30 519.23 519.93 519.82 520.16 NI 519.80 519.93 523.89 NI 521.12 NM NM NI
October 16, 2017 522.13 522.20 NI 522.23 522.32 522.48 522.72 522.55 NI 522.46 522.67 525.49 NI 523.44 NM NM NI
May 8 & 9, 2018 525.51 525.81 NI 525.80 525.85 526.06 526.00 526.06 NI 525.62 525.54 525.79 NI 525.08 NM NM NI

August 13 & 14, 2018 520.19 519.87 NI 519.78 519.81 520.29 520.14 520.46 NI 520.22 520.22 523.69 NI 521.06 NM NM NI
October 9 &10, 2018 528.01 528.08 NI 528.78 528.82 528.97 528.95 529.08 NI 528.98 528.93 529.00 NI 528.49 NM NM NI

March 11, 2019 523.38 522.83 NI 522.74 522.80 NM 523.21 523.49 NI 523.13 NM NM NI NM NM NM NI
April 3, 2019 528.15 528.21 NI 528.22 528.27 528.36 528.40 528.63 NI 528.39 528.40 528.62 NI 528.20 NM NM NI
June 6, 2019 530.70 531.02 NI 531.00 531.04 TOC 531.19 531.38 NI 531.15 531.08 531.48 NI 531.07 531.08 531.05 NI

October 10 & 11, 2019 526.80 526.88 NI 526.87 526.97 527.03 527.22 527.45 NI 527.08 527.02 526.25 NI 526.68 526.97 526.97 NI
June 2-4, 2020 523.94 523.98 NI 523.97 524.02 524.12 524.45 524.62 NI 524.10 524.06 525.36 NI 524.05 524.05 524.02 NI

September 9, 2020 519.90 519.79 519.71 519.73 519.83 520.00 520.14 520.41 519.97 520.11 520.13 524.13 509.16 520.87 519.85 519.83 519.76
Ocober 19, 2020 518.94 518.79 519.33 519.00 523.81 514.13 518.70 518.61

Bottom of Well Elevation (ft) 506.48 505.74 473.34 505.01 509.15 503.85 502.51 508.32 474.29 506.89 509.11 513.23 483.73 509.69 508.73 502.85 472.65

Notes: Created by: KAK Date: 6/15/2016
NM = not measured Last revision by: TK Date: 10/23/2020
TOC = top of casing Checked by: NDK Date: 10/23/2020
NI = not installed
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Vertical Hydraulic Gradients

Higher Well (water table well) MW302 MW307 MW310 MW313
screen bottom (feet amsl) 505.74 508.32 518.23 502.85

Lower Well (piezometer) MW302A MW307A MW310A MW313A
screen midpoint (feet amsl) 475.84 476.79 486.23 475.15

Distance between Vertical Distance between Vertical Distance between Vertical Distance between Vertical
Measurement Date midpoints (feet) Gradient (ft/ft) midpoints (feet) Gradient (ft/ft) midpoints (feet) Gradient (ft/ft) midpoints (feet) Gradient (ft/ft)

September 9, 2020 36.9 0.000 37.6 -0.001 35.0 -0.031 36.2 0.000
October 19, 2020 36.5 0.000 37.0 -0.001 34.8 -0.020 35.6 0.000

Notes:  
1: A positive vertical gradient indicates upward groundwater flow.  A negative gradient indicates downward flow.
2: The screen midpoint for water table wells is calculated as the midpoint between the water table elevation and screen bottom elevation.
NM: Not Measured
NI: Not Installed

Created by: TK Date: 10/23/2020
Last revision by: TK Date: 10/23/2020
Checked by: NDK Date: 10/23/2020
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Table 2. Vertical Hydraulic Gradient Summary
Burlington Generating Station / SCS Engineers Project #25220066.00
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