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Water Camp D.      Departure             % of Water Camp D.      Departure            % of

Year        precip    from normal        normal* Year      precip    from normal       normal*
1996       inches     inches* 1997      inches     inches*  

Oct-95 1.02 -1.44 41% Oct-96 2.48 0.02 101%  

Nov-95 1.60 -0.05 97% Nov-96 3.39 1.74 205%  

Dec-95 0.49 -0.56 47% Dec-96 0.73 -0.32 70%  

Jan-96 2.50 1.81 362% Jan-97 0.84 0.15 122%  
Feb-96 0.27 -0.65 29% Feb-97 1.23 0.31 134%  

Mar-96 1.04 -1.11 48% Mar-97 1.29 -0.86 60%  

Apr-96 1.33 -1.87 42% Apr-97 3.62 0.42 113%  

May-96 7.35 3.44 188% May-97 3.72 -0.19 95%  
Jun-96 3.56 -1.49 70% Jun-97 3.71 -1.34 73%  

Jul-96 2.65 -1.39 66% Jul-97 6.43 2.39 159%  

Aug-96 1.59 -2.20 42% Aug-97 1.75 -2.04 46%  

Sep-96 3.57 0.30 109% Sep-97 2.53 -0.74 77%  
TOTAL 26.97 -5.21 84% TOTAL 31.72 -0.46 99%  

Water Camp D.      Departure             % of Water Camp D.      Departure            % of

Year        precip    from normal        normal* Year      precip    from normal       normal*
1998       inches     inches* 1999      inches     inches*  

Oct-97 4.63 2.17 188% Oct-98 2.97 0.51 121%  

Nov-97 1.32 -0.33 80% Nov-98 1.62 -0.03 98%  

Dec-97 1.36 0.31 130% Dec-98 0.40 -0.65 38%  
Jan-98 0.99 0.30 143% Jan-99 1.05 0.36 152%  

Feb-98 1.58 0.66 172% Feb-99 1.17 0.25 127%  

Mar-98 4.10 1.95 191% Mar-99 1.25 -0.90 58%  

Apr-98 1.79 -1.41 56% Apr-99 5.02 1.82 157%  
May-98 4.63 0.72 118% May-99 5.21 1.30 133%  

Jun-98 9.91 4.86 196% Jun-99 3.25 -1.80 64%  

Jul-98 6.51 2.47 161% Jul-99 3.58 -0.46 89%  

Aug-98 4.80 1.01 127% Aug-99 6.34 2.55 167%  

Sep-98 0.64 -2.63 20% Sep-99 2.33 -0.94 71%  
TOTAL 42.26 10.08 131% TOTAL 34.19 2.01 106%  

* Departure from normal and % of normal were calculated using precipitation totals from the Camp Dodge 

station and long-term monthly averages from the Ankeny station. 
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Well Name Total Well Depth

(feet)

Depth to Top
of Screened

Interval
(feet)

Stratigraphic Unit of
Screened Interval

In situ Hydraulic
 Conductivity

(ft/sec)            (cm/sec)

Restoration site

CD 1A 20.52 18.52 medium to fine sand n/a n/a
CD 1B 9.73 7.73 sandy muck n/a n/a
CD 1C 5.28 3.28 compressed muck n/a n/a

CD 2A 33.55 31.55 medium to fine sand n/a n/a
CD 2B 20.70 15.70 bedded pebbly loam n/a n/a

CD 4A 20.52 18.52 fine sand n/a n/a
CD 4B 9.73 7.73 silty clay n/a n/a

Existing site

CD 5A 12.76 7.76 muck 32.48*10-9 (9.9*10-7)
CD 5B 6.64 1.65 muck 3.60*10-8 (1.1*10-6)

CD 9A 12.26 7.26 sand 13.45*10-8 (4.1*10-6)
CD 9B 7.30 2.30 muck n/a n/a

CD 10A 21.06 16.06 peat n/a n/a
CD 10B 8.10 3.10 muck n/a n/a

CD 15 8.88 7.70 fine sand 6.89*10-8 (2.4*10-6)

CD 16A 10.99 9.82 medium sand 3.94*10-7 (1.2*10-5)
CD 16B 5.10 4.10 sand with black muck n/a n/a

CD 17A 7.62 6.45 gleyed clay n/a n/a
CD 17B 4.87 3.87 muck n/a n/a

CD 18A 6.70 5.53 medium sand 8.86*10-7 (2.7*10-5)
CD 18B 5.14 4.14 gray/tan clay w/

CaCO3 nodules
8.86*10-7 (2.7*10-5)

CD 19A 12.70 11.53 peaty/gyttia n/a n/a
CD 19B 6.55 5.39 muck/silt interface n/a n/a
CD 19C 16.03 14.87 medium sand n/a n/a
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Beaver Creek near Grimes (USGS stage)

land surface at CD 10
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CD 4 Surface Water Stage
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Beaver Creek near Grimes (USGS stage)

land surface at CD 4
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Date Groundwater Groundwater Horizontal Date Groundwater Groundwater Horizontal
Elevation Elevation Gradient Elevation Elevation Gradient

CD5B CD17B CD5B CD18B
(feet) (feet)  (feet) (feet)  

7/18/96 840.56 837.84 -0.0027 7/18/96 840.56 837.97 -0.0035
7/25/96 839.83 837.84 -0.0020 7/25/96 839.83 838.38 -0.0020
8/1/96 839.53 837.70 -0.0018 8/1/96 839.53 838.42 -0.0015
8/8/96 839.23 837.71 -0.0015 8/8/96 839.23 838.06 -0.0016

8/23/97 838.64 838.11 -0.0005 8/23/97 838.64 838.33 -0.0004
9/8/97 838.12 837.73 -0.0004 9/8/97 838.12 837.63 -0.0007

9/24/97 837.78 837.28 -0.0005 9/24/97 837.78 837.04 -0.0010
10/6/97 838.40 837.81 -0.0006 10/6/97 838.40 837.94 -0.0006

10/31/97 839.46 838.22 -0.0012 10/31/97 839.46 838.59 -0.0012
2/14/97 840.48 838.45 -0.0020 2/14/97 840.48 839.40 -0.0015
2/18/97 841.94 840.53 -0.0014 2/18/97 841.94 839.57 -0.0032
3/4/97 841.38 840.93 -0.0005 3/4/97 841.38 840.69 -0.0009

3/12/97 839.33 841.07 0.0017 3/12/97 n/a n/a n/a
4/14/97 841.56 841.31 -0.0003 4/14/97 841.56 841.25 -0.0004
4/23/97 841.42 841.23 -0.0002 4/23/97 841.42 841.28 -0.0002
4/30/97 841.87 n/a n/a 4/30/97 841.87 841.21 -0.0009
5/5/97 841.62 841.48 -0.0001 5/5/97 841.62 841.39 -0.0003

5/14/97 841.53 841.34 -0.0002 5/14/97 841.53 841.52 0.0000
6/19/97 841.52 840.96 -0.0006 6/19/97 841.52 841.31 -0.0003
7/10/97 840.48 840.37 -0.0001 7/10/97 840.48 840.86 0.0005
7/31/97 841.52 841.35 -0.0002 7/31/97 841.52 841.30 -0.0003
9/4/97 840.44 840.13 -0.0003 9/4/97 840.44 840.46 0.0000

10/7/97 839.38 839.06 -0.0003 10/7/97 839.38 838.91 -0.0006
11/18/97 840.45 839.84 -0.0006 11/18/97 840.45 839.76 -0.0009
4/27/98 841.86 841.30 -0.0006 4/27/98 841.86 840.63 -0.0017
5/11/98 841.34 841.04 -0.0003 5/11/98 841.34 841.45 0.0001
6/30/98 842.30 841.73 -0.0006 6/30/98 842.30 n/a n/a
8/7/98 841.62 840.38 -0.0012 8/7/98 841.62 841.27 -0.0005

9/14/98 840.64 838.96 -0.0017 9/14/98 840.64 839.72 -0.0012
10/5/98 841.32 839.69 -0.0016 10/5/98 841.32 839.20 -0.0029

11/16/98 840.97 839.00 -0.0020 11/16/98 840.97 839.17 -0.0024
12/14/98 840.50 838.71 -0.0018 12/14/98 840.50 838.92 -0.0021
1/12/99 839.77 839.77 0.0000 1/12/99 839.77 836.73 -0.0041
2/8/99 841.71 838.89 -0.0028 2/8/99 841.71 839.08 -0.0036

3/22/99 841.44 839.24 -0.0022 3/22/99 841.44 839.52 -0.0026
4/19/99 841.88 839.55 -0.0023 4/19/99 841.88 840.05 -0.0025
5/11/99 841.72 839.49 -0.0022 5/11/99 841.72 840.31 -0.0019
6/14/99 841.33 839.42 -0.0019 6/14/99 841.33 840.36 -0.0013
7/27/99 838.70 836.28 -0.0024 7/27/99 838.70 838.28 -0.0006
8/12/99 840.11 839.98 -0.0001 8/12/99 840.11 838.28 -0.0025
9/30/99 838.68 838.47 -0.0002 9/30/99 838.68 838.33 -0.0005

A minus sign indicates groundwater flow is from CD5B towards CD17B or CD18B. 
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Date Groundwater Groundwater Horizontal Date Groundwater Groundwater Horizontal
Elevation Elevation Gradient Elevation Elevation Gradient

CD4B CD1C CD4B CD2B
(feet) (feet)  (feet) (feet)  

8/10/95 835.75 834.03 -0.0024 8/10/95 835.75 833.59 -0.0025
11/21/95 833.79 832.25 -0.0021 11/21/95 833.79 827.73 -0.0070
12/10/95 836.12 834.25 -0.0026 12/10/95 836.12 834.35 -0.0021
1/10/96 829.23 n/a n/a 1/10/96 829.23 828.53 -0.0008
4/4/96 831.91 831.66 -0.0003 4/4/96 831.91 829.60 -0.0027
6/6/96 833.79 832.78 -0.0014 6/6/96 833.79 839.56 0.0067

7/11/96 n/a 831.09 n/a 7/11/96 n/a 835.19 n/a
8/8/96 830.50 830.18 -0.0004 8/8/96 830.50 832.42 0.0022

9/12/96 n/a 827.92 n/a 9/12/96 n/a 829.25 n/a
10/31/96 828.63 828.12 -0.0007 10/31/96 828.63 825.81 -0.0033
12/23/96 831.65 831.40 -0.0003 12/23/96 831.65 833.51 0.0022

1/3/97 831.55 831.26 -0.0004 1/3/97 831.55 833.38 0.0021
2/18/97 831.78 831.73 -0.0001 2/18/97 831.78 832.87 0.0013
4/13/97 834.48 833.51 -0.0013 4/13/97 834.48 837.71 0.0038
5/14/97 834.99 834.95 -0.0001 5/14/97 834.99 838.49 0.0041
6/19/97 834.99 834.86 -0.0002 6/19/97 834.99 835.71 0.0008
7/10/97 834.68 834.54 -0.0002 7/10/97 834.68 833.05 -0.0019
7/31/97 835.07 835.27 0.0003 7/31/97 835.07 833.38 -0.0020
9/4/97 834.71 834.61 -0.0001 9/4/97 834.71 830.08 -0.0054

10/7/97 834.20 833.97 -0.0003 10/7/97 834.20 828.69 -0.0064
11/18/97 834.51 834.47 -0.0001 11/18/97 834.51 832.49 -0.0023
5/11/98 836.45 836.42 0.0000 5/11/98 836.45 838.21 0.0020
6/30/98 836.26 837.21 0.0013 6/30/98 836.26 839.40 0.0036
8/7/98 836.63 836.57 -0.0001 8/7/98 836.63 836.12 -0.0006

9/14/98 836.48 836.39 -0.0001 9/14/98 836.48 835.29 -0.0014
10/5/98 836.31 836.36 0.0001 10/5/98 836.31 834.78 -0.0018

11/16/98 836.34 836.34 0.0000 11/16/98 836.34 837.44 0.0013
12/14/98 836.31 836.27 -0.0001 12/14/98 836.31 836.59 0.0003
1/12/99 836.22 836.21 0.0000 1/12/99 836.22 836.05 -0.0002
2/8/99 835.84 836.20 0.0005 2/8/99 835.84 838.17 0.0027

3/22/99 836.41 836.40 0.0000 3/22/99 836.41 838.85 0.0028
4/19/99 836.86 836.86 0.0000 4/19/99 836.86 840.14 0.0038
5/11/99 837.00 836.99 0.0000 5/11/99 837.00 838.27 0.0015
6/14/99 836.52 836.54 0.0000 6/14/99 836.52 838.46 0.0023
7/27/99 836.12 836.03 -0.0001 7/27/99 836.12 835.30 -0.0010
8/12/99 835.90 835.97 0.0001 8/12/99 835.90 835.66 -0.0003
9/30/99 836.06 836.06 0.0000 9/30/99 836.06 835.37 -0.0008

A minus sign indicates groundwater flow is from CD4B towards CD1C or CD2B.
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Well Name CD5 CD9 CD10 CD16 CD17  CD18  CD19

Difference in
Well Depths 6.12 4.96 12.96 5.89 2.75 1.56 9.48

in feet

Date

1/10/96 -0.0131 0.0101 n/a n/a n/a n/a n/a
3/7/96 -0.0049 0.0464 n/a n/a n/a n/a n/a
4/4/96 0.0016 0.0444 n/a n/a n/a n/a n/a

5/22/96 n/a n/a -0.0139 n/a n/a n/a n/a
5/29/96 n/a n/a -0.0216 n/a n/a n/a n/a
6/6/96 0.0000 0.0202 0.0108 n/a n/a n/a n/a

6/20/96 n/a n/a n/a n/a n/a n/a n/a
6/24/96 -0.0147 n/a -0.0147 n/a n/a n/a n/a
6/27/96 0.0049 n/a -0.0139 n/a n/a n/a n/a
7/3/96 -0.0033 0.0343 -0.0131 n/a n/a n/a n/a

7/11/96 0.4861 0.0363 n/a n/a n/a n/a n/a
7/18/96 -0.0065 0.0121 -0.0054 -0.0475 n/a -0.6154 0.1551
7/25/96 -0.0033 0.0484 0.1003 0.0102 -0.5400 -0.5321 0.1213
8/1/96 -0.0082 0.0544 0.0262 0.0068 -0.4873 -0.3077 0.0570
8/8/96 -0.0229 n/a n/a 0.0119 -0.4127 -0.4167 0.0591

8/10/96 -0.0310 0.1472 -0.0015 n/a n/a n/a n/a
8/23/96 0.0065 0.0060 n/a -0.0170 -0.9709 0.0833 0.0559
9/8/96 -0.0082 0.0262 -0.0193 -0.0968 -0.1309 0.0577 0.0570

9/12/96 -0.0065 0.0040 n/a n/a n/a n/a n/a
9/24/96 -0.0065 0.0343 0.0008 -0.0458 -0.1636 -0.0385 0.0601
10/6/96 -0.0016 0.0222 -0.0177 0.0051 n/a 0.0064 n/a

10/31/96 0.0082 0.0060 -0.0108 -0.0119 -0.2691 0.0192 0.0686
11/21/96 -0.0114 -0.0282 n/a n/a n/a n/a n/a
12/20/96 0.2484 0.0181 n/a n/a n/a n/a n/a
12/23/96 0.0131 0.0081 n/a n/a n/a n/a n/a

1/3/97 0.0033 0.0423 -0.0556 n/a n/a n/a n/a
2/14/97 -0.0082 -0.0907 n/a -0.0153 -0.5491 -0.0641 -0.0084
2/18/97 0.0572 -0.1129 0.0008 -0.1290 0.0182 -0.6474 0.0295
3/4/97 -0.0016 n/a n/a -0.0374 -0.0255 -0.2051 0.0084

3/12/97 n/a -0.0141 -0.0108 -0.0068 -0.0582 0.0000 0.0158
3/21/97 -0.0016 -0.0060 n/a -0.0170 -0.0327 -0.0513 0.0021
4/14/97 0.0082 0.0423 n/a -0.0204 -0.0327 -0.0513 0.0105
4/23/97 0.0016 -0.2036 n/a -0.0051 -0.0255 0.0064 0.0021
4/30/97 0.0507 n/a n/a -0.0543 n/a -0.1154 0.0000
5/5/97 -0.0049 -0.0081 n/a -0.0068 -0.0327 -0.1090 0.0074

5/14/97 -0.0033 -0.0121 n/a 0.0187 -0.0655 0.0064 0.0021
6/18/97 -0.0082 -0.0141 -0.0039 0.0085 -0.0345 0.1410 n/a
7/10/97 -0.0065 -0.0181 -0.0031 0.0034 -0.0691 0.8462 0.0095
7/31/97 -0.0114 -0.0181 -0.0031 0.0068 -0.0436 -0.1795 0.0116
8/23/97 0.0074 0.0060 -0.0185 -0.0170 -0.1709 0.0833 0.0559
9/4/97 -0.0098 -0.0403 -0.0023 0.0102 -0.0655 0.1154 n/a
9/8/97 -0.0082 0.0262 -0.0193 -0.0968 -0.1309 0.0577 0.0570

9/12/97 -0.0049 0.0040 n/a n/a n/a n/a n/a
9/24/97 -0.0065 0.0353 0.0008 -0.0458 -0.1636 -0.0385 0.0601

A minus sign indicates an upward vertical gradient.

Vertical Gradient
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Well Name   CD5 CD9 CD10 CD16 CD17 CD18 CD19

Difference in
Well Depths 6.12 4.96 12.96 5.89 2.75 1.56 9.48

in feet        

Date

10/6/97 -0.0016 0.0222 -0.0181 0.0051 -0.2255 0.0064 0.0633
10/7/97 0.1585 -0.0766 0.0000 0.0136 -0.0109 0.0321         n/a

10/31/97 0.0082 0.0060 -0.0108 -0.0119 -0.2691 0.0192 0.0686
11/18/97 -0.0016 -0.0040 n/a 0.0017 -0.0218 0.0128 -0.0717

4/27/98 0.0441 -0.0060 -0.0031 0.0051 -0.0473 -0.7821 -0.0749
5/11/98 -0.0033 -0.0161 -0.0023 0.0136 -0.0364 0.0769 -0.0527
6/30/98 -0.0147 n/a -0.0046 -0.0017 -0.0218 n/a -0.0854
7/21/98 0.0000 n/a -0.0015 n/a n/a n/a n/a
8/7/98 -0.0114 n/a -0.0023 0.0136 0.0400 0.0705 0.0559

9/14/98 0.3366 -0.0544 -0.0008 -0.0051 -0.1491 0.2628 0.1044
10/5/98 0.3252 0.0060 -0.0015 -0.0560 0.1164 -0.1795 0.0454

11/16/98 0.0033 -0.0101 -0.0015 0.0017 -0.1127 -0.2372 -0.0949
12/14/98 0.0082 -0.0242 0.0000 -0.0017 -0.0945 0.0641 0.1192

1/12/99 0.0000 -0.0605 -0.0455 0.0136 -0.7964 0.1987 -0.0432
2/8/99 -0.0033 -0.0605 -0.0008 0.0017 -0.0436 -0.1282 0.0074

3/22/99 0.0049 -0.0181 0.0000 0.0153 -0.0436 0.0385 -0.0285
4/19/99 -0.0033 -0.0403 -0.0015 0.0017 -0.0764 -0.0897 -0.0295
5/11/99 0.0082 -0.0202 0.0000 -0.0119 -0.1127 0.1474 -0.0222
6/14/99 -0.0082 -0.0403 0.0000 0.0221 -0.0545 0.3333 -0.0211
7/27/99 -0.0065 -0.0605 0.0000 0.0221 -0.8764 1.4103 0.2141
8/12/99 0.0359 -0.0323 0.0031 -0.2241 0.3200 -0.8077 -0.0380
9/30/99 0.0131 -0.1008 0.0008 -0.0136 0.0218 1.9487 0.0907

Average 0.025 -0.008 -0.004 -0.017 -0.160 0.010 0.026

Average 
Upward -0.008 -0.043 -0.011 -0.040 -0.191 -0.280 -0.048

Average
Downward 0.077 0.028 0.018 0.010 0.103 0.242 0.056

A minus sign indicates an upward vertical gradient.

Vertical Gradient
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Well Name          CD1 CD2 CD4

Difference in    
Well Depths 15.24 12.85 10.79

in feet

 Date

8/10/95 -0.1148 -0.0249 0.0213
11/21/95 -0.1148 -0.0342 -0.0074
12/10/95 -0.1148 -0.0187 0.0195

1/10/96 0.2848 -0.0903 -0.0389
3/17/96 n/a -0.0350 0.0093

4/4/96 0.8904 -0.0296 0.0009
6/6/96 -0.0026 -0.0125 0.0334

7/11/96 -0.0039 -0.0265 n/a
7/18/96 -0.0072 n/a 0.0176

8/8/96 -0.0016 -0.0156 0.0222
9/12/96 0.0046 -0.0553 n/a

10/31/96 -0.0085 -0.1027 0.0704
12/23/96 -0.0039 0.0016 0.1019

1/3/97 0.0020 -0.0078 0.0120
2/18/97 -0.0138 -0.0047 -0.0056
4/13/97 -0.0690 0.1323 0.0019
5/14/97 -0.0030 -0.0187 -0.0019
6/19/97 -0.0022 -0.0327 0.0046
7/10/97 -0.0016 0.1852 0.0056
7/31/97 0.0000 -0.0257 -0.0083

9/4/97 -0.0020 -0.0389 -0.0009
10/7/97 -0.0020 -0.0366 0.0074

11/18/97 -0.0026 -0.0319 -0.0037
4/27/98 -0.0026 n/a 0.0176
5/11/98 -0.0020 -0.0047 -0.0019
6/30/98 0.0833 -0.0257 -0.0399

8/7/98 0.0000 -0.0350 0.0046
9/14/98 -0.0295 -0.0475 -0.0880
10/5/98 -0.0029 -0.0327 -0.0074

11/16/98 -0.0023 -0.0031 -0.0046
12/14/98 -0.0007 -0.0125 0.0000

1/12/99 0.0013 -0.0171 0.0056
2/8/99 -0.0026 0.0319 -0.0380

3/22/99 -0.0013 0.0023 -0.0028
4/19/99 -0.0020 -0.0428 -0.0019
5/11/99 -0.0014 -0.0342 -0.0037
6/14/99 0.0000 -0.0156 -0.0037
7/27/99 -0.0013 -0.0436 0.0056
8/12/99 -0.0125 0.0521 0.0176
9/30/99 0.0000 -0.0187 -0.0037

Average 0.019 -0.015 0.003

Average
Upward -0.018 -0.030 -0.015

Average
Downward 0.211 0.068 0.020

A minus sign indicates an upward vertical gradient.

 Vertical Gradient
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Camp Dodge Restored Wetland (downvalley)
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Site Date acetochlor alachlor atrazine butylate cyanazine desethyl- deisopropyl- metalochlor
atrazine atrazine

concentration, µg/L

Restoration Wetland

   Surface Water sites

CDRP1 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Existing Wetland

   Surface Water sites

CDEM 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
CDND3 6/6/96 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10

Groundwater seep

CDOX 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

< - below the stated detection limit

The following componds were not detected: bentazon, dicamba, metribuzin, silvex, trifuralin, and 2, 4-d 
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Site Date carbofuran chlorpyrifos ethoprop fonofos phorate terbofos

concentration, µg/L
Restoration wetland

   Surface Water sites

CDRP1 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Existing wetland

   Surface Water sites

CDEM 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
CDND3 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Groundwater seep

CDOX 6/6/96 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

< - below the stated detection limit
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Site Date ammonia organic nitrite nitrate total
nitrogen nitrogen nitrogen nitrogen phosphorous

as N as N as N as N
    

       concentration, mg/L

Restoration wetland

    Surface Water sites

CDRP1 6/6/96 <0.10 <0.10 0.4

    Monitoring wells

CD4A 6/6/96 30.0 <0.10 2.1
CD4B 6/6/96 0.1 0.6 0.3
CD4B 10/6/96 22.0 8.3 0.5

Existing wetland

    Surface Water sites

CDEM 6/6/96 <0.10 <0.10 0.4
CDEM 10/6/96 0.1 4.3 <0.10
CDND1 4/3/97 <0.50 <0.50
CDND3 6/6/96 <0.10 <0.10 0.4

    Monitoring wells

CD5A 4/3/97 <0.50 <0.50
CD5B 4/3/97 <0.50 <0.50
CD9A 6/6/96 1.1 <0.10 0.2
CD9A 10/6/96 1.0 1.8 0.2
CD9A 4/3/97 <0.50 0.7
CD9B 6/6/96 0.4 0.4 1.5
CD9B 10/6/96 0.7 2.9 0.2
CD9B 4/3/97 <0.50 0.7

Groundwater seep

CDOX 6/6/96 <0.10 <0.10 0.6
CDOX 10/6/96 0.1 1.6 4.2

< - below the stated detection limit
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Site Date bromide calcium chloride fluoride magnesium potassium sodium sulfate

concentration, mg/L

Restoration wetland

   Surface Water sites

CDRP1 6/6/96 49.0 6.9 12.0 4.1 3.1 15.0

   Monitoring wells

CD4A 6/6/96 200.0 5.9 71.0 4.6 16.0 48.0
CD4B 6/6/96 280.0 56.0 1.3 6.5
CD4B 10/6/96 7.9 22.0

Existing wetland

   Surface Water sites

CDEM 6/6/96 44.0 4.9 13.0 4.3 2.0 7.6
CDEM 10/6/96 11.0 880.0
CDND1 4/3/97 <0.50 71.0 8.0 <0.50 15.0 8.5 2.8 38.0
CDND3 6/6/96 48.0 5.1 14.0 4.1 2.0 6.9

   Monitoring wells

CD5A 4/3/97 <0.50 120.0 20.0 <0.50 36.0 1.6 8.0 100.0
CD5B 4/3/97 <0.50 120.0 14.0 <0.50 33.0 3.4 5.8 37.0
CD9A 6/6/96 130.0 11.0 33.0 1.3 4.1 9.4
CD9A 10/6/96 11.0 8.4
CD9A 4/3/97 <0.50 120.0 9.8 <0.50 35.0 2.1 4.6 21.0
CD9B 6/6/96 62.0 12.0 16.0 2.0 3.5 15.0
CD9B 10/6/96 7.7 1.0
CD9B 4/3/97 <0.50 110.0 8.8 <0.50 30.0 5.1 4.5 1.8

Groundwater seep

CDOX 6/6/96 42.0 3.0 12.0 8.0 3.4 16.0
CDOX 10/6/96 5.3 23.0

< - below the stated detection limit
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Site Date total total total total
cadmium iron lead zinc

concentration, mg/L

Restoration wetland

     Surface Water sites

  CDRP1 6/6/96 <0.001 0.47 <0.10 <0.02

     Monitoring wells

CD4A 6/6/96 <0.001 0.90 <0.10 <0.02
CD4B 6/6/96 <0.001 1.10 <0.10 0.03

Existing wetland

     Surface Water sites

CDEM 6/6/96 <0.001 0.71 <0.10 <0.02
CDND3 6/6/96 <0.001 0.30 <0.10 <0.02

     Monitoring wells

CD9A 6/6/96 <0.001 2.60 <0.10 0.03
CD9B 6/6/96 <0.001 0.87 <0.10 0.02

Groundwater seep

CDOX 6/6/96 <0.001 1.80 <0.10 <0.02

< - below the stated detection limit
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Well cores – restoration wetland site

CD 1
Location: SE NW NE NE 28 T80N R25W
Landscape Position: valley bottom
Altitude: 834 feet above MSL
Slope: 0-3%
Date drilled: 6/29/95
Coring methods: 7.6 cm diameter core, Giddings piston corer
Remarks: Considerable core loss and compression.

Depth (cm) Description

0-12.2 Black (2.5YR 2.5/0), crumbly dry organic loam, clear boundary.
12.2-30.5 a.a., effervescent, snails and shell parts noted.
30.5-64.0 Dark brown to black (10YR2/1) organic muck, fine carbonate sand on surface, effervescent, gradual

boundary, abundant snail remains, numerous root channels.
64.0-94.5 Very dark gray to black (10YR 3/1), silty muck, clear boundary, snail remains present.
94.5-173.7 Very dark brown (10YR 2/2) degraded muck, abundant snail remains which sometimes occur in

distinct bands.
173.7-179.8 a.a., texture denser, siltier.
179.8-198.1 Very dark gray (2.5 YR 3/0) silty muck, effervescent, abundant snails.
198.1-219.5 a.a., but slightly more brown (5YR 3/1) silty muck.
219.5-280.4 Very dark gray (10YR 3/1) muck, some fibrous material in pockets, violent effervescence, few

snails.
280.4-304.8 Gray (10YR 5/1) fine sand.

Field notes:
Sand encountered at 12.2 feet
Augered rest of hole
At 20 feet encountered pebbly sand, 1-2 inch diameter

Well construction

Well A
1 1/4” PVC Schedule 40
2 10’ pipe, 1 2’ screen
MP 1.48’ above ground

Well B
1 1/4” PVC Schedule 40
1 10’ pipe, 1 2’ screen
MP 2.27’ above ground

Well C
1 1/4” PVC Schedule 40
1 5’ pipe, 1 2’ screen
MP 1.72’ above ground
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CD 2
Location: SW NE NE NE 28 T80N R25W
Landscape Position: upper footslope
Altitude: 843 feet above MSL
Slope: 9-14%
Date drilled: 6/28/95
Coring methods: 7.6 cm diam core, Giddings piston corer
Remarks: 

Depth
(cm)

Soil Horizon
(weathering zone)

Description

Dows Formation, Morgan Member
0-20 + Brown (10YR4/3) pebbly loam, weak fine granular, friable, strong

effervescence, abrupt boundary, abundant roots.
20-43 A Dark brown to dark grayish brown (10YR3/3-4/2) loam, moderate medium

subangular blocky, friable, strong effervescence, gradual boundary, abundant
roots.

43-70 AC Dark grayish brown to yellowish brown (10YR4/2-5/6) pebbly loam, weak
medium subangular blocky, friable, strong effervescence, gradual boundary,
abundant insect burrows.

70-180 C1
(MOU)

Brown to light olive brown (10YR5/3-2.5Y5/4) stratified pebbly loam and
sandy loam, massive, friable, strong effervescence, gradual boundary, common
to abundant medium to fine yellowish brown (10YR5/6-5/8) mottles and
streaks, few thin discontinuous dark reddish brown (5YR3/2) coatings.

180-244 C2
(MOU)

As above with fewer mottles and streaks, pebbles larger (4-5cm diameter).

244-475 C3
(MOU)

Brown to light olive brown (10YR5/3-2.5Y5/4) stratified silt loam with 5+ cm
diameter inclusions of rounded compact diamicton (till balls), few fine pebbles,
lower 10cm has more pebbles, abrupt boundary.

475-503 C4
(UU)

Dark gray to gray (10YR4/1-5/1) bedded pebbly loam and sandy loam,
contains several graded beds with abundant pebble content at base that become
less pebbly upward, clear boundary.

503-970 C5
(UU)

Dark gray to gray (10YR4/1-5/1) loamy medium to fine sand with a few zones
of coarse sand, few relatively thin graded pebbly loam beds.

Well construction

Well A
1 1/4” PVC Schedule 40
3 10’ pipe, 1 5’ pipe, 1 2’ screen with sock
MP 3.45’ above ground

Well B
1 1/2” PVC Schedule 40
4 5’ pipe, 1 5’ screen with sock
MP 4.3’ above ground
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CD 4
Location: NW NE NE 28 T80N R25W
Landscape Position: valley bottom
Altitude: 834 feet above MSL
Slope: 0-3%
Date drilled: 6/29/95
Coring methods: 5 cm diam core; hand corer
Remarks: 

Depth (cm)     Description

0-30.5 Black stiff muck over grayish-brown silty muck.
30.5-213 Grayish-brown silty muck with shell fragments, occasional zones of more fibric material but no

peat, charcoal noted at approximately 152 cm, shell density increases near bottom.
213-244 a.a., density increases to bottom to an organic-rich silty clay with shells.
244-335 Organic silty clay.
335-510 Fibrous muck to peat.

Well Construction

Well A
1 1/4” PVC Schedule 40
2 10’ pipe, 1 2’ screen
MP 1.48’ above ground

Well B
1 1/4” PVC Schedule 40
1 10’ pipe, 1 2’ screen
MP 2.27’ above ground

Well cores – existing wetland site

CD 5
Location: SW NE NE NW 27 T80N R25W
Landscape Position: edge of depression
Altitude: 843 feet above MSL
Slope: 0-3%
Date drilled: 6/29/95
Coring methods: 7.6 cm diameter core, Giddings piston corer
Remarks: Core described 5/6/98.

Depth (cm)     Description

0-3 Dark brown peaty muck, very fibrous litter layer.
3-20 Fine sandy overwash, 10YR 3.1, mixed with a small amount of organic debris.
20-30 Dark brown sandy muck, no reaction, few roots.
30-61 Dark gray silty muck, iron staining along roots, no reaction.
61-91 Dark gray 10YR 3/1 mucky silt, noticeable iron deposits along root holes, no reaction.
91-100 Black degraded muck, moist, some hint of blocky structure, few very thin sand layers (1-2 mm

thick).
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100-105 Brown peaty muck to peat, fibrous.
105-122 Black muck, few shells.
122-152 Black, grades from silty muck to silt, a few pebbles and sand stringers.
152-228 Black muck to silty muck, mild effervescence mostly associated with shell remains, matrix non-

reactive, scattered shell and snail remains, more abundant below 167 cm.
228-252 Dark brown organic muck, 10YR 3/2 to 10YR 4/4 with gleyed inclusions 5G4/2.
252-258 Carbonate-rich muck to silt, violent effervescence.
258-279 Dark gray laminated silt, some wood.
279-305 Green silt, mildly effervescent.
305-427 Medium-coarse pebbly sand.

427-670
Dows Formation, Morgan Member
Unoxidized, unleached till.

Well construction

Well A
1 1/4” PVC Schedule 40
3 5’ pipe, 2 2’ screens
MP 3.95’ above ground

Well B
1 1/4” PVC Schedule 40
2 5’ pipe, 1 2’ screen
MP 4.6’ above ground

CD 9
Location: SE NW NE 27 T80N R25W
Landscape Position: depression
Altitude: 840 feet above MSL
Slope: 0-3%
Date drilled: 7/27/95
Coring methods: 2.5 cm diameter core
Remarks: 

Depth (cm)     Description

0-274 Black muck, some silty, some small fibrous zones, shells.
274-350 Very hard brown compressed peat with carbonate grains.
350-411 Medium sand.

Well construction

Well A
1 1/4” PVC Schedule 40
1 10’ pipe, 1 5’ pipe, 1 2’ screen
MP 3.65’ above ground

Well B
1 1/4” PVC Schedule 40
1 10’ pipe, 1 2’ screen
MP 3.95’ above ground
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Selected core descriptions for restoration site

A
Location: SW SW SW SE 21 T80N R25W
Landscape Position: footslope of saddle separating linked depressions
Altitude: 840-850 feet above MSL
Slope: 2-5%
Date drilled: 6/29/95
Coring methods: 7.6 cm diameter core, Giddings piston corer
Remarks: 

Depth
 (cm)

Soil Horizon
(weathering zone)

Description

Dows Formation, Alden Member
0-22 Ap Very dark gray to very dark grayish brown (10YR3/1-3/2) pebbly loam, weak

medium to fine granular, friable, noneffervescent, abrupt boundary, abundant
roots.

22-40 AC Dark brown (10YR3/3) pebbly loam, moderate medium to fine subangular
blocky, friable, moderate effervescence, gradual boundary, common roots,
common insect burrows.

40-60 CA Yellowish brown (10YR5/4) pebbly loam, more pebbles than above, weak
medium to fine subangular blocky, friable, strong effervescence, clear
boundary.

60-105 C1k
(MJOU2)

Pale brown to light yellowish brown (10YR6/3-6/4) pebbly loam, weak coarse
prismatic, friable, violent effervescence, gradual boundary, common coarse
yellowish brown (10YR5/6) mottles, abundant thin discontinuous carbonate
coatings.

105-250 C2
(MJOU)

Pale brown to light yellowish brown (10YR6/3-6/4) pebbly loam, massive,
friable, violent effervescence, clear boundary, common coarse brown
(7.5YR4/4) mottles with grayish brown (2.5Y5/2) interiors along root
channels.

250-340 C3
(MJOU)

Yellowish brown to light yellowish brown (10YR5/4-6/4) pebbly loam,
massive, firm, violent effervescence, gradual boundary, thin discontinuous
brown (7.5YR4/4) coatings along subvertical joints, some joints have grayish
brown (2.5Y5/2) faces.

340-398 C4
(MJOU-UJU)

Yellowish brown to gray (10YR5/4-5/1) pebbly loam, massive, firm, violent
effervescence, clear boundary, thin almost continuous brown (7.5YR4/4)
coatings along joints.

398-671 C5
(UU)

Dark gray (10YR4/1) pebbly loam, massive, firm, violent effervescence.
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LC
Location: NW NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 10/30/97
Remarks: Livingston corer, core sampled for pollen and ash.

Depth (cm) Drive Description

0-13 1 Black organic soil to muck, loose, friable dry, few fine-medium roots, plant debris
near top, non-reactive, few shells, 54% ash, 4% carbonate.

13-23 1 Very dark grayish-brown 10YR 3/1 to 3/2 carbonate muck, abrupt boundary, oxidized
rhizospheres, abundant shell debris, very reactive, 71% ash, 26% carbonate.

23-35 1 10YR 3/2 carbonate muck, oxidized rhizospheres, less shell debris, very reactive,
clear boundary, 80% ash, 27% carbonate.

35-48 2 10YR 3/2 muck, some lighter color 10YR 4/3, wet, few shells, very reactive, clear
boundary, 75% ash, 18% carbonate.

48-70 2 10YR 2/2 silty muck, less organic rich, more silt than above, slightly plastic, clear
boundary, 82% ash, 10% carbonate.

70-73 3 Very dark brown (10YR 3/2) to black (10YR 2/1) muck, loose, clear boundary, very
reactive.

73-75 3 Very dark gray (10YR 3/1) muck, few shells, moist, very reactive.
75-83 3 Black (10YR 2/1) muck, moist, few shells, very reactive, 75% ash, 10% carbonate.
83-89 3 Very dark grayish brown (10YR 2/2) muck, slightly plastic, few shells, very reactive.
89-94 3 Very dark grayish brown muck (10YR 2/2) with abundant shells, very reactive.
94-105 3 Very dark grayish brown muck (10YR 2/2) peaty muck, very few scattered shells,

violently reactive 68% ash, 20% carbonate.
105-124 3 Very dark grayish brown muck (10YR 2/2) peaty muck, shells increase with depth,

very thin layer at 117 cm, very reactive, 66% ash, 10% carbonate.
124-133 3 Very dark grayish brown muck (10YR 2/2) muck, iron staining along roots, dense

shell debris, some large shells, 78% ash, 22% carbonate.
133-138 3 Dark grayish brown 10YR 3/2 muck, moist, some shells-gastropods and shell

fragments, common tabular macropores with iron oxide staining, abrupt boundary.
138-142 3 5Y 4/1 dark gray gleyed silty muck to greenish silt, few shells, violently effervescent,

91% ash, 16% carbonate.
142-145 4 Very dark brown (10YR 2/2) to black muck, some shells, slight increase in silt with

depth, also some carbonate-rich thin layers evident, 87% ash, 13% carbonate.
145-154 4 Very dark gray to black (2.5 Y 2/0-3/0) muck, slightly sticky, few shells,  85% ash,

7% carbonate.
154-187 4 Black very dark gray muck 2.5Y 2/0-3/0, several thin shell concentrations noted, 88%

ash, 9% carbonate.
187-194 4 Black (2.5Y 2/0) silty muck, a hint of fine angular block structure noted, few shells,

88% ash, 9% carbonate.
194-200 5 Black to very dark gray (2.5y 2/0-3/0) silty muck, friable, moist, macropores,

common shell debris, some very thin lenses of shells, 88% ash, 9% carbonate.
200-211 5 Black (10YR 2/1) silty muck, good structure, fine subangular blocky, ped surfaces are

smooth and shiny may be highly compressed plant debris lens, common fine dark
yellowish brown (10YR ¾-3/6) iron stains on ped surfaces, plastic, very dark gray
cutans (2.5Y 3/0) lining macropores, some shell debris, also some thin lenses of
shells, 87% ash, 4% carbonate.
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211-217 5 Black (10YR 2/1) silty muck, firm, sticky, plastic, moderate shell debris, 85% ash,
7% carbonate.

217-220 6 Very dark gray brown (10YR 3/3) -black silty muck, breaks along zones of highly
compressed, decomposed, smooth and shiny plant fragments, abundant shell debris,
macropores which look like plant molds, violently reactive 88% ash, 5% carbonate.

220-237 7 Black (10YR 2/1) silty muck, shells increase with depth, 88% ash, 4% carbonate.
237-256 7 Black to very dark gray (10YR 3/1) silty muck, moist, abundant shells, two thin.

Layers of concentrated shell debris, a few thin surfaces of compressed plant debris,
85% ash, 10% carbonate.

256-270 7 Black (5Y 2.5/1) featureless muck, slightly more organic than above, many matted
plant fragments, almost no shells, a few sand granules near bottom, slightly reactive,
strong sulfur odor, 76% ash, 4% carbonate.

270-283 7 Very finely laminated very dark grayish brown (2.5Y 4/2) muck or silt, nonstick,
looks like ooze, abundant plant fragments and fibers, very reactive, this layer is
lighter, has no structure, and is springy when first retrieved, 83% ash, 24% carbonate.

283-290 8 a.a., moister than above and darker (2.5Y 3/2-4/2), 81% ash, 12% carbonate.
290-314 9a a.a., sandier near bottom, a few pockets of fiber mixed in, 87% ash, 14% carbonate.
314-330 9a-9b Top laminated grading to a  featureless ooze, dark grayish brown (2.5Y 4/2) mixed

with sand , very reactive, sand layers increase in thickness and frequency to bottom,
94% ash, 7% carbonate.

330-410 9b-10a Finely laminated dark gray brown (2.5Y 4/2) to dark gray (5Y 4/1) silty mucky ooze,
abundant organic fragments, very reactive, sulfur odor, 91-96% ash, 10-18%
carbonate.

410-427 10a-10b Dark gray (5Y 4/1) to dark greenish gray (5GY 4/1) fine to medium loamy sand,
abundant organic fragments including twigs and wood, few shells, very reactive, 97%
ash, 5% carbonate, drive 10b begins at 411 cm.

427-453 10b Massive dark gray (5Y 4/1) sand, very reactive.

3
Location: SE NW NE 28 T80N R25W
Landscape Position: low upland ridge
Altitude: 880-870 feet above MSL
Slope: 2-5%
Date drilled: 6/30/95
Coring methods: 7.6 cm diameter core, Giddings piston corer
Remarks: 

Depth
 (cm)

Soil Horizon
(weathering zone)

Description

Eolian Sand
0-28 Ap Very dark grayish brown (10YR3/2) loamy sand, very friable, noneffervescent,

abrupt boundary, abundant roots.
28-37 A Very dark grayish brown (10YR3/2) loamy sand, moderate fine granular, very

friable, noneffevescent, clear boundary, abundant roots.
37-60 Bw Dark brown to brown (10YR3/3-4/3) loamy sand, moderate medium

subangular blocky, friable, noneffervescent, abrupt boundary, common roots.
Dows Formation, Alden Member

60-88 2BC Dark yellowish brown (10YR4/4) pebbly loam with thin stone zone at top,
weak medium to coarse prismatic, friable, noneffervescent, clear boundary,
few fine iron accumulations, few roots.

88-246 2C1
(MJRU)

Grayish brown (2.5Y5/2) pebbly loam, massive, friable, strong effervescence,
gradual boundary, abundant coarse olive brown (2.5Y4/4) mottles.
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246-442 2C2
(MJOU)

Brown (10YR5/3) pebbly loam, few thin seams of coarse sand, massive, firm,
strong effervescence, clear boundary, abundant coarse brown and dark reddish
brown (7.5YR4/4 and 5YR3/2)) mottles.

442-484 2C3
(UJU)

Dark gray (10YR4/1) pebbly loam, few thin seams of coarse sand, massive,
firm, strong effervescence, gradual boundary, common thin almost continuous
brown (7.5YR4/4) accumulations along joints.

484-632 2C4
(UU)

Dark gray (10YR4/4) pebbly loam, few thin seams of coarse sand, massive,
firm, strong effervescence, abrupt boundary, wood at 570cm.
Pennsylvanian System

632-840 R Gray to olive gray siltstone with 8cm thick coal at top, red mottles in lower
meter, very dry and stiff.

101
Location: NE NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 3/27/96
Remarks: Approximately 30 feet from wetland edge.

Depth (cm)     Description

0-38 Black dry muck.
38-89 Muck grading to fine to med grayish brown sand near bottom, becomes clayier.
89-127 Black pebbly (redeposited Morgan Member?) very sandy loam.
127-152 Grayish sand layer mixed with silt.

152-160
Dows Formation, Morgan Member
Brown oxidized very sandy and pebbly, loam.

102
Location: SE NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 3/27/96
Remarks: Approximately 90 feet from wetland edge, much core compression, top of core

averages 60% ash, ash content increases down core.

Depth (cm)     Description

0-18 Black highly organic loam (55% ash), some plant debris (2 in long, 1/8 in diameter), few snails
population, reacts weakly with acid, abrupt boundary.

18-41 Gray brown sandy loam (fibric), abundant snail shells (3 mm), abundant root channels (1 mm
diameter), oxidized rhizospheres, surfaces, strong reaction, gradual boundary.

41-58 a.a., shells more abundant to bottom  (6 mm max diameter), strong reaction, gradual boundary.
58-84 Black clayey silt, reacts weakly with acid, some mottling, very poor recovery and distortion from

removal from barrel.
84-99 Very dense compressed fibric layer, black to brown.
99-175 Brown to reddish brown peat, fibric, abundant snails, strong reaction, abrupt boundary with above,

transitional to below.
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175-218 Black silty clay but highly organic, few thin lenses of more fibric peat to peaty muck, strong
reaction (sulfur odor), bivalve and gastropod shells.

218-265 Black silty clay, denser than above, non-reactive, thin (8 cm) sand lens present @ 256 cm, some
pyrite crystals noted near bottom.

265-300 Very dense organic-rich silty clay, some lenses of brown peat.
300-311 Brown/gray fibric, compressed plant debris, large wood chip @ 300 cm (1 in long and 1 cm wide).
311-326 a.a., but sandier, some seeds and wood fragments present.
326-357 Abrupt boundary with above, grey/brown organic silt, lots of seeds present, but not a lot of plant

debris, shells present (1-2 mm to 1-2 cm), @350 cm sand increases in abundance.
357-420 Grey/brown very organic-rich layer almost gyttya like, top is brown, stratified below gray brown

grading into gray throughout.

103
Location: SE NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 3/27/96
Remarks: Drilled 20 feet, poor recovery 8-10 feet, hit sand at 16 feet description from upper core

and field notes.

Depth (cm)     Description

0-30.5 Very dark brown-black silty muck, very few fine roots, slightly oxidized, abundant plant detritus,
few shells, non-reactive matrix.

30.5-61 Very dark brown to black muck to silty muck, some gray, denser than above,  few roots, some
gastropod shell fragments, good oxidation in areas especially along roots, gray areas reactive, black
areas non-reactive.

61-91 Grey/brown/red dense silt, abundant shells (1-2 mm), good oxidation along root zones, reacts
readily with acid, root zones are <1mm, angular blocky structure.

91-106 Top is a thin layer of fibric peat (1-2 cm), then back to a gray silt with abundant compressed plant
debris, reactive,  still some structure, fewer shells than above, oxidation along root zones.

106-122 Black, highly organic, fibric, peaty-muck, abundant shells (grades from 1mm size at top to 3 mm
size at bottom), prominent oxidation along root channels (1 mm in diameter), reactive.

122-152 Black muck, abundant shells (1 mm to 0.74 cm) and plant debris (1 in long, 2 mm wide), no visible
root zones, reactive.

152-233 Black muck, shells are present in distinct layers, reaction related to shell occurrence, @185 cm
some gleyed sediment, greenish-gray, below is a grayish-tan silt, mixed with compressed plant
debris, denser to bottom.

233-252 Silty muck, much more silt and sand than above, large shell fragments, not as much plant debris as
above, more woody debris (1/8 in wide) two distinct sand lenses @ 266 and 273 cm, reactive.

252-480 Organic gyttja-like sediment, brown.
480-610 Fine to coarse gray sand.

104
Location: SE NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 3/27/96
Remarks: Approximately 100 feet from south valley edge, core description from field notes.
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Depth (cm)     Description

0-46 Loose black organic loam, frost layer just below litter.
46-91 Black muck with shells, there is a layer of very firm layered firmly packed fibers.
91-137 Brownish black silty muck.
137-152 Loose wet muck black to brown.
152-183 Dark gray silt with abundant shells, some sand grains noted.
183-213 Very firm dark gray clay grading to organic ooze.
213-259 Brown gyttja like organic layer, near bottom more mixed with fibers and carbonates.
259-452 Missing.
452-579 Top is a very dark brown peaty layer with fibers, large pieces of wood and shells, last 90 cm is

dark gray, (possible Morgan Member) very fine grained loam.

105
Location: NE NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Core description from field notes.

Depth (cm)     Description

0-20 Black loamy, sandy muck.
20-71 Light tan, dry sand.
71-122 Gray sand mixed with some organic debris.
122-244 1 tube = 4 feet missing.
244-366 Gray sand a.a., slightly browner @ bottom.
366-498 a.a., poor recovery.

106
Location: SW NE NE NE 28 T80N R 25W
Landscape Position: lower slope
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Core description from field notes, poor recovery.

Depth (cm)     Description

0-122 Black loose dry muck.
122-244 Sand mixed with organics, last 30 cm is a brown to light tan silty clay loam, thin sand lenses

throughout.
244-488 Sand.
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107
Location: SW NE NE 28 T80N R 25W
Landscape Position: lower slope
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Drilled 12 feet, recovered 8 feet, core description from recovered core.

Depth (cm)     Description

0-30 Black silty loam, some plant debris and roots, reactive.
30-42 Gray-brown silty, sandy loam, abundant shells (1mm-3mm), oxidized root zones.
42-78 Black-brown silt, top has a planar arrangement of shells, shells gradually decrease to bottom,

oxidized root zones (2 mm), reactive.
78-91 a.a., but increased clay content, shells and roots disappear, reactive layer of compressed plant

debris near bottom.
91-121 Brown peaty muck to peat (70% ash), wood chips (2 cm long), some shells (2 mm).
121-195 Black peaty muck to muck, abundant shells (<1 mm to 0.5 cm), wood chunk at 142 cm, dense

shells at 157and 182 cm, reactive (gives off a sulfur smell).
195-203 Light brown silt and sand, reactive.
203-210 Black muck (86-89% ash).
210-259 Gray sandy organic muck, abundant seeds, some gleyed lenses noted at 228-243, greenish sand.
259-335 Black to brown mucky peat, some fibric areas, also some thin sand lenses.
335-365 Gray medium to fine grained, well sorted sand with some silt.

108
Location: SW NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: 

Depth (cm)     Description

0-30 Black, highly organic silty loam, fine roots.
30-42 a.a., small shells present (diameter is 1/8 in), root zones show oxidation, reacts weakly with acid.
42-65 Gray/black silty muck, abundant whole shells and shell debris, reacts strongly with acid, good

oxidized root zones (1/8 in wide), some roots still present.
65-75 Gray silty muck, shells present (1/8 -1/16 in), some fine oxidized roots present, reacts well with

acid.
75-85 Gray/black silty muck, red/orange oxidation coloring at top, reacts weakly with acid, lower part has

abundant shells, root channels, faintly oxidized.
85-106 Black/gray silty muck, more dense than above, compressed plant debris zone, compressed plant

debris looks like it was replaced to some extent by CaCO3, reaction with acid is very strong.
106-130 Black silty muck, lower density than above, wood chips at 43 in, abundant oxidized root channels

(1/8 - 1/16 in wide), reacts well with acid, abundant shell and shell debris (1/16 in diameter), there
are a few thin lenses of fibric peat to peaty muck.

130-175 Black muck, reduced sulfur smell present, some small crystals of pyrite, reacts well with acid,
some zones of concentrated shells.
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175-182 Brown/gray silty clay, does not react with acid.
182-243 Brown silty clay, no reaction.
243-365 Very little recovery, loose black muck changing to firm silty muck from field notes.
365-430 Brown fibric peat.
430-470 Gyttja-like material, sponge like feeling, abundant seeds, large chunks of wood.
470-487 Gray green sand and gravel, range in size from 1/8 in to 1 in  silt around the pebbles is calcareous.

109
Location: SE NW NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Core description from field notes.

Depth (cm)     Description

0-30 Loose black sandy muck.
30-91 Loose sand and gravel, light tan fine-medium sand and small pebbles.
91-122 Silty sand, more cohesive than above.
122-175 Silty sand grading to dark black silty sand over dark tan-gray sand over fine-medium brown sand,

oxidized root channels.
175-366 Wet medium-coarse sand and pebbles, brown-orange large pebbles (up to 2 in), some silty layers,

ended in coarse gravel.

110
Location: SE NW NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: On the edge of circular cattail patch about 50’ E of circular fresh cattail patch.

Depth (cm)     Description

0-30 7.5 YR 2/0, very dark black silt, fine root channels (<1mm).
30-61 a.a., reacts with acid, shell and plant debris present.
61-122 10YR 3/1, very dark gray, reacts violently with acid, shell debris present, some oxidation present

along plant fragments and root zones.
122-223 10YR 3/1 black to dark gray muck to mucky silt, grades to 10 YR 2/1 fibric peat, shell fragments

increase to bottom, reacts with acid throughout (actual core measures 33.8 cm).
223-365 10 YR 3/1 muck, shells are present, range in size  (0.1-0.2 in), and increase to bottom, sand lenses

present @ 22 cm, (actual core measures 53 cm).
365-427 Very firm black silty muck, shells become less abundant (actual core measures 39 cm).
427-488 10 YR 2/2, very dark brown fibric peat, reacts with acid.
488-549 10 YR 3/2, gray-brown, organic muck to ooze, some zones of compressed plant material and fibric

peat, reacts well with acid, shells present, increase to bottom, range in size (0.1-1.5 in).
549-610 Dark reddish brown silty clay, reactive.
610-700 5 Y 4/1, greenish-gray silty clay loam, reacts with acid.
700-732 Gray sand.
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111
Location: NW NW NE NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: On transect, about 75 feet S of CD-4 in triangular sedges, description from field notes.

Depth (cm)     Description

0-150 Black muck.
150-182 Firm gray-black silty clay.
182-366 Green sand grading to gray sand.

112
Location: SW SE SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Poor recovery especially upper half, water table appears to be at 3-4 feet.

Depth (cm)     Description

0-61 Loose black loamy silt.
61-122 Gray-black sandy silt (sand =10%), shells present (<0.01 in), good oxidation along root channels

and planar surfaces, reacts well with acid.
122-137 Black –gray organic silt, few shells, little to no oxidation.
137-183 Very dark black muck, reacts readily with acid, abundant shells.
183-244 Dark black muck to silty muck, fewer shells than above, reacts readily with acid.
244-290 Greenish-gray silt, reacts readily with acid, few shells, several small pieces of wood (0.003 in

wide), small grains of pyrite.
290-305 Thin layer of compressed plant debris.
305-335 Black-brown to green-gray organic silt, reacts readily with acid, med to small wood chips, plant

debris present.
335-366 Black-brown organic muck with 30% gray sand toward bottom, reacts with acid, plant and wood

debris present.
366-487 Gray sand, little recovery.

113
Location: SW SE SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Described 5/8/97.
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Depth (cm)     Description

0-61 Top black-brown, organic loam, very reactive.
61-122 Black loam with iron staining dry, reactive.
122-132 Brown peaty muck lots of carbonate debris with shells, shells decrease down core.
132-145 Black-dark gray muck with few shells some good layers with shells at bottom, iron staining along

roots, very reactive.
145-158 Dense silt layer.
158-168 Very dark brown muck, more shells than above.
168-198 Dark brown-very dark brown muck, some shells, some fibric peat lenses, very reactive.
198-244 Dark gray muck, high carbonate content, abundant shell debris, very reactive.
244-366 Black silt with abundant shell and shell debris, very reactive.
366-389 Black mucky silt with abundant shells, some peaty muck maybe along burrow or large root hole,

grades to a muck with sand, some roots, some good rich peat inclusions.
389-470 Dark gray-gray, silt darkens downward, not reactive.
470-487 Peaty muck with wood, very reactive.
487-610 Organic ooze to silt, few shells, very dark gray-brown with some plant debris, laminated shell

debris at bottom.
610-732 Charcoal near top, most of core is gray silt, very reactive, bottom is wood 2”.
732-853 Dark gray, 10 YR 3/1 silt grading to 10 YR 4/0 oxidized till, not many pebbles over a 10YR 3/2

till with pebble.

114
Location: SE SW SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 4/8/96
Remarks: Poor recovery, description from field notes.

Depth (cm)     Description

0-122
~50% recovery

Loose black loamy muck, some sandy loam, grading to gray-brown muck, shells, oxidized
roots, grades to dark brown to very dark brown muck, some fibric zones near bottom, good acid
reaction.

122-213
~50% recovery

Top 1/3, very dark brown muck, numerous shells, middle is similar but with more shells,
stiffens at bottom to silty muck.

213-243 Soft black muck, large abundant shells, becoming firmer at bottom, grades to silty muck, whole
section reactive.

243-366
~58% recovery

Black silty muck to silt, some shells, grades to dark-brown to brownish yellow organic ooze,
bottom 5 cm is gray sand.

366-488 Gray sand.

115
Location: SE SW SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: 
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Depth (cm)     Description

0-6 Matted roots.
6-25 Loose, black soil, few shells, non-reactive.
25-46 Very dark gray calcareous muck, small bands of shells, also some scattered throughout, iron

staining along roots.
46-64 Dark gray-brown-black muck, laminated shell layer, fine roots oxidized root channels.
64-71 Very dark gray-black muck, few shells, slightly siltier, than above, oxidized root channels.
71-76 a.a., more shells than above some burrows.
76-89 Somewhat featureless silty muck, few shells.
89-107 Laminated layers of packed cellulose plant debris, some shells, silty muck.
107-121 Muck, black-dark gray, few shells, more finer shells to bottom, lens of fibric peat at 114 cm,

reactive throughout, some unoxidized root channels.
121-167 Dark gray-black muck scattered shells, reactive, oxidized root channels, some fibric zones

especially at 155 cm.
167-189 Top black muck than grades to grayer with more snails with depth, good oxidized root channels.
189-203 Black-very dark gray, long oxidized root channels from 195-201 very abundant shells.
203-213 Very dark gray muck, slightly siltier than above, fewer shells decrease with depth, no noticeable

root channels.
213-243 Dark gray muck, abundant shells, a tan precipitate has formed on bagged core.
243-304 No sample.
304-320 Dark gray brown-black muck, abundant shells to 315 cm, then dark black burrow, abrupt contact

with below, very reactive.
320-322 Dark yellowish brown to dark grayish brown at bottom sandy loam, reactive, thin charcoal layer at

bottom.
322-341 Dark brown-gray-black clay silt mixed with muck, some hint of laminated structure, slightly

reactive.
341-344 Carbonate muck with laminate structure, grayish brown, few shells very reactive.
344-350 a.a., carbonate muck with mixed organic-rich burrows.
350-367 Very dark brown to dark gray-brown muck, scattered shells.
367-374 Carbonate muck, some pods of black muck, few snails.
374-381 Dark grayish brown muck, very reactive, few snails.
381-396 Gray carbonate mud mixed with organics, scattered shells, burrows, reactive.
396-427 a.a., muck mixed with sand.
427-488 Gray fine-medium sand.

116
Location: SE SW SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: Described 5/7/98, very poor recovery below 8’, drilled to 28’.

Depth (cm)     Description

0-45 Black loam, non-reactive, some roots.
45-168 Black muck, reactive, some shells, some iron staining.
168-213 Silty muck, abundant pressed plant debris peat, iron staining along root casts, snails.
213-244 a.a., grayer.
244-366 Green-gray sand grading to gray silty sand.
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117
Location: SE SW SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: Drilled to 518 cm.

Depth (cm)     Description

0-10 Non calcareous black loamy soil, dry, roots are fine, abrupt boundary with below.
10-20 Slightly grayer mucky loam, abundant snails (effervesces with acid), oxidized root channels, moist.
20-36 Grey/brown silty muck; less snail debris, good oxidized root zone, wetter than above, compressed

plant debris.
36-51 Gradational boundary with above, grades into a black, loamy, silty muck, fewer snails, good

oxidized root channels, wetter than above.
51-97 Very dark gray to black, silt to silty muck, reactive, some shells near top of section, 82-97 cm layer

of laminated plant debris.
97-107 Black to very dark brown muck (60% ash), fewer shells than above, some peaty inclusions, slightly

reactive.
107-119 Very dark brown mucky peat with some shells.
119-171 Black muck with abundant shells, noticeable iron staining along root channel, reactive
171-194 Black silty loam, reacts weakly with acid, snail abundance decreases downward, iron staining

along roots, abrupt contact with below.
194-208 Tan to greenish silt, no snails.
208-259 Dark grayish brown to grayish brown (more reduced colors in field, greener) very fine sand to silt,

some sand pockets, sandier at top, noticeable iron staining near bottom, large wood chip near
middle.

259-305 Dark brown-dark gray brown, fairly featureless silty-muck, more sand at top, very bottom picks up
more shell debris and large shells, lots of dispersed sand on outside of core, from above?, reactive.

305-335 Dark gray-dark gray brown muck, few shells, middle is very laminated, fibric peat, thin layer of
concentrated plant debris, bottom is sand mixed organic material.

335-518 Gray sand, poor recovery.

118
Location: NE NW NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: 

Depth (cm)     Description

0-23 Black firm muck to loamy soil, thicker than in other nearby cores.
23-122 Thin tan silt layer overlies hard black silt to silty muck, very few shells.
122-140 Firm black muck to silty muck (slightly reactive) over a layer of laminated plant debris (strong

reaction) over a black-brown silty muck, very featureless (no reaction) then a thin shell layer.
140-229 Gray-yellow brown silt to silty sand (more reduced in field, greener), sandier to bottom, very

reactive.
229-335 Sand to 259 cm, then grayish brown sandy silt, lots of thin sand lenses.
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335-396 Sand at top grading to grayish to dark brown silt, featureless (non-reactive or very slight), iron
staining on wrap.

396-488 Poor recovery, sand or sandy loam.

119
Location: SW SW SE 21 T80N R 25W
Landscape Position: valley bottom
Altitude: 830-840 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: Very uniform core, unlike others in area.

Depth (cm)     Description

0-61 Black loose loam grades to stiffer black muck, shell abundance varies through section, very
reactive except extreme top.

61-122 Black muck with shells over brown silt grading to black silt with shells, reactive decreasing to
bottom.

122-203 Dark silty muck to black muck, shells increase to bottom, still very firm.
203-244 Tan silt, darker gray with depth, iron staining along roots.
244-366 Silty sand grades to sand, pebbly at bottom (reduced green in field).
366-488 Pebbly sand.

120
Location: NW NW NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 840-850 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: 

Depth (cm)     Description

0-91 0-2 plant debris, 2-15 sand, rest is black silty muck, slight to non-reactive, no shells.
91-122 Black silt, no shells, non-reactive, very firm.
122-183 Very dark brown (10YR2/2) silty muck to silt, few shell fragments, gradually gets grayer with

depth, non-reactive.
183-244 Black-dark gray silt, no pebbles, no shells.
244-366 Black silt, near middle begins to pick up pebbles, bottom is gray-brown sandy loam with pebble

(Morgan Mill till?).
366-457 Blue-gray silt over soft silty loam.
457-579 Coarse sand, poor recovery.
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121
Location: NW NW NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 840-850 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: 

Depth (cm)     Description

0-122
50% recovery

0-5 Black loam to loamy muck with roots, 5-25 black silty muck non-reactive, 25-38 black to
brown sandy muck, 38-46 very sandy muck, 46-58 black silt.

122-244
50% recovery

Black silt, featureless, non-reactive.

244-335
55% recovery

Black silt grades to loamy tan sand or a sandy loam.

335-366 Darker gray than above loamy sand or sandy loam.
366-488 Sand, lots of iron staining, poor recovery.

122
Location: NW NW NE 28 T80N R 25W
Landscape Position: valley bottom
Altitude: 840-850 feet above MSL
Slope: 0-3%
Date drilled: 5/7/96
Remarks: Very uniform core, unlike others in area.

Depth (cm)     Description

0-61 0-20 very dark gray-brown loam, dry, very reactive, 20-30.5 some large pebbles, dark brown loam,
dry, very reactive, 30.5-61 1ight yellow brown (10YR6/4) loam very, reactive some pebbles.

61-122 a.a., yellow-brown loam with pebbles, carbonate concretions, bottom is more massive with lots of
carbonate, iron along pebbles, very reactive.

122-183 a.a., massive, yellow-brown pebbly loam, much iron staining and mottles, very reactive throughout.
183-244 Loamy OU till.
244-305 Till a.a., more iron staining, very reactive.
305-366 OU till, violently reactive lots of iron and Mn staining along cracks, matrix grayer.
366-427 Transition from OU to UU till.
427-442 UU till.
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