MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW—2 JoB NQO.:49498-001DATE: 7—24—01
PROJECT: Chesapeake Golf Course m
SITE LOCATION: Chesapeake.Virainia GEOLOGIST: M.R.

DRILLING CONTRACTOR: Fishburne Drilling Ing,

GENERALIZED STRATIGRAPHY ELEVATIONS:  GROUND SURFACE: 9.86
; = TOP OF CASING: 13.11
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW=3 JOB NO.:49498-001DATE: 7—25—01

PROJECT: Chesapeake Golf Course

SITE LOCATION: Chesapeake, Virginia

GEOLOGIST:M.R. /B.F.

DRILLING CONTRACTOR: Fishburne Drilling Inc

GENERALIZED STRATIGRAPHY
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GROUND SURFACE:9.71

TOP OF CASING:12.75

TOP OF BENTONITE SEAL: DEPTH (FEET).11___
L (FEET)

TOP OF SAND PACK:

\

TOP OF SCREEN:

DEPTH (FEET)_13

DEPTH (FEET)15

SLOT SIZE: 001

BOTTOM OF SCREEN:

BOTTOM OF BORING:

DEPTH (FEET)25

DEPTH (FEET)25
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW=4 JOB NO.:49498—001DATE: 7—25-01

PROJECT: Chesapeake Golf Course
SITE LOCATION: Chesapeake, Virginia GEOLOGIST: _M.R. m

DRILLING CONTRACTOR: Fishburne Drilling Inc.

GENERALIZED STRATIGRAPHY ELEVATIONS: GROT%I\;D OFSURFACE: 1L_130__
0 A CASING: 14.1
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW—5 JoB NO.:49498-001DATE: 7—25-01

PROJECT: Chesapeake Golf Course
SITE LOCATION: Chesapeake, Virginia GEOLOGIST: __M.R,

DRILLING CONTRACTOR: Fishburne Drilling Ine,

GENERALIZED STRATIGRAPHY . ELEVATIONS:  GROUND SURFACE:10.53
- TOP OF CASING: 13.23
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APPENDIX C

Aquifer Test Data
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WELL TEST ANALYSIS

Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw02fh.aqt

Date: 09/07/01

Time: 12:40:19

Test Well: Falling Head

PROJECT INFORMATION

Saturated Thickness: 36. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1.706 ft
Wellbore Radius: 0.333 ft
Screen Length: 10. ft

WELL DATA (MW2)

Casing Radius: 0.08333 ft
Well Skin Radius: 0.333 ft
Total Well Penetration Depth: 17. it

Aquifer Model: Unconfined
K =0.0008455 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0 =0.3348 ft
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In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Troll

08/10/01 14:27:50
P:\Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mw2nefh.bin
3.68

Serial number: 00012080
Firmware Version 6.24
Unit name: SP4000
Test name: MW2NEfh
Test defined on: 08/01/01 16:09:16
Test started on: 08/01/01 16:13:53
Test stopped on: 08/01/01 1634 218
Test extracted on: 08/02/01 12:16:45
Data gathered using Logarithmic testing

Maximum time between data points: 5.0000 Minutes.

Number of data samples: 113

TOTAL DATA SAMPLES 113
Channel number [1]

Measurement type: Temperature

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 16:13:53
08/01/01 16:13:53
08/01/01 16:13:53
08/01/01 16:13:53
08/01/01 16:13:54
08/01/01 16:13:54
08/01/01 16:13:54
08/01/01 16:13:55
08/01/01 16:13:55
08/01/01 16:13:55
08/01/01 16:13:56
08/01/01 16:13:56
08/01/01 16:13:56
08/01/01 16:13:56
08/01/01 16:13:57
08/01/01 16:13:57
08/01/01 16:13:57
08/01/01 16:13:58
08/01/01 16:13:58
08/01/01 16:13:58
08/01/01 16:13:59
08/01/01 16:13:59
08/01/01 16:13:59
08/01/01 16:14:00
08/01/01 16:14:00
08/01/01 16:14:00
08/01/01 16:14:01
08/01/01 16:14:
08/01/01 16:14:02
08/01/01 16:14:03
08/01/01 16:14:03
08/01/01 16:14:04
08/01/01 16:14:04

4
o
=

OnBoard Temp

Pressure
OnBoard Pressure
15 PSI.
Chan[1] Chan[2]
ET (min) Celsius PST
0.0000 14.88 10.366
0.0050 14.88 9.413
0.0100 14.89 9.082
0.0150 14.89 9i: 377
0.0200 14.90 9.760
0.0250 14,90 9.912
0.0300 14.90 9.826
0.0350 14.90 91627
0.0400 14.91 9.526
0.0450 14.92 9.547
0.0500 14.92 9.608
0.0550 14.92 9.615
0.0600 14.92 9.309
0.0650 14.93 8.704
0.0700 14.93 8.692
0.0750 14.93 8.770
0.0800 14.93 8.945
0.0850 14.9%4 9.020
0.0900 14.95 8.990
0.0950 14.95 8.938
0.1000 14,95 §.924
0.1058 14.95 8.932
0.1120 14.95 8.939
0.1185 14.96 8.929
0.1255 14.96 8.922
0.1328 14.96 8.919
0.1407 14.96 8.918
0.1490 14.96 8.910
0.1578 14.97 8.906
0.1672 14.98 8.901
01770 14.99 8.894
0.1875 1500 8.886
0.1885 15.00 8.882
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
0g8/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

16:14:
16:14;
16:14:
16:14:
16:14:
16:14:

16:14

le:14:
16:14;
16:14:
16:14:
16:14:
16:14:
le:14:
16:14;
16:14:
16:14:
16:ddz
16:14:
16:14:
16:14:

16:14

Lowld ¢
16:14:
16:14:
16:14:
16:14:
16:14;:
16:14:
16:14:
16:15:
16:15:
16:15:
16:15:
16:15:
16:15:
16:15:
16:15=
16:15:
16:15:
lewih:
16:16:
1630165
l6:16:
16;1.6%

16:16
16:16
16:17
16:17

16:17:
16:17:
16:17:
16:18:
16:18:
16:18:
16:18:
16:19:
16:19:
16:19:
16:20:
16:20:
16:20:

16:21

Lig 20
16:22:
16:22:
16:23:
16:23:
16824 ¢
1625

40

moomoocooomoomoomcnoooommoommco

D ODMDOLOLLEDOD®OEDD O

cncsmoooocnc:»mcocomoomcommmmmmmmwmmmmmmmmmmwm

.882
.870
.862
.855
.850
.843
.837
.831

824

.816
.813
.807
.798
.798
.789
.784
.781
.774
L1774
L1671
.762
.759
.756

753

.747
.743
.741
.742
.739
.735
« 7131
L7217
.728
.724
.720
s LT
.714

708

.705
.703
.701
. 697
.693
.690
.706
.683
. 680
. 680
.685
.685
.681
.677
.672

670

.668
.666
.666
.665
.666
. 665
.666
.667
.666
.669
.666
.663
.661
.662
.660
.659
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

16:25:
16:26:
16:27:
16:27:
16:28:
16:29:
16 30x

16:32:
16 :33%

il.
12.
13
14.
14.
L5
le.
L7230
.7763
19.

17
18

8313
5347
2797
0697
9063
7913
1297

8913

0 O OoCOWWwWmo

.659
.659
. 662
.660
.660
. 660
. 660
.660
.662
.660
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0
0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.287
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

10.366
9.413
9.082
9.377

9.76
9.912
9.826
9.627
9.526
9.547
9.608
9.615
9.309
8.704
8.692

8.77
8.945

9.02

8.99
8.938
8.924
8.932
8.939
8.929
8.922
8.919
8.918

8.91
8.906
8.901
8.894
8.886
§.882
8.882

8.87
8.862
8.855

8.85
8.843
8.837
8.831
8.824
8.816
8.813
8.807
8.798
8.798
8.789
8.784
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0.5247
0.56547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
41813
4.4297
4.693
4.973
5.2697
5.583
5.9147
6.2663
6.6397
7.0347
7.453
7.8963
8.3663

8.781
8.774
8.774
8.767
8.762
8.759
8.756
8.753
8.747
8.743
8.741
8.742
8.739
8.735
8.731
8.727
8.728
8.724

8.72
8.717
8.714
8.708
8.705
8.703
8.701
8.697
8.693

8.69
8.706
8.683

8.68

8.68
8.685
8.685
8.681
8.877
8.672

8.67
8.668
8.666
8.666
8.665
8.666
8.665
8.666
8.667
8.666
8.669
8.666
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8.8647
9.3913
9.9497
10.5413
11.168
11.8313
12.5347
13.2797
14.0697
14.9063
15.7913
16.7297
17.723
18.7763
19.8913

8.663
8.661
8.662
8.66
8.659
8.659
8.659
8.662
8.66
8.66
8.66
8.66
8.66
8.662
8.66
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T WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw04rs.aqt
Date: 09/07/01 Time: 12:30:21

PROJECT INFORMATION

Test Well: Rising Head

AQUIFER DATA
Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1

WELL DATA (Mw4)

Initial Displacement: 2.065 ft Casing Radius: 0.08333 ft

Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft

Screen Length: 10. ft Total Well Penetration Depth: 17. ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.002639 cm/sec y0 =0.7981 ft
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ln-81tu Inc.

Report generated:
Report from file:
DataMgr Version

Troll

08/10/01 14:46:25
P:\Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mwdswrh.bin
3.68

Serial number: 00012080

Firmware Version 6.24

Unit name: SP4000

Test name: MW4SWrh

Test defined on: 08/01/01 17:19:158

Test started on: 08/01/01 17:33:14

Test stopped on: 08/01/01 17:39:24

Test extracted on: 08/02/01 12:18:15

Data gathered using Logarithmic testing
Maximum time between data points: 1.0000 Minutes.
Number of data samples: 92

TOTAL DATA SAMPLES

Channel number [1)

Measurement type:

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 17:33:14
08/01/01 17:33:14
08/01/01 17:33:14
08/01/01 17:33:14
08/01/01 17:33:15
08/01/01 17:33:15
08/01/01 17:33:15
08/01/01 17:33:16
08/01/01 17:33:16
08/01/01 17:33:16
08/01/01 17:33:17
08/01/01 17:33:17
08/01/01 17:33:17
08/01/01 17:33:17
08/01/01 17:33:18
08/01/01 17:33:18
08/01/01 17:33:18
08/01/01 17:33:19
08/01/01 17:33:19
08/01/01 17:33:19
08/01/01 17:33:20
08/01/01 17:33:20
08/01/01 17:33:20
08/01/01 17:33:21
08/01/01 17:33:21
08/01/01 17:33:21
08/01/01 17:33:22
08/01/01 17:33:22
08/01/01 17:33:23
08/01/01 17:33:24
08/01/01 17:33:24
08/01/01 17:33:25
08/01/01 17:33:25

92

Temperature
OnBoard Temp

Pressure
OnBoard Pressure
15 PSI.
Chan[1] Chan[2]
ET (min) Celsius PSI
0.0000 15.41 8.312
0.0050 15.41 7.945
0.0100 15.42 7.478
0.0150 15.42 7.669
0.0200 15.42 7.120
0.0250 15.43 7.492
0.0300 15.43 8.109
0.0350 15.43 8.409
0.0400 15,44 8.331
0.0450 15.44 8.371
0.0500 15.44 8.426
0.0550 15.44 8.460
0.0600 15.45 8.502
0.0650 15.45 8.533
0.0700 15.45 8.568
0.0750 15.45 8.587
0.0800 15.45 8.610
0.0850 15.46 8.634
0.0900 15.46 8.656
0.0950 15.46 8.678
0.1000 15.46 8.699
0.1058 15.4¢6 8.719
0.1120 15.47 8.738
0.1185 15.47 8. 457
0.1255 15.47 8.776
0.1328 15.47 8.796
0,1407 15.47 8.815
0.1490 15.48 8.833
0.1578 15.48 8.851
0.1672 15.48 8.870
0.1770 15 .50 8.897
0.1875 15.50 8.917
0.1985 15.50 8.937
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us/uL/ulL
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

L/:33:26
17:33:27
17%33% 28
17:33:28
17:33:29
17 385230
17:33:31
L7aR3 y39
LdeB3.:34
17%33:35
17433536
17:33:37
17:33:39
L75.33m40
17:33:42
1 £33 43
17:33:45
177 #3854
17:33:49
17:33:51
175533 ¢53
173334255
19233458
17:34:00
17:34:03
17:34:06
17:34:09
17:34:12
17:34:16
17:34:20
17534 229
17:34:28
17:34:32
17:34:37
17830 d3
172345287
17:34:53
17:34:59
17:35:05
1743512
17:35:19
17:35:26
17:35:34
17:35:42
17:35:51
17:36:01
17:36:11
Li536:27
17:36:32
17:36:44
17:36:57
17:37:10
17:37:24
17:37:39
17:37:55
17:38:12
17:38:30
17:38:48
17:39:08

0
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.2102
L2227
.2358
.2498
.2647
.2803
.2970
.3147
.3333
3582
.3742
-3963
.4198
L4447
L4697
-4963
.5247
.5547
.5863
.6213
.6580
.6963
. 7380
.7813
.8280
.8763
.9280
.9830
.0413
.1030
.1680
.2380
«3113
.3897
.4730
.5613
.6547
.7530
.8580
. 9680
-0847
.2097
3413
.4813
6297
.7863
=+ 9530
L1297
.3163
.5147
.7247
.58463
.1813
L4297
.6930
.9730
L2697
.5830
.9147

1550
1.5.:5.1
15.50
1550
15.50
15, 51
15.50
15.51
15451
15.51
15.50
1.5...50
15.50
15.50
15.50
15.50
15..50
15.50
15.50
15.49
15.49
15.48
15.48
15.48
15.48
15.47
15.47
15.46
15.46
15.45
15.45
15.44
15.43
15.42
15.42
15.41
15.40
15.39
15..39
15.38
1537
15.36
15.35
15.34
15.33
b, 32
15,83
15533
15.39
15.36
15 .34
15,32
15:30
15.27
15.30
15.31
15.28
15.26
15.27

8.956
8.976
983
.009
.026
.041
.056
.069
.082
.093
.104
.114
«123
.130
.136
.143
.149
s 1:53
.158
.161
.166

WO WWwwwwe om
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O WO W W0 WWw WL
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168

A2
.173
175
il BB
.178
+179
.180
.181
.181

182
182

w183
.184
.184
.184
.184
.185
.185
-185
.184
«LB5
.185

185

.185
.184
.184
.184
.185
.185
.185
.185
.184
.184
L85
.185
.185
.185
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0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1678
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

8.312
7.945
7.478
7.669

712
7.492
8.109
8.409
8.331
8.371
8.426

8.46
8.502
8.533
8.568
8.587

8.61
8.634
8.656
8.678
8.699
8.719
8.738
8.757
8.776
8.796
8.815
8.833
8.851

8.87
8.897
8.917
8.937
8.956
8.976
8.993
9.009
9.026
9.041
9.056
9.069
9.082
9.093
9.104
9.114
9.123

9.13
9.136
9.143
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0.5247
0.5547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9483
4.1813
4.4297
4.693
4.973
5.2697
5.583
5.9147

9.149
9.153
9.158
9.161
9.166
9.168
9.171
9.173
9.175
9.176
9.178
9.179

9.18
9.181
9.181
9.182
9.182
9.183
9.184
9.184
9.184
9.184
9.185
9.185
9.185
9.184
9.185
9.185
9.185
9.185
9.184
9.184
9.184
9.185
9.185
9.185
9.185
0.184
9.184
9.185
9.185
9.185
9.185
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WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw02rs.aqt
Date: 09/07/01 Time: 12:01:16

PROJECT INFORMATION

Test Well: Rising Head

AQUIFER DATA

Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW2)
Initial Displacement: 1.5 ft Casing Radius: 0.08333 ft
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft
Screen Length: 10. ft Total Well Penetration Depth: 17. ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.001066 cm/sec y0 = 0.7745 ft
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In-8itu Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started con:
Test stopped on:
Test extracted on:

Troll

P:\Dominicn Chesapeake GC\Hydro Study\03- Slug Test\MwZnerh.bin

08/10/01 14:27:04
3.68
00012080
6.24
SP4000

MW2NErh
08/01/01 16:09:50
08/01/01 16:35:18
08/01/01 16:43:18
08/02/01 12507 wld

Data gathered using Logarithmic testing
Maximum time between data points: 1.0000 Minutes.
Number of data samples: 97

TOTAL DATA SAMPLES

Channel number [1]

Measurement type:

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 16:35:18
08/01/01 16:35:18
08/01/01 16:35:18
08/01/01 16:35:18
08/01/01 16:35:19
08/01/01 16:35:19
08/01/01 16:35:19
08/01/01 16:35:20
08/01/01 16:35:20
08/01/01 16:35:20
08/01/01 16:35:21
08/01/01 16:35:21
08/01/01 16: 385221
08/01/01 16:35:21
08/01/01 16:35:22
08/01/01 16:35:22
08/01/01 16:35:22
08/01/01 16:35:23
08/01/01 16:35:23
08/01/01 16:35:23
08/01/01 16:35:24
08/01/01 16:35:24
08/01/01 16:35:24
08/01/01 16:35:25
08/01/01 16:35:25
08/01/01 16:35:25
08/01/01 16:35:26
08/01/01 16:35:26
08/01/01 16:35:27
08/01/01 16:35:28
08/01/01 16:35:28
08/01/01 16:35:29
08/01/01 16:35:29

97

Temperature
OnBoard Temp

Pressure
OnBoard Pressure
15 PSIT.
Chan(1] Chan[2]
ET (min) Celsius PSI

0.0000 1510 7
0.0050 15.10 7
0.0100 15.10 7.
0..0150 15:2.0 7
0.0200 15.11 7
0.0250 15.12 7
0.0300 15.12 7
0.0350 L1512 7
0.0400 15.12 7
0.0450 18013 7
0.0500 1.5.4.3 Ts
0.0550 15.13 7.
0.0600 1.5::14 T
0.0650 15.15 T
0.0700 15.14 7.
0. 0750 15,15 ir
0.0800 L& 15 T s
0.0850 15.15 7.
0.0900 15.15 T s
0.0950 15.16 T
0.1000 15.16 %
0.1058 15.16 7.
0.1120 155 1.6 F
0.1185 1B, L 7.
0= 1255 15.17 7.
0.1328 15.17 7.
0.1407 = T .
0.1490 15.18 7.
0.1578 15.18 7.
0.1672 15 4.9 7.
0.1770 15.20 7.
0.1875 15.21 7.
0.1885 15 524 7.
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
¢8/01/01
08/01/01
08/01/01
03/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
0g/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

NN LR R BRLWWWRWWWNMNODNNNNNER,R R R R RRERRERESE,EOO0C00 0000000000000 0O000O000000

.2102
S2227
.2358
.2498
L2647
.2803
L2970
.3147
«3333
.3532
L3742
«3963
.4198
.4447
L4697
.4963
.5247
+5547
.5863
.6213
.6580
.6963
. 7380
.7813
.8280
.8763
.9280
.9830
.0413
.1030
.1680
.2380
L3113
.3897
.4730
+9613
.6547
.7530
.8580
.9680
.0847
L2097
.3413
.4813
.6287
.7863
.9530
.1297
.3163
.5147
7247
.9463
ABLS
.4297
.6930
.9730
.2697
.3830
.9147
L2663
L6397
.0347
.4530
.8963

W0V OODPDOOORODODODVDOODODOODODODODODOODDOOOOCALODODDEONOOOOLOD O OO ODOONOODEDDDODODEOD®OD D

.007
.034
.061
.087
.115
.142
.169
.1%6
)
.249
.276
~S0Z
e o
«+353
.375
.398
.420
.441
.460
.481
.499
«515
.531
.545
57N
.575
.586
.595
.604
.612
.620
.626
.632
.636
.640
.644
. 647
. 649
.650
.653
. 654
. 655
.656
.656
. 657
.657
.658
.658
.658
.659
.658
.658
. 659
.659
.660
. 660
. 660
.660
. 660
.659
.661
.658
.659
. 658
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0.005
0.01
0.016
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

7.456
7.408
7.555
7.431
7.143
7.811
7.191
7.672
7.822
7.458
7.499
7.522
7.542
7.565
7.599
7628
7.641
7.667
7.682
7.705
7.725
7.738
7.753

7.78
7.797
7.834
7.861
7.869
7.877
7.898

7.93
7.955
7.981
8.007
8.034
8.061
8.087
8.115
8.142
8.169
8.196
8.223
8.249
8.276
8.302
8.327
8.353
8.375
8.398
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0.5247
0.5547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
26297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
4.1813
4.4297
4.693
4973
5.2697
5.683
5.9147
6.2663
6.6397
7.0347
7.453
7.8963

8.42
8.441

8.46
8.481
8.499
8.515
8.631
8.545
8.561
8.575
8.586
8.595
8.604
8.612

8.62
8.626
8.632
8.636

8.64
8.644
8.647
8.649

8.65
8.653
8.654
8.655
8.656
8.656
8.657
8.657
8.658
8.658
8.658
8.659
8.658
8.658
8.659
8.659

8.66

8.66

8.66

8.66

8.66
8.659
8.661
8.658
8.659
8.659
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WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw04fh.aqt
Date: 09/07/01 Time: 12:00:49
PROJECT INFORMATION
Test Well: Falling Head
AQUIFER DATA
Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW4)
Initial Displacement: 2.361 ft Casing Radius: 0.08333 ft
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft
Screen Length: 10. ft Total Well Penetration Depth: 17.
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.002554 cm/sec y0 = 0.5526 ft
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In=s51tu Lnc.

Troll

P:\Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mwdswfh.bin

Report generated: 08/10/01 14:42:20
Report from file:
DataMgr Version 3.68
Serial number: 00012080
Firmware Version 6.24
Unit name: SP4000
Test name: MW4SWth
Test defined on: 08/01/01 17:18:39
Test started on: 08/01/01 17 322v22
Test stopped on: 08/01/01 17:32:29
Test extracted on: 08/02/01 12:05:13
Data gathered using Logarithmic testing
Maximum time between data points: 1.0000 Minutes.
Number of data samples: 101
TOTAL DATA SAMPLES 101
Channel number [1]
Measurement type: Temperature

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01L/01 17:22:22
08/01/01 17:22:22
08/01/01 17:22:22
08/01/01 17:22:22
08/01/01 17:22:23
08/01/01 17:22:23
08/01/01 17:22:23
08/01/01 17:22:24
08/01/01 17:22:24
08/01/01 17:22:24
08/01/01 17:22:25
08/01/01 17:22:25
08/01/01 17:22:25
08/01/01 17:22:25
08/01/01 17:22:26
08/01/01 17:22:26
08/01/01 17:22:26
08/01/01 17:22:27
08/01/01 17:22:27
08/01/01 17:22:27
08/01/01 17:22:28
08/01/01 17:22:28
08/01/01 17:22:28
08/01/01 17:22:29
08/01/01 17:22:29
08/01/01 17:22:29
08/01/01 17:22:30
08/01/01 17:22:30
08/01/01 17:22:31
08/01/01 17:22:32
08/01/01 17:22:32
08/01/01 17:22:33
08/01/01 17:22:33

OnBoard Temp

Pressure
OnBoard Pressure
15 PSI.
Chan[1] Chan[2]
ET (min) Celsius PSI

0.0000 15.73 11.
0.0050 15,73 11.
0.0100 15.73 1.0
0.0150 15.74 9
0.0200 1.5.74 9
0.0250 15.74 10
0.0300 15.74 10.
0.0350 15.95 9.
0.0400 15.75 9.
0.0450 15,75 9.
0.0500 15.76 9.
0.0550 15.76 9.
0.0600 15.76 9.
0.0650 15.77 9.
0.0700 15.77 9.
0.0750 15.77 9.
0.0800 15.77 9.
0.0850 15,77 9.
0.0900 15,97 9.
0.0950 15,77 Qi
0.1000 15 FT 9
0.1058 15478 9
0.1120 15.79 9
0.1185 15.79 9
01255 15.79 9
0.1328 15.79 9
0.1407 15.79 9
0.1490 15.79 9
0.1578 15.79 9
0.1672 15.80 9
0.1770 15.81 9
0.1875 15.81 9
0.1985 15.82 9

477
.468
.457
.447
.437
.426
.414
.404
+395
.384
2371
=358
.347
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08/01/01
p8/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

17:22:34
17522 435
17:22:36
17:22:36
122 37
17:22:38
LiFs22539
17:22:40
17:22:42
L7:.22543
17:22:44
17:22:45
17:22:47
17:22:48
17:22:50
17:22:51
17:22%53
17:22:55
17522 =57
17:22:59
17:23:01
17523 203
17:23:06
17:23:08
L2381
17:23:14
17:23:17
17:23:20
17:23:24
1723528
17:23:32
17:23:36
17:23:40
17:23:45
1723050
135238585
17:24:01
17:24:07
17:24:13
17:24:20
17:24+27
17:24:34
17:24:42
17:24:50
17:24:59
17:25:09
17:25:19
17:25:29
17:25:40
17:25:52
17:26:05
17:26:18
17:26:32
TR a7
17:27:03
17:27:20
17527 238
17:27:56
17:28:16
17:28:37
17:29:00
17:29:21
17:29:49
17:30:15
17:30:43
17z 30543
I7: 81245
17:32:18

-4963

9.337
9.325
O etb
3.304
9.294
9,285
9.277
9.268
9.262
9.254
9.247
9.241
9.235
9.230
9.224
9.221
9.217
9.214
g.211
9.208
9.206
9.204
9.204
9.201
9.198
9.189
9.196
9.194
9.1395
D198
5.192
9.192
9.:191
9.191
9..1:90
89.190
Y197
9.191
9.188
9.186
9.184
9.185
9. 183
9.181
93,82
9.186
9.184
9.183
9.184
9 183
9.184
9.183
9.182
9.184
9.185
9.184
9.184
9.185
9.184
9.183
9.183
9.183
9.183
9.182
9.184
9.183
9.184
9.183
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0
0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

11.544
11.005
10.3
9.859
8.967
10.247
101
9.39
9.263
9.383
9.53
9.611
9.617
9.585
9.552
9.532
9.519
9.511
9.5
9.489
9.477
9.468
9.457
9.447
9.437
9.426
9.414
9.404
9.395
9.384
9.371
9.358
9.347
9.337
9.325
9.315
9.304
9.294
9.285
9.277
9.268
9.262
9.254
9.247
9.241
9.235
9.23
9.224
9.221
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0.56247
0.5547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
41813
4.4297
4.693
4973
5.2697
5.583
5.9147
6.2663
6.6397
7.0347
7.453
7.8963
8.3663

9.217
8.214
9.211
9.208
9.206
9.204
9.204
9.201
9.198
9.199
9.196
9.194
9.195
9.193
9.192
9.192
9.191
9.191

9.19

9.19
9.191
9.191
9.188
9.186
9.184
9.185
9.183
9.181
9.182
9.186
9.184
9.183
9.184
9.183
9.184
9.183
9.182
0.184
9.185
9.184
9.184
9.185
9.184
9.183
9.183
9.183
9.183
9.182
9.184
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8.8647 9.183
9.3913 9.184
9.9497 9.183
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APPENDIX D

Physical Testing Results
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PERMEABTLITY TEST REPORT

TEST DATA:

SAMPLE DATA:

Specimen Height (cm): 7.11 Sample Identification: B-1B, 0.5' -2, 5
Specimen Diameter (cm): 7.18
Ory Unit Weight (pcf): 102.7 Visual Description: Dark Gray Clayey SILT

Before Test (%): 23.
After Test (z): 21.1

Moisture 6

Moisture

Remarks: ASTM D5084

Run Number: 1 @ 2 A .
Cell Pressure (psi): 70.0 Maximum Dry Density (pecf):
Optimum Moisture Content (%):
Sat. Pressure (psi): 60.0
Diff. Head (psi): 2 5 Percent Compaction:
Permeameter type: Flexabie Wall
Perm. (ecm/sec): 8.20 x 10~-7 Sample type: Undisturbed
TIME - t (sec)
o] 250 500 750 1000
’ I
\ "
o
by 0.1 !\
i
>
T
i 8.2
o]
= \
=
S 0.3
. ~]
>
= ‘\\‘
Q
z e N
0.4
o
| i
—~ 0.5
8 1 x 10~-5 T r T
m T
"
£
3
X
I
>E—— I x 10~-86 > — Pﬂ‘é
K
H
m
<
o
=
14
ul
o 1 x 10+-7
O 10 20 30 40
AVERAGE HYDRAULIC GRADIENT - dH/L (cm/cm)
Project: URS - CHESAPEAKE GOLF Project No.: RCO1-196
Location: File No.:
Date: 8/10/01 Lab No. :
Tested by: RB
M
PERMEABILTTY TEST REPORT Checked by:
L, Atlantic Geotechnical Services, Inc. Test: CV - Constant volume

20139



R\ TV B AT T "z Aq wdd ui synses aUy Aidpnw 'v/saf o) MaAUDD O}
,rmmcwoh, vy e ,__.,Q _ ‘Aioeden oBueyoxg uojeD — '0"I'D 'esEejeY ULBOAIN perewlsST — HNI

“ONI 'SIILOLYHOSYT TYHRLINOIMDY NHALSY TV ¥ (uBiH A1BA) HA “(UBIH) H ‘(Wnips) 1y '(mo7) 1 .?,.Ou_ Aiap) A renjea yoeas Jaye Buney

T ST, S I T— ‘(210w Jed spunod) y/eq) o ‘(uoyw sed sped) widd '(jusorad) o, se passaidxa ale senjex :S|0QUIAS JO Uoneue|dx3

B pauRles are ssjdies paise) (E)sjdwes ayl of ssydde uoday siy) 1108 ayi Ul s)jusujnu sge|ieae —cm_a al juesaidal yoedal S14) U0 sanjep

) 1HOd3H 40 w._.<D.
T0092/E0/80 AIYNY 40 31¥0

1002/£0/80
100¢/720/R80 U3ATED3Y FLvq

' S0DEZ YA ONYIHSY
0d NOSQYYHDTH 14601

AR 961-103d :yamouo INI S3ATAYIS )
HNOgyva 379480Y CILLNENS 4709 3NV34VIIAHD TYIINHDZL03D DIANVILY gnag
STI1dNVS
el \
9b19-1.¢ (¥08) "ON Xed
LOY6-EVL (¥08B) » LE2ET BIUIBNA ‘PUOLLLIIY » PEOY aUIdONUM [ 29/ O M V £00-512Y
"ONI ‘SAIHOLVYHOEY1 TVHNLINDIHDY NHI1SVE 18V HIBWAN 1H0d &

[

PR

| 7\

20140



OF
A\

SIS
DATE
o

SHEET

AaN
j*

.

o
<
Pamt
=
X

T

— w
CHECKED BY

s e

g

PROJECTNAME A\ &5

JOBNO. -t &t = o patE &/

CALC.BY

m ke
Lial ] |
4
L Lal W
- C T
38 e
s * b
LR I B E;
EEE A o |
fhe s B
5582 A AN |
il g |
i a7 hu i
R |
Wi |
RIS
rel
! |
w.\ &,.

20141



10971 Richardson Road JOBNG 12 ~ P le paTE T 7/ % 7 2% sHEET OF
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10971 Richardson Road
Ashland, Virginia 23005
(804) 550-2203 Phone
(804) 550-2204 Fax
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WATER (MOISTURE) CONTENT/VISUAL CLASSIFICATION

{ASTM D 2216, D 2488)

Project No. TR e B G Project Name:
Tested By: Date Tested: = > 7= \
Computed By: Checked By:
Hole Sample” Depth, Tare Tare, Wet Wt. Water
No. No. Ft. No. Grams + Tare Content, % Soil Description
C 2z 2y
XA L_m:‘ e M D [Bsas [ ao g “zh.g '_E_AHML_\EE(_-?U, v A o e
r
P T T Y 7
B N oiaTas Rsag 2R S . \
)
[ENCES I /
= - R T TRT. ] [T, 2 ey S '
Remarks:

Water. vis
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5 .
NEC 21 /94 14:@7 TRAUTWEIN SOIL

-

TESTING

p.274

12" CONSTANT HEAD PERMEAMETER

] /bubbla wbe unique design eliminates the use of valves,
slip fitting fittings, and small diameter wbing, all of which 8
contribute head losses that interfere with test M
venAacuum vaive | measurements. :
Top ca A typical test set up is shown in Fig. 1. The §
e d - permeameter is placed in a wb which is usad
L 10 mainiain g constam 1ail water elevation.
el The tub rim is located a few inches above the §
specimen {op. During testing, water flows from §
the reservair tube, through the specimen, out &
the bottom drains and into-the wb. The tub is B
maimained full such the water overflows the [
o . top. As water flows out of the reservair twhe B
reservar iube sight ube through' the specimen, bubbles emergs from |
the bubble wbe. The head difference across §
the specimen is the height diffarance between
the bottom of the bubble uhe and the wp of
i H the wb. The gradient is determined as follows: §
perforated plate }1
ovarilow = ‘ l - L
oupﬁ i Hydraulic conductivity s datermined asf
o GRS RN follows: ;
SRR o)
= AR = @
specimen Wbestrtona siman s k o s .
e e
‘ AT O CC oL it b 2 ; ; . ;
- coupli Ay A T ottom iube |where Q is determined by noring the water
T elevation drop in the sight tube and muitiplying |
} 1t by the inner area of the resarvair wbe (minus §
: 2 the area of the buhbie tube). . -
perforated plate 2 R Y e
2 drain holes @=A-%
bottom cap tail water b A - 14,
Figure 1. Test Set Up
] T SOl IS Hing aquipmant
: = N RAUTWEIN
12-18-24 P.0.Bar 3122% = HouStom TX F7201-TEL: 715172 11808,

Page1j

The 12~ Constant Head Permeameter is
designed o accommodate 1he high flow rates B
assaciated with testing coarse grain soils. The J

20145



- X FACTOR L FACH}R’
12 0.3974 26 | 1.005
H 9.979 ar 1.089
2z 0.984 2 | 104
EM 1110-2-1906 2 LA 29| 101
Appendix III 2 0.995 | 30 | .02
Change 2 25t "1.000
20 Aug 88
R |

LIQUID AND PLASTIC LIMIT TESTS

For use of this form, see EM 111021906,

S AN

CATE
PROJECT B o o~ N S
~ oy e
BORING MO, = =~ N\ T SAMPLE NO. S, @n R — T2
i
LiQuUiD LIMIT
AUN NO. 1 2 3 4 ] €
TARE NO. K ey R~ AT

TARE PLUS WET SQIL

Seca. T &—*S- TN

w
;g TARE PLUS DAY SOIL R e
Oc¢ WATER |
w Qg
23| TARE NTOAS WD Le TR Ly
DAY SOIL v
WATER CONTENT, % w | TR = TR
NUMBER OF BLOWS 2l s 1N
N ey
— T S | 7 T
L T
® - Fa)
: LL Lo
5
-
z e
Z
3 & T2y
i
w
=y
é t Symbol from
plasticity chart
1 1 Bl T
5 10 20 0 40 @
NUMBER OF BLOWS
PLASTIC LIMIT NATURAL
WATER
RUN NQO. 1 2 3 4 3 CONTENT
TARE NO. AN e N
TARE PLUS WET SOIL e TN [NT NS
0
;5 TARE PLUS DAY SOIL NECLTRTY | MA s A
(_Jé WATER w w
w
Z 7| TARE NS e | s mai
DAY SoIL |
WATER CONTENT, % wol SSCAL ] NS ey
PLASTIC LIMIT
AEMARKS
TECHNICIAN CCMPUTED 8Y, CHECKXED 8Y
PLATE 111-1

FOoAm
ENG 1TJuNEs 3828

GPO

TTT-2N

1983

0 - 407-134%

20146




PARTICLE SIZE DISTRIBUTION TEST REPORT

c c c
£ £ £ E S Um 5 s @ B g e
100 © Mmooy 5O Y e S £ £ = %
90 ? : :
80
70 \ |
o : 111
L 411
& 60 '
L 11
S 50 ;
L 'IiE
@ 11
w 40 (NN .
o HENE
30 ARk
20 SRR
| o
10 :
: R
0 :
200 100 10.0 Y A i1 Q.01 0.001
GRAIN SIZE - mm
Test | % +3" % GRAVEL 7% SAND % STILT % CLAY USCS Lol PL
1 0.0 0.0 96.2 3.4 0.4 SP NP
2 0.0 0.0 90.1 73 2.6 SP-3SM NP
3 0.0 0.0 95.3 5.8 0.9 SP NP
STIEVE PERCENT FINER SIEVE PERCENT FINER Sample informatian:
inches number g
size L A | size L ] A ] .8“1, 20'=-22"
3| 193:9| e8| s 41100.0[100.0]100.0 Cray Poorly Graded
1.5 100.0 100.0 100.4 §100.0{100.0(100.0 SAND
3 sl B B 19799 23 7] |ae2. se-z0
; ¥ g it .4 : . Gray Poor!l Graded
375 0. : 2 v
0.37 100.9 100.0 100.0 40 93 9 S6.6 90 . 1 SAN% ey
60 84 .4 89 . 4 73.4 BWE-3 184 —20"
140 7.8 14.3 9.1 Tl -
GRAIN SLZE 200 3.8 3.9 4.7 Gray Poorly Graded
D60 0.190 0.197 0.208 SAND
P30
D10 0.108 0.0838 0.108 Remarks:
COEFFICIENTS
CC 0.90| 1.32| ©0.97
G 1.8 2.4 1.9
/\]‘LJAqut[(: Project No.: RCO1-196
Project: URS -~ CHESAPEAKE GOLF
GEOTECHNICAL ’

SERVICES, INC.

Date: 8/06/01

Fig.

No. :

20147




PARTICLE SIZFE DISTRIBUTION TEST REPORT

n

c e <
é E 5 ‘S = ; c: ; o =] o o 2 8
100 © P s S S = = = &
90 : N
é 1Y
80 } 7 \
70 :
(N :
L.'I &
& 60 -
L :i
£ s0 :
Lu
w 40 :
0. ; \
30 : ]
20 ; \f
10 : :
E ‘\i
200 100 10.0 1.0 a.1 0.01 . 0.001
GRAIN SIZE - mm
Test| % +3" % GRAVEL % SAND 7% SILT % CLAY UsSCs LL PT
e 1 0.0 0.9 96.2 3.4 .4 SP NP
S_IE\/E PERCENT FINER SIEVE PERC‘ENT FINER Sample information:
inches number
size ° size L eB8-1, 20°*'-22"
3] 100.0 41100.0 Gray Poorly Graded
2| 100.0 6|100.0 SAND
1.5]1100.0 10 1100.0
0.751 100.0 20 99 .4
0.5 100.0 40 83.9
Q.375| 100.0 &0 84 .4
GRAIN SIZE 140 7.8
200 B8
Dso 0.190
D30
D1O 0.108 Remarks:
COEFFICIENTS
€ 0.90
Cu 1.8
ATLANTIC Froject No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL ?

SERVICES, TINC.

|pate: 8/08/01

Figs MNew b oo
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PARTICLE SITZE DISTRIBUTION TEST REPORT

. N
K= £ LEE E . oy o o o 9 ? 8
100 © R = Se S * £ =
N N
80
70
vl
L
& 60
Lo
Z 50
L
&
w 40 "
o ;
5 \ Il
20 \ f
Lk
10 \ |
0O : : : . afifi s
200 100 10.0 1.0 0.1 0.1 0.001
GRAIN SIZE - mm
Test | % +3" 7% GRAVEL % SAND % STLT % CLAY USCS LL PT
of 2 0.0 0.0 90.1 7«3 2.6 SP-SM NP
SIEVE PERCENT FINER STIEVE PERCENT FINEF\; Sample information:
inches number
size ® size L] 8B-2, 18'-20"
3 100.0 41100.0 Gray Poorly Graded
1.5 1898 6{100.0 SAND w/Silt
gl B HEE
0.375 100.0 0| 96 &
60| 85.4
GRAIN SIZE 1401 14.3
200 9.9
D60 Q.197
D30
D}O 0.0838 Remarks:
COEFFICIENTS
Cc 1.32
C, 2.4
ATLANTIC Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL

SERVICES, TINC.

Date: 8/06/01
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—

PARTICLE SIZE DISTRIBUTION TEST REPORT
L L g
100 © non L 5 > Py S oy = 2 =
H : i ; 'TQL :
: : \\
20 ; \\\
80 (A Y 3
70 \ e
o : ;
i 11
& 60 11!
P i
£ s0 \ i
L ot
W 40 JE
o \ 1
30 e
20 \ll
l8|:
10 s
: . i w. D—
200 100 10.0 1.0 0.1 Q.01 0.001
GRAIN SIZE - mm
Test| % +3" % GRAVEL % SAND % SILT % CLAY Uscs LL PT
e| 3 0.0 0.0 95,3 3.8 0.9 SP NP
SIEVE PERCENT FINER STEVE PERCENT FINER Sample information:
inches number
size ° size ° eB-3, 18'-20"
3 100.0 4|100.0| Gray Poorly Graded
3 1988 6[100.0 SAND
o B H
0.375 100.0 6 90:1
60 73 .4
GRAIN SIZE 140 9.1
200 4.7
D60 0.208
D30
DTO 0.108 Remarks:
COEFFICIENTS
G 0.97
Co 1.9
ATLANTIC Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL !
SERVICES, INC. Date: 8/06/01 Fig. No.:
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PARTICLE SIZE DISTRIBUTION TEST REPORT
| D es
& 5 o5 > £ & N © o o o o) < 8
100 © R £ p S = % =
' : e EJJ
90 _ 1A
80 : \
70 1\
& \
& 60 \
; \
S 50 N
L
2
w 40
Q. \
30
™
ey
20
10
o . ! :
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|7% +3" % GRAVEL % SAND % SILT % CLAY USCS LL PL
e 4 0.0 0.0 By 7 64 .7 28.6 Gl 40 20
STEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches number
size L4 size ® eB-1B, 0.5'-2.5"
3 100.0 41100.0 Dark Gray Clayey SILT
1318979 6/100.0
o e
0.375 100.0 5 98:7
60 96.9
GRAIN SIZE 140 [ 94 .1
200 93.3
Cgo
Dzp
Dig Remarks:
COEFFICIENTS
(&
&
Cu
AT!_ANTIC Project No.: RC01-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL 186
SERVICES, INC- Date: 8/06/01 Fig. No.:_
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e

SHEET -

SPECIFIC GRAVITY OF SOILS DATA
B ( — f4simve son) E
PROJECT NUMBER: _ =< = ~ “~ ™ oo BORING NUMBER: —_*= —
PROJECT NAME: & X 2% = CNenomenee (oo’ e SAMPLE NUMEER:
DATE: ?_-u/\_.e_,/e;‘\ - DEFTH- -t .."':_7_"-)__‘
DESCRIPTION: _ :
TESTED BY: _ —=2"% _ COMPUTED BY: , CHECKED BY:
VOL. FLASK NO:__ ¢ '
DISH NO.: _
WI. OF SOIL & DISH, DRY:_ 2S5 2. < < g
WI. OF DISH: _ >332, =9 g
A} WI. OF SOIL: _ > oS . o<, g
B) WT. OF VOL. FLASK & WATER _ '
(FROM VOL FLASK CHART) (-= o 9 WATER TEMPERATURE: __ 2—>
C) WT. OF VOL. FLASK, SOIL & WATER ___2 N\ %=, S\ g
D)SPECIFIC GRAVITY = — 2 = = . oo = '
' A+{B—C)
E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = "2 ¢e®y
WATER TEMPERATURE CORRECTION
. DEGREES C . FACTOR, K
18 1.0004
18 1.0002
20 1.0000
21 0.9988
22 0.2996
“ 23 . 0.9993
24 0.9991
25 0.9983
26 ) 0.9986.
27 0.9980
28 . 0.9983
29 0.9977
30 0.9974
F) SO DESCRFTION: _ Cocwiy Woooho Cm e Do <5p = C “a’"‘r‘\J
I
|
- - — S -—R_sm-: ;E;GRAV

20152



SPECIFIC GRAVITY OF S®ILS DATA SHEET
. ( — §4sEVE somL) '
PROJECT NUMBER: _ =& — %5 & BORING NUMBER: ~ % - \
PROJECT NAME: (. tnecnnpon'te Crela - SAMPLE NUMBER:
DATE: : DEFTH: =< — "o
DESCRIPTION: :
TESTED BY: _ _ CCMPUTED BY: CHECKED BY:
VOL FIASK NQ.o___ #—
DISH NO.:
WT. OF SOIL & DISH, DRY: _2Z—=S.% %% g
WT. OF DISH: ___~ 5= = | g
A) WT. OF S0l N TR e T TR a
B) WI. OF VOL. FLASK & WATER e - - o
(FROM VOL. FLASK CHART) Co T8 o5 g WATER TEMPERATURE: i
C) WT. OF VOL. FLASK, SOIL & WATER _ 2 =">. % g
_ A - G '
SPEC = P
D) SPECIFIC GRAVITY poew
E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = _ 2.7\
WATER TEMPERATURE CORRECTION
DEGREES C . FACTOR, K
.18 1.0004°
19 1.0002
20 1.0000
21 0.99398
22 0.9996
- 23 0.9993
24 0.9991
25 0.9988
26 0.9986
27 0.8980
28 : 0.9983 _
29 _ 0.9977 :
30 0.9974
F) SOIL DESCRIPTION:
, §
i_
- == ———
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\Q\_L@

SPECIFIC GRAVITY OF SOILS DATA SHEET -

( = $4SEVE son)

PROJECT NUMBER: Z—c—o S —
PROJECT NAME: € M« ¢ v.n™T

A

aeVier Cgmteon

BORING NUMBER: "=~ N =
SAMPLE NUMBER:

\

DATE: DEFTH: o s - TNy

DESCRIPTION: _ -

TESTED BY: _ COMPUTED BY: CHECKED BY: _

VOL. FLASK NO.: '

DISH NO.: =

WT. OF SOIL & DISH, DRY: 2=~ "o g

WT. OF DISH: _ N &=, 8> g

A) WT. OF SOIL: S A e g

%) o vou, Fiok SMRER o en . s © WATER TEMPERATURE _ Zos . S

C) WT. OF VOL FLASK, SOIL & WATER (==, 72—

A

D) SPECIFIC GRAVITY = — 2
) A+(B-C)

i T

E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = 2= & e

WATER TEMPERATURE CORRECTION
DEGREES C . FACTCR, K
18 1.0004
19 1.0002
20 1.0000
21 0.9998
22 0.9996
- 23 0.9993
24 0.9991
25 0.9939
28 0.89386
o7 0.9980
28 0.9983
28 0.e977
30 0.9974
F) SOIL DESCRIFTION: e e G e e e T C — \"‘\3

e )

T FILE: SPECGRAV
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SPECIFIC GRAVITY OF SGILS DATA SHEET -
B ( - §4SEVE soL) ' ‘

PROJECT NUMBER: _=-d & - %5 s
PROJECT NAME: < Ncemoms astea. Comheo
DATE:

DESCRIFTION: 7

TESTED BY: COMPUTED EBY:

BORING NUMBER: __© - 7%
SAMPLE NUMBER:

~ —_
Sagd

DEFTH: .= 2

VOL FLASK NO. _ A

CHECKED BY: .

DISH NO.:

WT. OF SCIL & DISH, DRY:_ =™ . &=

WT. OF DISH: _ ™35 =.. 7=

A) WI. OF sol: _ €= .

B) WI. OF VOL. FLASK & WATER

9 WATER TEMPERATURE: 2= %

(FROM VOL FLASK CHART) _ &= 2

C) WT. OF VOL FLASK, SOIL & WATER _ &= T38>. B

’ A
) RAVITY = s _

E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = _= .

WATER TEMPERATURE | CORRECTION
. DEGREES C FACTOR, K

18 1.0004

19 1.0002

20 1.0000

21 0.9998

92 0.9996

- 23 0.9993

24 0.9991

25 0.9989

26 ‘ 0.9986

27 0.9980

28 . 0.9983

29 0.9977

30 0.9974

F) soiL DESCRIFTION:

PSRN 3

— = = = R -

" FILE: SPECGRAV
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SPECIFIC GRAVITY OF S@ILS DATA SHEET -

(- g4sEvE Som)
PROJECT NUMBER! & #— et w7 am BORING NUMBER: ™= =~ 2~
PRCJECT NAME: \Mf‘:w:;"—“*;. - f;;;‘\,‘ T 'f:ﬂ,.,:‘»,ék SAMFLE NUMBER:

DATE: [l N WP - N N

Y ;
DEFTHE _ wE> 7 “eetn

DESCRIFTION: ‘
TESTED BY: Z COMPUTED BY: : CHECKED BY:

VOL FLASK NO.__ A

DISH NO.: _
WI. OF SOIL & DISH, DRY:_Z=2% "2 ¢ g
WL OF DISH: __ NS> . D% q
A) WT. OF SOlL: o BT g
8) WT. OF VOL. FLASK & WATER b -~
(FROM VOL FLASK CHART) _ &= N 7o g WATER TEMPERATURE: ==
C) WI. OF VOL. FLASK, SOIL & WATER_22%5.5 g
D) SPECIFIC GRAVITY = — 2 = _ "2 te=ves
A+{(B—C)
E) SPECIFIC 'GRAVITY (CORRECTED) 63 = D x K = _Z: &=%s =~
WATER TEMPERATURE CORRECTION
DEGREES C . FACTOR, K
18 1.0004
19 1.0002
20 1.0000
21 0.9998
22 0.89986
- 23 0.9993
24 0.9991
25 0.9989
26 ) 0.9986.
97 0.9980
28 ; 0.9883
29 0.8977
30 0.9974
: — ; B ¢ : ~
F) SOL DESCRPTON: _iZee..” Nooov. oo N = e e (Rt D .
- kL
i

20156



SPECIFIC GRAVITY OF SOILS DATA SHEET -

. (- psoE sy
PROJECT NUMBER: =& @nt = ™ & &o BQE]NG NUMBER: __= - T2
PROJECT NAME: € Nenooompeleen fomet oo . SAMPLE NUMEER:

DATE: - DEFTH: __ Y23 - =2 o
DESCRIFTION: , o7

TESTED BY: _ COMPUTED HY: CHECKED BY:
VOL. FLASK NO.: _ & '

DiSH NO.:

e A—
g

WT. OF SOIL & DISH, DRY:__ 2. S =2~
WT. OF DISH: __ % %= 8.

A) WT. OF SoOIL: MR e el g
B) WI. OF VOL FLASK & WATER

(FROM VAL FLASK CHART) £ s By

C) WI. OF VOL FLASK, SOIL & WATER

D) SPECIFIC GRAVITY = — 2 = = o

A+(B—C)

E) SPECIFIC GRAVITY {CORRECTED) Gy = D x K = 2. e -

t4
e

Wl
[Te]

WATER TEMPERATURE:

\_]
s

= g

WATER TEMPERATURE | CORRECTION
DEGREES C 'FACTCR, K
18 ' 1.0004
19 1.0002
20 1.0000

21 0.9998
22 0.9936
= a3 0.9993
24 0.9991
25 0.9989
26 0.9986
27 0.8980
28 . 0.9983
29 0.9977
30 0.9974

F) SOl DESCRIPTION:

e e

; e
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SPECIFIC GRAVITY OF SOILS DATA SHEET -

( — #4SIEVE sOIL)
PROJECT NUMBER: = €oaont = W5 G BORING NUMBER: __ = - "
PROJECT NAME: o Srmmes + oM n Toon b B SAMPLE NUMBER:
DATE: DEFTH: : A '_:_,r’.::
DESCRIFTION:
TESTED BY: % COMPUTED BY: CHECKED BY:
VOL FLASK NO.__ <£—
DISH NO.:
WT. OF SOIL & DISH, DRY: 2. '35 g
W OF DISH: __ =S 2.5 3 4
A) WT. OF SoIL: S BN q
8) WT. OF VOL FLASK & WATER
(FROM VOL. FLASK CHART) o= R ¢  WATER TEMPERATURE __ 2= = =
C) WT. OF VOL. FLASK, SOIL & WATER _ > "= . 2 g
P N e He™
D) SPECIFIC GRAVITY = —— oy £l
E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = __&=-="2
WATER TEMPERATURE CORRECTION
DEGREES C .FACTOR, K

18 1.0004

19 1.0002

20 1.0000

21 0.9988

22 0.9996

- 23 0.9983

24 0.9991

25 0.2989

28 -0.99886

27 0.9980

28 0.9983

29 Q.9977

30 0.9974

- : Boon, o ofion
F) SD]L DESCRIFTION: Cw‘-—r" ._‘\ "fvr.-".b:fr %_'.,'._\ Cq-u o e,:f\ 02__\ 4&:}& e Y 8 — % ‘:)
o
i
— s

20158




10971 Richz%rdson Road JOBNO it — "™t pATE o 23N SHEET OF
Ashland, Virginia 23005

CALC. BY T~ CHECKED 8Y A ~ a3 ~13- o1

L By




SHEET OF

—LWDATE 2.7 o\

~

3

R

-~
Ll

g
o antiy

JOBNO.

n
3=
&~ &
=
Q
‘m.
g
5
& Z
— ©
5 =
=<

\

'
N

—
Yoo

PROJECT NAME Mo

(804) 550-2203 Phone
(804) 550-2204 Fax

DATE

CHECKED BY

—
[

CALC.BY
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SHEET OF

oo

2.
A

" ~* DATE

e

i

pyd
[

JOB NO.

23005

o
[}
o}
a4
=1
O
w
:
4
2
—
N
=)
o
™

Ashland, Virginia
(804) 550-2203 Phone
(804) 550-2204 Fax

< 2y o

e

-

o
Ers

T— .
T

Ry

PROJECT NAME

DATE

CHECKED BY

CALC.BY

B

Lad Ny

S

&.. ) m .
B ¥
A2 4
I I ol
. JH...
Jr\(M\:.mm- .\M
i, 9
]

T TS e b
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WATER (MOISTURE) CONTENT/VISUAL CLASSIFICATION
(ASTM D 2216, D 2488)

Project No. =TI N Project Name:
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APPENDIX E

McCallum Subsurface Investigation Report
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McCALLUM

TESTING LABORATORIES, INC.

Geotechnical Engineering, Materials Testing & Environmental Services

SUBSURFACE EXPLORATION
PROPOSED ETHERIDGE GREENS GOLF COURSE
CHESAPEAKE, VIRGINIA

.MTL PROJECT #01-2004

1808 HAYWARD AVENUE, CHESAPEAKE, VA 23320 4 PO. BOX 13337, CHESAPEAKE, VA 23325-0337
PHONE (757) 420-2520 + FAX (757) 424-2874
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McCALLUM

TESTING LABORATORIES, INC.

Geotechnical Engineering, Materials Testing & Environmental Services
¥ April 5, 2001

Hassell and Folkes, P.C.
325 Volvo Parkway
Chesapeake, VA 23320

Attention: Jack Claud

Subject: Subsurface Exploration
Proposed Etheridge Greens Golf Course
Chesapeake, Virginia
MTL Project 012004

Dear Mr. Claud:

McCallum Testing Laboratories, Inc. has completed the requested subsurface
exploration services for the above referenced project. A total of 12 soil test borings were
drilled extending to depths of 25.5 ft. beneath the existing ground surface. Standard
Penetration Tests (SPT's) were performed at 2 ft. intervals in the upper 10 ft. of boring
and at 5 ft. intervals below 10 ft. All drilling and sampling were performed in accordance
with applicable ASTM Standards. At the completion of drilling, groundwater level
measurements were made within the completed bore holes. In addition, temporary
monitoring wells were installed at 4 of the 12 boring locations and the stabilized
groundwater level was measured in each. All samples obtained from the borings were
visually examined and classified by our laboratory personnel according to the Unified
Soils Classification System. Please note that the engineering properties of the obtained
samples were not evaluated by a Geotechnical Engineer. The detailed results of the field
sampling and testing are attached along with a Test Boring Location Plan.

Should you have any questions concerning this matter, please contact this office at your
earliest convenience.
Very truly yours,

McCALLUM TESTING LABORATORIES, INC.

David P. Rediger, E.L.T.
Laboratory Manager

1808 HAYWARD AVENUE, CHESAPEAKE, VA 23320 4 PO. BOX 13337, CHESAPEAKE, VA 23325-0337
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McCALLUM

TESTING LABORATORIES, INC.
CHESAPEAKE, VIRGINIA

Unified Soil Classification System
ASTM Designation D 2487

Standard Penetration Test (SPT)
Resistance Correlaiions

Coai.. Gralned Solls

materlal retalned on the No. 200 Sieve)

GW

Well graded gravels, gravel—sand
mixtures, little or no fines

{more than 50%

GP

Poorly graded gravels, gravel-sand
mixtures, little or no fines

GM

Silty gravels, gravel-sand-silt
mixtures

Coarse Grained Soils
SPT '

vs.
Relative Density

Gravals
retalned on the No. 4 Sieve)

GC

Clayey gravels, gravel—sand-clay
mixtures

SW

Well graded sands, gravelly sands,
little or no fines

SP

Poorly graded sands, gravelly sands,
little or no fines

SM

Silty sands, sand-silt mixtures

.
e
AR
we [
"Cl] : :‘:'u:
773 Yo
5 -
£ | k.
~ o
Se [
o |..
%, .
E2 ey
% T
LI Rk
oL
£% :/7
a [”
wg ///’
o

ST

Clayey sands, sand—clay mixtures

Blows/Ft %ﬂg;‘l‘;
0-4 Very Loose
5~10 Loosa
11-30 Medium Compact
31-50 Compact
dver 50 Very Compact

Fine Gralned Solls
(More ihan 50% of maierial passes the No. 200 Sleve) [ (More than 50% of

ML

Inorganic sjlts, very fine sands, silty
or clayey fine sands or clayey silts
with slight plasticity

CL

Inorganic clays of low to medium
plasticity, gravelly clays, sandy

Fine Grained Soils

T
'f

(LL less than 50)
NN

Silts & Clays

|
i

OL

Organic silts and organic silty clays
of low plasticity

MH

Inorganic silts, micaceous or
diatomaceous fine sandy or silty
soils, plastic silts

CH

Inorganic clays of high plasticity,
fat clays

Silts & Clays

™
\\\‘

(LL greater than 50)
AN
A
AT

OH

Organic clays of medium to high
plasticity

i

PEAT

Peat and other highly organic
soils

SPT
vs.
Consistency
Blows/Ft Consistency
0-2 Veary Sofi
3-4 Soft
5-8 Medium Stiff
9-15 Stiff
16-30 Very Stiff
31-50 Hard
Over 50 Very Hard
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 \Topsoil - 2" 177
Dark brown silty clayey fine sand, very loose, moist, SC / = X 1-2-2-1
2.0 é YL a
Brown silty fine sand, wet, very loose, SP-SM | : YL 2-1-2-2
. B
Brown fine sand, wet, loose, SP ] 3-5-4-6
L \\
Same - gray, compact = C® 16-19-24-20
L
/ -
Same - loose - */ X 5-4-64
Same - medium compact — 15 X 10512
P L 20 X 11-11-14
25.5| Same [~ 25 X e
BORING TERMINATED AT 25.5 FEET I~
||
NOTES: Stabilized groundwater level measured at 2.1 fi.
in temporary monitoring well. TEST BORING REC ORD
---+--- - Gradual Stratum Change (BORING NUMBER B-1 =~
""" Approximate Stratum Change DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
¥ - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample [LOCATION Chesapeake, Virginia )

Y. - Groundwater Level at Time of Boring
¥ - Stabilized Groundwater Level Reading

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOVS/6 IN)
0.0 0 10 20 30 40 50
0.2 ~Topsoil - 2" /TR
Gray clayey silty fine sand, moist, loose, SM-SC % / = X 1-2-3-5
2.0 L /\
Gray fine sand, wet, loose, SP - YL 4-4-3-5
Same - medium compact 3 10-§-9-10
Same — % 8-9-12-13
Same = 7-6-8-9
—~ 10
Same a
T X 11-14-12
Same =
L 20 X 9-10-13
Same I~
10-9-10
25.5 -2 X
BORING TERMINATED AT 25.5 FEET [~
NOTES: —
TEST BORING RECORD
------- - Gradual. Stratum Change B ORING NUMBER Bo =
““““ Approximiate Stiatm CHangs DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample &)CATION Chesapeake, Virginia )

Y - Groundwater Level at Time of Boring
¥ - Stabilized Groundwater Level Reading

McCALLUM TESTING LABORATORIES, INC.
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DEPTH DESCRIPTION
(FT.)
0.0

STANDARD PENETRATION RESISTANCE

DEPTH
(FT.) (BLOWS/FT) (BLOWS/6 IN)
0 10 20 30 40 50

0.7| Topsoil - 8"

Brownish gray silty clayey fine sand, moist, loose, SC

Same - gray motied brown

4.5

2-3-3-3

Gray fine sand, wet, loose, SP

Same - medium compact

Same - loose

Same - medium compact

22.0

L |
I
3

N\

3-43-5

T 3-1-3-3
3-5-5-4
B > 9-11-13-14

- X 6-12-17

e T T

- Groundwater Level at Time of Boring

Sand L 20 X 7-11-14
S AN
25.5| Dark brown fibrous peat and amorphous peat, wet, stiff, PT ] 25 57
BORING TERMINATED AT 25.5 FEET ~
NOTES: =
TEST BORING RECORD
------- - Gradual Ch
Gra ua.Stratum ange (B ORING NUMBER B3 ~
“““ Approslinle Satum: Change DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
fl - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample LOCATION Chesapeake, Virginia
Y
¥

- Stabilized Groundwater Level Reading

McCALLUM TESTING LABORATORIES, INC.

20173



STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT)) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.5 _Topsoil - 6" 7 X
Brown silty fine sandy clay, moist, soft, CL — 2-1-3-2
o T m )
y v|
Gray mottled brown silty clayey fine sand, moist, loose, SC / — 2-3-5-5
4.0 . 2L
L
Gray mottled brown silty fine sand with traces of clay, wet, |~ % | X [~ 5 FEEE
6.0| loose, SM ] " %
Gray fine sand, wet, medium compact, SP | \. 6-8-13-13
Same - loose ::: - 4-4-5-4
el L 1
Same - medium compact -~
L] I X 8-10-13
Same 2R
ko . X 9-10-12
200 _ L
o
cx |
«E
< T Y
i ) <w L 8-7-7
25.5| GCray silty fine sand, wet, medium compact, SM 'S 25
BORING TERMINATED AT 25.5 FEET —
NOTES: Stabilized groundwater level measured ai 2.6 fi. —
in temporary monitoring well. TEST BORING RECORD
~—=----- - Grad h
ra ual-Stratum Change % ORING NUMBER B4 ~
= = = - - Approximate Stratum Change | ||DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
) - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
] - Undisturbed Sample (LOCATION Chesapeake, Virginia )
- Gi dwater Level at Ti f Bori
O nared e S e LI McCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading
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STANDARD PENETRATION RESIST ANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT ) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.1 [\Topsoil - I" /177
Brown silty clayey fine sand, moist, very loose, SC / - 1-2-2-1
2.0 5<// |
X
Brown silty fine sand with traces of clay, wet, very loose, SM :k YL X 1-1-1-1
4.0 S5 |
Brown fine sand, wet, medium compact, SP — 5 4-§-5-7
Same = 5-7-7-9
Same- gray — X 5-76-11
~ 10
Same — 15 X 6-6-6
Same L 20 . X 7-12-14

220

25.5

Y - Groundwater Level at Time of Boring

Gray silty fine sand with traces of clay, wet, loose, SM — 25 ‘/ x 2t
BORING TERMINATED AT 25.5 FEET ~ |
L
NOTES
TEST BORING RECORD
~~~~~ - Gradual- Stratum Change EB ORING NUMBER B-s %
' - Approximate Stratum Change DATE DRILLED March 16, 2001

@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004

il - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course

I & Undisturbed Sample LOCATION Chesapeake, Virginia

¥ - Stabilized Groundwater Level Reading |

McCALLUM TESTING LABORATORIES, INC.
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DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) {BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.3 ~JTopsoil - 4" $ X
Dark brown silty clayey fine sand, moist, loose, SC — 2-2-3-2
LR
Brown silty fine sand with traces of clay, wet, very loose, SM :x Y. 2-1-1-2
4.0 * B
Brown fine sand, wet, medium compact, SP — 3 4-4.8-10
Same - gray -~ 7-7-8-11
Same — 6-3-8-9
~ 10
Same - 15 X Ty
Same - 20 X 6-5-6
20 __ .. n
25.5| Gray clayey silty fine sand, wet, loose, SM-SC - 25 X %4
BORING TERMINATED AT 25.5 FEET 7
L
NOTES:
TEST BORING RECORD
- -Gradual § h
i i CEinge (BORING NUMBER _ B-6 )
T APPSR e DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION Chesapeake, Virginia )
-G dwater Level at Ti f Bori
¥ =R el el Rntiod Docing McCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading

STANDARD PENETRATICON RESISTANCE
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)

0.0 0 10 20 30 40 50

0.2 M\Tapsoil - 1.5" Vi V
Brownish gray silty clayey fine sand, moist, loose, SC % = 2-1-4-4
Same - gray mottled brown, medium compact é v e X 4-6-5-7

5.5 4 vl 3 [ 3-3-4-8
Gray fine sand, wet, loose, SP e = \
Same - medium compact = > 8-14-14-13
Same ~ ( X 5-5-7-8

— 10

Same L s X 10-12-12
Same L 20 L X 8-12-12

255

®
f
|
Y
g

- Groundwater Level at Time of Boring
- Stabilized Groundwater Level Reading |

Same - very compact L 25 > X 16-27-25
BORING TERMINATED AT 25.5 FEET I~
NOTES: Stabilized groundwater level measured at 3.4 fi. _
in temporary monitoring well, TEST BORING RECORD
-G Ch
racimL i Chixae (BORING NUMBER _ B-7 )
~ApRraxiate Sl Cliehge DATE DRILLED March 16, 2001
- Penetration Resistance (N - value) PROJECT NUMBER 01-2004
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
- Undisturbed Sample (LOCATION Chesapeake, Virginia )

McCALLUM TESTING LABORATORIES, INC.
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DEPTH DESCRIPTION
(FT.)

0.0

6.0

22.0

25.5

. STANDARD PENETRATION RESISTANCE
DEPTH
(FT.) (BLOWS/FT) (BLOWS/6 IN)
0 10 20 30 40 50

Gray silty clayey fine sand, moist, very loose, SC 7/ - 3-2-1-1
Same - loose %/ — x 3-3-4-7
Same - gray mottled brown / ~ 5 X 3-3-2-3
Z L I\
Brown fine sand, wet, medium compact, SP Y X 6-1-9-9
Same - gray ::j — X 4-5-6-7
st I ST
Same - compact L 15 X 12-16-15
:“l N {
Same - medium compact - 20 X 83-8
_______________________ ? -
Gray fine sandy silty ¢lay with traces of organics, wet, é ~- 25 / X 333
~\medium stiff, CH /
BORING TERMINATED AT 255 FEET B
NOTES: _
TEST BORING RECORD
------- - Gradual. Stratum Change Pg ORING NUMEBER B8 =
=% £ ~-Approximate Strat Change DATE DRILLED March 14, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
H - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION * Chesapeake, Virginia )
- Groundwater Level at Time of Borin
* - sells hy MecCALLUM TESTING LABORATORIES, INC,
¥ - Stabilized Groundwater Level Reading
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
——
Gray silty fine sandy clay, moist, medium stiff, CL % — 2-2-4-5
2,0 % _
Brown fine sand, moist, loose, SP = 4-4-5-8
D o e ———— L | :
Gray silty {ine sand, wet, medium compact, SP-SM = 5 5-7-8-10
2 ————— L
Gray fine sand, wet, medium compact, SP ] = 6-7-5-7
Same 1 '.;'_“fl - x 8-8-10-12
A
2o L ______ i |
R -
-
R -
Brownish gray silty fine sand with traces of clay, wet, medium : " —~ 15 X 1090
compact, SM x x
L bV, |
Gray fine sand, wet, medium compact, SP — 20 X 10-11-10
25.5| Same - 25 X 7-9-9
BORING TERMINATED AT 25.5 FEET —
NOTES:  Stabilized groundwater level measured at3.9f
in temporary monitoring well. TEST BORING REC ORD
------- - Grad tratu
recual Sttt Chiangs (BORING NUMBER _ B.9 )
" 77 - Approximate Stratum Change DATE DRILLED March 14, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
¥ - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
§ - Undisturbed Sample LOCATION Chesapeake, Virginia )
- Groundwater Level at Time of Borin
ey N F MeCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading |
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) {FT.) (BLOWS/FT) (BLOWS/6 IN)
- 0 10 20 30 40 50
7
Brownish gray silty fine sandy clay, moist, medium stiff, CL % ~ 4-1-2-2
Gray mottled brown fine sandy silty clay, moist, medium stiff, % . 4-1-5-6
40| CH A i
Gray fine sand, wet, loose, SP YL o5 3-3-6-8
Same - medium compact I:: E > 8-10-16-12
Same [ ( X 7-6-8-9
::' - 10
Same :': L 15 X 2-10-9
Same el Lo o] X 12-10-10
25.5| Same c s / X 8-8-9
BORING TERMINATED AT 25.5 FEET =
NOTES: —
TEST BORING RECORD
------- ~Grad
Rl St GRS (BORING NUMBER __ B.10 ;

““““ Approximate Stratum Change DATE DRILLED March 14, 2001

@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004

J - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course

I - Undisturbed Sample (LOCATION Chesapeake, Virginia )

- Gi dwater Level at Ti f Borin,
¥ o oA Leis! & Timet Poring McCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 N\Jopsail - 2" Va7
Gray silty fine sandy clay, moist, medium stiff, CL / = 2-32-2
R % N
Gray mottled brown silty clayey fine sand, moist, loose, SC / = 4-4-4-4
4.0 L0
Brownish gray silty fine sand, wet, loose, SP-SM : v [ 5 2-}3-4-6
7ol e S SN L 6-842-11
Gray fine sand, wet, medium compact, SP e
Same 3::1 3_"{" = X 4-6:8-11
B I ST
Same b s X 3411
Same f-;: j:'-j- — 20 < X 10-12-12
25.5| Same - very compact — 25 2 X 16-02-30
BORING TERMINATED AT 25.5 FEET I~
L
NOTES: =
TEST BORING RECORD
- Gradual Stratum Change (B ORING NUMBER B-11 —~
"7 ~Approximate Stratum Change DATE DRILLED March 14, 2001
® - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
N - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION Chesapeake, Virginia )
- Groundwater Level at Ti f Bori
¥ - roundwater Lovelat Time of Boring McCALLUM TESTING LABORATORIES, INC.
Y - Stabilized Groundwater Level Reading
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 S0
0.2 M\Topsoil - 27 vy
Grayish brown silty clayey fine sand, moist, loose, SC % - 3-4-3-3
Same - gray / — X 3-5-5-4
B st s w5 e I |
7 |
Gray mottled brown silty fine sandy clay, wet, soft, CL. % v 53 4 8-2-2-5
60 77
Gray fine sand, wet, medium compact, SP - 5-8-9-9
Same - loose :_: — 4-4.6-8
[ B ST
1200 s |
15.0 _\géayish brown silty clayey fine sand, wet, medium compact, . /; L s X 6-6-12
Gray fine sand, wet, medium compact, SP O
Siiia L a0 \ x 12-10-13
25.5| Same - compact L 25 \ X 16-20-24
BORING TERMINATED AT 25.5 FEET o

- Groundwater Level at Time of Boring

NOTES:
TEST BORING RECORD
- - Gradual Stratum Change (BERIN G NUMBER B.12 =
“““ ABFIIRIEE SitAbim Changs DATE DRILLED March 14, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
N - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sampie (LOCATION Chesapeake, Virginia
Y
v

- Stabilized Groundwater Level Reading

| McCALLUM TESTING LABORATORIES, INC.
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APPENDIX F

Analytical Results
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SEVERN

TRENT
SERVICES

STL North Canton
4101 Shuffel Drive NW
North Canten, OH 44720-6361

Tel: 330 497 9396
Fax: 330 497 0772
www.st-inc.com

ANALYTICAL REPORT

PROJECT NO. 49498-001
CHESAPEAKE GC, CHESAPEAKE, VA

Lot {#: A1H020245

MARGIE RAY

URS
5540 Faimouth Street
Suite 201
Richmond, VA 23230

SEVERN TRENT LABORATORIES, INC.

Alesia M. Danford

Project Manager

August 28, 2001

STL North Canton is a part of Severn Trent Laboratories, Inc.
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CASE NARRATIVE
ATH020245

The following report contains the analytical results for four water samples submitted to STL
North Canton by URS from the Chesapeake GC, Chesapeake, VA Site, project number 49498-
001. The samples were received August 2, 2001, according to documented sample acceptance
procedures, Margie Ray of URS added additional parameters on August 16, 2001.

STL North Canton utilizes USEPA approved methods in all analytical work. The samples
presented in this report were analyzed for the parameters listed on the analytical methods summary
page in accordance with the methods indicated. A summary of QC data for these analyses is
included at the rear of the report.

The results included in this report have been reviewed for compliance with the laboratory QA/QC
plan. All data have been found to be compliant with laboratory protocol.
SUPPLEMENTAL QC INFORMATION
SAMPLE RECEIVING
The samples were received at the laboratory at a temperature of 2.5° C.
GENERAL CHEMISTRY

Additional analyses for TDS, Bicarbonate Alkalinity, and Total Alkalinity were requested after the
recommended sample holding times had been exceeded.

ImT

SEL. North Santcn
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS

STL North Canton conducts a quality assurance/quality control (QA/QC) program designed to provide scientificaily valid
and legally defensible data. Toward this end, several types of quality control indicators are incorporated into the QA/QC
program, which is described in detail in QA Policy, QA-003. These indicators are introduced into the sample testing
process to provide a mechanism for the assessment of the analytical data.

QC BATCH
Environmental samples are taken through the testing process in groups called QUALITY CONT ROL BATCHES (QC

batches). A QC batch contains up to twenty environmental samples of a similar matrix (water, soil} that are processed
using the same reagents and standards. STL North Canton requires that each environmental sample be associated with a
QC batch.

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental
samples. These QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and,
where appropriate, a MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) pair or a MATRIX SPIKE/SAMPLE
DUPLICATE (MS/DU) pair. If there is insufficient sample to perform an MS/MSD or an MS/DU, then a
LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch.

LABORATORY CONTROL SAMPLE

The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or partial set of
target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS analyte recovery
results are used to monitor the analytical process and provide evidence that the laboratory is performing the method
within acceptable guidelines. All control analytes indicated by a bold type in the LCS must meet acceptance criteria.
Failure to meet the established recovery guidelines requires the repreparation and reanalysis of all samples in the QC
batch. The only exception is that if the LCS recoveries are biased high and the associated sample is ND (non-detected)
for the parameter(s) of interest, the batch is acceptable.

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a QC sample
that is created and handled identically to the LCS. Analyte recovery data from the LCSD is assessed in the same way as
that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to determine the reproducibility
(precision) of the analytical system. Precision data are expressed as relative percent differences (RPDs). If the RPD fails
for an LCS/LCSD and yet the recoveries are within acceptance criteria, the batch is still acceptable.

METHOD BLANK

The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained
in the QC batch. Method Blank results are used to determine if interference or contamination in the analytical system
could lead to the reporting of false positive data or elevated analyte concentrations. All target analytes must be below the
reporting limits (RL} or the associated sample(s) must be ND except under the following circumstances:

« Common organic contaminants may be present at concentrations up to 5 times the reporting limits. Common metals
contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank concentration
must be twenty fold less than the concentration reported in the associated environmental samples. {See common
laboratory contaminants listed below.)

Volatile (GC or GC/MS) Semivolatile (GC/MS) Metals
Methylene chloride Phthalate Esters Copper
Acetone Iron
2-Butancne Zinc

Lead*

s jor analyses run on TJA Trace ICP, ICPMS or GFAA only

e Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at levels 10
times the blank level. Inorganic blanks will be accepted if elements detected in the blank are present in the
associated samples at 20 times the blank level.

STL North Cantzon
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS
(Continued)

o Blanks will be accepted if the compounds/elements detected are not present in any of the associated environmental
samples.

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations of a
full or partial set of target analytes are added. The MS/MSD results are determined in the same manner as the results of
the environmental sample used to prepare the MS/MSD. The analyte recoveries and the relative percent differences
(RPDs) of the recoveries are calculated and used to evaluate the effect of the sample matrix on the analytical results. Due
to the potential variability of the matrix of each sample, the MS/MSD results may not have an immediate bearing on any
samples except the one spiked; therefore, the associated batch MS/MSD may not reflect the same compounds as the
samples contained in the analytical report. When these MS/MSD results fail to meet acceptance criteria, the data is
evaluated. If the LCS is within acceptance criteria, the batch is considered acceptable. The acceptance criteria do not
apply to samples that are diluted for organics if the native sample amount is 4x the concentration of the spike.

For certain methods, a Matrix Spike/Sample Duplicate (MS/DU) may be included in the QC batch in place of the
MS/MSD. For the parameters (i.e. pH, ignitability) where it is not possible to prepare a spiked sample, a Sample
Duplicate may be included in the QC batch. However, a Sample Duplicate is less likely to provide usable precision
statistics depending on the likeljhood of finding concentrations below the standard reporting limit. When the Sample
Duplicate result fails to meet acceptance criteria, the data is evaluated.

SURROGATE COMPOUNDS

In addition to these batch-related QC indicators, each organic environmental and QC sample is spiked with surrogate
compounds, Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present
in the environment. Surrogate recoveries are used to monitor the individual performance of a sample in the analytical
system.

If surrogale recoveries are biased high in the LCS, LCSD, or the Method Blank, and the associated sample(s) are ND, the
batch is acceptable. Otherwise, if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire
sample batch is reprepped and reanalyzed. If the surrogate recoveries are outside criteria for environmental samples, the
samples will be reprepped and reanalyzed unless there is abjective evidence of matrix interference or if the sample
dilution is greater than the threshold outlined in the associated method SOP.

For the GC/MS BNA methods, the surrogate criterion is that two of the three surrogates for each fraction must meet
acceptance criteria. The third surrogate must have a recovery of ten percent or greater.

For the Pesticide, PCB, PAH, and Herbicide methods, the surTogate criterion is that one of two surrogate compounds
pust meet acceptance criteria.

W ACCa,
L= ey

“helac:
STL North Canton Certifications and Approvals: T =
Alabama (#41170), Caiifornia (#2157}, Connecticut (#PH-0590), Florida (#E87225), s e
illinais (#100439), Kansas (#E1 0336), Kentucky (#90021), Massachusetts (#M-OHO048),
Maryland (#272), Minnesota (#39-999-348), Missouri (#6090), New Jersey (#74001),
New York (#10975), North Dakota (#R-156), Ohio (#6090), OhioVAP (#CL0024),
Pennsylvania (#68-340), Rhode Isiand (#237), South Carolina (492007001, #92007002, #92007003),
Tennessee (#02903), West Virginia (#21 0), Wisconsin (#9995181 90), NAVY, ARMY,
USDA Soil Permit, ACIL Seal of Excellence - Participating Lab Status Award (#82)

NAObradovichBWarrative_072301 doc, Revised: 07/24/01

North Cantcn
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ANALYTICAL METHODS SUMMARY

A1H020245
ANALYTICAL

PARAMETER METHCD
Alkalinity MCAWW 310.1
Bicarbonate Alkalinity MCAWW 310.1
Bromide MCAWW 300.0A
Chloxride MCAWW 300.0A
Filterable Residue (TDS) MCAWW 160.1
Fluoride MCAWW 300.0A
Inductively Coupled Plasma (ICP) Metals SW846 6010B
Mercury in Liquid Waste (Manual Cold-Vapor) SWB46 7470A
Nitrate as N MCAWW 300.0A
Sulfate MCAWW 300.0A
Total phosphorus MCAWW 365.2
Total Organic Carbon MCAWW 415.1
Trace Inductively Coupled Plasma (ICP) Metals sws4a6 6010B
References:
MCAWW wMethods for Chemical Analysis of Water and Wastes®,

EPA-600/4-79-020, March 1963 and subsequent revisions.

SW846 #Tegt Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

lortn Canzon
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SAMPLE SUMMARY

A1H020245

WO # SAMPLE# CLIENT SAMPLE ID

SAMPLED SAMP
DATE TIME

EHD45S Qo1 MW-1 CENTER
EHD5M Q02 MW-2 NE
EHDSN 003 MW-2 NE DUP.
EHDSP 004 MW-3 SE

NOTE(S) :

08/01/01 13:00
08/01/01 14:15
08/01/01 14:20
08/01/01 15:25

- The analytical resulis of the samples listed above are presentzd on the following pages.

- All calculations are performed before rounding fo avold round-off errors in calculated resuls.

- Results noted as "ND* were not detected at or above the stated [mit.

- This report must fiot be reproduced, except in full, withoue the written appraval of the laboratory,

- Results for the following parameters are never reported on 2 dry welght basis: color, corroslviry, density, fashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, sollds, solubility, wmperature, viscosity, and welght.

STL North Canton
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URS

Client Sample ID: MW-1 CENTER

DISSCLVED Metals

Lot-Sample #...: A1H020245-001 Matrix....... : WG
Date Sampled...: 08/01/01 13:00 Date Received..: 08/02/01
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1218124

Silver ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHD4591A0
Dilution Pactor: 1

Aluminum ND 200 ug/L SW846 6010B 08/06-08/09/01 EHD491AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SWB46 6010B 08/06-08/09/01 EHD491A1
Pilution Factor: 1

Barium ND 200 ug/L SwWB46 6€010B 08/06-08/09/01 EHD491AJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHD491AK
Dilution Factor: 1

Boron ND 200 ug/L SW846 6010B 08/06-08/09/01 EHD491AL
Dilution Factor: 1

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHD491A3
Dilution Factor: 1

Copper ND 25.0 ug/L SW846 6010B 08/06-08/09/01 EHD491AN
pDilution Pactor: 1

Iron 10200 100 ug/L SWB46 6010B 08/06-08/09/01 EHD491AP
Dilution Pactor: 1

Calcium 92000 5000 ug/L 5WB46 6010B 08/06-08/09/01 EHD491AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SWB46 6010B 08/06-08/09/01 EHD491A2
Dilution Factor: 1

Mercury ND 0.20 ug/L SW846 7470A 08/06-08/07/01 EHD491AY
Dilution Pactor: 1

Potassium ND 5000 ug/L SWa46 6010B 08/06-08/09/01 EHD491AQ
Dilution Pactor: 1

Magnesium 13200 5000 ug/L S5W846 G010B 08/06-08/09/01 EED4951AR
pilution Factor: 1

North Canton

{(Continued on next page)
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URS

Client Sample ID: MW-1 CENTER

DISSOLVED Metals

Lot-Sample #...: A1H020245-001 MatriX....oee-- : WG
REPORTING PREPARATION- WORK

PRRAMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #

Manganese 339 15.0 ug/L SW846 6010B 08/06-08/09/01 EHD491AT

Sodium

Nickel

Lead

Selenium

Thallium

vanadium

Zinc

North Canton

32400

pilution Factor: 1

5000 ug/L
pilution Factor: 1

40.0 ug/L
pilution Factor: 1

3.0 ug/L
piluticn Faccor: 1

5.0 ug/L
pilution Factor: 1

10.0 ug/L
Dilution Factor: 1

7.0 ug/L
pilution Factor: 1

20.0 ug/L
pilution Facktor: 1

5W846 6010B

SW846 6010B

SW846 €010B

SW846 6010B

SW846 6010B

swe4e 6€01l0B

SW846 6010B

08/06-08/09/01 EHD491AD

08/06-08/09/01 EHD491AV

08/06-08/09/01 EHD491A4

08/06-08/09/01 EHD491A5

08/06-08/09/01 EHD491A6

08/06-08/09/01 EHD491A7

08/06-08/09/01 EED491AW
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URS
Client Sample ID: MW-1 CENTER
General Chemistry

Lot-Sample #...: A1H020245-001 Work Order #...: EHD49 Matrix......... : WG
Date Sampled...: 08/01/01 13:00 Date Received..: 08/02/01

PREPARATION- FPREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 130 5.0 ng/L MCAWW 310.1 08/16/01 1229494
Alkalinity

Dilution Factor: 1

Bromide ND 500 ug/L MCAWW 300.0A 08/03/01 1215218
Dilution Factor: 1

Chloride 74300 1000 ug/L MCAWW 300.0A o8/03/01 1215220
Dilution Factor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 68/03/01 1215221
Dilution Factor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 0g/03/01 1215223
Dilution Factor: 1

Sulfate 1359000 1000 ug/L MCAWW 300.0A og/o03/01 1215224
Dilution Factor: 1

Total phosphorus 210 100 ug/L MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1

Total Alkalinity 130 5.0 mg/L MCAWW 310.1 08/16/01 1229495
Dilution Pactor: 1

Total Dissolved 510 10 ng/L MCAWW 160.1 08/16-08/20/01 1229172

Solids

Dilution Factor: 1

Total Organic Carbon 3 1 mg/L MCAWW 415.1 08/17/01 1232204
Dilution Factor: 1

STL Noxrth Cancton

20192



URS
Client Sample ID: MW-2 HE

DISSOLVED Metals

Lot-Sample #...: AlH020245-002 Matrix.......: WG
Date Sampled...: 08/01/01 14:15 Date Received..: 08/02/01

5 REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 1218124
Silver ND 5.0 ug/L SwWe46 6010B 08/06-08/09/01 EHDSM1AO

Dilution Pactor: 1

Aluminum ND 200 ug/L SWB46 6010B 08/06—08/09/01 EHDSM1AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SwWe46 6010B 03/06~08/09/01 EHDSM1A1
Dilution Factor: 1

Barium ND 200 ug/L SWe46 6010B 08/06-08/09/01 EEDSM1AJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SwWwe46 6010B 08/06-08/09/01 EHDSM1AK
Dilution Facteor: 1

Boron ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDSMI1AL
Dilution Factor: 1

Calcium 37800 5000 ug/L SW346 6010B 08/06-08/09/01 EHDSM1AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SWe46 6010B 08/06-08/09/01 EHDSM1A2
Dilution Pactor: 1

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1A3
Dilution Pactor: 1

Copper ND 25.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSM1AN
Dilution Pactor: 1

Iron 4860 100 ug/L SWB846 6010B 08/06-08/09/01 EHDSM1AP
Dilution Factor: 1

Mercury ND 0.20 ug/L SwWB46 7470A 08/06-08/07/01 EHDSM1AX
pDilution Factor: 1

Potassium 8190 5000 ug/L £W846 6010B 08/06-08/09/01 EHDSM1A(C
Dilution Factor: 1

Magnesium 18700 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AF
Dilution Factor: 1

(Continued on next page)

STL Nerth Canton
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URS
Client Sample ID: MW-2 NE

DISSOLVED Metals

Lot-Sample #...: ALH020245-002 Matrix......... : WG
REPORTING PREPARATION-  WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 237 15.0 ug/L SW846 6010B 08/06-08/09/01 EHDSMLAT

Dilution Factor: 1

Sodium 34000 5000 ug/L SWB846 6010B 08/06-08/09/01 EHDSM1AU
Dilution Factor: 1

Nickel ND 40.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSM1AV
Dilution Factor: 1

Lead ND 3.0 ug/L SW846 601QB 08/06-08/09/01 EHDS5M1A4
Dilution Factor: 1

Selenium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AS
Dilution Pactor: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1A6
Dilution Factor: 1

Vanadium ND 7.0 ug/L SWe46 6010B 08/06-08/09/01 EHDSM1A7
Dilution Pactor: 1

Zine ND 20.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AW
Dilution Factor: 1

STL North Canton
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URS
Client Sample ID: MW-2 NE
General Chemistry

Lot-Sample #...: ALH020245-002 Work Oxder #...: EHDS5M Matrix.........: WG
Date Sampled...: 08/01/01 14:15 Date Received..: 08/02/01

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 75 5.0 ng/L MCAWW 310.1 - 08/17/01 1229454
Alkalinity

Dilution Pactor: 1

Bromide ND 500 ug/L MCAWW 300.0R 08/03/01 1215219
Pilution Factor:; 1

Chloride 54000 1000 ug/L MCAWW 300.0A 08/03/01 1215220
Dilution Facter: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 08/03/01 1215221
Dilution PFactor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 08/03/01 1215223
Dilution Factor: 1

Sulfate 103000 1000 ug/L MCAWW 300.0A 08/03/01 1215224
pilution Factor: 1

Total phosphorus 170 100 ug/L MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1

Total Alkalinity 75 5.0 mg/L MCAWH 310.1 08/17/01 1229495
pilution Pactor: 1
Total Dissolved 390 10 mg/L MCAWW 160.1 08/16-08/20/01 1229172
Solids

Dilution Factor: 1

Total Organic Carbon 2 1 mg/L MCAWW 415.1 0o8/17/01 1232204
pilution Factor: 1

STL North Zanton
12
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URS

Client Sample ID: MW-2 NE DUP.

DISSOLVED Metals

Lot-Sample #...: A1H020245-003 Matrix.......: WG
Date Sampled...: 08/01/01 14:20 Date Received..: os8/02/01
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1218124

Silver ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EKDSNLAOD
Dilution Pactor: 1

Aluminum ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1A1l
Dilution Factor: 1

Barium ND 200 ug/L SwW846 6010B 08/06-08/09/01 EHDSN1AJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SwWB46 6010B 08/06-08/09/01 EHDSN1AK
Dilution Factor: 1

Boron ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AL
Dilution Factor: 1

Calcium 38800 5000 ug/L SW846 6010B 08/06-08/09/01 EEDSN1AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SW846 6€010B 08/06-08/09/01 EHDSN1A2
Dilution Factor: 1

Chromium ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1A3
Dilution Pactor: 1

Copper ND 25.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1AN
Dilution Factor: 1

Iron 4750 100 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1AP
Dilutien Pactor: 1

Mercury ND 0.20 ug/L SW846 7470A 08/06-08/07/01 EHDSN1AX
Dilution Factor: 1

Potassium 8340 5000 ug/L 5W846 6010B 08/06-08/09/01 EHDSN1AQ
Dilution Factor: 1

Magnesium 19100 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AR
Dilution PFactor: 1

{Continued on next page)
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URS

Client Sample ID: MW-2 NE DUP.

DYSSOLVED Metals

Lot-Sample #...: A1H020245-003 Matrix..-..-...: WG
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #

Manganese 242 15.0 ug/L SWB846 6010B 08/06—08/09/01 EHDSN1AT
pilution Factor: 1

Sodium 34700 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AU
pilution Factor: 1

Nickel ND 40.0 ug/L SwW846 6010B 08/06-08/09/01 EHDSN1AV
pilution Factor: 1

Lead ND 3.0 ug/L SWe46 6010B 08/06—08/09/01 EHDSN1A4
Dilution Factor: 1

Selenium ND 5.0 ug/L SWe46 6010B 08/06—08/09/01 EEDSN1AS
Dilucion Factor: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06—08/09/01 EHDSN1A6
pilution Factor: 1

Vanadium ND 7.0 ug/L SwWe46 6010B 08/06-08/09/01 EHDSN1A7
pilution Factor: 1

Zinc ND 20.0 ug/L SwW846 601CB 08/06—08/09/01 EHDSN1AW
pilution Factor: 1

STL North Canton
14

20197



URS
Client Sample ID: MW-2 NE DUP.
General Chemistry

Lot-Sample #...: A1H020245-003 Work Order #...: EHDSN Matrix.........: WG
Date Sampled...: 08/01/01 14:20 Date Received..: pg8/02/01

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 73 5.0 mg/L MCAWW 310.1 08/24/01 1239436
Alkalinity

Cilution Factor: 1

Bromide ND 500 ug/L MCAWW 300.0A 08/03/01 1215219
Dilution Factor: 1

Chloride 54000 1000 ug/L MCAWW 300.0A 08/03/01 1215220
pilution Factor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 08/03/01 1215221
Dilution Factor: 1

Nitrate ND 100 ug/L MCAWW 300.0A p8/03/01 12152233
Dilution Factor: 1

Sulfate 103000 1000 ug/L MCAWW 300.0A 08/03/01 1215224
Dilution Factor: 1

Total phosphorus 190 100 ug/L MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1
Total Alkalinity 73 5.0 mg/L MCAWW 310.1 08/24/01 1240129
Dilution Factor: 1
Total Diassolved 380 10 mg/L MCAWW 160.1 08/16-08/20/01 1229172
Solids

Dilution Factor: 1

Total Organic Carbon 2 1 mg/L MCAWW 415.1 o8/17/01 1232204
Dilucion Factor: 1

STL Neorth Canton

20198



URS
Client Sample ID: MW-3 SE
DISSOLVED Metals

Lot-Sample #...: AlH020245-004 Matrix.......: WG
Date Sampled...: 08/01/0%1 15:25 Date Received..: 08/02/01

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1218124

Silver ND 5.0 ug/L SWe46 6010B 08/06-08/09/01 EHDSP1A0Q
Dilution Factor: 1

Aluminum ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDS5P1lAH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSP1A1l
Dilution Factor: 1

Barium ND 200 ug/L SWB46 601CB 08/06-08/09/01 EHDSP1AT
Dilution Pactor: 1

Beryllium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSPLAK
Dilution Factor: 1

Boron ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AL
Dilution Factor: 1

Calcium 77300 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AZ2
Dilution Pactor: 1

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1A3
Dilution Factor: 1

Copper ND 25.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AN
Dilution Factor: 1

Iron 4790 100 ug/L SWB46 6010B 08/06-08/09/01 EHDSP1AP
Dilution Factor: 1

Mercury ND 0.20 ug/L SwW846 7470A 08/06-08/07/01 EHDSP1AX
Dilution Factor: 1

Potagsium ND 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AQ
Dilution Faector: 1

Magnesium 15600 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AR

Dilution Factor: 1

(Continued on next page)
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URS
Client Sample ID: MW-3 SE

DISSOLVED Metals

Lot-Sample #...: AlH020245-004 MatriX....-....: WG
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #

Manganese 160 15.0 ug/L SW846 6010B 08/06-08/09/01 EHDS5P1AT

Dilution Factor: 1

Sodium 48200 5000 ug/L SWB46 6010B 08/06-08/09/01 REDSP1AU
Dilution Factor: 1

Nickel ND 40.0 ug/L SW846 6010B 08/06-08/03/01 EHDSP1AV

Dilution Factor: 1

Lead ND 3.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1A4
Dilution Factor: 1

Selenium ND 5.0 ug/L SWBe4e 6010B 08/06-08/09/01 EHDSP1AS
Dilution Facter: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/03/01 EHDSPLA6
Dilution Factor: 1

Vanadium ND 7.0 ug/L SWB46 6010B 08/06-08/09/01 EHDS5P1A7
pilution Factor: 1

Zinc ND 20.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AW
Dilution Factor: 1

STL North Canton
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URS
Client Sample ID: MW-3 SE
Gepneral Chemistry

Lot-Sample #...: AlH020245-004 Work Order #...: EHD5P Matrix.........: WG
Date Sampled...: 08/01/01 15:25 Date Received..: 08/02/01

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 160 5.0 wg/L MCAWW 310.1 08/17/01 1229494
Alkalinity

Dilution Factor: 1

Bromide ND 500 ug/L MCAWW 300.0A 08/03/01 1215218
Dilution Factor: 1

Chlorxride 53300 1000 ug/L MCAWW 300.0A 08/03/01 1215220
Dilution Factor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 08/03/01 1215221
Dilution Factor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 08/03/01 1215223
Dilution Factor: 1

Sulfate 112000 1000 ug/L MCAWW 300.0A og/03/01 1215224
Dilution Pactor: 1

Total phosphorus 390 100 ug/L MCRAWW 365.2 og/o07/01 1219373
pilution Factor: 1
Total Alkalinity 160 5.0 mg/L MCAWW 310.1 08/17/01 1229495
Dilytion Factor: 1
Total Dissolved 460 10 mq/L MCAWWH 160.1 08/16-08/20/01 1229172
Solids

Dilutien Factor: 1

Total Organic Carbon 6 1 mg/L MCAWW 415.1 o8/17/01 1232204
Dilution Factor: 1

STL North Canton
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METHOD BLANK REPORT

DISSOLVED Metals

Client Lot #...: AlH020245 Matrix.........: WATER
REPORTING PREPARATICON- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: ALHO60000-124 Prep Batch #...: 1218124

Aluminum ND 200 ug/L SW846 6010B 08/06-08/09/01 EHHRK1CU
Dilution Pactor: 1

Arsenic ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1IDC
Dilution Factor: 1

Barium ND 200 ug/L SW846 6010B 08/06-08/09/01 EHHRKI1CV
Dilution Factor: 1

Beryllium ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHHRK1CW
Dilutien Factor: 1

Boron ND 200 ug/L SWB46 6010B 08/06-08/09/01 EHHRK1CX
Dilution Factor: 1

Cadmium ND 2.0 ug/L SWB46 601CB 08/06-08/09/01 EHHRK1DD
Dilution Factor: 1

Calcium ND 5000 ug/L SWB4€ 6010B 08/06-08/09/01 EHHRKI1CO
Dilution Factor: 1

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHHRKIDE
Dilution Factor: 1

Copper ND 25.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1C1
Dilution Factor: 1

Ircn ND 100 ug/L SW846 6010B 08/06-08/09/01 EHHRKI1C2
Pilution Factor: 1

Lead ND 3.0 ug/L SWB46 6010B 08/06-08/09/01 EHHRK1DF
Dilution Factor: 1

Magnesium ND 5000 ug/L SW846 6010B 08/06-08/09/01 EHHRK1C4
Dilution Factor: 1

Manganese ND 15.0 ug/L SWe46 6010B 08/06-08/09/01 EHHRK1CS
Dilution Factor: 1

Mercury ND 0.20 ug/L SW846 T7470A 08/06~08/07/01 EHHRK1CS
Dilution Factor: 1

Nickel ND 40.0 ug/L SW846 601CB 08/06-08/09/01 EHHRK1CY
Dilution Fagror: 1

{Continued on next page)
STL North Canton
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METHOD BLANK REPORT

DISSOLVED Metals

Client Lot #...: ALH020245 Matrix.........: WATER
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CORDER #

Potassium ND 5000 ug/L SWB46 6010B 08/06-08/09/01 EHHRKLC3

pilution Factor: 1

Selenium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1DG

Dilution Factor: 1

Silver ND 5.0 ug/L SwW846 6010B 08/06-08/09/01 EHHRK1DA

Dilution Facter: 1

Sodium ND 5000 ug/L SW84¢€ 6010B 08/06-08/09/01 EHHRK1CE
Dilution Factor: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1DH
Dilution Factor; 1

Vanadium ND 7.0 ug/L SWB46 6010B 08/06-08/09/01 EHHRK1DJ
Dilution Factor: 1

Zinc ND 20.0 ug/L Swe46 6010B 08/06-08/09/01 EHHRK1CS
Dilution Factor: 1

NOTE(S) :
Calculatjons are performed before rounding (o avoid round-off errors in calculated resuits.

STL North Canton
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METHOD BLANK REPORT

General Chemistry

Client Lot #...: A1H020245 Matrix.........: WATER
REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate Work Order #: EH7QR1AA MB Lot-Sample #: A1H170000-494
Alkalinity
ND 5.0 mg/L MCAWW 310.1 08/16/01 1229494
Dilution Factor: 1
Bicarbonate Work Order #: EJMRH1AR MBE Lot-Sample #: A1H270000-436
Alkalinity
ND 5.0 mg/L MCAWW 310.1 08/24/01 1239436
Dilution Pactor: 1
Bromide Work Order #: EHF4M1AA MB Lot-Sample #: A1H030000-219
ND 500 ug/L MCAWW 300.0A 08/02/01 1215219
Dilution Facter: 1
Chloride Work Order #: EHF3P1AA ME Lot-Sample #: A1H030000-220
ND 1000 ug/L MCAWW 300.0A 08/02/01 1215220
Dilution Factor: 1
Fluoride Work Ordexr #: EHF271AA MB Lot-Sample #: A1H030000-221
ND 1000 ug/L MCAWW 300.0A 08/02/01 1215221
Dilution Factor: 1
Nitrate Work Order #: EHF4N1AR MB Lot-Sample #: ALH030000-223
ND 100 ug/L MCAWW 300.0A 08/02/01 1215223
Dilution Factor: 1
Sulfate Work Order #: EHF4T1AA MB Lot-Sample #: A1H020000-224
ND 1000 ug/L MCAWW 300.0A 0s/02/01 1215224
Dilution Factor: 1
Total phosphorus Work Order #: EHKRW1AA MB Lot-Sample #: A1H070000-373
ND 100 ug/L MCAWW 365.2 08/07/01 1218373
Dilution PFactor: 1
Total Alkalinity Work Order #: EH7Q01AA MB Lot-Sample #: A1H170000-49S
ND 5.0 mg/L MCAWW 310.1 0s/16/01 1229495
Dilution Factor: 1
Total Alkalinity Work Order #: EJMRELAA MB Lot-Sample #: A1H280000-129
ND 5.0 mg/L MCAWW 310.1 08/24/01 1240129
Dilution Factor: 1
Total Dissolved Work Order #: EJAX21AA MB Lot-Sample #: A1H170000-172
Solids
ND 10 ng/L MCAWW 160.1 08/16-08/20/01 1229172
Dilution Facror: 1
{(Continued on next page)
STL North Canton 22
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METHOD BLANK REPORT

General Chemistry

Client Lot #...: A1H020245 Matrix......... : WATER
REPORTING DPREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSTS DATE BATCH §
Total Organic Carbon Work Order #: EHS8N61AA MB Lot-Sample #: A1H200000-204
ND 1 mg/L MCAWW 415.1 08/17/01 1232204

Dilution Factor: 1

NOTE(S) :

Calculations arc performed before rounding to avoid round-off errors in calculated results.

STL North Canton 23
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LABORATORY CONTROL SAMPLE RVALUATION REPORT

DISSOLVED Metals

Client Lot #...: AlHO020245 Mat¥isk..coenenn : WATER
PERCENT RECOVERY PREPARATION-

PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

LCS Lot-Samplej- AlHO60000-124 Prep Batch #...: 1218124

Aluminum 99 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EC
Dilution Fagtor: 1

Barium 97 (80 - 1z20) S5W846 6010B 08/06-08/09/01 EHHRKI1ED
Dilution Factor: 1

Beryllium 99 {80 - 120) SW845 €6010B 08/06-08/09/01 EHHRK1EE
Dilutien Factor: 1

Boron 293 (BO - 120) SW846 6010B 08/06-09/09/01 EHHRKLEF
Dilution Factor: 1

Calcium 99 (80 - 120) SW846 s010B 08/06-08/09/01 EHHRK1EG
Dilution Factor: 1

Copper 99 {80 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EH
Dilution Factor; 1

Iron 106 (77 - 127) SWB46 6010B C8/06-08/09/01 EHHRKLEJ
Dilution Factor: 1

Potassium 105 (80 - 120) SWB46 6010B 08/06-08/05/01 EHHRK1EK
Dilution Pactor: 1

Magnesium 102 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRKI1EL
Dilution Factor: 1

Manganese 101 (B0 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EM
Dilution Factor: 1

Sodium 103 {BC - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EN
Dilution Factor: 1

Nickel 98 (80 - 120) SWB46 6010B 08/06—08/09/01 EHHRKI1EP
Dilution Factor: 1

Zinc 101 (B0 - 120) SW846 65010B 08/06-08/09/01 BEHHRK1EQ
Dilution Factor: 1

Mercury 84 (70 - 118) SW846 7470A 08/06~08/07/01 EHHRK1ER

STL North Canton

Dilution Factor: 1

(Continued on next page)
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STL

LABORATORY CONTROI. SAMPLE EVALUATION REPORT

DISSOLVED Metals

Client Lot #...: ALH020245 Matrix.........: WATER
PERCENT RECOVERY PREPARATION-

PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

Silver 110 (B0 - 120) SW846€ 6010B 08/06-08/09/01 EHHRKIET
Dilution Factor: 1

Arsenic 101 (80 - 120) ©SWB46 60I10B 08/06-08/09/01 EHHRK1EU
Dilution Factor: 1

Cadmium 99 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRK1EV
Dilutien Factor: 1

Chromium 98 {80 - 120} SWB4& &£010B 08/06-08/09/01 EHHRK1EW
Dilution Factor: 1

Lead 99 (80 - 120) SwW846 6010B 08/06-08/09/01 EHHRK1EX
Dilution Factor: 1

Selenium 105 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EO
Dilution Factor: 1

Thallium 100 {80 - 120) SW846 6010B 08/06-08/09/01 EHHRKLE1l
piluticn Factor: 1

Vanadium 98 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRKIE2
Dilution Factor: 1

NOTE (S) :

Calculations are performed before rounding to aveid round-off errors in caleulated resulls.

North Canton
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General Chemistry

LABORATORY CONTROL SAMPLE EVALUATION REPORT

PREPARATION- PREP
ANALYSIS DATE BATCH #

Lot-Sample #...: ALH020245
PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Bromide WO# : EHF4M1AC-LCS/EHF4M1AD-LCSD
96 (90 - 110) MCAWW 300.
96 (80 - 110) 0.20 (0-20) MCAWW 200.
Dilution Factor: 1
Fluoride WO# :EHF271AC-LCS/EHF271AD-LCSD
96 (S50 - 110) MCAWW 3200
96 (90 - 110) 0.0 (0-20) MCAWW 300.
Dilution Factor: 1
NOTE(S) :

.0A o08/0z/01

LCS Lot-Sample#: AR1H030000-219
o) o0s/02/01 1215219
0A 08/02/01 1215219

LCS Lot-Sample#: A1H030000-221
1215221

oA 08/02/01 1215221

Calculations are performed before rounding to avoid round-off errors in calcufated results,

STL North Canton
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LABORATORY CONTROL SAMPLE EVALUATION REPORT

General Chemistry

Client Lot #...: ARLlH020245 Matrix....--... : WATER
PERCENT RECOVERY PREPARATION- PREP
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE BATCH #
Chloride Work Order #: EHFIP1AC LCS Lot-Sample#: ALH030000-220
94 (90 - 110) MCAWW 300.0A 08/02/01 1215220
Dilution Factor: 1
Nitrate Work Order #: EHF4AN1AC LCS Lot-Sampleff: A1H030000-223
97 (90 - 110} MCAWW 300.0A 08/02/01 1215223
Dilution Factor: 1
Sulfate Work Order #: EHFAT1AC LCS Lot-Sample#: ALH030000-224
100 {90 - 110) MCAWW 300.0A 08/02/01 1215224
Dilution Facter: 1
Total phesphorus Work Order #: EHKRW1AC LCS Lot-Samplef#: ALH070000-373
94 (53 - 134) MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1
Total Alkalinity Work Order #: EH7Q01AC LCS Lot-Sample#: AlH170000-495
102 (90 - 127) MCAWW 310.1 08/16/01 1229495
Dilution Factor: 1
Total Alkalinity Work Order #: EJMRELAC LCS Lot-Sample#: A1H280000-129
102 (g0 - 127) MCAWW 310.1 08/24/01 1240129
Dilution Factor: 1
Total Dissolved Work Order #: EJAX21AC LCS Lot-Sample#: AlH170000-172
Solids
101 (69 - 120) MCAWW 160.1 08/16-08/20/01 1229172

Total Organic Carbon
95

NOTE(S) :

Dilution Pactor: 1

Work Order #: EHB8Ne1lAC LCS
(B8 - 115) MCAWW 415.1
Dilution Factor: 1

Lot-Sample#: A1H200000-204
08/17/01

1232204

Calculations are performed before rounding to avoid round-off errors in calculated results.

STL North Canton
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MATRIX SPIKE SAMPLE EVALUATION REPORT

DISSOLVED Metals

Client Lot #...: A1H020245 Matrix.........: WATER
Date Sampled...: 08/02/01 14:40 Date Received..: 08/03/01
PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER %
MS Lot-Sample #: A1H030197-003 Prep Batch #...: 1218124
Boron 100 (75 - 125) SWB46 6010B 08/06-08/09/01 EHFSS51EU
99 {75 - 125) 1.3 (0-20) SWB46 6010B 08/06-08/09/01 EHFS551EV
Dilution Factor: 1
Thallium 99 {75 - 125) SW846 6010B 08/06-08/09/01 EHFS51EX
98 (75 - 125) 0.78 (0-20} SW846 601038 08/06-08/09/01 EHF551E0
Diluticn Factor: 1
Vanadium 58 (75 - 125) SW846 6010B 08/06-08/09/01 EHF551E2
97 (75 - 125) 0.87 (0-20) SWB46 6010B 08/06-08/09/01 EHFS51E3
Dilution Factor: 1
NOTE (S) :

Calculations are performed before rounding to avoid round-off errors in calculated results,

STL North Canton
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Client Lot #...:

PERCENT RECOVERY

A1H020245
Date Sampled...: 08/15/01 10:00 Date Received..:

General Chemistry

08/16/01

RPD

MATRIX SPIKE SAMPLE EVALUATION REPCRT

PREPARATION-

PREP

PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Chloride WO#: EHC031GQ-MS/EHCO031GR-MSD MS Lot-Sample #: A1H020152-001
94 (56 137} MCAWW 300.0A 08/02/01 1215220
93 (56 137) 0.86 (0-20) MCAWW 300.0A 08/02/01 1215220
Dilution Factor: 2
Nitrate WO#: EHCO031GU-MS/EHCO031GV-MSD MS Lot-Sample #: AlH020152-001
101 (47 154) MCAWW 300.0A 08/02/01 1215223
100 (47 154) 1.6 {0-30) MCAWW 300.0A os/02/01 1215223
Dilution Factor: 2
Sulfate WO#: EHC031G2-MS/EHCO031G3-MSD MS Lot-Sample #: A1H020152-001
94 (38 155) MCAWW 300.0A gs/02/01 1215224
91 (38 158} 1.0 (0-20) MCAWW 300.0A 08/02/01 1215224
Dilution Factor: 2
Total phosphorus WO#: EHD761AQ-MS/EHD761AR-MSD MS Lot-Sample #: AlH020246-001
33 (10 156) MCAWW 365.2 08/07/01 1219373
147 (10 156) 6.7 (0-26) MCAWW 365.2 os/07/01 1219373
Dilution Factor: 1
Total Alkalinity WO#: EH4101AM-MS/EH4101AN-MSD MS Lot-Sample #: AlH160154-007
23 (10 160) MCAWW 310.1 08/16/01 1229495
19 (10 160) 19 {0-24) MCAWW 310.1 08/16/01 1229495
Dilution Factor: 1
Total Organic Carbon WO#: EH4101AU-MS/EH4101AV-MSD MS Lot-Sample #: A1H160194-007
89 (72 136) MCAWW 415.1 o8/17/01 1232204
89 (72 136) 0.86 (0-20) MCAWW 415.1 08/17/01 1232204

NOTE (S) :

Dilution Factor: 1

Calculations are performed before rounding to avoid round-off errors in calculated results.

STL North Canton
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Client Lot #...: A1H160194
08/15/01 10:00 Date Received..: 08/16/01

Date Sampled...:

PERCENT RECOVERY

General Chemistry

RPD

MATRIX SPIKE SAMPLE EVALUATION REPORT

PREPARATION- PREP

PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Chloride WO#: EH4101AC-MS/EH4101AD-MSD MS Lot-Sample #: A1H1601%4-007
82 .(56 137) MCAWW 300.0A 08/17/01 1232422
69 (56 137) 0.%6 (0-20) MCAWW 300.0A og8/17/01 1232422
Dilution Pactor: 10
Instrument ID..: NO INST Analyst ID.....: 002509
Nitrate WO#: EH4101AF-MS/EH4101AG-MSD MS Lot-Sample #: ALH160194-007
103 (47 154) MCAWW 300.0A 08/16/01 1229149
106 (47 - 154) 3.4 (0-30) MCBWW 300.0A 08/16/01 1229149
Dilutiom Factor: 1
Instrument ID..: NO INST Analyst ID.....: 002509
Sulfate WO#: EH4101AJ-MS/EH4101AK-MSD MS Lot-sSample #: A1lH160194-007
42 (38 155) MCAWW 300.0A oB8/17/01 1232423
18 (38 155) 1.5 (0-20) MCAWW 300.0A os/17/01 1232423
Dilution Factor: 10
Instrument ID..: NO INST Analyst ID.....: 002509
Total Alkalinity WO#: EH4101AM-MS/EH4101AN-MSD MS Lot-Sample #: AlH160194-007
23 (10 160) MCAWW 310.1 o8/16/01 1229495
19 (1o 160) 19 (0-24) MCAWW 310.1 08/16/01 1229495
Dilution Factor: 1
Instrument ID..: NO INST Analyst ID.....: Q00012
Total Organic Carbon WO# : EH4101AU-MS/EH4101AV-MSD MS Lot-Sample #: AlH160194-Q0Q7
89 (72 136) MCAWW 415.1 08/17/01 1232204
89 (72 136) 0.86 (0-20) MCAWW 415.1 08/17/01 1232204
Dilution Facter: 1
Instrument ID..: NO INST Analyst ID.....: 000014
Total Sulfide WO# : EH4101AQ-MS/EH4101AR-MSD MS Lot-Sample #: A1H160194-007
96 (72 110) MCAWW 376.1 08/20/01 1233564
97 (72 110) 0.79 (0-20) MCAWW 376.1 08/20/01 1233564
Dilution Factor: 21
Instrument ID..: NO INST Analyst ID.....: 000012

NOTE(S) =

Calculations are performed before rounding to avoid round-off errors in calculated resulis,

STL North Canton
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: A1H020245 Work Order #...: EHDSN-SMP Matrix.......: WG
EHDSN-DUP
Date Sampled...: 08/01/01 14:20 Date Received..: 08/02/01
% Moisture.....: Dilution Factor: Initial Wgt/Vol:
DUPLICATE RPD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHQOD ANALYSIS DATE BATCH #
Bicarbonate 8D Lot-Sample #: A1H020245-003
Alkalinity

73 73 mg/L 0.47 (0-20) MCAWW 310.1 08/24/01 1235436

Diluticn Factor: 1

STL North Canton 31
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: ALHO020245 Work Order #...: EHOQD-SMP Matrix......- : WATER
EHOQD-DUP
Date Sampled...: 08/13/01 08:30 Date Received..: 08/14/01
% Moisture.....: 100 Dilution Factor: Initial Wgt/Vol:
DUPLICATE RPD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Total Dissolved SD Lot-Sample #: H1H140225-001
Sclids

99 94 mg/L 5.2 (0-20) MCAWW 160.1 08/16-08/20/01 1229172

Dilution Factor: 1

STL. North Canton

20215



(03] AdoD piaid - MNia ‘uoday yim JUBYD Ol pRWNIEY - AMYNYD ‘SIdWeS syt yim SABIS - JUIHM CNOLLNBIYNLS)
=]
=
SJuBLIMIO;
=
Q
H.’ suny aleqg Ag paniesay ¢ e f aleg Ag paysinbuiay |
- | | |
2 Bl aeq Ag penigoay 2 1 auwif ajeq P |, 4 bmww.anE..mm p
5 Lo | \>=1¢ g 951 7| Jo-1-¥ e N
@ it} 3leg AG panieoay | EDU) s1eg Ag paysinbunay |
m Jv 5 m.m- @y0 ] sAegiz [J sAege: [] sAeq: O smonse[] snonsz [
(Ap102dS) spuswannbay o) : LU& pannbay swiy purony wij
(syjuow ¢ veyr sabuo;  sywopw lodemyaly [} qeTAg jesodsig s of wmsy [T]|  umouyun) O BUosIog ] Jueiuj uys 0O #mewwey n alerer-uoN
PauIBIS 3J2 SBIUWES Jr PASSISSE G ABL 53y y) \m_ u\m
1esodsig aydweg UOREIYNUEP| IRTEH eSO,
iy Al [STE [ 1o-1-3 Y
parad| D I 1 ot ¥ To-1-8 AT SN oW
) pi
s | -
PlrL spfaw e o ST 10-1-8 IN 2 W
N%Eu% 233G Tnr A s0 1 1o-1-8 \ﬂrr&g IR
$1 R S1E1%]S 4 g2k (80 3u0 wo pauiguiod &g Aew sptwes yoes 1oy SJaurBILOS)
* . ! e8| 8 21813 g uuy aea vopduasaq pue oN g ejduies
SeAlterissald e \ aQ — m_ * mv,T
kxﬁwmmmw\hwmwww%‘%m:%% L f N , ON aponBuspio BSBUUNG/IeHU0])
T
. . YA verdesayd T B #ved¥yiy)
* {B9wWny jnahepasieiery (91e13) voyesoy pue SluepN Joafory
‘Dapaeu 51 aoedS 210t ﬂ&lgp - r«qm w_ _..Cﬁg AcTE1T & A ?./A\bbm
#1181 yosuy) sisheuy soeflion gey §eIuY apg spon diz| s .
[P 177tb ~S7b-h98 [ 900~ [ fag 1S Wy 0hgg
~ JqunN qeq Jaquiny xe(fpo) easy) JageniN suoydaay ssaippy
£€/09/0 [e-1-8 froe 2Ty

sBquny Apoisnd jo weyn

ajeq

~
JaBeueyy Joafosg

A SYN
1610

"0uj ‘salojeloge juai 1 uisAag E
L LNFAL ]
[ NI TATS]]

[wS]
(OS;

(00Z1) bZI-LS

pi028y Apoysny
40 ureyn

20216



20217



SEVERN

TRENT
SERVICES

STL North Canton

4101 Shuffe| Drive NW

North Canton, OH 44720-6961
Tel: 330 497 9396

Fax: 330 497 0772
www.stl-inc.com

ANALYTICAL REPORT

PROJECT NO. 49498-001
CHESAPEARE GOLF COURSE, VA

Lot #: A1G270273

MARGIE RAY

URS
5540 Faimouth Street
Suite 201
Richmond, VA 23230

SEVERN TRENT LABORATORIES, INC.

Uettd o

Alesia M. Danford
Project Manager

August 20, 2001

STL Norlh Canten is a part of Severn Trent Laboratories, Inc.
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CASE NARRATIVE
A1G270273

The following report contains the analytical results for five solid samples submitted to STL
North Canton by URS from the Chesapeake Golf Course, VA site, project number 49-49498-
001. The samples were received July 27, 2001, according to documented sample acceptance

procedures.

The pH analysis was requested by Margie Ray on August 16, 2001.

STL North Canton utilizes USEPA approved methods in all analytical work. The samples
presented in this report were analyzed for the parameters listed on the analytical methods

summary page in accordance with the methods indicated. Preliminary results were provided to
Margie Ray on August 10, 13 and 17, 2001.

The results included in this report have been reviewed for compliance with the laboratory
QA/QC plan. All data have been found to be compliant with laboratory protocol.

SUPPLEMENTAL QC INFORMATION

SAMPLE RECEIVING

The temperature of the cooler upon sample receipt was 11.7° C. The samples were received with
wet ice present.

See STL’s Cooler Receipt Form for additional information.
METALS

Serial dilution of a sample in this lot indicates that physical and chemical interferences were
present. Refer to the sample report pages for the affected analytes.

GENERAL CHEMISTRY

Some samples had elevated reporting limits due to matrix interferences or dilution.

STL North Canton
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