MACTEC ENGINEERING AND CONSULTING, INC.

RALEIGH, NORTH CAROLINA
IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
(WATERWAYS EXPERIMENT STATION, RTH 381-80

PROJECT NAME: NORTH ANNA COL
PROJECT NUMBER: 6468-06-1472
REPORT DATE: 12/7/2006 Revised 1-13-07
BORING NO: B-949

Given Parameters Prepared by: Z(? Date:12-7-06
Test Section Length, ¢, ft: 5 Checked by:/ &~ Date: j~7 ] ¢ )
Radius of Borehale rg, in: 2.00 /,
GW Depth, ft: 23.00 (from top of casing) 21.40 (from ground surface)
Test Q PTest PT PM PB Q HM Ke
Number (GPM) {psi) {psi) (psi) {psi) (cfs) (it) (fpy)
Interval 1, ft: 84 -89 (from ground surface) .
1 TNP : - . -
2 0.6072 39.66 3.086 28.43 31.18 2591538 91.52 178.24
3 17712 60.1 3.06 28.43 31.18 73.08462 138.69 184.36
4 0 30 3.06 28.43 31.18 3.62308 69.23 0.00
5 1.6763 60.1 3.06 28.43 31.18 73.08462 138.69 174.49
K, ft/lyear:y 173.05
Interval 2, ft: 89 -94 (from ground surface)
1 TNP . .
2 25.10769231 41.5 3.22 30.62 33.42 25.1076923 95.77 0.00
3 74.4923 62.9 3.22 30.62 33.42 74.4923077 145.15 38.11
4 1.8 314 3.22 30.62 33.42 1.8 72.46 0.00
5 74.4923 62.9 3.22 30.62 33.42 74.4923077 145.15 58.97
Report Ke as average of intervals 3 and 5 = 48.5 Ker ft/year:
Interval 3, ft: 95 -998.5 (from ground surface)
1 TNP 21.79 3.15 33.01 35.72 -
2 8.05 43.57 3.1 32.75 35.54 0.01793 100.55 - 2451.8
3 17.52 66.03 3.1 32.75 35.54 0.03903 152.38 3390.4
4 0.00 33.01 3.15 33.01 38.72 0.00000 76.18 NA
5 18.15 66.03 3.15 33.01 35.72 0.04044 152.38 1939.5
K, ftiyear:} 2293.2
Notations:
Q = flow rate Hy = Pres COnverted to feet of head (PTES,*144inZIft2/yW)
Prest = total test pressure Ko = ((Q/(Hy-Pmy) (1) 1/27*In(R/1p)*(525.600 min/year)*(0.1337ﬁ3/gal)
Pr = pressure above top packer, near water surface R = total length between packers, {
P, = initial pressure in the test section TNP = Test not performed
Py = pressure below bottom packer NM = not measured
Note:
Pressures Pt, Pm and Pb taken from initial data for transducers.
Outside diameter of boring is 4 in.
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL

Project Number: 6468-06-1472

Date: 8/16/2006
Boring No: B-949
Test Interval: 856 ft to
Stick up length: 1.6 ft
Test Interval: 840 ft to

906 ft

89 ft

(below top of casing)

(from surface)

Test Type: Double Packer Technique

Prepared by:_ZO Date:12-7-06
Checked by:__{ )=, Date: /~/7 -7

Depth of Water
Table= 23.00 ft (from top of casing) Abreviations:
h1= 23.00 (from top of casing) N.O.  Not Observed -
h2=651 ft (from top of casing) N.A.  Not Aplicable
pw= 62.4 lo/ft’
P, Max= 60.11 psi Value on field data sheet= 60.1
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.
TEST #1 TEST #2 TEST #3
Actual Excess Pressure= -8.83 psi Actual Excess Pressure= 11.23 psi Actual Excess Pressure= 31.67 psi
Initial Middle Transducer . Initial Middle Transducer . Initial Middle Transducer .
. Reading= 28.43 psi Reading= 28.43 psi Reading= 28.43 psi
Test Pressure=  19.80 psi Test Pressure= 39.66 psi Test Pressure= 60.10 psi
| Flow Meter | Flow Meter Surface | .. T Surface
&Tne) Reading Q (GPM) GSLT;:?SSD &Tﬂi Reading Q (GPWM) Gauge &Tg R'\élae:j?r: Q (GPM) " Gauge
(Gal) (Gal) (psi) o (psi)
0 2752.2 0.2 0 2756 0.4
0.5 2752.6 0.8 7.3 0.5 | 27575 3.0 26
1 2753.2 1.2 10.1 1 2788.7 2.4 27.4
1.5 2753.5 0.6 58 15 | 2759.6 1.8 27.7
2 2753.7 0.4 8.5 2 2760.6 2.0 25.5
2.5 27541 0.8 8.8 25 | 27815 1.8 25.3
3 2754.5 0.8 10.4 3 27621 1.2 248
Test not performed 35 2754.8 0.6 9.1 35 | 27629 1.6 24.2
4 2754.9 0.2 8.2 4 2763.7 1.6 24
45 2755.2 0.6 8.3 45 | 27645 16 23.7
5 2755.4 04 8.2 5 2765.3 1.6 23.8
6 2755.9 0.5 8.3 6 2767.2 1.9 23.6
Average Q: gpm Average Q: 0.54 gpm Average Q: 1.7 gpm

Excess Pore pressure: -8.63 psi

Excess Pore pressure: 11.23 psi

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 1
MACTEC ENGINEERING & CONSULTING, INC.
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N, j~i 7
TEST #4 TEST #5 ¢
Actual Excess Pressure=  1.57 psi Actual Excess Pressure= 31.67 psi Boring No: B-949
Initial Middle Transducer 28.43 psi Initial Middle Transducer 28.43 psi TestInterval: 84 ft to 89 ft
Test Pressure= 30.00 psi Test Pressure=  60.1 psi (belwo surface)
: Flow Meter Surface : Flow Meter Surface
Time . Time .
(min) Reading Q (GPM) Gauge (i) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
0 2767.2 0 2767.3 -2 Density of water, p,,/62.4 Ib/ft°
0.5 27672 0.0 -2 0.5 2768.6 26 25.6 = 0.0361 Ib/in®
1 2767.2 0.0 -1 1 2769.6 2.0 23.4 Length= 5 ft
1.5 2767.2 0.0 -0.8 1.5 2770.4 1.6 23.9 Borehole radius= 2.00 in
2 2767.2 0.0 -0.8 2 2771.2 1.6 24 R ranges from 5-10 ft:
25 2767.2 0.0 -0.5 2.5 2772 1.6 237 choose R=5 ft
3 2767.2 0.0 -0.4 3 2772.7 1.4 23.4
3.5 2767.2 0.0 -0.6 35 2773.4 14 23.4
4 2767.2 0.0 -0.6 4 27742 1.6 23.3
4.5 2767.2 0.0 -0.6 4.5 2775.6 2.8 23.2
5 2767.2 0.0 -0.6 5 2776.7 2.2 23.2
6 2767.2 0.0 -0.6 6 2777.2 0.5 22.9
Excess Q* Test
Pressure Pres. |ke (foy)
s | %™ ),
1 -8.63 TNP | -19.92
2 11.23 0.607| 25.92 178.24
3 31.67 1.771| 73.08 184.36
4 1.57 0.000{ 3.62 0.00
5 31.67 1.676| 73.1 174.49
* Q obtained from graph Flow Rate-1
Average Q: 0 gpm Average Q: 1.8 gpm

Excess Pore pressure: 1.57 psi

Excess Pore pressure: 31.67 psi

Flow Rate-1

2780
y = 1.6763x + 2767

@ TEST #1
ETEST #2
ATEST#3
XTEST #4
XTEST #5

2775

2770

XXXXXXXXXX

y =1.7631x + 2756.7

y = 0.6072x + 2752.5

Flow Meter Reading (gal)

Time (min)

k.= Q* In(R/ro)/(2nLH,)

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 1
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obtain Q from graph 2 in gpm/psi -->  0.0525 gal/psi
k.= 1.67E-04 cm/sec
= 173.05 ft/year
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Pressure Decay Test
Prepared by._ZtDate:12-7-06

Project Name: NORTH ANNA COL Checked by:@:;@ate: Ay
Project Number: 6468-06-1472 N.O. Not Observed ’ '
Date: 8/16/2008 N.A. Not Apiicable
Boring No: B-949
Test Interval: 84 fito 89 ft (below surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface | Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) (psi) (psi) (psi) (psi) (psi)
0.0 8.3 39.53 0.0 23.6 60.15
0.5 3.5 33.58 0.5 3 37.42
1.0 25 31.56 1.0 16 34.87
15 1.7 33.39 1.5 0.5 32.94
2.0 1.2 29.58 2.0 0.0 31.56
25 0.9 29.09 25 -0.6 30.56
Test not conducted 3.0 0.8 28.84 3.0 -1.1 29.77
35 0.6 28.57 3.5 -1.4 29.30
4.0 0.6 28.57 4.0 -1.7 28.99
45 0.5 28.48 4.5 -1.6 28.76
5.0 0.5 28.45 5.0 -1.8 28.68
55 0.5 28.44 55 -1.9 28.57
6.0 0.5 28.43 6.0 -1.9 2852
8.5 0.5 28.42 6.5 -1.9 28.48
Test #4 ) Test #5
Time Surface | Center Time Surface Center L
(min) Gauge | Tranducer (min) Gauge | Tranducer 65 Pressure Dissipation
(psi) | (psi) (psi) (psi) i
0.0 -0.6 30.14 0.0 22.9 60.19 60 # * Test #1
0.5 -1.1 29.64 05 43 40.08 - 1 -~ Test #2
1.0 -1.4 29.15 1.0 1 35.98 ® 551
15 -16 2884 | 15 -1 3340 || T ] X Test #3
2.0 -1.7 28.67 20 -1.8 31.61 s % 50 1 X Test #4
2.5 -1.8 28.56 25 -2.8 30.48 8 1 Test #5
3.0 -1.9 28.50 3.0 -3.0 29.75 += 45
3.5 -1.9 28.47 35 -3.3 29.28 o
40 19 2845 | 40 35 29.01 34030
45 -1.9 28.44 4.5 -3.8 28.78 R
50 -1.9 28.43 5.0 -3.7 28.68 @ 35 ;J‘%,,
556 19 2843 | 55 37 2861 || 8 1 o'm
60 -19 2843 | 60 37 2857 || OO KX xxL BNy m g nrnn
8.5 3.7 28.52
7.0 -3.8 28.50 289
75 -3.8 28.48
8 3.7 28.48 20 ' -
o} 5 10
Time (min)
Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Pres Decay 1 ' 4/10
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL Prepared by:_ZO Date:12-7-0¢
Project Number: 6468-06-1472 Checked by:_ /. Date:_t-/7-7)
Date: 8/30/2008 /
Boring No: B-949
TestInterval: 906 ft to 956 ft (below top of casing)
Stick up length: 1.6 ft
Test Interval: 89.0 ft to 94 ft (from surface)
Test Type: Double Packer Technigue
Depth of Water
Table= 23.00 ft (from top of casing) Abreviations:
h1= 23.00 (from top of casing) N.O. Not Observed
h2=701 ft (from top of casing) N.A. Not Aplicable
pu= 62.4 I/’
P, Max= 62.96 psi Value on field data sheet= 62.9

Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure=  -9.92 psi Actual Excess Pressure= 10.88 psi Actual Excess Pressure= 32.28 psi
initial Middle Transducer . Initial Middle Transducer ) Initial Middle Transducer .
Reading= 02 PS! Reading= 062 PS Reading= °0€ PS
Test Pressure= 20.70 psi Test Pressure= 41.50 psi Test Pressure=  62.9 psi
| Flow Meter .| Flow Meter Surface | . v Surface
(Tr;]”“ne) Reading | Q (GPM) G:j;:?ssi) (Tnm Reading | Q(GPM) | Gauge (Tn'jrf’n‘j R'Z'ae;ier: Q(GPM) | Gauge
(Gal) (Gal) (psi) =ading (psi)
0 2741 -0.2 0 2741.6 0
051 27414 0.8 8.2 0.5 2743 2.8 26
1 2741.6 0.4 7.6 1 27435 1.0 271
1.5 2741.6 0.0 76 1.5 | 2743.9 0.8 26.8
2 2741.6 0.0 7.9 2 27441 0.4 25
25 2741.6 0.0 7.9 25 | 27444 0.6 25.7
Test not performed 3 2741.6 0.0 7.9 3 2744.7 0.6 26
35 27416 0.0 8.1 3.5 2745 0.6 26
4 2741.6 0.0 7.9 4 2745.3 0.6 25.7
45 27416 0.0 ' 8 45 | 27455 0.4 255
5 27418 0.0 7.9 5 2745.8 0.6 255
8 2748.3 0.5 247
7 2746.8 0.5 26.1
8 2747.3 0.5 26.4
9 2747.7 0.4 26.4
10 | 27483 0.6 26.1
Average Q: gpm Average Q: 0.0 gpm Average Q: 0.5 gpm
Excess Pore pressure: -9.92 psi Excess Pore pressure: 10.88 psi Excess Pore pressure: 32.28 psi
Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 2 5/10
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lf‘s o, el 122
TEST #4 TEST #5 / ‘
Actual Excess Pressure=  0.78 psi Actual Excess Pressure= 32.28 psi
Initial Middle Transducer 30.62 psi Initial Middle Transducer 30.62 psi Boring No: 84
Test Pressure=  31.40 psi Test Pressure=  62.9 psi Test Interval: 89 ft to 94 ft
Time Flow Meter Surface Time Flow Meter Surface (below surface)
(min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
0 2748.5 -1.6 0 27486 -1.6 Density of water, p,=62.4  Ib/ft’
0.5 2748.5 0.0 -1.8 0.5 2749.5 1.8 26.6 = 0.0361 Ib/in®
1 2748.5 0.0 -1.5 1 2749.7 0.4 25.6 Length= 5 ft
1.5 2748.6 0.2 -0.5 15 2749.9 0.4 24.4 Borehole radius= 2.00 in
2 2748.6 0.0 -0.7 2 2750.1 0.4 241 R ranges from 5-10 ft:
2.5 2748.6 0.0 -0.9 25 2750.3 0.4 255 choose R= 5 ft
3 2748.6 0.0 -1 3 2750.5 0.4 26.1
3.5 2748.6 0.0 -1.2 35 2750.8 0.6 243
4 2748.6 0.0 -1.1 4 2750.9 0.2 222
4.5 2748.6 0.0 -0.7 4.5 27511 0.4 237
5 2748.6 0.0 -0.7 5 2751.2 0.2 23.6
55 2751.3 0.2 23.2
6 27515 0.4 24.6
7 27516 0.1 24.5
7.5 2752 0.8 247
8 27521 0.2 247
Excess Q* Test
Pressure fapi] Pres. |ke (fpy)
(psi) (ft)
1 -9.92 0.000| -22.89 0
2 10.88 0.000| 25.11 0
3 32.28 0.373| 74.49 38.11
4 0.78 0.000{ 1.80 0
5 32.28 0.577| 74.5 58.97
* Q obtained from graph Flow Rate-1
Average Q: 0.0 gpm Average Q: 0.4 gpm

Excess Pore pressure: 0.78 psi

Excess Pore pressure: 32.28 psi

Flow Meter Reading (gal)

Flow Rate-1
2754 -
2752 ] y = 0.3732x + 2749.3
2750 1
2748 FEXXXXXXHXXKX y = 0.5774x + 2742.8
2746
§ S TEST#1
2744 1 MTEST #2
i ATEST #3
] XTEST #4
2742 mmmm % TEST#5
2740 T S

0123456738 910

Time (min)

11121

31415

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 2
MACTEC ENGINEERING & CONSULTING, INC.

obtain Q from graph 2 in gpm/psi -->

Flow Rate (gpm)

Note: Graph 2 not applicable as flow only at one pressure. Use average of Ke for Tests 3 and 5
k.= Q* In(R/ro)/(2nLH,)

DATA REPORT Rev. 0

Flow Rate-2

_E ___________________________________________________ ’ ,,,,,,,,,,,,
Ty EG1sK T o T
0 10 20 30 40

Excess Pore Pressure (psi)

i
NA gal/psi
k= #VALUE! cmisec
= NA ft/iyear
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Pressure Decay Test

Project Name
Project Number

. NORTH ANNA COL
. 6468-06-1472

N.O. Not Observed

Prepared by:_Z0 Date:12-7-06
Checked by: i~ _Date:_g= (7 - }

Date: 8/18/2006 N.A. Not Aplicable v
Boring No: B-949
Test Interval: 89 ftto 94 ft (below surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface | Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) {psi) (psh (osi) (psi) (psi)
0.0 7.9 41,44 0.0 26.1 84.32
0.5 53 38.11 0.5 13.1 49.20
1.0 3.9 36.29 1.0 8.9 45,02
1.5 2.9 34.95 1.5 53 40.65
2.0 2.4 33.94 2.0 3.5 38.29
2.5 1.8 33.18 2.5 2 36.29
3.0 1.5 32.65 3.0 1.4 35.32
35 1.2 32.14 3.5 0.6 34.24
4.0 1 31.8 4.0 0.2 33.54
45 0.8 31.52 4.5 -0.1 32.98
50 0.7 31.29 50 -0.5 32.46
6.0 0.6 3112 | 55 -0.7 32.05
7.0 0.5 30.97 6.0 -1 31.52
8.0 0.4 30.89 8.5 -1.2 31.33
9.0 0.4 30.81 7.0 -1.2 31.19
10.0 0.3 30.76 7.5 -1.3 31.10
11.0 0.3 30.72 8.0 -1.4 31.02
12.0 0.3 30.7 8.5 -1.4 30.91
" 9.0 -1.5 30.85
9.5 -1.5 30.82
10.0 -1.5 30.79
Test #4 Test #5
Time Surface | Center Time Surface Center o .
(min) Gauge | Tranducer (min) Gauge | Tranducer 70 - Pressure Dissipation
(psi) (psi) (psi) (psi) ]
0.0 -0.7 31.87 0.0 247 83.27 - 65 3
0.5 -0.9 31.65 0.5 9.6 46.44 —_ ]
10 41 3145 | 10 5.8 4211 || @60 ¢ Test#1
15 12 3128 | 15 3.0 30.00 || = e Test #2
2.0 -1.3 31.16 2.0 2.1 37.36 = 1. X Test #3
25 1.3 3108 | 25 0.9 3571 | S50, % Test #4
3.0 -1.4 30.97 3.0 0.1 34 .49 = - O Test #5
35 -1.4 30.91 3.5 -0.3 33.69 945— X
40 15 3085 | 4.0 07 33.08 S5 4o
45 15 3080 | 45 1.1 32.54 @ 40
50 -15 3077 | 5.0 -1.3 32.21 L 55
55 -1.6 30.75 55 -1.6 31.87 ©
6.0 -1.6 30.74 6.0 -1.7 31.54 l‘_’ 30 1 o
6.5 -1.6 30.73 66.5 -1.9 31.34
7 -1.6 30.71 7 -2.0 31.21 25
7.5 -2.0 31.08 20 1
8 -2.1 30.98 ' s '
8.5 2.1 30.90 0 5 10 15
9 22 30.85 Time (min)
9.5 -2.3 30.79
10 2.3 30.74
10.5 -2.3 30.73
11 2.3 30.71

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xlsPres Decay 2
DATA REPORT Rev. 0
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL

Project Number. 6468-06-1472 Prepared by:_Z0 Date:12-7-0¢
Date: 8/16/2006 Checked by:_/ L Date: /~/7-87
Boring No: B-949 7

Test Interval: 96.1 ft to 1011 ft (below top of casing)
Stick up length: 1.6 ft
Test Interval: 94.5 ft to 995 ft (from surface)
Test Type: Double Packer Technigue

Depth of Water
Table= 23.10 ft (from top of casing) Abreviations:
h1= 23.00 (from top of casing) N.O. Not Observed
h2 = 75.50 ft {from top of casing) N.A.  Not Aplicable
pw= 62.4 o/’
P, Max= 66.04 psi Value on field data sheet= 66.03
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.
TEST #1 TEST #2 TEST #3
Actual Excess Pressure= -11.22 psi Actual Excess Pressure= 10.82 psi Actual Excess Pressure= 17.03 psi
Initial Middle Transducer , initial Middle Transducer . ) tnitial Middle Transducer .
Reading= 33.01 psi Reading= 32.75 psi Reading= 32.75 psi
- ) _ . Test Pressure (max .
Test Pressure= 21.79 psi Test Pressure= 43.57 psi - achievable)= 49.78 psi
) Flow Meter ) Flow Meter Surface ) Surface
(Tr::;e) Reading | Q (GPM) Gastf;:fssi) (Tn‘z’ne) ' Reading | Q(GPM) | Gauge (Tn';‘lqne) R“é':éier: Q(GPM) | Gauge
(Gal) (Gal) (psi) o (psi)
0 2509.7 0 0 2548 -10.3
0.5 2509.7 0.0 0.1 0.5 | 25491 2.2 10.8
1 2510.1 0.8 10.9 1 2556 13.8 14.7
1.5 25154 10.6 13.4 1.5 2566.7 21.4 27.8
2 2520.4 10.0 3.6 2 2575.7 18.0 28.7
25 2525.3 9.8 3.7 25 2584.9 18.4 29.6
Test not conducted 3 2529.7 8.8 3.9 3 2593.9 18.0 31.3
35 2532.9 6.4 3.9 3.5 2602.9 18.0 316
4 2538.2 10.8 32 4 2611.6 17.4 314
4.5 25422 8.0 32 4.5 2621.7 20.2 322
5 2546.5 8.6 34 5 2631.1 18.8 322
Average Q: #HHHH gpm Average Q: 9.1 gpm Average Q: 18.8  gpm
Excess Pore pressure: -11.2 psi Excess Pore pressure: 10.82 psi Excess Pore pressure: 17.03 psi
Packer Test-NA- B-948 rev final corrected 1-13-07hm.xis Data Depth 3 8/10
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TEST #4 TEST #5
Actual Excess Pressure=  0.00 psi Actual Excess Pressure= 30.85 psi Boring No: B-949
Initial Middle Transducer 33.01 psi Initial Middle Transducer 33.01 psi| TestInterval: 945 ft to 99.5ft
_ . Test Pressure (max .
Test Pressure= 33.01 psi seheyablei= 63.86 psi (below surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
0 2632.1 -10.2 0 2633 -0.7 Density of water, p,=62.4  Ib/ft’
0.5 2632.1 0.0 -10.2 0.5 2636.8 7.6 252 = 0.0361 Ib/in®
1 2632.1 0.0 -10.1 1 2645.8 18.0 28.1 Length= 5 ft
1.5 2832.2 0.2 -9.9 1.5 2655.9 20.2 30.3 Borehole radius= 2.00 _in
2 2632.3 0.2 -9.6 2 2665.9 20.0 31.3 R ranges from 5-10 ft:
25 2632.6 0.6 -95 25 2674.3 16.8 34:5 choose R= 5§ ft
3 2632.7 0.2 -9.5 3 2684.2 19.8 4.7
35 2632.8 0.2 -9.5 3.5 2692.8 17.2 325
4 2632.9 2 - - -9.4 4 2701.9 18.2 324
45 2633 0.2 -9.4 4.5 27113 18.8 331
5 2633 0.0 -9.4 5 2722.9 23.2 33.1
6 2633 0.0 -9.4 6 2737 14.1 33.1
Excess Q* Test
Pressure Pres. |ke  (fpy)
psi) |P™| )
1 -11.22 0.000| -25.89 0
2 10.82 8.047| 24.97| _2452
3 17.03 17.52| 39.30 3390
4 0.00 0.000 0.00{ #Div/o!
5 30.85 18.15| 71.19 1939
* Q obtained from graph Flow Rate-1
Average Q: 0.2 gpm Average Q: 18.7 gpm
Excess Pore pressure: 0.00 psi Excess Pore pressure: 30.85 psi
Flow Rate-1 Flow Rate-2
2800 - g 25
< 2750 4 y = 18.15x + 2629.5
k=) 1 20 g y-=0:6957%- - e
] L .
,8 2700 ] %—, : &
kel 1 2 it e mmm e TR s
8 2650 1 s 5 =
4 PR KR RRAR X X = 17515x + 2541.8 © L
& 2600 0; T R AU
% S TEST #1 _(_3
= 2550 ETEST #2 u. N
° =8.0473x + 2505.3 |ATEST#3 -
i 2500 ymREE XTEST #4 ;
XTEST #5 Oﬂl,;‘;(,l.;‘,,[“[‘
2450 AR § T ¥ T ¥ 1 . T T T T T T T T T L T T 1 0 10 O O 40
01 2 3 4 5 6 7 8 9 10 2 .
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi -->  0.6957 gal/psi
ko= Q" In(RIrg)/(2nlHy) ke= 2.22E-03 cm/sec
= 229317  ft/year
Packer Test-NA- B-949 rev final corrected 1-13-07hm.xis Data Depth 3 ‘ 9/10
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Pressure Decay Test

Project Name: NORTH ANNA COL Prepared by:_Zt{Date:12-7-068
Project Number: 8468-06-1472 Checked by: QﬁiDate: (=) =7
Date: 8/16/2006 J
Boring No: B-949
Test Interval:  94.5 ftto ©9.5ft (from surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface | Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) (psi) (psi) (psi) (psi) (psi)
0.0 3.4 43.62 0.0 32.2 49.78
0.5 -8.4 35.31 0.5 -3.8 38.94
1.0 -8.3 34.66 1.0 -5.6 37.32
1.5 -8.7 34.18 1.5 -6.86 36.22
2.0 -9 33.88 2.0 -7.2 35.66
Test not conducted 2.5 -9.2 33.68 25 -7.8 35.12
3.0 -9.4 33.52 3.0 -8.1 34.79
3.5 -95 33.39 3.5 -8.5 34.50
4.0 -9.6 33.31 4.0 -8.7 34.28
4.5 9.7 33.21 4.5 -8.8
5.0 -9.8 33.15 5.0 -9 33.95
55 9.9 33.1 55 -9.1 33.82
6.0 -9.9 33.05 6.0 -9.2 33.69
8.5 -9.9 33.02 8.5 -9.3 33.60
7.0 -10.0 32.98 7.0 -9.4 33.53
7.5 -10.0 32.95 7.5 9.5 33.47
8.0 -10.0 32.93 8.0 -9.5 33.40
8.5 -9.6 33.34
9.0 -9.7 333
9.5 -9.7 33.26
Test #4 Test #5
Time Surface | Center Time Surface Center L
(min) Gauge | Tranducer (min) Gauge | Tranducer .o, Pressure Dissipation
(psi) {psi) (psi) (psi) :
00 94 3334 | 00 331 63.86 65
05 98 33 |05 19 4086 || = 1 * Testi#1
1.0 -9.9 32.95 1.0 -3.8 38.92 8 60 ] & Test #2
15 99 3292 | 15 5.7 3740 || g 551 X Test #3
2.0 -9.9 32.9 2.0 -6.3 36.56 = x Test #4
2.5 -9.9 32.89 2.5 -7.0 35.92 8 50 X
30 99 3288 | 30 75 3537 || ® G Test#5
35 99 3288 | 35 78 3508 || ¢*
40 98 3287 | 40 -8.1 3478 || B 491
45 -10 32.86 45 -8.3 34.55 &J
6.0 88 3405 || F 307
6.5 9.0 33.92 25 1
7 -91 33.83 ]
7.5 -9.2 33.74 20 - — ——
8 -9.3 33.67 0 5 10
8.5 9.3 33.59 Time (min)
9 94 33.52
Packer Test-NA- B-949 rev final corrected 1-13-07hm.xisPres Decay 3 10/10
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- j¢/
PACKER TESTING CALCULATIONS FOR P(MAX) /’ e

Date: £-/6-0 G

BoringNo. 394 A

Test Interval: £ @ to 70.¢  feet from Datum

Casing Stickap /. ¢ feet

POMAX = (b x 1) + (hX 0.57). by and by are in feet, see sketch. PoMAX is in psi

h; = Distance from the daturn to the water level
h, = Distance from the water level to the center of the test interval

h= 250
h2= gg[ _ '27,0 — Cje(
PMAX= 27%.¢ 4+ 37T, = Coli
SKETCH
casing Iy
- - | Cfrum’
/\./"\SV r’\/\,\/\/
h,
A '
0 - :
Cevish T
TEST -
{TE A ~
hy

Tef __._.-,‘

cembar L e et~
o7

- h—

“©

DATA REPORT Rev. MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC. @Hk v
PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472 j 7
DATA COLLECTED BY: 3 ¥u. 0o,/ DATE COLLECTED: _ €-(&-oC
BORINGNO. B @ BOREHOLE DIAMETER: &/ IN.

SURFACE CASING HEIGHT ABOVE GROUND: /. (. FT.

CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE____

DATUM ELEVATION  ““~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER N

TEST INTERVAL DEPTH (FROM DATUM): FROM _ 55, ¢ FT.TO < ©.¢ FT.

TOTAL BORING DEPTH FROM DATUM: /0% & FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 23 ¢ FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: |- © FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: (. | __FT.

MAXIMUM TEST PRESSURE,Po_C O, [ (Po= I(A+B) *1] + C*.57 psi)

TEST NUMBER: | TESTPRESSURE /9. ¥ psi PACKER PRESSURE: / o0& psi

Initial Transducer Readings: Top. 3.0 ¢ sMiddle_ <& . Y7  Bottom  3!.]p
Transducer Readings after initial pressurization:

. Top » Middle » Bottom
Transducer Readings after final fiow measurement:
: Top » Middle , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI

-1 [ - > : (T ) /
est wes wot e . Jd O@V& to Mo adernl —%—sg‘v‘(,/es Svre e,
Nt FHason /\991’ e Sy, T

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



g o &
g .
E e S .
1
PACKER TESTING CALCULATIONS FOR PMAX) /; ['Dd L (-
Date: £-/6-0 ¢
BoringNo. 394 %
Test Interval: §°/0 to 70.¢ feet from Datum
CasingStickup /-6 feet
PoMAX = (hy x 1) + (2 x 0.57). h; and h, are in feet, see skeich. 'PoMAX 1s in psi
h; = Distance from ﬁc daturn to the water level
h, = Distance from the water level to the center of the test interval
h] ‘= 2—3 0
h2= &)Q[ o 2’3,0 e C‘_S\,(
PMAX= 27.¢ 4+ 377 = Col
SKETCH
¢
caking _ crmm‘
- —
/\_/—"\\V FM
— h,

Dboam hax ’l

0 . .

Cevishs /

TEST '

— ru
<of [
conlar i -
. —

B

23/07
DATA REPORT Rev. MACTEC ENGINEERING & CONSULTING. INC. 1/23/0:



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NOQ.: 6468-06-1472

DATA COLLECTED BY: 0 Moo, of DATE COLLECTED: ¥ -
BORING NO. 3 74 4 BOREHOLE DIAMETER: __ ~ IN.
SURFACE CASING HEIGHT ABOVE GROUND: . &  FrT.

CHECK DATUM USED: TOP OF CASING_ Y GROUND SURFACE____
DATUM ELEVATION A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __\\ -2 _ FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _S°- 6 FT.TO 90 & FT.
TOTAL BORING DEPTH FROM DATUM: /©%. O FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2 > © FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: /. © FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ¢3-/  FT.
MAXIMUM TEST PRESSURE,Po_( 0. | (Po=[(A+B) *1] + C*57 psi)

TEST NUMBER: __“  TESTPRESSURE >°1.G ¢ psi PACKER PRESSURE: / OO
XA TE U3

- o

psi

Initial Transducer Readings: Top , Middle ,Bottom __ . ' ¥
Transducer Readings after initial pressurization:
« Top_ 3-16 Middle__ 858 Botiom 3.3

Transducer Readings after final flow measurement:

» Top_ -4  Middle 9.« , Bottom _ 3(.
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS

READING, (GAL) - GAUGE, PSI

0.0 2750 | o ©.2
0.5 17006 g | 23

| o 17 °3.¢ .2 (o,
IERY 27 5\7.5. GC S'g
10 7 337 K §. <
. - - 1
15 17 I M| K 1

275 M4 5 9 0.y

5 2759y N e
\,K,O 2/7 D\(’(.'\ (,_‘Z {Z
4 5 17155 e Y >
5.0 27 33 y g
(.0 27 2 7.9 (.0 §.3

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07




DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL
DATA COLLECTEDBY: = koo o/

PROJECT NO.: 6468-06-1472
DATE COLLECTED:
BORINGNO. B a4 BOREHOLE DIAMETER:
SURFACE CASING HEIGHT ABOVE GROUND: /. (.

&

FT.

e-

(& oC

CHECK DATUM USED: TOP OF CASING * GROUND SURFACE

DATUM ELEVATION v

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER

TOTAL BORING DEPTH FROM DATUM: [© 5. ¢ FT.

(A) DEPTH TO WATER TABLE FROM DATUM: __ 23 ¢ FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: l.o FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL:

S.0 oy
TEST INTERVAL DEPTH (FROM DATUM): FROM_¥3_ ¢ FT.TO <. ¢ FT.

MAXIMUM TEST PRESSURE, Po_C ©, | (Po=[(A+B) *] ]+ C*57 psi)

TEST NUMBER: | TEST PRESSURE /9. ¥ psi

T

Initial Transducer Readings: Top 5.0 ¢ » Middie
Transducer Readings after initial pressurization:

Top » Middie

Transducer Readmgs after final fiow measurement:
Top s Middie

>0 PT

PACKER PRESSURE: [ 0o

» Bottom

» Bottom

psi

,Bottom 31,15

TIME (MIN) FLOW METER Q (GPM)
READING, (GAL)

SURFACE

_GAUGE, PSI

REMARKS

!i oSt wed e CiWMJJ iue Lo “ﬁ"\—L mu\vfn\\-"t“fgv )/QE.SVVQ ‘rw—
n./

b\ (\K/\-a T{’\&wf\ ( egé’ p 65\//6

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

,Qai

7

1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NQO. 6468-06-1472 PAGE 3
BORINGNO.: 9 “ & :

DATE: £-i¢.oc¢ %/Lj) |
TEST NUMBER: _Z . /\ gt
TEST INTERVAL (FROM DATUM): FROM _£>.€ _FT.TO G0 ¢ FT. (

DATA COLLECTED BY: D oo okl

SHUT-IN TEST

PRESSURE: ' psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

; GAUGE PRESSURE, PSI
PRESSURE, PSI

.0 Y > 35

0.5 s 3350

[.o s 31,36

.2 .7 33734
) - T T9.97p

T2 e 14.04

3.0 -8 LE. 2y
3. . b 23.2/

“.° A 28.31\

Y. > v S 28.uy

N P S €. "
S b . - .~
€.0 iE . M3
(L - . T
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
Wests 2 BaH - M8~ 90
{ | 2\9)’ {1
[} ’{—VL g>/ e

DATA REPORT Rev. (0 MACTEC ENGINEERING LCONSULTING. INC. 1723707



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

P

MACTEC ENGINEERING AND CONSULTING, INC. M AR “
PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: = M o df DATE COLLECTED: _€- /(-© ¢

BORINGNO. 74§ BOREHOLE DIAMETER: IN.

SURFACE CASING HEIGHT ABOVE GROUND: /. ¢ FT.

CHECK DATUM USED: TOP OF CASING__ X GROUND SURFACE_____

DATUM ELEVATION v o

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ >- O FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM_ $%-¢ FL.TO <6 ¢ FT.

TOTAL BORING DEPTH FROM DATUM: !® ¥.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 27.© FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: (. O FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: &> ./  FT.
MAXIMUM TEST PRESSURE,Po__( 0 |  (Po=[(A+B) *1] + C*.57 psi)

TESTNUMBER: ___7  TESTPRESSURE _ (o psi PACKER PRESSURE: /90 psi

Initial Transducer Readings: Top .26 » Middle (AP ,Bottom (. 1 &
Transducer Readings after initial pressurization: )
« Top___2..2% ,Middle 28 Y| ,Bottom _%/. 21
Transducer Readings after final flow measurement: <
: Top___72 .45  Middle 8.4 , Bottom 30>
TIME (MIN) FLOW METER Q (GPM) SURFACE _ | REMARKS
READING, (GAL) - GAUGE, PSI
0.0 27 560 e .Y
0.5 27 57 5 3.0 6.0
[ .0 17 S8 7 7.4 27.Y4"
B 7 G (¢ & | 7.7
Lo U GO0L | 20 | w5
l.s v 6Ly 1.8 73
3.0 Tl 2 XM
35 27 6V A | L i
% b 2763, 7 N Ea e
WS 17 (o (’{5 [{ 27 =
3.0 2706 5 3 L L34
R WMo 7.1 1.5 290

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGEQ;
BORING NQ.:_f 94 4 ’

L
DATE: _ &-i4-06 Y% _
TEST NUMBER: __ 3 : < ook
TEST INTERVAL (FROM DATUM): FROM _&5.5 FI.TO_“o0. & FT. Vol

DATA COLLECTED BY: < e ool

SHUT-IN TEST
PRESSURE: __psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

6.0 27,6 Lo (>
0.2 3.0 TT. 4 L

| .o (.6 24.97

| .5 e _’2.Q"{
Lo 3.6
.3 - «H 0. 576
3.0 ~]. 1 v 24, 77
3.y -l SIRY:

% .0 -~{.7 . “aq
LN 1.4 8. T4

5 .© -1.¢ 2& b

& s- -l S A4
6.0 (. SN TP
G -5 -, & X (Q
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10636 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '

Stop Watcit: serial number SW1

Above calibrated 5-5-06 or 5-18-06

Tredst BA4N - MBI -0
. BT
\ T3 &5

[ A

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKXER BOREHOLE PERMEABILITY TEST DATA SHEET'

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: < Howed DATE COLLECTED: _ & -16 o &

BORING NO. /2 G4 4 BOREHOLE DIAMETER: __ ¢ IN.

SURFACE CASING HEIGHT ABOVEGROUND: /. (»  FT.

CHECK DATUM USED: TOP OF CASING_ > GROUND SURFACE_____

DATUM ELEVATION A o

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ > - ¢ pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM 2 5. FI.TO 90.6 FT.
TOTAL BORING DEPTH FROM DATUM: (Of, © FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 23. ¢ FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: |.© FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: &5,/  FT.

o D

Gl
MAXIMUM TEST PRESSURE, Po _ =72 I (Po [(A+B) *1] + C*.57 psi)
a.°
TEST NUMBER: 4 TEST PRESSI%ZE gsi PACKER PRESSURE: ‘o¢ psi

Initial Transducer Readings: Top " >-0( » Middle €3 , Bottom __3{. { ¥

Transducer Readings after initial pressurization:
Top__ &YYo ,Middle 2 8. 2 , Bottom __ Ol * %

Transducer Readmgs after final flow measurement

Top__ 2. Middle_ F- 7Y pogom 3'-2T
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) _GAUGE, PSI
o0 27G 7.2 S - 2.0
0.5 2767.2 o | -lo
[ o 2772 Vs -0 &
[ 1767 2 Ve 0. &
Lo t¥eT. T s ~6.>"
.5 2y, 7.2 o N
§, 70 7672 & ~0. b
S 27¢7 < & ~O.L
4.0 17(7 < & 0.6
) 2T7(7. 2 o 0.6
5.0 R L7.2 e - O

"‘"/ CZ" S s 'Lesrf’ S lowe" $han +o Flowmete
C @ u' C—ﬁm‘ff
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. , 1723/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE .'{»

BORING NO.: 3 <<«

DATE: F-10 0

TEST NUMBER: L .

TEST INTERVAL (FROM DATUM): FROM &5 ¢ FT.TO 96.( FT.
DATA COLLECTED BY: 7 How o of

SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PS1
PRESSURE, PSI
0.0 — s 2o 1Y
0.2 - .1 29 @
{.0 - |y 4.1y
e 1.5 g .9Y
.o .7 28 .¢7
T3 -1 § R¥. 5 6
3.0 -4 >0
3~ “loa 28. Y7
- 0 -4.9 Oty
o> 1A 28wy
>.9 N e U3
NE 1.9 Y. M3
(.0 - 1. % ¥ >
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 {fﬂz? - Bl - My & - acw

O BHPs 0
[ Tl’&g_\)/ [

- A
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC.

1723707




DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET g‘d

/

J
A -

.("

{ 1

4
MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: S tHow o DATE COLLECTED: 5 - [ & o c
BORING NG. 8 @y BOREHOLE DIAMETER: __ ¢/ IN.
SURFACE CASING HEIGHT ABOVE GROUND: (. & FT.
CHECK DATUM USED: TOP OF CASING_X __ GROUND SURFACE____
DATUM ELEVATION VA~
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ 5 .C  FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ 5. ¢FT.TO _ 76 . FT.
TOTAL BORING DEPTH FROM DATUM: | © ¥. OFT.
(A) DEPTH TO WATER TABLE FROM DATUM: 73 & FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: |. & FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ ¢5.]  FT.
MAXIMUM TEST PRESSURE, Po (O, | (Po = [(A+B) *1] + C*.57 psi)
TESTNUMBER: _ > TESTPRESSURE_Go.( psi PACKER PRESSURE: (00 psi
Initial Transducer Readings: Top 3.06 , Middie 2¢ } ,Bottom 1[. P
Transducer Readings after initial pressurization:
Top_ 2-“>  Middle “&SN\  Bottom J(.27T

Transducer Réadings after final flow measurement:

-
Top__ 2.5, Middle__ &8>~ Bottom 3(-2>

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
Oo | 17475 ~ <2.0
0.5 17 68 2.¢ .6
(.0 170,40 L0 | 2%y
- 27 704 (6 23 9
Lo 17Ul T L | 2v.®
i 17710 e 2%, 7
3.0 77T | Y 2y
35 7734 | g | a3
q .0 2774 ¢ '[‘,4' 233
45 177 g6 2.y thee
7.0 21776, 7 2.0 | %37
G -0 27772 o | 2.4

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1723/07
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DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE 3
BORING NO.:__[3 @<l 4 .
DATE: _ £-16-0C 9‘ e
TEST NUMBER: ‘WY/LQ 5— . "V/] Lo S
TEST INTERVAL (FROM DATUM): FROM _£35.6° FI.TO 90.6  FT.
DATA COLLECTED BY: < Howe~"
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
| PRESSURE, PSI
&.0 7.4 [NE
@ . ‘S_ ‘~4 - ’) ‘fO-O 2
| .0 | .0 IS.ay
[ - ® 33.40
7.0 - .. % 3.6 |
2.5 —7 6 30 -‘(9
3.0 -0 .7
357 3.2 0.2
&0 -3 29.6|
Ly . ”706. ¥.7%
o 1.7 7€ tg
S -~ T < 6|
..o - 3.7 “&.357
G.> ~ %7 Y. ST
7.0 TRy ¥ ) ©
7.> - 3.F €. Y@
€.0 3.7 X INE ]
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 T. ot : Baqa-Mm 5 g5 - 90
(b T rygg o
(v~ RBEEY . 0

-
DATA REPORT Rev. ( MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



//19 4‘7
<
PACKER TESTING CALCULATIONS FOR POMAX) < /
Date: ¥©-16-9 ¢
Boring No. S et et
Test Interval: _“5.¢ to 9. ¢ feet from Datum
Casing Stickup /', ¢ feet
PoMAX = (h; x 1) + (hyx 0.57). h, and h, are in feet, see sketch. POMAX is in psi
h; = Distance from the datum to the water level
hy = Distance from the water level to the center of the test interval
h=_2%s 2 4. e
. . QI -3 0 Ta
b=A3) - 25D = 7O
PMAX= 270 + 39,a¢ = (2Z,9 <“D
SKETCH
a t :
casing | ., , Vird
$4‘\54a4‘p -_
T N e —k
— L\s 23 o

St £

- o ,

oy, /

TEST -

‘mwm, L\
—_— YA
wf |l L]
. q
Cember L 1\/- s e
95.¢

g2

123/07
DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING, INC. 1723/0;



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

"
MACTEC ENGINEERING AND CONSULTING, INC. ¢/
PROJECT: NORTH ANNA COL _PROJECT NO.: 6468-06-1472 7
DATA COLLECTED BY: = Moo/ DATE COLLECTED: 8- f-o ¢
BORINGNO. _ 5 449  BOREHOLE DIAMETER: 9 IN. Ferr
SURFACE CASING HEIGHT ABOVE GROUND: /. (. FT.
CHECK DATUM USED: TOP OF CASING X GROUND SURFACE
DATUM ELEVATION -

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER _°-O _FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM_5" ¢ FT.TO 0.0 FT.
TOTAL BORING DEPTH FROM DATUM: 08 O FT..
(4) DEPTH TO WATER TABLE FROM DATUM: 2. O FT. ’
- o K1 &
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ~—=0~ " FT. t.o
(€) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ 7®.|  FT.
MAXIMUM TEST PRESSURE,Po_(2, <1 (Po= [(A+B) *1] + C*.57 psi)
TEST NUMBER: \ TEST PRESSURE 28-7 psi PACKER PRESSURE: / 00 psi

initial Transducer Readings: Top__ 5. 27 whddie 30.0% ,Bottom __ 3% N2
Transducer Readings after initial pressurization:
, Top_ - » Middie , Bottom

Transducer Readings after final fiow measurement;
Top » Middle ,» Bottom

ﬁ/,,c),{

2

3P

{

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI

/\cj& C6VM-."'EG dove  dve Yo dle wadel pressvre
Eet’hj 3r.~‘\(—-e‘f ™as dhe xeye i e

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE 3
BORING NO.:___[J & {4 2
TEST NUMBER: _ 2 | Y
TEST INTERVAL (FROM DATUM): FROM_55. ¢ FI.TO S ¢. C FT. PR
DATA COLLECTED BY: __ 2utoon ¢/ !
SHUT-IN TEST
PRESSURE: . ‘psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE ~ PRESSURE, PSI
PRESSURE, PSI
&.o 7. < U g
0.3 5.7 38 )]
X< 3.« (.24
IENY 2.4 Y487
2.0 2. 33.aY
-3 |.¥ 331 &
? Ne) e f}?-,. (7% -
3y . 2. 1Y
Yy .0 .o 3].80
vy.¥ o.8 3.2
S .0 .7 IR
NRY A 3.1 2
| (.0 -S> 30.97
¢.> M Jo.8 9
. ({ —}o-d’ !
] 20.7 6
. .> 30.72
+ 30.70
EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518 ’
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06
& i
Tests - Bava - M2 fog- as”
-7
! 3z ¢
ol T2
DATA REPORT Rev. 0 MACTEC ENGINEERING -& CONSULTING. INC. 1723/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC. [ e 5
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: -5 bew o s/ DATE COLLECTED: - E-06
BORINGNO. >« uq BOREHOLE DIAMETER: __ “/ IN.

SURFACE CASING HEIGHT ABOVE GROUND: . € FT.

CHECK DATUM USED: TOP OF CASING_< _ GROUND SURFACE_

DATUM ELEVATION A A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 3 - 0 _FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 93" & FI.TO _“10. G FT.
TOTAL BORING DEPTH FROM DATUM: S ote ¥T.. 10 & 5

(A) DEPTH TO WATER TABLE FROM DATUM: 25%. O FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: —62. ;f-}f L.OFT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ 7S. | ¥T.
MAXIMUM TEST PRESSURE, Po__£7. 1 (Po=[(A+B) *1] + C*57 psi)

TESTNUMBER: _"* _ TESTPRESSURE 4 (.5 psi PACKERPRESSURE: (00 _ psi

Initial Transducer Readings: Top__ 9. %  Middle  5O.6 __  Bottom 3 3.94T
Transducer Readings after initial pressurization: v

” -~
Top_ 3.1\ Middle__ 3 %57 64, Bottom_ 3343

Transducer Readings after final flow measurement:

Top___3.(% , Middle 30.3¢ ,Bottom __3 3. U7

TIME (MIN) FLOW METER Q (GPM) ‘SURFACE REMARKS
READING, (GAL) GAUGE, PSI

0 o 27 Y 1.0 e -0.2
0.5 27 Y4y Y §.2
.0 27 ‘-{(_Q b 7 b
) 17 ul.¢ o 7.6
.0 77 %l ¢, 7 7.q
’L'; Ul «l oy yZa 7.4
3.0 7 Yyl Ved 7.9
3 .5 27 Y4l .6 ya g |
9 o 27 N o 7. ¢
v 5 27 A ¢ /@, g0
5.0 27 41.( o 7.9
b .9

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1723/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: S Mo, ./ . DATE COLLECTED: &~/ Z-0¢
BORINGNO. B 9y g BOREHOLE DIAMETER: | IN.

SURFACE CASING HEIGHT ABOVE GROUND: (. ( FT.

CHECK DATUM USED: TOP OF CASING_  GROUND SURFACE____

DATUM ELEVATION A o

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER Y. O _FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ S - ¢ FT.TO %0, ( FT.

TOTAL BORING DEPTH FROM DATUM: (98 O FT..

(A) DEPTH TO WATER TABLE FROM DATUM: 2.3 © FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: | .0 FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 9. (  pT.
MAXIMUM TEST PRESSURE, Po_(2. T (Po = [(A+B) *1] + C*57 psi)

TEST NUMBER: _ 7, TEST PRESSURE __¢Z.5_psi PACKER PRESSURE: | © 9 psi

Initial Transducer Readings: Top__$.2% , Middle 39.61 ,Bottom . 23.H1
Transducer Readings after initial pressurization:
Top_ -l ,Middle_3©.63 ,Bottom __ 3%.« 7

Transducer Readings after final flow measurement:

Top__3.03 . Middle 3°. 7o ,Bottom __ 33 o

TIME (MIN) FLOW METER Q (GPM) ‘SURFACE REMARKS
READING, (GAL) 1 GAUGE, PSI
0.0 27 Y6 | © .0
o5 =27 43,0 % ¢ .o
I o 27 435" e ~7. |
|5 27 M3 9 5 26.9
1.0 274y, | Y AN
.5 27 Yy b 3.7
30 27T NY T 0 6.0
3.3 L7 YD ( 26.0
4.0 7 4S5 (, 5.7
Y.3 27 435y e RE&
5 0 27 45, @ o[, Y
b .0 27 4. [0 4. 7
7.0 g3V VA Lo Zc.‘/

. —
DATA REPORT Rev. ( MACTEC ENGINEERING & CONSULTING. INC. 1/23/0



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 2
BORING NO:__ 84 4“4
DATE:  €~F-0 @ 17 “% i ,
TEST NUMBER: _% /;Ma ) g
TEST INTERVAL (FROM DATUM): FROM _9 5" (» FT.TO __9¢. OFT. / ‘
DATA COLLECTED BY: __ 7 oc o/

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
" | READING, (GAL) GAUGE, PS]

o | 27973 e 2C. Yy

9.0 TT7YT.T | L9 2 (. Y

10.0 T7YE Y [ 16(

DATA REPORT Rev. ( MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-00-1472

BORING NO.:_ Ragen

DATE: £~y -0f

TEST NUMBER:__ <

TEST INTERVAL (FROM DATUM): FROM _97.¢& FI.TO_“¢. & FT.

PAGE 3

5%§zﬁ>06

DATA COLLECTED BY: ] L'_TLQWM/
SHUT-IN TEST
PRESSURE: . ‘psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
o.0 2¢¢. ) b Y. T
:D 3./ UR 20
.o , gﬁ 3™ 02
| .y T3 Y0 (57
2.0 3. EXTRAN
Ty 2.0 YA
3.9 .Y 3.3
3.y A ERAT
) .2 RS
9.5 -~ | 32. AL
Q.0 - > 32.Y0
5->' -~ 97 32‘03\
G-o - 1-0 RN
[N - 1T 31 3%
z-° -1 2z 3/.19
Z-2 -1,% 3{.40
g.o - . M. 02
g5 ~t.4 . 4|
k.0 -1 5T 0. 5 5~
9.5 ey 3082
1.0 .5 - J0.7<
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial namber 32019518 '
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 '

Tests - Bada~ m3a0-45

v B30 M
—_— I
" T390
DATA REPORT Rev. ) MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET
} : Z) -0k

MACTEC ENGINEERING AND CONSULTING, INC. J

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 5 “» ww/ DATE COLLECTED: €-IZ-o6

BORINGNO. /3 “14g4 BOREHOLE DIAMETER: _ “! IN.
SURFACE CASING HEIGHT ABOVE GROUND: /. (, FT.

CHECK DATUM USED: TOP OF CASING_ % GROUND SURFACE____
DATUM ELEVATION o

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER  °- O FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM_4 s ¢« FT.TO - 90.6 FT.
TOTAL BORING DEPTH FROM DATUM: (o¥ o ¥FT..

(A) DEPTH TO WATER TABLE FROM DATUM: Z3 ¢ FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __[.© _ FT. . ,
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7¢. [  FT.
MAXIMUM TEST PRESSURE, Po __ (7 ¢t (Po=[(A+B) *1} + C*57 psi)

TEST NUMBER:

H  TESTPRESSURE _ /.4 psi PACKER PRESSURE: (00 psi

Initial Transducer Readings: Top 3.22 , Middle 0.2 Bottom 3% 2
Transducer Readings after initial pressurization: .
. Top_ 3.©3 Middle 5°.7°9 ,Bottom _ 5 5- 4T
Transducer Readings afier final flow measurement: _
: ' Top , Middle , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
@.O 27 ‘t(x'j)A / “@
0.5 27 Yy s 24 -1.¢
l.o 17%2-; j@/ s!‘b—
5 RS 2 | T
'2_10 17 L(ys: % ~6.7
2 . g 7 Lt 8 .G Z// - 0. A
30 RTUY o - .o
3; L7 HE ¢ ﬁ/ \l‘z
G .° 27 Uy Yo N
% > 27 48 /@/ ~-0.7
5.9 2749 ¢, 0.7

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1723707




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE }
BORING NO.: _}<( 4 9.
DATE: f-ll’»«@é 75 ayA
TEST NUMBER:__“/ /‘)/ @ ‘
TEST INTERVAL (FROM DATUM): FROM _%S. ¢ FT.TO_99. &6 FT.
DATA COLLECTED BY: _ 7 How ..
SHUT-IN TEST
PRESSURE: _ ‘psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
1| GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 -0.7 51,97
0.5 =5 L. 6>
. ~d J ety
(5 -2 32y
.o 1.3 3 L6
Lo -3 Al o6
300 ol 4 30-47
3oy -l Y 39.4(
-0 =L J0. 25
4> LY fo g0
5.0 -(-)\ 30. 77
-g_,' 5 -1 C 30 7S
¢.o -lLe re. 7Y
G5 1. b Jo. 73
2.° -l¢ Yo.7¢(
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06

Tegks: Aa4a-M1q0-95

DATA REPORT Rev. (
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: S Fow ... of DATE COLLECTED: _§- 1% -ve
BORING NO. (5«1t 4 BOREHOLE DIAMETER: Y/ IN.

SURFACE CASING HEIGHT ABOVEGROUND: /. (&  FT.

CHECK DATUM USED: TOP OF CASING__ % GROUND SURFACE_____

DATUM ELEVATION o

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER J. © _FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM Y. ¢ FT.TO 9. (. FT.
TOTAL BORING DEPTH FROM DATUM: /0Y. © FT..

(A) DEPTH TO WATER TABLE FROM DATUM: 23 © FT.

(B) SURFACE GAUGE HEIGHT ABOVEDATUM: /.©  FT.

- (C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ___70. | FT.
MAXIMUM TEST PRESSURE,Po_(2. 1 (Po=[(A+B) *1] + C*.57 psi)
TESTNUMBER: _ Y TESTPRESSURE _¢2. “1 psi PACKER PRESSURE: /co  psi

Initial Transducer Readings: Top 3.2 ,Middie 730.67% ,Bottom . * M2
Transducer Readings after initial pressurization: 3
Top_ oo Middie__>@(7C _  Bottom 3 3. Y

Transducer Readings after final fiow measurement:

Top__2.%9 _ Middle__390-6G ,Bottom 3 3- Yy

TIME (MIN) FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PSI
Co | ThHe. - 1¢
0.5 27Na. s | .¢ EEaA
| o 27 4a .7 M A
D 17 Y4 4 . Lo
2.0 27 S0 ) Y RO
oy L7 y0 % .9 TY 3T
3D 2730 S Y 6|
3.5 7Y 0.9 e T3
N.o 175 o .4 L .2
aie 2 S I I T
$So 127 51, L 3.6
B S 17518 | 2 132
GO U o Ly JA 22U

DATA REPORT Rev. () MAC%EC ENGINEERING & CONSULTING. INC. 1723707



DOUBLE PACKER TEST DATA SHEET, MAC’I;EC PROJECT NO. 6468-06-1472 PAGE 2
BORING NO:_ S How o/

DATE: - f-=C //4‘(3 ~
TEST NUMBER:__ 5~ JojLes -0d
TEST INTERVAL (FROM DATUM): FROM _45.¢ _ FI.TO__7©. ¢ FT.
DATA COLLECTED BY: ___ Sfoc
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
' | READING, (GAL) GAUGE, PSI

1.0 ' 7 SV L vl YT

1.5 Y53 o Q (A

3.9 27 54.] L b 297

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3
BORING NQ.: Lottt fer ¢

DATE:__ Bt 06 /{’229 ‘
TEST NUMBER: 5 5 - 0g
TEST INTERVAL (FROM DATUM): FROM 9> ¢ FT. 'I‘O % { FT. g
DATA COLLECTED BY: SHow

SHUT-IN TEST

PRESSURE: . psi

TIME, MIN ‘ SURFACE MIDDLE TRANSDUCER

GAUGE : PRESSURE, PSI
PRESSURE, PSI

0.0 7 3.1/

®.> a.¢ He oty

.0 ¢ 9. 11

[.> ) 1G.00

Z.° .1 37.3¢

2.5 o,4 3.

T s o,l 3u4q

’.3’ - 3 _.S‘.S.G(\

“4.o - 7 317.0%

Y “j.d 38.5Y

3 0 -1.3 TJT.u

y -3 -\ b 31,87

b.o -\.7 359

b -3 -{.a a3Y

7 -0 -%.0 3.3

7> -0 .HO

g.e - 2. 30 qL

?.g/ -2 3o, q O

S.0 -7.7 3 0. g

a5 - 0.7«

0.0 ~2.% 3o, 7 f

(g, > 2.3 36. 73
T o 3 30. 7
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
© RAun =MS A0 L

et >,
‘ (7 0 G O\’O [
ot 1 QKO &

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: 8§ 16 -6

Boring No. B9 &

g -
Test Interval: Q-‘4l‘i\.t@._%.z\-?m{‘feet from Datum ¢ [ N /D/

V,L

o
Casing Stickup 1. £ feet

PoMAX = (h; x 1) + (hpx 0.57). h; and h, are in feet, see sketch. PoOMAX is in psi

h; = Distance from~ the datum to the water level
h, = Distance from the water level to the center of the test imterval

h=_230
hy= 231 - af., = 755
PMAX=__%7.0 + .97 = (.07
SKETCH
- b /‘:.
casing ’L\/\/\/Cfﬂ)wm“
= W...q‘n -
'\V
— L‘s 23 ©
vrym oA |
L /
{NTE VAT
— h2

Cmtd —m el G o

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1723/07



DOUBLE PACKER BOREHOLE PERMEARILITY TEST DATA SHEET

N -0k
MACTEC ENGINEERING AND CONSULTING, INC. ;4 %& >
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: —(2.%" ko™ _ DATE COLLECTED: € (( ol

BORINGNO. _ B @Y« BOREHOLE DIAMETER: __ Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: || ¢ FT.

CHECK DATUM USED: TOP OF CASING_ X GROUND SURFACE

DATUM ELEVATION 1 . _

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 5. _FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM O ¢ ! Fr.TO_ /6 /. | FT.

TOTAL BORING DEPTH FROM DATUM: _| & ¢ ¢FT. .

(A) DEPTH TO WATER TABLE FROM DATUM: 7. 0 FT. -

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 23522 por. & ettt 1.0

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ 7537 pr.

MAXIMUM TEST PRESSURE, Po_C &, 0 G (Po= [(A+B) *1] + C*57 psi)

TESTNUMBER: __|  TESTPRESSURE -2 /74 psi PACKER PRESSURE: /0C _psi

Initial Transducer Readings: Topi—\g@]_g Middle 31—?;::9(“9' 3;20 B[ot(tglmw 53, 77
)

Transducer Readings after initial prcssu‘%ﬂon: R ¥12%
: Top__ - sMiddle_ & 2. 0 ‘Bottom —
Transducer Readings after final flow measurement: _
Top - » Middie — ,» Bottom ___—
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI '
O.0 . [(29)97 - ©.0
ol
[ .o
>
.0
)
3.0
12D
4.0
)
2.0

Test Pressug '-’SfYCeevé«( b e Fon ﬁ'cj.ﬁ,/e

SRop S 5o b bt < 123107
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. :



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET /&{

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: "> Hou o d DATE COLLECTED: _§-16. 0 ¢
BORING NO. _R24~ BOREHOLE DIAMETER: Y~ IN.

SURFACE CASING HEIGHT ABOVEGROUND: |4, FT.

 CHECK DATUM USED: TOP OF CASING X  GROUND SURFACE

DATUM ELEVATION /4 _
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER > o _FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _\¢.] FT.TO /9// FT.

TOTAL BORING DEPTH FROM DATUM: /0o 0% ¢ FT..
(A) DEPTH TO WATER TABLE FROM DATUM: 275 <50 FT. .
_,___;..2"__7 €1 b [ o
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: L FT. '
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ 75 6/ FT.
MAXIMUM TEST PRESSURE, Po £ (. 0 _(Po=[(A+B) “1] + C*.57 psi)
TESTNUMBER: L TESTPRESSURE Y357 psi PACKER PRESSURE: (90 Psi

Initial Transducer Readings: Top 3 lb\\ , Middle _ 33-G4-"0. 7.2 Bottom 350 5%

Transducer Readings after initial pressurization:

Top_ 3.0% ,Middle 32.75 ,Bottom 3> . 5.6

Transducer Readmgs after final flow measurement

Top_ 3.0 JMiddle__ 2% 76 pogtom 3. €
TIME (MIN) | FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) | GAUGE, Pst

0,0 20 DA7 — | 0.0

o 3 15 047 g N

I .o 1> ]0,! D.8 (0.9

L3 T3S 0,6 A

o, 23520 Y 0.0 3.6

2,3 2572573 Q.¢ 1.7

3.0 2524 7 € 5 3.9
3.5 2357524 (.M *q

K. o 2538 (0.6 Tt

W, 725 Lz C.o 3T

5.0 25" Y4y ¢. b X

DATA REPORT Rev. 0 MACfEC ENGINEERING & CONSULTING. INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE }
BORING NO.:__ 344 A
DATE:  @-1C . oC Z
TEST NUMBER: -~ }g Y ot
TEST INTERVAL (FROM DATUM): FROM _ 4( « FT.TO_l0(. [ FT. I AR
DATA COLLECTED BY: 5 o j ‘
SHUT-IN TEST
PRESSURE:. Y3.,67 psi
TIME, MIN . SURFACE MIDDLE TRANSDUCER
: GAUGE . PRESSURE, PSI
PRESSURE, PSI
Co 3, of M5
0, > - 8. 32,21
o - &9 5406
e ~ g7 T4, (¢
2.0 - ],0 33,68
2.9 -9, 3%, 6 ¥
3.0 - a4 Y5 L
503 AP R
§.0 - Q¢ EREY
4.3 -G 7 33, !
'\i;() —o‘rg 33 !.),
J.< -9.7 3. 10
(.o s 4 e 23,05
6 > -q & v3.0%
7.0 ~(6.0 Jhap
7.3 (0.0 . 3245
g ¢ -0 .o T2.47
EQUIPMENT USED

Transducers: Mini Troll Seria] Numbers: 10417 (Top), 10191 (Middle), 10036 (Botiom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-~4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 .
Tests i BAYA~ ML R(-10]

paYda-TTaé (o)
rad « =BT 56-1e

DATA REPORT Rev. 0 MACTEC ENG[NEERING.&’E’ONS ULTING., INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 5 Moww e, o/ DATE COLLECTED: £ (o ¢
BORING NO. __ (3 4+ ¢ BOREHOLE DIAMETER: &/ IN.
SURFACE CASING HEIGHT ABOVEGROUND: __ /(.  FT.
CHECK DATUM USED: TOP OF CASING_> __ GROUND SURFACE
DATUM ELEVATION .+,
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER . _FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 5 <. / FI.TO _/0f / FT.
TOTAL BORING DEPTH FROM DATUM: / &57. > FT..
(A) DEPTH TO WATER TABLE FROM DATUM: 23 ¢ FT.

TR s ;
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ¢ |.OFT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ 73y FT.
MAXIMUM TEST PRESSURE, Po ¢ ( O3 (Po=[(A+B) *1) + C*.57 psi)
TESTNUMBER: _ 5 TESTPRESSURE £C. o 2 psi_PACKER PRESSURE: (9 pgi

: — % 54f 7 _ T ard?
Initial Transducer Readings: Top_3, X » Middle _35=64+775" Bottom 3> .%Lb “
Transducer Readings after initial pressurization:

! T
‘/?lﬂ.{/aﬁ
5’//2( '

. Top_3. 00 , Middle_»2-76 ,Bottom _335-¢ 2

Transducer Readings after ﬁn;:, :)lov’z .lze;sureme:lii e 3769 pottom 35 - ¥

TIME (MIN) FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PSI

0o HP o _— -10.3

0~ 25 ya | .+ | $10.9

l,o 15 340 [$ 3 1, 7

[ .2 S G6.7 2. U 272

1 15 75.7 (8.0 19.7

-3 2544 18« 29.4

5.0 1543 4 1 8.0 0.7

Bl 16 025 1 §.0 3¢

4.0 2¢tte | BT o

A0 2627 w0 | 32 2

e 2¢ 3\ 15. % 3.t

(.o

S‘é"& 6 ,r“zs\5-qn\

A .

, ,»'3—)& F’Qv ey MKXO“’ o C-u‘“w.f MM‘}QH
' gﬁ'("(‘f“/ @ >'M-.}

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



PAGE §

T o8
(r'/

DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

BORINGNO.: 3 ¢ci& 9
DATE: “leoc
TEST NUMBER: __— :

FT.TO (/. FT.

TEST INTERVAL (FROM DATUM): FROM _ 7¢. /

DATA COLLECTED BY: D Moo o p7

SHUT-IN TEST \.Sz w ';‘ a
. [/, g
PRESSURE:. 46. 7% psi f“/
TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESS
PRESSURE, PSI o

0.0 3z, L4 787

8> -, & 3.

IR - 8¢ 77.3 %

) - .6 36 .2 2
) - 7.2 IS G 6

5 - 7. e

5O - %1 2. 74

) - N 4. 570

4.0 - ; 7 4.2 g

4o - &-% v g I T
5. 0 -9.0 373857

> -4, 38T

.o - s 3. 4

G.5” -4.D 3%.6 ©C

7.0 - Qe LA,

7 )’,' - .5 ’5-5."(7

50 ~ 9 3040

(?—-5, —Q.C 330 Y
g 0 ~-Q.7 .30

“4.5" - 4.7 33%.2¢
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 )

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 6- o\

Test ™ gada-m2 A
Bo‘\b\f/\ 83 D\C'\N
g ava T3 ak-col
DATA REPORT Rev. 0 MACTEC ENG[NEER[NG-AT CONSULTING. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL

DATA COLLECTED BY: _“S W . ./
BORING No. __3“yg BOREHOLE DIAMETER:

SURFACE CASIN

b
N

/

-

PROJECT NO.: 6468-06-1472
DATE COLLECTED:
“ IN.

(e .oc

G HEIGHT ABOVE GROUND: L6 FT.

CHECK DATUM USED: TOP OF CASING_X _ GROUND SURFACE
DATUM ELEVATION 4

DISTANCE BOTT:!
TEST INTERVAL

‘OM OF TOP PACKER TQ TOP OF BOTTOM PACKER

5.2 pr
DEPTH (FROM DATUM): FROM 9¢.! FT.TG

TOTAL BORING DEPTH FROM DATUM: (6¢ o FT..
(A) DEPTH TO WATER TABLE FROM DATUM: 2.3.C FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM:
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _75. )7

o

et —— e,

FT.

ot

DATA REPORT Rev. 0

MAXTMUM TEST PRESSURE, Po CQ 2> (Po=[(A+B) *1] + C*.57 psi)
TEST NUMBER: “( TEST PRESSURE _ 53}.0/ ”(psi PACKER PRESSURE:_ (00 pg;
Initial Transducer Readings: Top_ 5. 15 ,Middie_ °3.0 | ,Bottom _ 35 . 7
Transducer Readings after initial pressurization: -
, Top_2.%7 Middle J-8F ,Bottom _>>-% Y
Transducer Readings after final fiow measurement: .
' Top_ "¢ . » Middle 38 ,Bottom _ 3% -6 Y
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
Do o2y | 7 | ~loz
O 5 e, V-4 -te.2
| .® 2¢ 3e.l A -1o.
o 26 322 S R I
1'0 126 . .z -%.6
’L { 2 é }2 . c ) (l ) ﬁ'b-
5.0 2¢72. 7 L - 4,87
e 2 632 p . L -9,y
4 9 26 .9 . - ey
S 3 263%. 0 2 il
5.0 26 Yo v 9.
G.o 263130 o | ay
T/u( e kl’tf FAN

'01, q'fl\"'-j '{v('ct" @ _)7.“,/ o ‘5-\‘-')7 Slc‘h\.(‘ e
as Se clate fo T wmavue Or<SSo

MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER 'I;l;]?(TGIDATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE 3
BORING NO.:

DATE: ¥ /6 -o( 2/
TEST NUMBER:___+ | %J/ c-O%
TEST INTERVAL (FROM DATUM): FROM ¢ |  FI.TO (0 i.{ FT. J el
DATA COLLECTED BY: ___ - Haw eirr
SHUT-IN TEST
PRESSURE: . psi
TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 -, YD
o5 ~ ¢ v h.o00
o - & .9 7 2.aNT
E -6, 4 32.a
2.0 - g, @ 7340
) - 4.9 770.8%9
%9 < &, 72.eg
T3 — G, q 5.9
4.9 - &.@ 2. ¢ 7
‘-‘,-3» ~l0.o ‘3—2?é
> . - g e 2.7y
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
TesrtBANa - mu AL el
Rada B a(-(ol
‘3‘1““ -THAL O {

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 5 Mo o of DATE COLLECTED: & -
BORINGNO. _{}a4 4 BOREHOLE DIAMETER: “/ IN.
SURFACE CASING HEIGHT ABOVE GROUND: A

CHECK DATUM USED: TOP OF CASING ¥  GROUND SURFACE
DATUM ELEVATION Ao

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKEER . o _FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM (. (  FT.TO
TOTAL BORING DEPTH FROM DATUM: (© .0 FT..

&//Qﬁ%{/d&
i

(6 o ¢

fel. { FT

(A) DEPTH TO WATER TABLE FROM DATUM: 273 %

FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ~4—<2“ /. OFT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7" 5~

MAXIMUM TEST PRESSURE,Po_C €. © 3 (Po = [(A+B) *1] + C*57

TEST NUMBER:

—
b

FT.

TEST PRESSURE __ ¢ ¢ nypsi  PACKER PRESSURE:! &

psi

Initial Transducer Readings: Top_ 31>
Transducer Readings after initial pressurization;

,Middie 3 3 0 ,Bottom . 5. 7

Top__ 7.« Y, Middie 3%.8 ,Bottom __ 33+ G Y
Transducer Readings after final flow measurement:
, Top_ 3.0, Middle 57.73% , Bottom ,"’(""”-
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
e 6% %.0 -0 .7
0.> 1emi. ¥ 7.6 25
i 9 26 U P 8.0 | 2€.)
! 5l 26 5y.9 20.2 0.7
0 AR 0.0 | 0.3
5 26740 (6.5 | .5
R 20 &Y.z [4. § .7
kS 26at.y 7.0 | 325
G .0 27009 18.2 32 Y
wo o | 27003 1%.8 | 3.
5.0 27714 2.2 | 3%V,
;.o 2737.0 te. | 27
(%9”")}5 5.\.«{ a5 test I, Covlolmetr precch MeX 9% Sumg

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

BORING NQ.: (594

DATE: E-(6-0 (¢

TEST NUMBER: P :

TEST INTERVAL (FROM DATUM): FROM 9 ( [ FT.TO (o; | FT.

DATA COLLECTEDBY: ___ 3 Wo. ./

SHUT-IN TEST = /@‘p Q ey

o

PRESSURE: _ psi L// oot oin!

TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI .

H.0 231 VAN

0.5 ~ 1.« 30

b o - & k¥ Suka

) -3.7 37.40

.0 ) 6.0 6

2D — 2.0 5.9 2

3.0 - .S 5. 37

3.0 -7.8 15.0%

K0 - € 3478

S - &3 M OTY

2.0 ~ <> T a3y

55 ~ 9.7 g (P

¢C-0 - &8.¥% 3Y oy

63 - 4.0 I e T

79 - A N,

7.5 - Q2 3707

.0 -~ q. 3%¢7

g > - 1.7 R

%\ .0 ~ Q.+ 3v5

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle}, 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06

DATA REPORT Rev. 0

Tes*’:quo\ —'MSC\C—HO\
Raun -Bsag-te)
Zaua- T Sal-'0l

MACTEC ENGINEERING & CONSULTING, INC.
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MACTEC ENGINEERING AND CONSULTING, INC.

RALEIGH, NORTH CAROLINA
IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
(WATERWAYS EXPERIMENT STATION, RTH 381-80

PROJECT NAME: NORTH ANNA COL
PROJECT NUMBER: 6468-06-1472
REPORT DATE: 12/7/2006 Revised 1-13-07
BORING NO: B-950

Given Parameters o Prepared by: Z% Date:12-7-06
Test Section Length, 1, ft: 5 Checked by:__{, Date: [~/ 7°¢7
Radius of Borehole rg, in: 2.00
GW Depth, ft: 23.00 (from top of casing) 21.00 (from ground surface)
Test Q Prrest P; Pu Pg Q Hw Ke
Number (GPM) (psi) (psi) (psi) (psi) (cfs) (ff) (fpy)
Interval 1, ft: 55 - 60 (from ground surface) ‘ i ‘
1 0.00 17.41 0.03 7.41 10.11 0.00 40.18 0.00
2 0.00 34.82 0.03 7.41 10.11 0.00 80.35 0.00
~ 3 0.00 52.77 0.03 7.41 10.11 0.00 121.78 0.00
4 TNP 26.3 60.69
5 TNP - 52.77 121.78

Interval 2, ft: 60 - 65 (from ground surface)

1 0.00 18.35 0.24 9.64 12.42 0.00 4235 0.00
2 0.00 36.17 0.24 9.64 12.42 0.00 83.47 0.00
3 0.00 - 55.62 0.24 9.64 12.42 0.00 128.35 0.00
4 0.00 27.81 0.24 9.64 12.42 0.00 64.18 0.00
5 0.00 55.62 0.24 0.64 12.42 0.00 128.35 0.00

Ke, ftlyear:

Interval 3, ft: 82 - 87 (from ground surface)

1 0.00 30.96 8.52 26.36 298.14 . 0.00
2 0.00 44 .98 8.52 26.49 29.14 0.00000 103.80 0.00
3 0.00 68.16 8.52 26.36 29.14 0.00000 157.29 0.00
4 0.00 34.08 8.52 26.36 29.14 0.00000 78.65 0.00
5 0.00 68.16 8.52 26.36 29.14 0.00000 157.29 0.00
Notations:
Q = flow rate ) Hy = Pres CONverted to feet of head (PT951*144in2/ﬂ2/yW)
Prest = total test pressure Ke= ((Q/(HM-Pm))*U/t))*1/2n*ln(R/ro)*(525,600 min/year)*(0.1337ft3/gal)

P; = pressure above top packer, near water surface R = total length between packers, {

Pw = pressure in the test section TNP = Test not performed

Py = pressure below bottom packer NM = not measured

Note: Pressures Pt Pm and Pb taken from initial data for transducers.
Outside diameter of boring is 4 In.

Packer Test-NA- B-850 final corrected 1-17-07.xls  Report 1/10
DATA REPORT Rev. (0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST

IN ACCORDANCE WITH CORPS OF ENGINEERS,

WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL
Project Number: 6468-06-1472

Date: 8/21/2008
Boring No: B-950
Testinterval: 57.0 ft to 62 ft
Stick up length: 2 ft
Testinterval: 550 ft to 60 ft

Test Type: Double Packer Technigue
Depth of Water

(from Datum)

(from surface)

Prepared by:_ZO

Date:12-7-06

Checked by: i) Date: /-7 7-¢7

Abreviations:

Table= 42.70 ft (from top of casing)
ht= 43.20 (from top of casing) N.O.  Not Observed
h2 = 16.80 ft (from top of casing) N.A.  Not Aplicable
o= 62.4 Ilbfft’
P, Max= 52.78 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.
TEST #1 TEST #2 TEST #3
Actual Excess Pressure= 10.00 psi Actual Excess Pressure= 27.41 psi Actual Excess Pressure= 45.36 psi
initial Middle Transducer 7 41 bsi Initial Middle Transducer 7 41 psi Initial Middie Transducer 7 41 psi
Reading= 41 ps Reading= ' psi Reading= - ps!
Test Pressure=  17.41 psi Test Pressure= 34.82 psi Test Pressure= 52.77 psi
A Flow Meter . Flow Meter Surface | . N Surface
&Tﬂi Reading Q (GPM) Gas:grfea(cpesi) 2;:::15 Reading Q (GPM) Gauge :&Tni R{Z]:ctiier: Q (GPM) Gauge
(Gal) (Gal) (psi) P (psi)
0 2792.6 1.5 0 2793.1 6 6] 2793.5 . 15.8
0.5 2792.6 0.0 1.5 0.5 2793.2 0.2 6 0.5 | 27938 0.8 29.8
1 2793.1 1.0 7.1 1 2793.5 0.6 15.6 1 2793.9 0.0 29.9
15 2793.1 0.0 7.1 1.5 2793.5 0.0 16.9 1.5 | 27939 0.0 29.9
2 2793.1 0.0 71 2 2793.5 0.0 16.9 2 2793.9 0.0 31.5
2.5 2793.1 0.0 7.0 2.5 2793.5 0.0 16.9 2.5 | 27939 0.0 31.5
3 27931 0.0 7.0 3 27935 0.0 16.9 3 2793.9 0.0 31.2
3.5 27931 0.0 6.9 3.5 2793.5 0.0 16.9 3.5 | 27939 0.0 321
4 27931 0.0 6.9 4 2793.5 0.0 18.9 4 2793.9 0.0 322
4.5 2793.1 0.0 6.9 4.5 2793.5 0.0 16.9 4.5 | 27939 0.0 321
5 2793.1 0.0 6.8 5 2793.5 0.0 16.9 5 2793.9 0.0 32.1
Average Q: 0.0 gpm Average Q: 0.0 gpm Average Q: 0.0 gpm

Excess Pore pressure: 10.00 psi

DATA REPORT Rev. ()

Excess Pore pressure: 27.41 psi

MACTEC ENGINEERING & CONSULTING. INC.

Excess Pore pressure: 45.36 psi

1/23/07
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— '}"’?
P R

R

TEST #4 TEST #5
Actual Excess Pressure= NA psi Actual Excess Pressure= NA  psi Boring No: B-950
Initial Middle Transducer  7.41 psi Initial Middle Transducer 7.41 psi|Test Interval: 55 ft to 60 ft
Test Pressure= pSi Test Pressure= psi (from surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) {psi)
Density of water, p,=62.4  1b/ft’
= 0.0361 Ib/in
Hole is not taking any water Hole is not taking any water Length= 5 ft
--> Test not performed --> Test not performed Borehole radius= 200 in
R ranges from 5-10 ft:
chocse R=5 ft
Excess Q* Test K
Pressure (gpm) Pres. (f e)
(psiy |9 @ | TPV
1| 10.00 0.00{ 23.08 0.00
2| 27.41 0.00} 83.25 0.00
3| 45.36 0.00{ 104.68 0.00
4
5

Average Q:
Excess Pore pressure:

gpm
psi

Excess Pore pressure:

Average Q: gpm

psi

Q obtained from graph Flow Rate-1

Flow Rate - Graph 2

Filow Rate - Graph 1
2900 -
= ]
3 i
5280ps #» o8 8 8 B8 B B B B B
ey
8 N @ TEST #1
& 2700: BTEST #2
— ATEST#3
2 . X TEST #4
g ) X TEST #5
> 2600 -
3 ]
b 1
2500+ ey
0 1 2 3 4 5
Time (min)

DATA REPORT Rev. ()

k.= Q* In(Riro)l(2nlHo)

MACTEC ENGINEERING & CONSULTING. INC.

1.0
T
T
= A
Q.
B 0B oo oo
e -
04
z O R
e P
S y=0_
T I
0.0 L—r—mer—rmr— o .
0 10 20 30 40 50
Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi --> 0.0000 gallpsi
ko= 0.00E+00 cmisec
= 0.00 ftiyear
12307 10




Pressure Decay Test

Project Name

. NORTH ANNA COL

Project Number: 6468-06-1472

Prepared by:_Z0O

Checked by:

Date:12-7-06

{‘M’_Date: (1] //,7

N.O. Not Observ,"/e"'d
N.A. Not AplicaBle

Date: 8/21/2006
Boring No: B-950
Test Interval: 55 ftto 60 ft (from surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface | Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) (psi) (psi) (psi) (psi) (psi)
0.0 6.8 20 0.0 16.9 34.26 0.0 32.1 52.67
0.5 6.8 19.97 0.5 16.9 34.23 0.5 31.9 52.50
1.0 6.8 19.96 1.0 16.7 34.2 1.0 31.8 52.40
1.5 87 19.94 1.5 16.7 34.16 1.5 31.7 52.27
2.0 6.7 19.92 2.0 16.7 34.12 2.0 31.6 52.14
2.5 6.7 19.9 - | 25 16.6 34.08 2.5 31.5 52.02
3.0 6.7 19.87 3.0 16.6 34.04 3.0 314 51.88
3.5 6.7 19.85 3.5 16.6 34.00 3.5 31.2 51.76
40 66 19.83 4.0 16.5 33.98 4.0 31.1 51.64
4.5 6.6 19.8 4.5 16.5 33.94 4.5 31.0 51.51
5.0 6.6 19.79 5.0 16.5 33.91 5.0 30.9 51.37
6.0 6.6 19.75 6.0 16.4 33.85 6.0 30.6 51.00
7.0 6.5 19.72 7.0 16.4 33.79 7.0 30.5 50.96
8.0 6.5 19.68 8.0 16.3 33.74 8.0 304 50.87
9.0 6.5 19.65 9.0 16.3 33.69 9.0 30.2 50.63
10.0 6.4 19.62 10.0 16.2 33.64 10.0 29.9 50.25
“11.0 6.4 19.58 11.0 16.2 33.61 11.0 29.5 49.90
12.0 6.4 19.56 12.0 16.1 33.52 12.0 29.3 49.65
13.0 6.3 19.53 13.0 16.1 33.53 13.0 29.2 49.54
14.0 6.3 19.5 14.0 16.1 33.51 14.0 29.1 49.44
15.0 6.3 19.47 15.0 16.0 33.48 15.0 29.1 49.34
20.0 6.2 19.38
25.0 6.1 19.31
30.0 6.1 19.24
35.0 6.0 19.19
Test #4 Test #5
Time Surface | Center Time Surface Center b Dissinati
(min) Gauge | Tranducer (min) Gauge | Tranducer 60 ressure Uissipation
(ps) | (psi) (ps) (psi) M
— 50 - & Test #1
=97
e & Test #2{
84 EATest#3§
No data No data 8 X Test#4 |
Test not conducted Test not conducted ® 30 1 [DTest #5 |
9 ] | S
= ]
2
& 20 SNINNI00ee0eeess @ ¢ % ¢
8
o ]
=10 -
01— S ———— .
0 5 10 15 20 25 30 35
Time (min)
1723707

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST

IN ACCORDANCE WITH CORPS OF ENGINEERS,

WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL
Project Number: 6468-06-1472
Date: 8/18/2006
Boring No: B-950

Test interval: g2 ft to 67 ft
Stick up length: 2 ft
Test interval: 60.0 ft to 65 ft

Test Type: Double Packer Technigue
Depth of Water

Table= 42.70 ft (from top of casing)
h1= 43.20 (from top of casing)
h2=21.80 ft (from top of casing)
pw= 62.4 o/t

P, Max= 5563  psi

(from surface)

Prepared by:_Z0

Checked by | it
J

Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

Date:12-7-08

Date: j—{ 7 - & Z

Abreviations:
N.O.
N.A,

Not Observed
Not Aplicable

TEST #1 TEST #2 TEST #3
Actual Excess Pressure=  8.71 psi Actual Excess Pressure= 32.25 psi Actual Excess Pressure= 45.98 psi
Initial Middle Transducer 9.64 psi Initial Middle Transducer 964 psi Initial Middle Transducer 964 psi
Reading= o4 psi Reading= ™ ps! Reading= ™ psi
Test Pressure= 18.35 psi Test Pressure= 41.89 psi Test Pressure= 55.62 psi
Time Flow Meter Surface | Time Fiow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (psi)| (min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (Gal) (psi) (Gal) (psi)
o .| 2787 1.0 0 27881 4.1 0 2789.2 8.3
0.5 2787 0.0 1.0 . 0.5 2788.8 1.4 8.9 0.5 2790.4 24 39.3
1 2787.4 0.8 1.4 1 2789.1 0.6 18.9 1 2790.4 0.0 38.2
1.5 2788.1 1.4 10.6 1.5 2789.2 0.2 17.9 1.5 2790.5 0.2 311
2 2788.1 0.0 10.5 2 2789.2 0.0 176 2 2790.5 0.0 32,9
2.5 2788.1 0.0 6.1 25 2789.2° 0.0 17.3 2.5 2790.5 0.0 33.2
3 2788.1 0.0 5.9 3 2789.2 0.0 17.1 3 2790.5 0.0 33.3
3.5 2788.1 0.0 5.8 3.5 2789.2 0.0 16.9 35 2790.5 0.0 32.6
4 2788.1 0.0 58 - 4 2789.2 0.0 16.7 4 2790.5 0.0 32.5
4.5 2788.1 0.0 5.8 45 2789.2 0.0 17.4 45 2790.5 0.0 33.1
5 2788.1 0.0 57 5 2789.2 0.0 17.3 5 2790.5 0.0 33.2
Average Q: 0.2 gpm Average Q: 0.0 gpm Average Q: 0.0 gpm
Excess Pore pressure: 8.71 psi Excess Pore pressure: 32.25 psi Excess Pore pressure: 45.98 psi

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07
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TEST #4 TEST #5 o
Actual Excess Pressure=  18.17 psi Actual Excess Pressure= 45.98 psi Boring No: B-950
Initial Middle Transducer  9.64 psi Initial Middle Transducer .64 psi|Test Interval: 60 ft to 65 ft
Test Pressure= 27.81 psi Test Pressure= 55.62 psi (from surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
0 2790.5 22 0 2791.2 2.9 Density of water, p,=62.4 lb/ft’
0.5 2791.2 1.4 10.6 0.5 2792.6 2.8 32.8 = 0.0361 Ib/in®
1 2791.2 0.0 10.8 1 2792.6 0.0 372 Length= 5 ft
1.5 2791.2 0.0 10.6 1.5 2792.6 0.0 357 Borehole radius= 2.00 _in
2 2791.2 0.0 10.5 2 2792.6 0.0 34.2 R ranges from 5-10 ft:
2.5 2791.2 0.0 10.7 2.5 2792.6 0.0 32.6 choose R= 5 ft
3 2791.2 0.0 10.9 3 2792.6 0.0 33.5
3.5 2791.2 0.0 11.0 3.5 2792.6 0.0 34
4 2791.2 0.0 11.1 4 2792.6 0.0 33.8
45 2791.2 0.0 o113 45 2792.6 0.0 33.9
5 2791.2 0.0 11.4 5 2792.6 0.0 334
Excess Q* Test
Pressure Pres. |Ke (foy)
es) P )
1 8.71 0.000| 20.10 0.00
2| 3225 0.000| 74.42 0.00
3| 4598  0.000{108.11 0.00
4/ 18.17  0.000| 41.93 0.00
5| 4598  0.000| 106.1 0.00
* Q obtained from graph Flow Rate-1
Average Q: 0.0 gpm Average Q: 0.0 gpm

Excess Pore pressure: 18.17 psi

Excess Pore pressure: 45.98 psi

Flow Meter Reading (gal)

Flow Rate
2794 -
2792§ EEXXXKXKXXXX
XXX XXX XXX X
279()? AAAAAAAAAA
gﬁmnmm@ﬂmmm
2788 PR X R A
1 e
2786
] @ TEST#1
2784 1 ETEST #2
ATEST #3 |
2782 o) XTEST #4
E XTEST #5
2780 ] T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Time (min)

k.= Q* in(R/ro)l(2nLHo)

DATA REPORT Rev. ()
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obtain Q from graph 2 in gpm/psi-->  0.0000 gallpsi
k=  0.00E+00 cmisec
= 0.00 ftiyear
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Pressure Decay Test

Project Name: NORTH ANNA COL

Project Number: 6468-06-1472

Date: 8/18/2006
Boring No: B-850

Prepared by:_Z0, Date:12-7-06
Checked by:__{ M- Dater__/-{ 767
N.O. Not Obsesfed ’ ’
N.A. Not Aplicable

Test Interval: 60 ftto 65 ft
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) (psi} (psi) (psi) (psi) (psh)
0.0 57 19.07 0.0 173 36.29 0.0 33.2 55.42
0.5 5.7 19.00 0.5 17.0 36.04 0.5 31.8 54.44
1.0 5.7 18.93 1.0 16.8 35.68 1.0 304 52.83
1.5 5.6 18.85 1.5 16.6 35.47 1.5 293 51.55
2.0 5.6 18.79 2.0 16.3 35.19 2.0 28.1 50.28
25 56 18.71 25 16.1 35.00 2.5 27.2 49.08
3.0 55 18.65 3.0 16.0 34.68 3.0 26.2 47.96
3.5 5.4 18.57 3.5 15.7 34.31 35 25.3 46.98
4.0 5.4 185 4.0 15.5 34.16 4.0 24.5 45.99
45 5.4 18.46 45 15.4 33.9 45 236 45.07
5.0 5.4 18.4 5.0 15.4 33.48 5.0 228 4415
6.0 5.3 18.28 6.0 14.8 33.15 6.0 21.7 42.60
7.0 52 18.17 7.0 14.4 32.65 7.0 20.5 4113
8 5.2 18.07 8.0 14.1 32.22 8.0 19.3 39.74
9 5.1 17.98 9.0 13.8 31.82 9.0 18.3 38.43
10 5.1 17.88 | 10.0 135 31.34 100 173 37.32
11 5.0 17.78 | 11.0 13.2 30.94 110 165 36.25
12 5.0 1769 | 12.0 12.9 30.52 120 158 35.29
13 49 1759 | 13.0 12.6 30.11 130 150 34.23
14 49 175 14.0 12.4 29.75 140 144 334
15 48 17.4 15.0 12.1 29.39. | 150 137 32.52
16 48 1731 | 200 10.9 2768 | 200 111 28.93
20 46 16.95 | 25.0 9.9 26.18 | 25.0 9.0 26.02
25 43 16.54
Test #4 Test #5
Time Surface | Center Time Surface Center L. .
(min) Gauge | Tranducer (min) Gauge Tranducer 60 Pressure Dissipation
(psi) (psi) (psi) {psi)
0.0 114 28.1 0.0 334 "55.64 ® Test #1
05 112 27.92 0.5 32.0 54.03 501 z Test #2
1.0 11 27.62 1.0 30.9 52.81 E’-: % Test #3
15 108 27.29 15 29.5 51.22 =
20 105 2698 | 20 285 4999 || £ x Test#4
25 103 26.62 25 27.7 48.70 3 o Test #5
30 101 26.35 3.0 26.6 47.91 =
3.5 9.9 26.07 3.5 25.7 46.85 o %
4.0 9.7 25.76 40 24.6 45.79 3 “ g
45 94 2549 | 45 24.0 45.04 @ |Hoon
5.0 9.3 25.18 5.0 23.4 4410 a
6.0 9 24.69 8.0 22.1 4258 T ¢ e
7.0 86 24.16 7.0 20.9 41.00 o
8 8.3 23.69 8 19.9 39.20 10 5
9 8.1 23.23 9 18.8 38.46 ]
10 7.7 2278 10 17.9 37.29 ]
11 7.4 22.34 11 17.2 36.28 0+ AR ‘
12 74 2192 | 12 16.4 35.30 °© 5 10 15 20 25 30 3
13 6.1 21.51 13 15.8 34.35 Time (min)
14 6.6 21.00 14 15.1 33.40
15 6.4 20.74 15 14.4 32.58
20 5.4 19.00 20 11.9 29.06
25 9.8 26.14
30 8.4 23.98
35 2.1 22.02
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name
Project Number

Date: 8/18/2006
Boring No: B-950
Test interval: 84 ft to
Stick up length: 2 ft
Testinterval: 82.0 ft to

Depth of Water

- NORTH ANNA COL
. 6468-06-1472

89 ft

87 ft

Test Type: Double Packer Technique

(from surface)

Prepared by:_ZO
Checked by:__{ ) Dater_ s~/ 077
7
4

Date:12-7-06

Table= 42.70 ft (from top of casing) Abreviations:
hi= 43.20 (from top of casing) N.O. Not Observed
h2 = 43.80 ft (from fop of casing) N.A. Not Aplicable
pw= 624 lo/ft’
Py Max= 68.17 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.
TEST #1 TEST #2 TEST #3
Actual Excess Pressure=  4.60 psi Actual Excess Pressure= 18.49 psi Actual Excess Pressure= 29.26 psi
Initial Middle Transducer . Initial Middle Transducer . initial Middle Transducer .
Reading= 26.36 psi Reading= 26.49 psi ' Reading= 26.36 psi
Test Pressure= 30.86 psi Test Pressure= 44.98 psi Test Pressure= 55.62 psi
. Fiow Meter . Flow Meter Surface | .. Fiow Meter Surface
(Tr:::"n’“; Reading | Q (GPM) GaS:Igrfaa?pesi) (Trm Reading | Q(GPM) | Gauge (Tr:ani Reading | Q(GPM) | Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 | 27776 -1.4 0 2780.3 2.1 0 2781.3 3.8
0.5 2777.6 0.0 -1.0 0.5 2781.0 1.4 4.5 0.5 2783 3.4 33.9
1 2779.1 3.0 8.2 1 2781.0 0.0 23.3 1 2783.1 0.2 38.2
1.5 2779.3 04 9.1 1.5 2781.0 0.0 211 1.5 2783.2 0.2 35.5
2 2779.3 0.0 8.9 2 2781.0 0.0 19.4 2 2783.3 0.2 39
2.5 2779.3 0.0 8.6 25 2781.0 0.0 17.8 2.5 2783.3 0.0 36.3
3 2779.3 0.0 8.4 3 2781.0 0.0 16.3 3 2783.3 0.0 37.1
3.5 2779.3 0.0 8.1 3.5 2781.0 0.0 15.5 35 2783.3 0.0 38.1
4 27793 0.0 7.8 4 2781.0 0.0 14.7 4 2783.3 0.0 359
4.5 2779.3 0.0 7.8 4.5 2781.0 0.0 19.7 4.5 2783.3 0.0 37.8
5 2779.3 0.0 7.4 5 2781.0 0.0 18.8 5 2783.4 0.2 37.1
6 2781.0 0.0 18.7 8 2783.5 0.1 34.4
7 2783.5 0.0 38.1
Average Q: 0.3 gpm Average Q: 0.0 gpm Average Q: NA gpm

Excess Pore pressure: 4.60 psi

DATA REPORT Rev. 0

Excess Pore pressure: 18.49 psi

Excess Pore pressure: 28.26 psi

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07
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TEST #4 TEST #5 v
Actual Excess Pressure=  7.72 psi Actual Excess Pressure= 41.80 psi Boring No: - B-950
Initial Middle Transducer 26.36 psi Initial Middle Transducer 26.36 psi Test Interva 82 ft to 87 ft
Test Pressure= 34.08 psi Test Pressure= 68.16 psi (from surface)
. Flow Meter Surface . Flow Meter Surface
Time : Time .
(min) Reading Q (GPM) Gauge (FriE) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
0 2783.5 2.8 0 2784.7 2.3 Density of water, p,=62.4  Ib/ft’
0.5 2783.9 0.8 6.5 0.5 2785.6 1.8 14 = 0.0361 Ib/in®
1 2784.7 1.6 16.7 1 2786.6 2.0 34.3 Length= 5 ft
1.5 2784.7 0.0 15.7 1.5 2786.6 0.0 35.6 Borehole radius= 2.00 _in
2 2784.7 0.0 14.5 2 2786.7 0.2 38.1 R ranges from 5-10 ft:
2.5 2784.7 0.0 13.4 25 2786.8 0.2 40 choose R= 5 ft
3 2784.7 0.0 12.5 3 2786.8 0.0 36.6
35 2784.7 0.0 1.7 35 2786.8 0.0 36.9
4 2784.7 0.0 1. 4 2786.9 0.2 38
4.5 27847 0.0 105 4.5 2786.9 0.0 38.1
5 2784.7 0.0 10.0 5 2786.9 0.0 37.7
6 2787.0 0.1 373
Excess Q* Test :
Pressure Pres. |Ke (fpy)
s) || )
1 4.60 0.000{ 10.62 0.00
2 18.49 |0.000| 42.67 0.00
3| 29.26 |0.000| 67.52 0.00
4 7.72 0.000{ 17.82 0.00
5| 41.80 |0.000| 96.5 0.00
* Q obtained from graph Flow Rate-1
Average Q: 0.0 gpm Average Q: NA  gpm ; :

Excess Pore pressure: 7.72 psi

Excess Pore pressure: 41.80 psi

Flow Rate 0.1
2788 -

€2787§ Xxxxxxxxx X _
2 2786 | £
2 3 & =
§Z7BS§ X X X X X XXX X %
o 2784 1 x . 0;
@ 7 aananasnd A A 5
g 2783 1 & ah ©TEST#1 o ;

a4 ETEST #2 :
g 2782 1 ATEST#3 y=0 :
“-2781§mmmmmmm XTEST #4 :

éi X TEST #5 i o B :

2780 T T T T T T T T T T T T T T T T 1 ’ ' T 1l0 '2‘0 ' éo ‘ ) ' ) 40v 5’0
0 1 2 3 4 5 6 7 8 9 10 0
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi-->  0.0000 gal/psi
k.= Q* In(R/ry)/(2nlHy) k.= 0.00E+0C cm/sec
= 0.0C ftiyear
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1307 910




Pressure Decay Test

Project Name: NORTH ANNA COL

Project Number: 6468-06-1472
Date: 8/18/2006

Date:12-7-06

Prepared by._ZO
Checked by: AN
N.O. Not Observed
N.A. Not Aplicable

Date:___; 1] %’!7

Boring No: B-950
Test Interval: 82 ftto 87 ft (from surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) (psi) (psi) (psi) (psi) (psi)
0.0 7.4 31.39 0.0 18.7 45.29 0.0 38.1 69.10
0.5 7.1 30.87 0.5 17.8 4403 0.5 30 60.80
1.0 7 30.53 1.0 16.6 42 47 1.0 28.7 55.91
1.5 6.8 30.15 1.5 15.6 41.08 1.5 23.7 52.15
2.0 6.6 29.75 2.0 14.7 39.92 2.0 21.2 48.64
25 6.4 29.34 2.5 13.9 38.69 2.5 18.8 46.13
3.0 6.2 28.96 3.0 13.1 37.58 3.0 17.4 4417
3.5 6 28.62 3.5 12.5 36.65 3.5 15.7 42.01
4.0 6 28.38 4.0 11.9 35.77 4.0 14.6 40.36
45 58 28.05 4.5 11.4 34.89 4.5 13.7 38.80
5.0 57 27.77 5.0 10.9 34.24 50 12.8 37.74
6.0 5.4 27.26 .| 6.0 10 32.84 6.0 11.4 35.70
7.0 5.2 26.77 7.0 9.3 31.67 7.0 10.2 33.84
8 4.9 26.36 8.0 8.7 30.65 8.0 9.3 32.40
9 4.7 25.94 9.0 8.1 29.71 9.0 8.5 31.05
10 4.6 25.56 10.0 7.6 28.9 10.0 7.8 29.93
11 4.4 25.2 11.0 7.2 28.15 11.0 7.2 28.95
12 4.3 24.85 12.0 6.9 27.47 12.0 6.7 28.05
13 4.1 24.54 13.0 6.5 26.87 13.0 6.2 27.29
14 3.9 24.21 14.0 6.2 26.3 14.0 58 26.6
15 3.8 23.91 15.0- 59 2578 15.0 55 25.97
16 3.6 23.64 16.0 56 25.31. 16.0 52 25.41
20 3.1 22.66 20.0 4.8 23.76 20.0 4.2 23.62
Test#4 Test #5
Time Surface | Center Time Surface Center Lo )
(i) Gauge | Tranducer (min) Gauge | Tranducer 80 - Pressure Dissipation
(psi) (psi) (psi) (psi) - ]
00 10 3307 | 00 373 . 6795 ] o Test #1
05 93 31.94 | 05 31.1 6105 || 0%
10 89 3128 | 1.0 264 5567 || B ] # Test#2
1.5 8.4 30.56 1.5 227 50.91 g X Test #3
20 3 mEom N 1S X Test i
30 7 2823 | 30 162 smos || 2 (0 Test#5 |
3.5 6.8 27.81 3.5 15.0 40.78 o
4.0 6.5 27.37 4.0 13.6 38.89 ?)
4.5 6.3 26.97 4.5 12.1 36.76 2
50 58 26.21 5.0 114 35.16 o "
80 54 2553 | 6.0 10.7 34.52 5 %65’3%%% .
70 5.1 2497 | 7.0 9.3 3263 8 XXX§§§§5%@§ w
XX XX ]
8 4.8 24.39 8 8.6 31.22 X
9 4.6 23.93 9 7.9 30.00
10 4.7 23.47 10 7.3 28.88
11 4.1 23.07 11 6.6 27.85 ‘ '
12 39 271 | 12 6.2 27.05 02
13 3.7 22.41 13 8.7 26.31 Time (min)
14 3.6 22.10 14 54 25.61
15 34 21.83 15 50 25.05
16 3.3 21.58 16 4.8 24.52
20 2.9 20.95 20 3.9 22.97

DATA REPORT Rev. ()

MACTEC ENGINEERING & CONSULTING, INC.
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTEDBY: S Mo vy DATE COLLECTED:
BORING NO. _[Saso BOREHOLE DIAMETER: Y IN.
SURFACE CASING HEIGHT ABOVE GROUND: 2. FT.
CHECK DATUM USED: TOP OF CASING__X GROUND SURFACE_

DATUM ELEVATION_/“ A

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 5.8
TEST INTERVAL DEPTH (FROM DATUM): FROM_JS 72 FT.TO 62 & FT.
TOTAL BORING DEPTH FROM DATUM: (9 2.0 FT.

/2 =2 -0l

§-vy-o6

(A) DEPTH TO WATER TABLE FROM DATUM: _472.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM:
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL:

MAXIMUM TEST PRESSURE, Po __ > 2. 77 (Po=[(A+B) *1] + C*.57 psi)

) FT.

|- & FT.

TEST NUMBER: __\ TEST PRESSURE _ | 7. 1] psi PACKER PRESSURE: ! ©O psi

Initial Transducer Readings: Top «-O3 | Middle 74| ,Bottom __/ O. [/
Transducer Readings after initial pressurization:
o \ Top___«+2Y  ,Middle_ !.6g Bottom Y. 4O
Transducer Readings after final flow measurement: -
- Top ,Middle 4.3 ,Bottom ___\- 1 7
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) _GAUGE, PSI
0.6 27 (| | 1.5
0.5 L7997 G |y
e 7ad 1.0 | 7.
|5 2793 L 1|
2.0 2743 yoa 7
(&S 274731 e | 7.0
.0 2757, Z |2
s 2277 s | Cg
{0 2747, & | 61
Y. 2797%.] o | (.q
> .0 2747, o | (. ®
6.0 |

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

BORING NO.:__[3¢5®

DATE: 2-/ D¢

TEST NUMBER: /

TEST INTERVAL (FROM DATUM): Fi(‘)% 370

FI.TO _ Gz. < FT.

PAGE

f_ 'yy {L-’ ; ’Uél

DATA COLLECTED BY: = o

SHUT-IN TEST

PRESSURE: psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PS1
PRESSURE, PSI

& o .3 242.09
©.> (. .2 ra .47
) o ¢ .G (X484
1§ c 7 [ ¥
120 L 7 14,47
2.y C.7 (=140
3.0 .7 14  P7
° D\ C . 7 (8 z K)/
¥ .0 (.G L9975
g > [ (8. g0
y.o [, YA /],79
.0 G .0 (97
1.0 Co. > 1T
q .o (o> ton (3
Q.0 C. 5 186y
{0 .C C. (n. .G
e (.. A JAS Y
120 e-“A (8.5 &
(3.0 .3 153
(U0 Le @ A SO
3.0 G2 (A47
100 (.1 | ax3
5.0 G- | (q.%1
300 G R
53.0 C.o '
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518 '
Stop Watch: serial number SW1

Above calibrated 5-5-060r5-18-06 7, 4 ¢ co REs0 . M1I7- 2

R}
{q - B’ 7 -t
T! 37 -
S o
DATA REPORT Rev. 0 MACTEC ENGINEERING'® CONSULTING. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 7S Yeew evef DATE COLLECTED: _¢-'"06
BORINGNO. ® =3© BOREHOLE DIAMETER: M/ IN.
SURFACE CASING HEIGHT ABOVEGROUND: 2.9  FT.

CHECK DATUM USED: TOP OF CASING_¥ _ GROUND SURFACE_____
DATUM ELEVATION _~v

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER
TEST INTERVAL DEPTH (FROM DATUM): FROM _ X 7.0 FTI.TO_¢2-2 ¥T.
TOTAL BORING DEPTH FROM DATUM: ! 6<% .0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: < 2.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: - FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: /(. &  FT.

D\
- FT.

; MAXIMUM TEST PRESSURE, Po_S Z. 7% (Po = [(A+B) *1] + C*.57 psi)

TESTNUMBER: __L  TEST PRESSURE . Q% psi PACKERPRESSURE: !°© psi
Initial Transducer Readings: Top « 0% , Middie 7.\ ,Bottom __ | D |/

Transducer Readings after initial pressurization:

Top, S ,Middle __\4. !5 ,Bottom __ 1. | 9

Transducer Readings after final flow measurement:

Top_ %% . Middle b il ,Bottom __ 4. (4

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS

READING, (GAL) GAUGE, PSI
0.0 2797, e (.0
05 79, 2 2 .o
R 17 Q. A AA
IS 27 Q7,5 s 14'6
2.0 17 47,y Q/ ZANS
15 27 a3y s (¢4
30 27 @y ’ o (¢ .4
bR 793y )=4 (¢.o
Y0 2t any /gf 16.49
.3 279y o (G-9
S 0 7795 /@/ [(;C\
b.o |

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE 3

BORING NO.:_ BT 30 z
DATE: R Ul-00 AR
TEST NUMBER: T : .
TEST INTERVAL (FROM DATUM): FROM S 72 FT.TO_&G2.2 FT. R
DATA COLLECTED BY: __ > “oweauf
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 g o o6
0.3 s LIS
.0 1 7 94,20
N G- 7 2. 1 b
2 .0 (Lo 7 3 /2
2.5 (L. ¢ 2908
2 [C-¢ S0 Y
30 [ Lo 3400
‘.0 LD 3348
b [ 6D 33ay
> .0 1.5 B3.af
(o oA 7760
7.6 (- 5,79
{.0 ) 33.7Y
90 L&-3 261
10.¢ -z 3369
.6 VAR T3¢/
Q20 N Eilva
3.0 il | 1350
(%R { Cr ( T3
Lo 16:0 TP
EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518 '
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06
_ Tosts® B0~ “7-67
* vf - BT37 L
1
- Tes7_ o
DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

oy
MACTEC ENGINEERING AND CONSULTING, INC. / . 50t
PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472
DATA COLLECTEDBY: 3 Mo« .o/  DATE COLLECTED: __ 8-%.06
BORING NO. __ 3 9370 BOREHOLE DIAMETER: ___“/ IN.

SURFACE CASING HEIGHT ABOVEGROUND: ___ 2.0 FT.

CHECK DATUM USED: TOP OF CASING___ X~ GROUND SURFACE_____

DATUM ELEVATION __ L - -
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ > ° & FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM_S -2 FI.TO 6% Y F¥T.
TOTAL BORING DEPTH FROM DATUM: __(©2.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: Y%7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: S T

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ - ¥ FT.
MAXIMUM TEST PRESSURE, Po > .77 (Po=[(A+B) *1] + C*.57 psi)
TESTNUMBER: __” _ TEST PRESSURE 5 . 7 7psi PACKER PRESSURE: ! ®© psi

Initial Transducer Readings: Top__ ¢ 3 » Middle Z. ul ! ,Bottom _ 1 &, H
Transducer Readings after initial pressurization: - C

: Top__«17) » Middle }.} [ ,Bottom _4_1 2
Transducer Readings after final flow measurement: .

Top__ ¢TD , Middle 487Y Bottom _A.[%
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI

00 . | 27475 PR
0.> 279% 9 P | tap
| D 27 G? . =t /@/ 2. (7'
> 2743 g K
1.0 27490 4 < |99
<5 279% g o | 3Ly
3o 27 9%, 9 = |3z
3 S A7 a8 O | 3
§.0 279% .5 o | et
$5 2 a4 & |
7.0 1T747%.9 o | 9Ly

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3
BORING NO.: R&>7°

DATE: ¥ -1l-0 & &
TEST NUMBER:__ 3 : o>
TEST INTERVAL (FROM DATUM): FROM _57.9  FI.TO_6%-O FT. Y,
DATA COLLECTED BY: ___ < o, o 4 ’
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
, GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 XS S 267
0.5 304 v ,30
1.9 3.8 Se Mo
VO 3.7 5.2 7
0 3.0 Sy
. 5. 5= 3.0
3o 3. Y “1.8F
3.5 2.2 Jl.7é
% 30 S16Y
45 3O EAN|
5.9 1e9 =137
(-6 .6 S0
1.0 NG 50.9¢
g0 o, 4 50,87
@.0 26, T Lo.63
10.0 14. N Sl N
L0 TA.S Lida A0
1.0 24.3 MG (S
(3.0 29, w Aoy
10 4. BR Yy
5.0 z9. 0 -atd
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '

Stop Watch: serial number SW1

Above calibrated 5—5—0§ or 5-18-06 Tests * B SO~ M3 5742

N 3 A

[ 3K [}

~T337-

DATA REPORT Rev. () MACTEC ENGINEERING& CONSULTING. INC. 1/23/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET OAL)/
/5

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: O tow o DATE COLLECTED: £-!-9 4
BORING NO. [ “50 BOREHOLE DIAMETER: | IN.

SURFACE CASING HEIGHT ABOVEGROUND: ___ 1.0 FT.
CHECK DATUM USED: TOP OF CASING_ X _ GROUND SURFACE____
DATUM ELEVATION v ~~ X
DISTANCE BOTTOM OF TOP PACKER TQ TOP OF BOTTOM PACKER 5.9 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _57.c FT.TO_¢1-? FT.
TOTAL BORING DEPTH FROM DATUM: _|%L.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: _ g2 7 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __. 5 FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 1¢.9 pr.
{/  MAXIMUM TEST PRESSURE,Poc_>2.77 (Po=[(A+B)*1] + C*.57 psi)
A T gwWELl 20 )
TEST NUMBER: __ Y TEST PRESSURE. 5377 psi FACKER PRESSURE:_{ ¢ 0 psi

Initial Transducer Remiings: Top , Middle , Bottom
Transducer Readings after initial pressurization:
. Top, , Middle , Bottom
Transducer Readings after final flow measurement:
: Top, , Middie » Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PS1
oK%
0.5
| 0
LS
L 0
PR
3.0
3.5
C\ 0
w )
5.9

.\ 6&4’ gk\:‘eegl.l / {Aole w ot FTlke wu."f/

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET N J/ ;
W 504
MACTEC ENGINEERING AND CONSULTING, INC. / it
PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 3 Yow o/ DATE COLLECTED: __¢¥-1'-2¢
BORING NO. _ 84s™® BOREHOLE DIAMETER: __*! IN.
SURFACE CASING HEIGHT ABOVE GROUND: __ 1.0 FT.
CHECK DATUM USED: TOP OF CASING_X __ GROUND SURFACE___
DATUM ELEVATION A /<
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 5.0 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM S70FT.TO_G 1.0 FT.
TOTAL BORING DEPTH FROM DATUM: 02 o FT.
(A) DEPTH TO WATER TABLE FROM DATUM: _-{2:¥ FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ___. N
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 1¢ - g FT.
MAXIMUM TEST PRESSURE, Po 52 77 (Po=[(A+B) *1}+ C*.57 psi)
TEST NUMBER: N TEST PRESSURE 3277 psi PACKER PRESSURE:_ /09 psi
Initial Transducer Readings: Top , Middie ~___, Bottom
Transducer Readings after initial pressurization:
. Top, , Middle ~_, Bottom
Transducer Readings after final flow measurement:
: Top , Middie , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
0.0
0.5
| & -
I3
Lo
T §
.0
5 s
. 0
.2
> .0

est '
hY Skteele bole wont lule o ore

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSOLTING, INC. 1/23/07



PACKER TESTING CALCULATIONS FOR PMAX)

Date; $-(¢€-oC

BoringNo. 3 &5"0O

TestInterval: 57 2 t0 (7.0 feet from Datum

Casing Stickup 2. © feet

PoMAX =(h; x 1)+ (h2x 0.57). by and by, are in feet, see sketch. PoMAX is in psi
Ses €

h; = Distance from the-datess to the water level

hy = Distance from the water level to the center of the test interval

h=_ Y32
h=_ 57 . 7 YA
PMAX=_ 2% 957 = 3U77
SKETCH
© _
}.B
- f T
c:(gn‘i 2.2 , Crfl)w'\&l
/x,—\.&/
— h,
-
A 4y
S2.a .
Cevtehs /"?
TEST
(NTE AL -
— || — h2
| 2L
. >
W____.‘L?:---hﬁ
2oy, O i
»

23/07
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 172370



PACKER TESTING CALCULATIONS FOR P(MAX) &@ J s
. ( 1 '

Date:___ ¥-1¢ ©C

Boring No. _ 3 45>™©

Test Interval: {2 .0

10 670 feet from Datum

Casing Stickup 2. feet

POMAX = (hy x 1) + (b2 x 0.57). by and hy are in feet, see sketch. PoMAX is in psi

&5

by =Di§tance from the datur to the water level
hy = Distance from the water level to the center of the test interval

h= u3.<Z
- GVVA'
hp=_CUS . w427 = 2(.%
PMAX = L\‘Sl + IZ.(,(I = 5-5. xS
SKETCH
2 _
. 3
casing | T
2 . _ , Crmumc‘
/\_/"'\b/
— h,
Datfusn £ e
0 - ,
ot d
TEsT -
{NTERVAT -
5 — hz
wh | L]
[,W —— O o § o] > ("‘LS
o7
7. —_—
"

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

!'
MACTEC ENGINEERING AND CONSULTING, INC. % : 2
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: S Mo w o & DATE COLLECTED:
BORINGNO. 3 95O BOREHOLE DIAMETER: __ Y IN.
SURFACE CASING HEIGHT ABOVE GROUND: 2.2 FT.
CHECK DATUM USED: TOP OF CASING_ X GROUND SURFACE____
DATUM ELEVATION /L '
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __~>-© _ FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _62.0 FI.TO 7.0 _ FT.
TOTAL BORING DEPTH FROM DATUM: _/©2.© FT.
(4) DEPTH TO WATER TABLE FROM DATUM: 427 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __«>_ FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ 2. € FT.
MAXIMUM TEST PRESSURE, Po_ 53 6 (Po = [(A+B) *1] + C*.57 psi)

¢-18-0¢

TEST NUMBER: __\ TEST PRESSURE _/ ¥. 35" psi PACKER PRESSURE:_[©9 psi
Initial Transducer Readings: Top Y , Middle &.¢ ‘( ,Bottom __/ 1.2
Transducer Readings after initial pressurlzatlon
Top___ .22 , Middle 2.6 > Bottom _!'- G
Transdacer Readmgs after final flow measurement:
Top_ .24 . Middle_ '“-“C  Bottom 1.3
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
0-0 L7 P 7.0 ~ l.o
0-> 27¢ 7.9 Q/ l.o
).o 17 874 9 1.y
LS 27 8.\ Lt 106
.0 7 8§ | ,0/ (0.5
L5 1§81 j24 G-/
5.0 788 .| . 3. C{
}5‘ 2788 .| /@/ S-&
L& , O 17 3%.( g J\. 8
W5 1775\ /@/ N
5.0 2791 & N
) ‘

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING., INC. 1/23/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE Z%

BORING NO.:__ 3 =36 7
DATE:__ €-1€-C0

TEST NUMBER: \ _ /j/
TEST INTERVAL (FROM DATUM) FRO 6L-0 FT.TO 67.0  FT. }J . ‘;,05’
DATA COLLECTEDBY: __ 5 oo (L
SHUT-IN TEST

PRESSURE:____ __psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PS1
PRESSURE, PSI]

6.0 N7 ra.07

O.> .7 ‘?.00

o) 3.7 (.9

S 5.6 1 ¥ 85
12.e 36 | ¥ .7

oy Me L7

7} .0 3 (.65

3 s 3.4 3. 57

) 707 S Y ES

Yo 3 Y 1€.v¢

> 0 SN 1 &. 40

{,.0 N (8.2 p

7.0 a-T ' 8. 17

¥.0 ST |07

4.0 St (7-9&

jg. 0 > |7 . &¢

.o _ 3.9 \7. 78

1 7.0 - 3.0 V7. ¢ o

13.0 Y. .A 17 .5

4.0 q.9 V7.0

157, 0 “o@ (7.0

(6.0 Y. 7 37

20.0 - . 6 (6 & X

5.9 h.m R

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518 ’
Stop Watch: serial number SW1
Above calibrated 5-5-06or 1806 - * BY5° - migr =67
S Ber

_fler- "

ff

Cf

-
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1723/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL

DATA COLLECTED BY:
BORINGNO. 9y 0O

5 Voo

PROJECT NO.: 6468-06-1472
DATE COLLECTED:
BOREHOLE DIAMETER:  “/

SURFACE CASING HEIGHT ABOVE GROUND: L. © FT.
CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE
DATUM ELEVATION A4

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER

C-1¢-9 ¢

A
s

N

y.2 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM_G2.¢ FT.TO_¢ 7. © FT.

TOTAL BORING DEPTH FROM DATUM:

{O1.p FT.

(A) DEPTH TO WATER TABLE FROM DATUM: _ 47 7 FT.

-—

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: _ . > FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ % \. ¥  FT.

MAXIMUM TEST PRESSURE, Po__ > > - ¢T (po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: _ &~ TESTPRESSURE ?C'/7 4 PACKER PRESSURE: ! ©© psi
Initial Transducer Readings: Top A , Middle “.6 Y . Bottom R.42
Transducer Readings after initial press;tri&ation: :

o Top___° , Migdle [ ¢-Hb ,Bottom __((. > §

Transducer Readings after final flow measurement: ‘

, Top__ 2| ,Middle  ¢3- 1% ,Bottom ¥ -3 £
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS

READING, (GAL) . GAUGE, PSI

®.0 178y | / 9

0.> 2788 p 1.~ ¢4

.o 17¢A | .G 154

S 27841 M 1 7-4
2 0 -7 ¢4.1 /g/ 1 7.0

.5 17917 /@/ 1 7 }
3.0 2774 /0/ 17|

e} 219482 £ A

v 0 275 1T & |7

=y 11 4.1 o |11

N O 1154 T g |

(e

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3

BORING NQ.:__i$a50 9

DATE: _¢-1%-06G

TEST NUMBER:_Z . [

TEST INTERVAL (FROM DATUM): FROM_$1-9 FT.TO_6 7-C_FT. /

DATA COLLECTED BY: __ 2 Yowa f i

SHUT-IN TEST

PRESSURE: __psi

TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0 (7.7 3¢.29

0.> 1'l.0 3C.04

o 16-3 }S. 62

{3 166 3347

L .0 (¢ .3 15014

L (¢ 1 37 .00

3> 0 le.0 34.C9

3 5 187 349

\ 0 'S, ¥ JY.1¢

Y3 Y 37.40

>.0 1S, I E

C0 (4.9 33157

7.0 (<Y pYXEE

£.0 Uy J2t

.0 1759 3 {.72

) 11,5 EEXE

(1.0 13.72 Jo. 4y

2.0 12 J 0.2

3.0 12.6 30,

‘q.O . [‘L.U\ - 1(‘\_ 15’

3.0 AT A 29 .3 S

26.9 lo-& 717.68

3.0 - 4.4 26 &

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 o4 B S0 - SFrir-¢7
“ = TI ‘2 - tf

" = MLET- o

DATA REPORT Rev. 0 MACTEC ENGINEERING &TLCONSULT]NG. INC. 172307



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL

DATA COLLECTED BY: 5 Yew . ./
BORINGNO. £ a0

SURFACE CASING HEIGHT ABOVE GROUND:
CHECK DATUM USED: TOP OF CASING_¥ __ GROUND SURFACE____

DATUM ELEVATION v A~

TEST INTERVAL DEPTH (FROM DATUM): FROM

2.9

PROJECT NO.: 6468-06-1472
DATE COLLECTED:
BOREHOLE DIAMETER: <l

FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 4% 7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM:
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL:
MAXIMUM TEST PRESSURE, Po 5 > * CZ (po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: _ 7 TEST PRESSURE

—
2> FT.

C-1g 06

ST

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 3- 9 FT.
CZOFT.TO 67.0 FT.

TOTAL BORING DEPTH FROM DATUM: (©2.¢ FT.

>75.6Zpsi PACKER PRESSURE: (@ psi

Initial Transducer Readings: Top__ .UM » Middle Ao ,Bottom /2.4
Transducer Readings after initial pressurization:
, Top__ - & ,Middle_ 2> (§ ,Bottom __'!. 3 ¢
Transducer Readings after final flow measurement: 1550
: Top_ \ ¥ , Middle > ,Bottom (!.37
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
©.o L7 P92 v $.3
2y 17 e | 4y 39.2
1.0 vt %00 L | iz
|3 2T 90,y 7 2 | Blecd ot some gt oo
.0 2740 .5 j-4 52.9
T 2@ & 3.2
3.0 Gy o) 333
35 110> g 3¢
% .0 ¢TI Vol i RN
) 727905 & '31./
50 275103' % 37,1
Co |

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3
BORING NO.: 13450 )

DATE; C-(f-9vo6

2

TEST NUMBER: ) : , /ﬁﬂ/ v 0l
TEST INTERVAL (FROM DATUM): FROM 62- © FI.TO &7.2 FT. s ,z'//
DATA COLLECTED BY: = e '
SHUT-IN TEST

PRESSURE: psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

0. 9.7 SO UT

c.> 3. 5 Hu Y

L-© e A .

]S 2. TS

2.0 2 3 >0 .2

T 7.7 “a.oZ

YL .0 Te- T U7 9¢

2 < 5.3 yl.9%

M .y SR

s 7 o~ Y., 2 7

~ 9 1.3 G

L -0 21.7 Q.60

“-& FASR “Ls

g.? 9 .3 7 4,74

4.0 (3. ) 3 3.3

(0.2 ‘7.3 ST3*

L0 ((.> 36>

\Z2.0 (5.9 B

(3.0 S .9 3493

.o \"’\"'\ 3-}}.\1\

(2.0 .7 IRL

25.0 T, LE D
15 - Q.0 2¢.02

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Botiom)

Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-0¢ or 5-18-06

DATA REPORT Rev. ()

Tests © Baso - M361 67
- T3 gr -

v - 8} €T - oy

MACTEC ENGINEERING #-CONSULTING, INC.

1723/07




DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET /l@
2" &0 &

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 64638-06-1472

DATA COLLECTED BY: 3 Vew o/ DATE COLLECTED: g-1¢-2¢
BORINGNQ. 3 @50 BOREHOLE DIAMETER: Y/ IN.
SURFACE CASING HEIGHT ABOVE GROUND: —1-©  FT.
CHECK DATUM USED: TOP OF CASING_X _ GROUND SURFACE____
DATUM ELEVATION VA .
S¥e)

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM G40 FT.TO 470 FT.
TOTAL BORING DEPTH FROM DATUM: |OL. 0 g,

(A) DEPTH TO WATER TABLE FROM DATUM: 2.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: . & FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: L !.&€  Fr.
MAXIMUM TEST PRESSURE, Po_5S. (2. (Po=[(A+B) *1] + C*.57 psi)

TEST NUMBER: _ “1 TEST PRESSURE 27 ) psi PACKER PRESSURE: '/ €o psi
Initial Transducer Readings: Top___+ 2" ,Middle ___ A -0Y  Bottom __ i3 .Y
Transducer Readings after initial pressurization: -
Top___«1 ¢ , Middie 3.5 0 ,Bottom __ ). 76
Transducer Readmgs after final fiow measurement:
- Top 20 , Middle Iq.8¢ ,Bottom 1.3 ¢
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
©.o t7 %0 5 - .2
0.3 17 GL T | .o 15, G
| .6 o z 8. ¢
. o 17 al. ye} to.>
215‘ ~7 20T Jaf 0.7
3 o 274al.% O |1
3. 27T 4.7, o | (1.0
¥ O 174l o | ILT
e Tl 2 z |H3
S o T7al. o il Y
L .o '

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1723/07




DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL - PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 75 Howa./ DATE COLLECTED: __P-!§. o&
BORINGNO. B aso BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: ¢ & FT.

CHECK DATUM USED: TOP OF CASING_ >~ GROUND SURFACE____

DATUM ELEVATION _1v>

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER _ S - ©  FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 2.0 FT.TO 67 C FT.
TOTAL BORING DEPTH FROM DATUM: /vy & FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 47- 7 ¥T.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: .~ FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: %! €  FT.
MAXIMUM TEST PRESSURE, Po_3S 3. 62 (Po=[(A+B) *1]+ C*.57 psi)

TEST NUMBER: S TEST PRESSURE. 1:‘@ psi 71:?&&1{ PRESSURE: £ 0  psi

Initial Transducer Readings: Top___ oY , Middie 9.64 ,Bottom __(T.y 2

Transducer R\eadings after ini_triz:) pr&s‘stlbrigation:, e G re  pottom 11 3C

Tmnsducer Readings after fm;:) ;low m:ea:ur%e_n;m e Z '7 :i;u Botiom ;:cm{

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) . GAUGE, PSI

0.0 176 (L — .9

0.3 27 Q. C ~.7 31 ¥

[.6 N747. 6 4 > T

S 17676 & 35.7

1.0 279 1. b o | Fdz

LS 2740.C ). 22.0

30 27126 o |35

3y 1746 & |54

0 2742.( £ |37y

A 2791 4 & 314

5.0 2796 o |53

b.o

DATA REPORT Rev. ) MACTEC ENGINEERING & CONSULTING. INC. 1723/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3
BORING NO.:_ 39 5© 2
DATE: £-15.- 04 4, ‘
TEST NOMBER:__ >~ - fBQ 50k
TEST INTERVAL (FROM DATUM): FROM &R.2 FT.TO 67. O FT. S
DATA COLLECTED BY: SHHo wed
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI

' PRESSURE, PSI

0.2 E%Y7 SV 6 Y
0.5 39,0 O, 0D
) Jo, 4 v 2.8/
b La,§ Jl 21
z 0 Lg.5 HA, Ao
R 3TT “uf. 70
3.0 6.6 Y. a)
3> .7 UL
b4.0 Ly G AN
Y -7 "LL(O . S L’B"’\
5.0 134 “W{ LY
L0 2E 3¢
1.° 0. N UL OO, gan
3.9 (A o Fa BT 7o
G.o (%Y YA
(0.9 1 7.9 : 27 v &
.o ‘y','7 3¢ .2 €7
‘1o [ 95379
3.0 cb\g’ = o3 b

) . (> | . 340

>0 q 37 5P

20,2 TN .08

N0 S5 —2(. 1Y

ZH.-0 ¢ ‘ 23 -ay

EgtsllfnmNT USED Tl 27.0%

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06

T{S“fsf Bavo- M3I6Z2-C7
1] -~ Ty ¢2 - !

(& - (Sj' (ﬂz' v

DATA REPORT Rev. ) MACTEC ENGINEERING &CONSULTING. INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: Bise

DATE: g 7-06

TEST NUMBER: 4 :

TEST INTERVAL (FROM DATUM): FROM_ &2 » FI.TO_C 7O FT. ‘

PAGE 3

:
z

DATA COLLECTED BY: T o o o
SHUT-IN TEST
PRESSURE: ___psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
. PRESSURE, PSI
0.0 LY PN
0> [z 7. A
V-8 N 27 6
) g 32 , L 2~
2 0 (0.3 20 4§
T (0.3 Ll T
) L O .\ 2635
3 - QA 6 .07
¢ 0 A. 7 > 70
oD Ay ’25 “ o
5.0 a3 2519
C -0 Q.0 LY Gy
7.0 9 G LNl 6
g.70 &= 23¢9
“a.0 g\ 3L
(p.0 7. 7 2. 78
o 7~ (_( ?—‘{_'}:(
0 Ty 2{.9%
130 [ 1
4y (p N YN
Yo G ¥ 0. 7Y
10.9 . G M Iq o0 O
LSt 7 g =

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
| Tecke ¢ Baso - mHer -7

l‘ "‘rt.féz\ Cl

(- Buygy NI

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1723/07
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PACKER TESTING CALCULATIONS FOR P(MAX) 37 7

Date: E-19-o( !

Boring No. B 9»y©

Test Interval: £ 10 o €9.0 feet from Datum

Casing Stickup L O feet

PoMAX = (h) x 1) + (hpx 0.57). h; and hy, are in feet, see sketch. PoMAX is in psi

h; =Distance from the daturn to the water level + H.sh* +* Caye wbure P
hy = Distance from the water level to the center of the test interval

h1‘= b\l"f"f .;” 263.7_)

\FV“'\q

I S A A = YUl
PMAX=_""2 4 214.4 = G8.I¢
SKETCH

4.7 |,
St L
10 e,
Ceswtesi /"7
TEST
{NTE A -

ha
yo| | —

Tef

——————

comar 1 e f . LPET
0
@07 g-—--—

-

®

/23/07
DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING., INC. 1/23/0:



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

ﬂ g 0L
MACTEC ENGINEERING AND CONSULTING, INC. e
PROJECT: NORTH ANNA COL ©  PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 3 New._/ DATE COLLECTED: __ §-18-0C
BORINGNO. (3430 BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2..©  FT.

CHECK DATUM USED: TOP OF CASING__ > GROUND SURFACE____

DATUM ELEVATION A7~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ > - © .

TEST INTERVAL DEPTH (FROM DATUM): FROM §Y.2 FT.TO £9.9 FT.

TOTAL BORING DEPTH FROM DATUM: ! 07 oFT.

(4) DEPTH TO WATER TABLE FROM DATUM: 42.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __ +J_ FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: “43.&  FT.

MAXIMUM TEST PRESSURE, Po_( €. [ ¢ (Po = [(A+B) *1] + C*57 psi)

TEST NUMBER: | TEST PRESSURE _1.2.Y ﬂ’i;si PACKER PIEESSURE: loo psi
Initial Transducer Readings: Top__ 85 & wmiadie ** -3 L T8N wom 2 /¢
Transducer Readings after initial pressurization: - it
. Top__ 4 07 JMiddle ¢85 ,Bottom 714
Transducer Readings after final flow measurement:
Top___7-¥5~  Middle  272.(¢ ,Botiom __“{.®PC
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
0.6 ‘ 777 pd - ol Y
05  |-2711¢ | -o
o 42 7791 <0 | +% T
) 27743 < 1.
L.p 27 7.3 o §.q
2y 7743 ) g%
7
3.0 °7 43 V8 g
3.5 27743 Vg g |
4.0 2774.0 A 7.%
4.5 2774 3 o 7.6
5.9 2774 g | 7.y
(-0 |

.* 'pg/ P‘l ‘r..(.c g~ l‘hf"o(f“iﬁws" “we w-V“ ée VS'/‘} !.'X +he h“-!vr“' lpftf;vrf
r~stend ¢ Fla e ‘/3 A\“FO/ whiehix felon Vet Pr €SSurg 20.4¢

m—

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3
BORING NO.: R45 0 7

DATE:___¥18-0G
TEST NUMBER: __| V5

TEST INTERVAL (FROM DATUM): FROM €2 -0 FT.TO £Y2 FT. s
DATA COLLECTED BY: 7S Hewrooed
SHUT-IN TEST
PRESSURE: __psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
6.0 7.9 (.39
0.5 yall 3087
o 70 3033
[ -3 G2 30.13
.0 r .G 2.7
AN (.4 21.34
3 'D- - T 25 [‘6
3> (-0 28 6L
W0 c .0 2_i3 ¥
S S - % 2y 0>
5.0 5.7 7. 77
y D 33 27 30
b.o = 277.2¢
o .> 2.3 27. 00
7.0 S. 2(.7%
7.3 J.o (.3
) Y.« 6.3 ¢
3.3 Yo 2¢.0(4
4 o Q.7 58 Y
i .7 S
.o Y. 3.5 06
TR Yo 1§, 25
.2 4. . d
“‘D- q.’) sto}
IR.o Y.x z4.e5"

12 EQUIPMENT USED @ U
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

1 y Flow Meter Omega FTB-4110 serial number 32019518 -

3 ‘Stop Watch: serial number SW1 ! 293y

: N 4.0 T

*1-Rbove calibrated 5-5-06 or 5-18-06 3% 2u.n !

.y 3.¢ g
(et 7 BSso - Mgy - g9
L gred-
I P R
(IR
- 3. 2 «
1 5SS A
2.7 iy T
€6,
" 3.6 23 el
E2N 1.6 . =2%3.30
1?7 0 1.5 23
20.0 9 21606
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: S Howad/ DATE COLLECTED: __£-19-9 6
BORING NO. I3 a3™0@ BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.©  FT.

CHECK DATUM USED: TOP OF CASING__ X __ GROUND SURFACE_____

DATUM ELEVATION A ~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ___ > & FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM g+ .0 FT.TO & v FT.

TOTAL BORING DEPTH FROM DATUM: [O 2.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: -42.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ->  FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 473.& gt
MAXIMUM TEST PRESSURE, Po __ 68,16 (Po=[(A+B) *1] + C*57 psi)

TEST NUMBER: _ % TESTPRESSURE _ 44 %8 ni PACKER PRESSURE: (99 psi

Initial Transducer Readings: Top_ § .5 2 , Middle 2% ‘14 , Bottom __* . [ ¢
Transducer Readings after initial pressurization:
Top__ 7.5  Middle % G ,Bottom __>7.2¢9
Transducer Readings after final flow measurement: - 2¢
: Top_ (.50 , Middle 2.3 “\ , Bottom AT
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
O.c 177 7a e .
0.> RSN (.Y us
.o ~279( .0 )24 575
> 27410 i IS
.0 27¢%€(.0 ol G
15 278 o o 1 7.8
3 0 27 91.0 o | 143
NS 27¢(.0 5 (ST
Y .0 27 9.0 & 4.7
45 27800 o0 14,7
>.0 27800 & | ¥y
R 7278 0 o (&7

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE 3

BORING NO.: 2
DATE: g-18-0 &
TEST NUMBER: : a
TEST INTERVAL (FROM DATUM): FE?M <o yr.ro €10 ¥T. WMo
DATA COLLECTED BY: __J Hww A
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
©.0 (8.7 q45, 29
O.> 1 7. 8 4.0
| .o (-6 “ . M7
| -2 &6 Yl og
2.0 (M. 7 8.6z
T .5 3. 2%.¢4
3.0 17 -] 1758
3> \T > 360y
I 1. & 22377
Y- LY Jy£a
> -0 N I4.2Y
¢ -© 100 3224
.0 2.2 3.7
y.0 5.7 3665
4.9 & .7}
(6.0 7.6 g .o
IR0 7.2 28y
1 O (o JA 27.47
3 .o c.> W.E7
0 -2 2630
130 S.o 1S 7y
L .0 S ¢ 13,3/
28 O “. g 23.7(,
EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG seriai number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518 ‘
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06
WCS{_SG' R aso -~ mLe4- €49
’ o= T 14 B
Bz &«
DATA REPORT Rev. ()

MACTEC ENG[/\’EER[NG‘ELCONSULT]NG. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC. ﬂ %/L bt
PROJECT: NORTH ANNA COL *  PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: S Hoi s/ DATE COLLECTED: __ §-€-0¢
BORINGNC. _ 3 9450 BOREHOLE DIAMETER: ¥ IN.

SURFACE CASING HEIGHT ABOVE GROUND: <. © FT.

CHECK DATUM USED: TOP OF CASING_¥X _ GROUND SURFACE____

DATUM ELEVATION A/ o

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ___ 5 - © .
TEST INTERVAL DEPTH (FROM DATUM): FROM _£9-©¢ gr.10 € "0 ¥T.

TOTAL BORING DEPTH FROM DATUM: 02 .0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM:  *> FTL.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: “3.8 ¥
MAXIMUM TEST PRESSURE, Po_C& . | (Po=[(A+B) *1] + C*57 psi)

TESTNUMBER: _ 5  TESTPRESSURE _C8.{ psi PACKER PRESSURE: /oo psi

Initial Transducer Readings: Top g>52 » Middle 7«"(0- (1% ,Bottom __ =9 ( ¢
Transducer Readmgs after initial pressurization:

Top_ (.50 - ,Middle___22.5{ Bottom 28.2
Transducer Readmgs after final flow measurement

Top_ .4 Middle 295 ,Bottom 3. Z°
TIME (MIN) | FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) _GAUGE, PSI
O.0 | 27903 — 3¢
0.5 11§3.0 7y BN
o 2793, 1 <$.2 -
{.5 17‘@3,7— 3 3> v
L@ AU L 340
5 27 £3.3 7 363
. 7 €3 5 V.4 77 |
75 17333 o 3¢
4.0 L7353 & 15N
4.3 ~ 783 & 7 9
5.0 17 §3.4 2 $7.)
G o 7 8.5 2 sS4y
7 o 793> g | =%.1

DATA REPORT Rev. 0 MA C;TEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE §

BORING NO.:__ 3 750 7

DATE: K"/Q"Oc y - 1{;}6
TEST NUMBER: ___ % | W 1
TEST INTERVAL (FROM DATUM): FROM _£“.2 FI.TO & “LO FT. 4

DATA COLLECTED BY: ___ 5 tew

SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
O 2 280 G 1@
0.5~ 30.0 0 -RD
Ne) 2l ( .4
L.y ('2'7 T 7.5
AR, 2 1. S L
S I “(.\3
J .0 (7. 44 |7
3o tS 7 Y 2. 9|
\ .0 (M. o “0.36
k(.)\ \'54 7 3890
5.0 v Y 37-74
G- ° ! 35 (0
< .C 0.7 3% .84
§-0 a3 32,40
9.0 Z.D 3.0
0.0 7.% 70 A3
0 7.2 2¢.6%
(2.0 6.7 1Y .0y
(3.0 G2 27.29
4.0 ~ > .5 2C 60
LS. RSN 2347
L -D 5.2 REW !
) u.r 5. o
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial namber 2634708001

Flow Meter Omega FTB-4110 seriai number 32019518 '

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06

Teg-LS: 8450 - M3 U~ <9
5 N 2
't - T3 &4 -

~
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET /Qﬁ
A

MACTEC ENGINEERING AND CONSULTING, INC. : (L>
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: _ 5 Fowo. d DATE COLLECTED:
BORING NO. 45 ®  BOREHOLEDIAMETER: ___ Y IN.
SURFACE CASING HEIGHT ABOVE GROUND: ___ 2. FT.
CHECK DATUM USED: TOP OF CASING %" GROUND SURFACE____
DATUM ELEVATION__ /24—
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ___ 5. & FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM & “.0 ¥T.TO __§9.0FT.
TOTAL BORING DEPTH FROM DATUM: (03. U FT.
(A) DEPTH TO WATER TABLE FROM DATUM: _*/ 2. 7FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __ s~ FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __\ ). 8 FT.

*/ MAXIMUM TEST PRESSURE, Po__C ¥.!/6_(Po=[(A+B) *1] + C*.57 psi)

€-19-0¢

o
??—t « J 2,3,"' i

% TEST NUMBER: 4 TESTPRESSURE_$.6% psi PACKER PRESSURE: - g
Initial Transducer Readings: Top g3 ,Middle  2-63L , Bottom _ L. (1Y
Transducer Readings after initial pressurization: 24,9

\ Top__>.4> , Middle . ,Bottom _ )S.7 ©
Transducer Readings after final flow measurement: "
Top__ 4.0 f ,Middle (S, ©3 ,Bottom __ 3 9. 70
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) - GAUGE, PSI
0.0 L7 Ly PN~
0.5 L7 83 N\ . .=
) .o 27 g4 7 (.2 \(, .7
Y 7 94,7 7 | 5.7
.0 17 ¢4.7 & (4.5
L3 279747 7| sy
3 27 841.7 y AN
= 27997 g |7
-0 27917 & |
Y s 27847 o |16,y
5 .0 27917 o 110.0

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE %

BORING NO.:__[7 950 2 ,
DATE:___ €-1f-0f /QJ Lo Eyer s
TEST NUMBER: q - £
TEST INTERVAL (FROM DATUM): FROM _€-.0 FT.TO £ “1. 0 FT. 4
DATA COLLECTED BY: = Yoe o
SHUT-IN TEST
PRESSURE: ' psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
oD [0 -0 Z3. Y4
0.5 Q= 3(.ay
) .6 q. a2y
-y ¢ M 1006
Z-0 e, 24.47
Ty 7. A 1¥¢ . 8L
3.0 7.0 39 N
S (p .3 27 ¢l
Yo (o:2 17 .37
9.3 (o} 2e-q7
S.o >.9 2.7
G0 5.4 3.3
1.0 S T .aY
€.9 u,. v 724,39
A, 0 U.b 2347
-6 “. ¥ 3.7
1.0 Ul 23,07
) 5, 7 22 .7/
(2.9 2. 7 Ty
4.8 3.6 2.1
13 o 3, Y 2. 93
20—~ (.1 3.3 21y
oo T -G L0 a5~
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518 '

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 Ve p[; ¢ BISO- mMYSYy - gg
. R . ! -
'y T €9

by

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1723707



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

S

MACTEC ENGINEERING AND CONSULTING, INC. ¢
PROJECT: NORTH ANNA COL - PROJECT NQ.: 6468-06-1472
DATA COLLECTED BY: 5 Yewa/ DATE COLLECTED: £ -8-0 &
BORING NO. _ B 4so BOREHOLE DIAMETER: ___ </ IN.
SURFACE CASING HEIGHT ABOVE GROUND: <. O FT.
CHECK DATUM USED: TOP OF CASING_ X GROUND SURFACE
DATUM ELEVATION /L e ‘
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S.O0  FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM & 90 ¥r.10 €120 FT.
TOTAL BORING DEPTH FROM DATUM: _/©2.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: _ “ 2- 7FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: .Y FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __Y3.&  FT.
MAXIMUM TEST PRESSURE,Po _ C&.1 6 (Po=[(A+B) *1] + C*.57 psi) Ja ST
TESTNUMBER: __ £ TESTPRESSURE CZ.¢ psi PACKER PRESSURE: —&B—psi
Initial Transducer Readings: Top £ 56 ,Middle 2033 6 ,Bottom "2, (Y
Transducer Readings after initial pressurization: -
( Top. 4.0 Y, Middle !2.¢7 ,Bottom _°3:70
Transducer Readings after final flow measurement: 2
Top H.oq , Middle L 75 , Bottom 3 ¢.%o
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) . GAUGE, PSI
0.0 . 17 94.7 e 1.3
0.5 R ER .9 1.0
L6 727%; .6 2.0 S43
s 278 6.6 7 | 354
2.0 7€ 6.7 oL 38
2.y 7% G ¢ 2 %0.0
. ~ /
3 o 17§ G- % & 3¢ -k
3.0y 780 8 s | 36¢.4
4.0 27974 7 < §. 0
a4y 47 ¢ ¢ 4 /Q/ ‘95(
5 ~ 7.7
9 2719(.4 g 17
(.0 2787.0 IR

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1/23/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472

PAGE I

BORING NO.:_ /5950 I
DATE: §-1@.06 /%U -3 vk
TEST NUMBER: S : P
TEST INTERVAL (FROM DATUM): FROM_€4.0 ¥FT.TO €40 FT. '
DATA COLLECTEDBY: __ St .(

SHUT-IN TEST

PRESSURE: psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

o.D e ¢ 7.4

©.>5 - | bl -5

.o ﬁlf;“( ;3\—(07

j N 2-7 504

<o 0 lt Lt7.6’ {

ly\’ 1 y o "\5\ (n

P A “3, 0Y

%y 15 -9 Ww.7¢

\‘( \@ 1’3 (n 38 2’0\
Yy ,;- f A ‘ ?&_16

S .0 ! 351k

(-0 0.7 343

1,0 L] 2263

j.0 g .G 31.2¢

9 0 7-A 8. 00

0.0 7.3 2¢ .88

1.0 (.6 ~ 7.5

2.9 G.2 2705

1 3.9 A L 3/

AL 5 4 2y !

3 o 3.0 25 o>
& 0 u.€ 2952

20.0 2. 2707

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 - —
| Tests! 89570 - m > PH- g9
[N - TL" &(Wf -y

[ - B)’ 89"{' N

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 1723/07



S

g5

i : :
! i
R i

2301970

o ™ | m
o 3 eal, -
S NG W = I SN .
Rt NI g IR R
PEAREN
DI L = e
I B S i B It B .” | L
NN : ] : i : i ;
ey g dgany | RN
N IS PR S S VAP 1 S
>~ o U Wrﬁ 3 N c\“Dm W : !
4;2@.le B I - o .
; ...Q : : :

MACTEC ENGINEERING & CONSULTING, INC. , 1/23/0




Car

@07

Fim

Les
7

-
%

>3
B2

e

s ol
PPIALY

)

D 76

=

&

S e ‘{n )
S

-
fac

>

it .
e

[ 2 Clerg
P

/

/k
B4

.

e Ande
/| €t
SC

./lﬁ;ve

Clc
Ty CQ

c
30 e ef
- e
—I?of)
300y,

&
o
9

(

DATA REPORT Rev. 0

b/

30~

MACTEC ENGINEERING & CONS Q:S<Q INC.







MACTEC ENGINEERING AND CONSULTING, INC.

RALEIGH, NORTH CAROLINA
IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
(WATERWAYS EXPERIMENT STATION, RTH 381-80

PROJECT NAME: NORTH ANNA COL
PROJECT NUMBER: 6468-06-1472
REPORT DATE: 12/7/2006 Revised 1-13-07
BORING NO: B-951

Given Parameters Prepared by:_Z0O Date:12-7-06
Test Section Length, ¢, ft: 5 Checked by: ( E“; . Date:__j—(7-C077
Radius of Borehole rg, in: 2.00 /
GW Depth, ft: 23.00 (from top of casing) 2150  (from top of casing)
Test Q Prest Pt Pu Py Q Hw Ke
Number (GPM) (psi) (psi) (psi) (psi) (cfs) (ft) (foy)
Interval 1, ft: 71 -76 (from ground surface)
1 0.00 37.63 5.63 31.54 34.26 0.0 186.8 0.00
2 0.00 39.63 5.63 31.54 34.26 0.0 91.5 0.00
3 0.00 ~ 45,06 5.63 31.54 34.26 0.0 104.0 0.00
4 TNP 22.53 - - - - 52.0
5 TNP - 45.06 - - - - 104.0

K,, ft/year:

Interval 2, ft: 78 - 83 (from ground surface)

1 0.00 39.67 5.94 3474 3733 00 91.5 0.00
2 0.00 . 32.37 5.94 34.74 37.33 0.0 74.7 0.00
3 0.00 49.05 5.94 34.74 37.33 0.0 113.2 0.00
4 TNP 24.52 - - - - 56.6 #VALUE!
5 TNP 49.05 - - - - 113.2 #VALUE!

Ke, ft/year:

Notations:
Q = flow rate Hu = Prest coOnverted to feet of head (PTES(*144in2/ﬁ2/yW)
P+est = total test pressure Ke = ((QUHMPmy)* (1101727 In(R/1)"(525,600 min/year)*(0.1337ft3/gal)
P; = pressure above top packer, near water surface R = total length between packers,
Pu = pressure in the test section TNP = Test not performed
Pg = pressure below bottom packer NM = not measured

Note: Pressures Pt, Pm and Pb taken from initial data for transducers.
Outside diameter of boring is 4 in.

Packer Test-NA- B-851 final corrected 1-13-07.xls ~ Report 17
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL Prepared by:._Z0O Date:12-7-06
Project Number: 6468-06-1472 Checked by:_{ .2 Daef-/7-07
Date: 8/23/2006 / /

Boring No: B-951
Testinterval: 725 ft to 77.5ft (from Datum)
Stick up length: 1.5 ft
Test Interval: 710 ft to 76 ft  (from surface)
Test Type: Double Packer Technique

Depth of Water
Table=2.60 ft (from top of casing) Abreviations:
h1= 3.80 (from top of casing) N.O. Not Observed
h2 =72.40 ft (from top of casing) N.A. Not Aplicable
py=62.4 b/t
P, Max= 45.07 psi Value on field data sheet= 45.06
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.
TEST #1 TEST #2 TEST #3
Actual Excess Pressure=  6.09 psi Actual Excess Pressure=  8.09 psi Actual Excess Pressure= 13.52 psi
Initial Middie Transducer . Initial Middie Transducer ) Initial Middle Transducer )
Reading= 31.54 psi Reading= 31.54 psi Reading= 31.54 psi
Test Pressure= 37.63 psi Test Pressure= 39.63 psi Test Pressure= 45,06 psi
. Flow Meter . Flow Meter Surface | .. Flow Meter Surface
&Tﬂi Reading Q (GPM) G::J;:((:p?si) z—nlqr?ne) Reading Q (GPM) Gauge anqr?ne) Reading Q(GPM) | Gauge
(Galy (Gal) (psi) (Gal) (psi)
0 27951 0.2 0 27952 2.1 0 2795.4 1.8
0.5 2795.1 0.0 0.2 0.5 27954 04 - 8.2 0.5 2795.7 0.6 9
1 2795.2 .02 55 1 2795 .4- 0.0 9.4 1 27957 0.0 13.4
1.5 27952 0.0 . 8.2 1.5 2795.4 0.0 8.7 1.5 27957 0.0 14.8
2 2795.2 0.0 6 2 27954 0.0 85 2 2795.7 0.0 13.8
25 2795.2 0.0 6.5 25 2795.4 0.0 8 25 2795.7 0.0 13.4
3 2795.2 0.0 6.8 3 27954 0.0 10.5 3 2795.7 0.0 13.4
3.5 2795.2 0.0 6.6 3.5 2795 4 0.0 9.8 3.5 2795.7 0.0 13.6
4 2795.2 0.0 8.7 4 27954 0.0 9.3 4 2795.7 0.0 13.2
4.5 2795.2 0.0 6.5 4.5 27954 0.0 8.9 4.5 2795.7 0.0 13.7
5 2795.2 0.0 - 6.8 5 27954 0.0 8.4 5 2795.7 0.0 13.2
Average Q: 0.0 gpm Average Q: 0.0 gpm Average Q: 0.0 gpm
Excess Pore pressure: 6.09 psi Excess Pore pressure: 8.09 psi Excess Pore pressure: 13.52 psi
Packer Test-NA- B-851 final corrected 1-13-07.xis Data Depth 1 217
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TEST #4 TEST #5
Actual Excess Pressure= 22.53 psi Actual Excess Pressure= 45.07 psi Boring No:  B-951
Initial Middle Transducer 31.54 psi Initial Middle Transducer 31.54 psi Testinterva 711t to 76 ft
Test Pressure= psi Test Pressure= psi (from surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
Density of water, p,62.4  Ib/it’
= 0.0381 Ib/in
Hole is not taking any water Hole is not taking any water Length= 5 ft
--> Test not performed ~> Test not performed Borehole radius= 2.00  in
R ranges from 5-10 ft:
choose R= 5 ft
Excess Q Test k
Pressure (gpm) Pres. (fp;)
(psi) (ft)
1 6.09. 0.00 | 14.05 0.00
2 8.09 0.00 | 18.67 0.00
3| 13.52 0.00 | 31.2 0.00
4 0.00 0.00; 0.0
5 0.00 0.00} 0.0 .
* Q obtained from graph Flow Rate-1
Average Q: gpm Average Q: gpm
Excess Pore pressure: psi Excess Pore pressure: psi
Flow Rate 1.0
2900 - , S
P 0.8 r-mmmmmmm oo
> : , o B
52008 n 8 B 8 8 8 B8 B O B S
c 1 L 1 T
g=] Q
® ®TEST #1 N T
& 2700 - BTEST #2 o o I O
— ATEST#3 z L
L XTEST #4 5e)
[3) T O R e S
= i % TEST #5 y=0
= 2600 - T
9 .
T 0.1 Ao
2500 ey O'OO A T
0 1 2 3 4 5
. . Excess Pore Pressure (psi
Time (min) (psi)
obtain Q from graph 2 in gpm/psi --> 0.0000 gal/psi
ko= Q* In(Rir,)/(2nLHy) ko= 0.00E+00 cm/sec
= 0.00 ftyear
Packer Test-NA- B-851 final corrected 1-13-07 .xis Data Depth 1 317
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Pressure Decay Test

Prepared by._ZQn  Date:12-7-06

Project Name: NORTH ANNA COL Checked by: Lk Date: f={1 ~g7
Project Number: 6468-06-1472 N.O. Not Obsenféd ’
Date: 8/23/2006 N.A. Not Aplicable
Boring No: B-951
Test interval: 71 ftto 76 ft (from surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surface | Center
(min) Gauge Tranducer (min) Gau_ge Tranducer (min) Gauge | Tranducer
(psi) (psi) (psi) {psi) (psi) (psi)
0.0 6.6 37.83 0.0 8.4 39.74 0.0 15.2 45.87
0.5 6.1 37.29 0.5 8 39.3 0.5
[ 1.0 5.9 37.04 1.0 7.6 38.92 1.0 12.8 44.64
1.5 56 36.76 1.5 7.3 38.57 1.5 12.1 43.22
2.0 5.4 36.53 2.0 7 38.24 2.0 11.4 4297
2.5 5.3 36.32 2.5 6.7 37.92 2.5 10.8 42.26
3.0 5.1 36.13 3.0 6.5 37.63 3.0 10.2 41,71
3.5 4.9 35.92 35 6.2 37.4 3.5 9.7 41.18
4.0 47 35.75 4.0 6 37.15 4.0 9.2 40.66
4.5 46 35.59 45 58 36.91 45 8.8 40.19
5.0 4.4 35.44 5.0 56 36.7 50 8.5 39.80
6.0 4.2 35.14 6.0 5.3 36.31 6.0 7.8 39.08
7.0 4 34.89- 7.0 5 35.96 7.0 7.2 38.42
8.0 3.8 34.69 8.0 4.7 35.64 8.0 8.7 37.88
9.0 3.6 34.47 9.0 4.4 35.36 9.0 6.2 37.40
10.0 3.4 34.28 10.0 43 35.33 10.0 54 36.98
11.0 3.3 34.11 11.0 4 34.88 11.0 5.5 36.58
12.0 3.2 33.96 12.0 3.8 34.67 12.0 52 36.2
130 3 33.81 13.0 3.7 34.49 13.0 4.9 35.93
14.0 2.9 3368 | 14.0 35 34.3 14.0 4.7 35.64
15.0 2.8 33.57 15.0 3.4 34.16 15.0 4.5 35.39
20.0 2.4 33.11 20.0 2.8 33.5 20.0 3.6 34.4
Test #4 Test #5
Time Surface | Center Time Surface Center L
(min) Gauge Tranducer (min) Gauge Tranducer 50 Pressure Dissipation
(psi) (psi) (psi) (psi) ]
=45 & .
= AAAA
L a0 Sag
No data No data c t’%%% ’ LN A
Test not conducted? Test not conducted? O %o, LI - SN A
' ® *tte0es ¥ B &
o 35 . o B
?, ¢ Test #1
8 . & Test #2
£ 30
< | A Test#3
° x Test #4
O Test#5
20 e
0 2 4 6 8 10
Time (min)
Packer Test-NA- B-951 final corrected 1-13-07.xls Pres Decay 1
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

Project Name: NORTH ANNA COL Prepared by._Z0 Date:12-7-08
Project Number: 6468-06-1472 Checked by:,_77 . Date: 1 ~={1-0 Z
Date: 8/23/2006 ;

Boring No: B-951
Testinterval: 795 ft to 845 ft
Stick up length: 1.5 ft
Test interval: 780 ft to 83 ft  (from surface)
Test Type: Double Packer Technique

Depth of Water
Table=2.60 ft (from top of casing) Abreviations:
h1= 3.80 (from top of casing) N.O. Not Observed
h2 = 79.40 ft (from top of casing) N.A. Not Aplicable
pw= 62.4 Ibfft’
P, Max= 49.06 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.
TEST #1 TEST #2 TEST #3
Actual Excess Pressure= 16.35 psi Actual Excess Pressure= 32.71 psi Actual Excess Pressure= 14.31 psi
Initial Middle Transducer ) Initial Middle Transducer ) Initial Middle Transducer .
Reading= 34.74 psi Reading= 34.74 psi Reading= 34.7 psi
Test Pressure= 39.67 psi Test Pressure= 41.89 psi Test Pressure= 49.05 psi
. Flow Meter ) ' Fiow Meter Surface | . Flow Meter Surface
(Tr:g‘n? Reading | Q (GPM) GS;;:(C;si) (TILTHG) Reading | Q(GPM) | Gauge (Tr:]”l‘ne; Reading | Q(GPM) | Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 2793.9 0.2 0 2794.3 ‘ 0 0 2794.5 -0.1
057 2793.9 0.0 0.5 05 2794.3 0.0 0.2 0.5 2794.8 0.6 9.1
1 2794.3 0.8 3.8 1 2794.5 0.4 4.7 1 27951 0.6 13.2
1.5 27943 0.0 .37 1.5 2794.5 0.0 55 15 27951 0.0 13.1
2 2794.3 0.0 3.7 2 27945 0.0 58 2 2795.1 0.0 13.1
25 2794.3 0.0 3.7 2.5 2794.5 0.0 55 2.5 27951 0.0 13.1
3 2794.3 0.0 3.7 3 2794.5 0.0 55 3 2795.1 0.0 13.1
35 2794.3 0.0 3.7 3.5 2794.5 0.0 55 3.5 2795.1 0.0 13.1
4 2794.3 0.0 3.7 4 2794.5 0.0 55 4 27951 0.0 13.2
4.5 2794.3 0.0 3.7 4.5 2794.5 0.0 58 45 1 27951 0.0 13.1
5 2794.3 0.0 © 37 5 2794.5 0.0 55 5 27951 0.0 13.1
Average Q: 0.0 gpm Average Q: 0.0 gpm Average Q: 0.0 gpm
Excess Pore pressure: 4.93 psi Excess Pore pressure: 7.15 psi Excess Pore pressure: 14,31 psi
Packer Test-NA- B-951 final corrected 1-13-07.xis Data Depth 2 57

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING, INC. 1723/07



™

LA ,
P e e R

"
TEST #4 TEST #5
Actual Excess Pressure= NA psi Actual Excess Pressure= NA  psi Boring No: B-951
Initial Middle Transducer 34.74 psi Initial Middle Transducer 34.74 psi TestInterva 781t to 83 ft
Test Pressure= NA psi Test Pressure= NA  psi (from surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (min) Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
Density of water, p,62.4  [b/ft’
= 00361 Ibin®
Hole is not taking any water Hole is not taking any water Length= 5 ft
--> Test not performed --> Test not performed Borehole radius= 2.00 _in
R ranges from 5-10 ft:
choose R= 5 ft
Excess Q Test
Pressure Pres. |ke (fpy)
. m
es) || @ |
1 4.93 0.000} 37.74 0.00
2 7.15 0.000| 75.47 0.00
3 14.31 0.000( 33.02 0.00
4 0.00 0.000| #H5H ] #VALUE!
5 0.00 0.002| #HHHHE | #VALUE!
* Q obtained from graph Flow Rate-1
Average Q: gpm Average Q: apm
Excess Pore pressure: psi Excess Pore pressure: psi
Flow Rate 0.1
2800
~279%p g B B8 B A B B B B B
4 —_—
S 2790 £
1 joR
D 2785 =]
ko] 3 @ TEST #1 [0}
s 2780 4 @TEST #2 © -
] o
¥ 2775 3 ATEST#3
8 2770 3 XTEST#4 g
°© ] XTEST#5 o
= 2765 1
3 2760 - y=0
& 2755
2750 0.0 &= A
0 1 2 3 4 5 0 10 S 20
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi -->  0.0000 gal/psi
K= Q* In{R/ro)/(2nLHy) k.= 0.00E+00 cm/sec
= 0.00 ftiyear
Packer Test-NA- B-951 final corrected 1-13-07.xls Data Depth 2 8/7
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



Pressure Decay Test

Prepared by:_ZQ Date: 12-7-06

Project Name: NORTH ANNA COL Checked by {Jx__ Dater__(=( )=/
Project Number: 6468-06-1472 N.O. Not Obsepfed
Date: 8/23/2006 N.A. Not Aplicable
Boring No: B-951
Test interval: 78 ftto 83 ft (from surface)
Test #1 Test #2 Test #3
Time Surface | Center Time Surface Center Time Surtace | Center
(min) Gauge | Tranducer (min) Gauge | Tranducer (min) Gauge | Tranducer
(psi) (psi) ’ (psi) (psi) 71 {psh) (psi)
0.0 37 40.04 0.0 55 41.89 0.0 13.1 49.06
0.5 37 40.04 0.5 55 41.87 0.5 13.1 49.02
1.0 37 40.05 1.0 55 41.87 1.0 131 49.00
15 37 40.04 1.5 55 41.86 15 13.1 48.96
2.0 37 40.04 2.0 5.5 41.86 2.0 13.1 48.96
25 3.7 40.04 2.5 5.5 41.86 2.5 13.0 48.92
3.0 37 40.04 3.0 55 41.85 3.0 13.0 48.89
3.5 37 40.04 35 55 41.84 3.5 13.0 48.87
40 37 40.03 4.0 55. 41.83 4.0 13.0 48.85
45 3.7 40.03 4.5 5.5 41.81 45 13.0 48.84
5.0 37 40.03 5.0 5.5 41.81 5.0 13 48.82
6.0 12.9 4877
7.0 12.9 48.73
8.0 12.9 48.69
9.0 12.9 48.67
10.0 12.8 48.683
Test #4 Test #5
T Surface | Center Ti Surface Center oL
(n'::’e) Gauge | Tranducer (nl1niqne) Gauge | Tranducer 60 - Pressure Dissipation
{psi) {psi) (psi) (psi) )
=507 aaraan00088 &4 A A& A A
o
O LEBRELDBLEBD
T406essssseree
S
-
@ 30 1
; ; * Test #1
o z Test #2
o 20 A Test #3
4]
E 1 X Test #4
10 1 O Test #5
0 : .
0 2 4 6 8 10
Time (min)
Packer Test-NA- B-951 finai corrected 1-13-07 .xis Pres Decay 2
DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING, INC. 1723/07
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PACKER TESTING CALCULATIONS FOR P(MAX)

Date: g-1l-0¢

BoringNo. a5

- -
Test Interval: 72> 10 77> feet from Datum

Casing Stickup 2 feet

PoMAX = (h; x 1) + (h2x 0.57). h; and hy are in feet, see sketch. POMAX is in psi

Qe

h; = Distance from the datum to the water level
h, = Distance from the water level to the center of the test interval

hl= 3'8
b= Wb . 730 = 7l
P MAX = .S.‘Z + H2e = Yy oG
SKETCH Cars
|
t.
%fnﬂ VS Cfﬂ)wmj
2l o A e ——
26 h,
Dhrum 73,0 L
Cevte /7
TEST
(NTE AL Tish,,
wf | LT L I
33
ponber 122
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC, R e
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 5 Hewa DATE COLLECTED: _§-13- © 6

BORINGNO. [§ 93) BOREHOLE DIAMETER: Y I

SURFACE CASING HEIGHT ABOVE GROUND: 1.5~  FT.

CHECK DATUM USED: TOP OF CASING__ X GROUND SURFACE__

DATUM ELEVATION A g

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S . O FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ 72.3" FT.TO 779" FT.
TOTAL BORING DEPTH FROM DATUM: [ © 2.5 FT,

(4) DEPTH TO WATER TABLE FROM DATUM: L .C pr.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ' -+ .

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ~ 2 . U FT.
MAXIMUM TEST PRESSURE, Po_43.06 __(Po = [(A+B) *1] + C*57 psi)

TEST NUMBER: | TESTPRESSURE [ “\.97 %si PACKER PRESSURE:__{©0 p

N

Initial Transducer Readings: Top_S. §2. Middle 3/ Y ,Bottom _"3 Y.2 ¢
Transducer Readings after initial pressurization:
Top_C .0, Middle 34 2| ,Bottom 7 4.9 4
Transducer Readings after final flow measurement: -
Top .63 ,Middle %7-0¢ ,Bottom _ 3%- 39
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, {(GAL) GAUGE, PSI
0.9 27 9y ~ | +4 2
0.5 27 85 V78 )%
o) U7 A5 T 1 35
S W a1 Z ¢ 2
2.0 17 Q5. [2 ,@/ c 0
.3 27 4. C ,@/ C.5>
Jo 27 &y, T 7 6.3
3.5 2165.2 .3 G 6
4.0 27452 7 C.7
Y 27 4y, L o G.y
5.0 27450 & C.6
1/ra;z; 3 .
e g ool I 37

hw‘-v«( e"'ﬁ‘}’w'g 6<\> ‘si\""\&/ M\ '*‘L‘{_’ +’€_ﬂ+ (""’53\"’6[ pe/ Alr\res ’A—){chm.‘j
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3

BORING NO.: ¥
DATE: §-27 -ob

7

el

TEST NUMBER:___ _ Y
TEST INTERVAL (FROM DATUM): FROI\C:[fL. S FIL.TO 7707 FT. &/ 7o 3L
DATA COLLECTED BY: 5 tto Ko _
SHUT-IN TEST
PRESSURE: ' psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI L
o.0 (. .C 7270 G )
0, > .1 32.72 &
INs NN 37.0 (
) N G Y
L0 3, «f 36.53
L5 3. K 3 3.3 =
3.0 ST 3CG-1 3
3.7 . A Iy. a2
Y.0 Y. 7 3. 7S
o ¥ Y, ¢ Iy XY
5.0 q.4 Iy
(-0 IS PR
1.0 4.0 3Y. 29
§.0 3. ¥ 346
G, 0 T & 349 .47
ve, J 3, 1T9. 28
o 5.3 oM.
1.0 5. T 2. "G
130 2.0 3 &
(“.0 2.4 N3 4R
(>0 L. D 3.57
0.0 2. 3%
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06

T,(S'll_s: g&,b"‘ -Ml7T - 77

(1 - Bz -~ U

[ - T'?—L -t

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07




DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ﬁﬂ/\f

03
MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTEDBY: 3 “or, o o/ DATE COLLECTED: 8- -06
BORING NO. _ R 5| BOREHOLE DIAMETER: “{ IN.

SURFACE CASING HEIGHT ABOVE GROUND:  |.>~ T,

CHECK DATUM USED: TOP OF CASING__¥ _ GROUND SURFACE___

DATUM ELEVATION A 4

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER = - O FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 7 2.0~ FT. TO_7757 Fr.
TOTAL BORING DEPTH FROM DATUM: ! ©3.37FT.

() DEPTH TO WATER TABLE FROM DATUM: _2.¢ FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: l.= Pt

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7 <. I
MAXIMUM TESTPRESSURE,Po 4 3. 06 (py= [(A+B) *1] + C*.57 psi)

&

TEST NUMBER: 2 TEST PRESSURE 29. 79%; si PACKER PRESSURE: |02 g
£ 1p 1o

Initial Transducer Readings: Top e v » Middle '3 L35y . , Bottom 7 4.2 ¢
Transducer Readings after initial pressurization: g 5
Top_5.67% , Middle 3%04Y , Bottom 430
Transducer Readings after final flow measurement:
Top_ <562 , Middle _¥%.¥0 , Bottom __34.4 4
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
D.o AR _ L.
D) _b-fc\b\.b( '(_( (li
f.o 27 8% Y 2 | Gy
(s 2765 o | 8.7
2.0 2765 4 Z |5
2.5 2745 & |49
3D 27974 ,®/ (o, 5~
55 27454 g 9y
N0 2743, 2 143
Y5 ey, -\ SR
3.0 17%°>%4 o [y
Sec tes+ H| X33

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3
BORING NO.:___ 3 & >/ 7
DATE: g-23-06 2 v
TEST NUMBER: 2~ _ /f’ P
TEST INTERVAL (FROM DATUM): FROM 75 FT.TO_ 773 FT. 2L
DATA COLLECTED BY: ____ 5 bowa

SHUT-IN TEST

PRESSURE: psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0 g 9 A7

0.5 Co 4. 30

' e 2 Co -3 f T

i - 3y iy 7 .7

2.0 - 7.0 ey

7> Ceo 7 }/7 R v

3.0 Gy 37.¢72

3 (-2 7. 40

y D .0 AYS

¥.3 S. ¢ .9

5.0 6 V.76

G0 A3 3031

1.0 Ao s BT

Q.0 4.7 V.Y

Q.0 MY A

10,0 4.3 SR

\i0 “.0 BY o7

120 > ¥ Q4. 67
Do 97 Y Mq

4.2 3.5 Y. e

150 ?l Y 3 ‘f\c
1.0.0 7 ¥ 2230

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Fiow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Tesis ' oS- M27L-77

Above calibrated 5-5-06 or 5-18-06
aom Bl

w . TZ 7t - '

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

ok,
1/ /ia v
)i/?/ 200
MACTEC ENGINEERING AND CONSULTIN G, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 7 Ho. oo DATE COLLECTED:
BORING NO. _ 1945 BOREHOLE DIAMETER: “ IN.
SURFACE CASING HEIGHT ABOVE GROUND: /> pT.

CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE_____
DATUM ELEVATION /v #—

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 3D FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 772-3 FT.TO 77— FT.

TOTAL BORING DEPTH FROM DATUM: ! ©2.57 pr.

(A) DEPTH TO WATER TABLE FROM DATUM: 7.4 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: |.Z FT. ,

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 72.4  FT.
MAXIMUM TEST PRESSURE, Po __ 4.0 © (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: __ 5 TEST PRESSURE > -0 psi PACKER PRESSURE:_ | 99 psi

£-B-0 6

Initial Transducer Readings: Top ST ,Middie %/ 5y , Bottom __ 7™ .26
Transducer Readings after initial pressurization: . N
Top__ 5 C2Z ,Middie 3%-%o ,Bottom __ > Y. -1 &
Transducer Readings after final flow measurement:
Top__ S 6~ ,Middle 3430 , Bottom __3Y4.37
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
0‘ O 1278 5 ,,( / | | X
0.3 2795 7 % 4.0
|6 274 5,7 O (7Y
> 179y 7 e My
(0 274> . 7 Z |13
2.5 2745 7 o 13y
%0 27477 2 ity
3 2785.7 g 5.6
4.0 27457 2 32
Y 5 274927 o 3.7
¥y 0 2057 g{ \J 7

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE ;"
BORING NO.: B &0 ¢ )

DATE: 8- 2% -pb 4
TEST NUMBER: - _ /ﬁ"ﬁ’ o
TEST INTERVAL (FROM DATUM): FROM _72.5 FT.TO 775 FT. “ (275 -
DATA COLLECTED BY: ¥ o adf

SHUT-IN TEST

PRESSURE: , psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

©.0 12.9. oS 27

0.5 o ~

o 1 2.8 *4v. 64

(-3 11‘5({_;\ us.7tT

1.0 NI ‘ U7 .4 7

2-3 6.7 U220

) a w72

1.y A7 Y

-0 &.7 Mo b6

3 ¥ ' BTN

5,0 7.0 26,90
. 0 ‘7¢ f flﬂg

1o 2. T Jpue

2.0 e -7 ; 37.8’8’

Q.0 [ 370

(-0 £.o Jeay

1o 3.>" 3o s

120 32 ,-20

170 ey 3743

140 u.7 .64

13,0 uy 20:34
0.0 Y7 3490

EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
Tesk™ RAS) - MB7-77
W“woT 63 7t - M

e -

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET %
74

MACTEC ENGINEERING AND CONSULTING, INC. Col 50t
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: ) Hew o DATE COLLECTED: ¥- ol

BORING No. _ [3ay BOREHOLE DIAMETER: ‘! IN.

SURFACE CASING HEIGHT ABOVE GROUND: |.>  FT.

CHECK DATUM USED: TOP OF CASING_ Y _ GROUND SURFACE

DATUM ELEVATION 7V #

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 5.0  pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM_ 2.5 FT.TO 775 FT.

TOTAL BORING DEPTH FROM DATUM: 101> T,

(A) DEPTH TO WATER TABLE FROM DATUM: 2.( FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: . & FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7 L.\ FT.
MAXIMUM TEST PRESSURE, Po_43 .00 (po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: 4 TEST PRESSURE _22-53 psi PACKER PRESSURE: 'CO psi

Initial Transducer Readings: Top » Middle , Bottom
Transducer Readings after initial pressurization:
Top , Middle , Bottom
Transducer Readings after final fiow measurement:
Top » Middle , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
6.
O.»
e
{ -
2D
1.0
Ty
v 0
3
W2

JLe
O\-Jv

HO(C '\.F +ak> k'w%} feo +¢S + e £ 4 ,-reﬁ‘o,,.,¢4<
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET / 4 )
s 5 0f

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: _ D Yew ./ DATE COLLECTED: _§-2%0 6

BORING NO. B &y BOREHOLE DIAMETER: ™| IN.

SURFACE CASING HEIGHT ABOVE GROUND:  |.5~  pT.

CHECK DATUM USED: TOP OF CASING __ ¥ GROUND SURFACE

DATUM ELEVATION s

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ Y. 0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM 7 2.2 Fr.TO 7 7.0" FT.

TOTAL BORING DEPTH FROM DATUM: 1/ 0%2.3” FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2.6 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: .2 FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ 72 . ‘! FrT.

MAXIMUM TEST PRESSURE, Po _“'.0¢ _ (Po = [(A+B) *1] + C*.57 psi)

TESTNUMBER: >  TEST PRESSURE _N > 0Cpsi PACKER PRESSURE: (o0 psi

Initial Transducer Readings: Top » Middle , Bottom
Transducer Readings after initial pressurization:
Top » Middle ,» Bottom
Transducer Readings after final flow measurement:
Top , Middle , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
(N0
0.3
Lo
| -3
2 0
)

Wole weot h—w: Seder  So fes fo mof (Ol'o{fo',__“/
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



E £
~_'_‘__~" LS

A 70 Tt o _
PACKER TESTING CALCULATIONS FOR P(MAX) o

~ Date: ¥-27 { ! _
(> 3
Boring No. 39357/ 4

Test Interval: 7 9.5 to &Y. feet from Datum

—

Casing Stickup 1. feet

PoMAX = (h; x 1) + (hpx 0.57). h; and by are in feet, see sketch. PoMAX is in psi
Gause

hy = Distance from the-datam-to the water level

hy = Distance from the water level to the center of the test interval

h1 = ?'(
h=_ §L-C. 2.b = 7a.y
P MAX = 3.9 4 Uy o™ = 49 .05
SKETCH
: F A
oASINg ,,3‘/ Cjﬂ)ur\t‘
TN —a 1 F
2o,
Bt 171
givwn;‘ﬂ/ /1 L
TEST
(NTE WAL
11‘1"\1
of | 7L
i
cenker 8.2:- — -
@07 . X:‘ﬁ-’""
D
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ‘
7 EA
MACTEC ENGINEERING AND CONSULTING, INC. ‘
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 5 H, .. ./ DATE COLLECTED:
BORING NO. _ 5957 BOREHOLE DIAMETER: ¢/ IN.
SURFACE CASING HEIGHT ABOVE GROUND: | pt.
CHECK DATUM USED: TOP OF CASING_ ¥ GROUND SURFACE_
DATUM ELEVATION /V#
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER =~ >, O FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 795" ¥r.T70 £M.5~ FT.
TOTAL BORING DEPTH FROM DATUM: | & 2.5 FT.
(4) DEPTH TO WATER TABLE FROM DATUM: 2.( FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: |. 7% FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 779. Y FT.
/} MAXIMUM TEST PRESSURE, Po __ 4 .05~ (pg = [(A+B) *1] + C*.57 psi)

TEST NUMBER: _| TEST PRESSURE __ 1 ¢.1€% psi  PACKER PRESSURE: ( ©O psi

F-r- 06

Initial Transducer Readings: Top__ S %Y  Middle 3Y.7Y ,Bottom __£7.3%
Transducer Readings after ini;f::) prgss.liri%ation:’ visdie 5¢-07  powm 37 74
Transducer Readings after final flow measurement- ,
, Top___~.¢0 ,Middle_ 410 .05  poyo 37.19
TIME (MIN) FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PSI
O.o 1743 4 ~ A
e 27 87 Y/ s
o _Y > 3| 7y
ER) 17 a3 z 2/
L0 2794.3 o | 37
S 27943 & | 5.7
50 17GQ4 3 -4 3.7
35 L7443 g | 37
4,0 27 au3 g | 37
N 27 ad.3 Joud 37
5.2 27 443 & Z 7
"\ Pressuce re Ged per AlTicel ga(7 #
instoekuns | Teotpress ool low wrove) O\

P ’{SSV'E

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

172307




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE ?
BORING NO.:__ R4 51

DATE: -1 -00 ;
TEST NUMBER: t _ 3 3’
TEST INTERVAL (FROM DATUM): FROM _7 S  FT.TO 945" FT. ,/ =m0l
DATA COLLECTED BY: N Heow o . (&
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
: GAUGE PRESSURE, PSI
PRESSURE, PSI
©.0 .7 Yo. 04
0.5 .7 Go . 99
.o 7.7 qo. 6>
[.3 3.7 4o . oY
R.° 3.7 “o.oM
.3 37 “4g. oY
3.0 37 0. 04
33 5.7 .04
“ o 27 Ho 07
Y.3 3.7 4o _ o3
L) ¢. ¥ 4o, 03
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06

bst BT - M 7a- py
({SS vy - B 749 _

(]

1 - T1 74

-— LY ]

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: =5 lip w o/ DATE COLLECTED: _8-12-wv(
BORING No. B9 BOREHOLE DIAMETER: IN.

SURFACE CASING HEIGHT ABOVE GROUND: !.3 FT.

CHECK DATUM USED: TOP OF CASING_ X GROUND SURFACE____

DATUM ELEVATION VA

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S+ @ pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM (“.5" FT.To & %5~ FL.
TOTAL BORING DEPTH FROM DATUM: [0U.>7pr.

(A) DEPTH TO WATER TABLE FROM DATUM: 2 -© FT.

(B) SURFACE GAUGE HEIGHT ABOVEDATUM: %  pr.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ 7 94 pr.
MAXIMUM TEST PRESSURE, Po_ 103 (pg = [(o+B) *1] + C*57 psi)

TESTNUMBER: _ """ TESTPRESSURE_32.37 X\ PACKER PRESSURE: / &0 psi

Initial Transducer Readings: Top_J . ¢  Middle 34 74 »Bottom _ 27 3%
Transducer Readings after initial pressurization:

Top_S.#0 Middie. 25.§7 Bottom 37-“1¢

Transducer Readings after final flow measurement:

Top__3.¥0 , Middie Q@ , Bottom 37,46

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
0.0 17auy ~ | 00.0
0.5 0 a3 | 0.z
[ o 27645 M q.7
.5 27 U 5 ﬁ .07
2.0 7 a4 > 178 3.6
¢.5 17 &4, 5 o | 55
3.9 278457 5 N
3.y ~78Y 5 Z | Sy
% 27445 ﬁ// 5.
gy 27«45 0 5.6
S -d =7 a5 Q/ j-b-

" Hi 9q L
DATA REPORT Rev. MACTEC ENGINEERING & CONS&’ﬁﬁVG, Iﬁ‘?ﬁéﬁf 1/23/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 1’6(

BORING NO.: 307\

.
DATE: g2 , - -
TEST NUMBER: _ b s~ /?@ ) 2208
TEST INTERVAL (FROM DATUM): FROM 5 a\y £ FT. /s
DATA COLLECTED BY: 23 bow et s
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI _
0.0 53 ZENA
0.3 3.= Al .87
| .o S o Wi ¥7
[ 5.5 i §O
2 0 > UL Y6
-y 5.2 g1 .96
3.0 DD wl-%2
3-3 3.5 ul, g4
Y -® > ZAR S
‘S ‘ 3— S ¢ 2 \\( g ‘
3.0 Y.y w(, 8
EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06 r -
T«cs+§ ¢ BTl - my 7g. £
' DL 78 .y
T 7q .
L
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07




DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL

DATA COLLECTED BY:
BORING NO. [395%

L) (*’0 Ld a.—(/

SURFACE CASING HEJGHT ABOVE GROUND:

CHECK DATUM USED: TOP OF CASING_ X GROUND SURFACE

DATUM ELEVATION & A&

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER
TEST INTERVAL DEPTH (FROM DATUM): FROM 7

TOTAL BORING DEPTH FROM DATUM: | oL 5~

(A) DEPTH TO WATER TABLE FROM DATUM: .{ FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM:
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL:

MAXIMUM TEST PRESSURE, Po

PROJECT NO.: £468-06-1472
DATE COLLECTED:
BOREHOLE DIAMETER:

=]
FT.

1. FT.

“8.057 py - [(A+B) ¥1] + C*.57 psi)
TEST NUMBER: 3 TEST PRESSURE _“t 9. 05 3 PACKER PRESSURE: /o

§-22-0C

FT.TO 8437 FT.

N\
S.0  pp

psi

Initial Transducer Readings: Top_ 3 - A4 miadte_ 34- 72 Bottom 37.33
Transducer Readings after lnl’;l:;) pre;s%néanon ey oo 57,45
Transducer Readings after final flow measurement:
Top_ 3.74 , Middle 4 ¢.5& , Bottom J7. 97
TIME (MIN) | FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PSI
.o L7740y ~ -0
9.5" ey | 0.6 .
e 17 a3, 0.0 3.2
1S 74>, s V3,
2.0 7 ad .\ -4 13
[N 27 451 4 131
3 .© 7 as.| y.d (3.
3y 2748 j2.4 13
y -0 1745 a8 3.0
) =725 ,@/ (3.
3O 2795 & 17

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

1/23/07




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE B
BORING NO.:__ 39> !

DATE: ¥-1t-06

TEST NUMBER: __ 3 _ /’294/ - L
TEST INTERVAL (FROM DATUM): FROM _§S4>" FT.TO 793  FT. PR
DATA COLLECTED BY: S Hew a.d
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 (5.9 “A06
c.O 7.t HA.01.
1.0 (3 «g.00
Lo 134 KY.a¢
PG) 1% 1 ¥ q
.9 i -}_ 2] K9 .92
3.9 [3.0 “E.go
J.g 13 .0 ¥.7
{0 [3. 0 8.9
RO 1%3.0 A
3.9 (3.0 48 52
e L7 Sy 77
7.0 4 .4 wf.73
{0 zz Q. ug.ca
4.0 12.9 Ky .67
(0.0 12-8 €. 03
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 \T{s:{-j “ Ray! - Mm}P75- &Y
L - B; 79 - U

v - T3 T =

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 172307



N

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET )
/g‘}é!( C o

MACTEC ENGINEERING AND CONSULTING, INC. Lo
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTEDBY: _ & Weo., o o DATE COLLECTED: _ @-22-0 ¢
BORING NO. 8¢5 BOREHOLE DIAMETER: _ “( IN.
SURFACE CASING HEIGHT ABOVE GROUND: .27  FT.
CHECK DATUM USED: TOP OF CASING* _ GROUND SURFACE
DATUM ELEVATION A A—
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER
TEST INTERVAL DEPTH (FROM DATUM): FROM _ 745" FT.TG _€4.5~ FT.
TOTAL BORING DEPTH FROM DATUM: /6.5 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: lE_ FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: (.72 FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 72 %.¢  FT.

¥ 0

MAXIMUM TEST PRESSURE,Po 4 9.0 5~ (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: __“{  TEST PRESSURE *4.52 psi PACKER PRESSURE: '©0 psi
Initial Transducer Readings: Top ,» Middle , Bottom
Transducer Readings after initial pressurization:
Top , Middie ,» Bottom
Transducer Readings after final fiow measurement:
Top , Middie , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
0.0
O.>"
l o
rLs”
.0
2.y
3.0
3.3
5 o)
‘e
5.0

Mo Tesé’ “ogé ot '?‘%Kf? ik
DATA REPORT Rev. 0 /MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3

BORING NO.:__ 45} 2
DATE: F-1t-o0 .
TEST NUMBER: o _ >
TEST INTERVAL (FROM DATUM): FROM Z24.%%  FT.TO £4.&  FT. s /’>-'U;C-/
DATA COLLECTED BY: < ldo  a. /
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0
0.3
|0
>
.0
LT
j .0
3.5
V.0
NS
> 9
EQUIPMENT USED

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 rf_fsvts - @c\' S MYyza - gy
(- TN 75 - vy
. Py L

(S

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1723/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET % j/
3-0(

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: 7 How e/ DATE COLLECTED: F-22-0C
BORING NO. _ B a5t BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: (.3 pr.

CHECK DATUM USED: TOP OF CASING_ ¥ GROUND SURFACE____

DATUM ELEVATION A5~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 3. & FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _7%.5" FT.TO £9.0 FT.
TOTAL BORING DEPTH FROM DATUM: (0.5~ FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2.( FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: !. ¢ FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 27.4  FT.
MAXIMUM TEST PRESSURE, Po __ Y 8. 05~ (Po = [(A+B) 1] + C*.57 psi)

TEST NUMBER: i TEST PRESSURE _ X . 057gj PACKER PRESSURE; ! ©< psi

Initial Transducer Readings: Top » Middle ,» Bottom
Transducer Readings after initial pressurization:
Top , Middle , Bottom
Transducer Readings after final flow measurement:
Top , Middle , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
O.»
0.5
[. 0
>
.0
Ly
, ©
3.5
Y. 0
SR
/
> 0

po Test Hele ﬁo\“'@ukb —whes
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 172307



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE 3

BORING NO.:

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10036 (Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001
Fiow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 T‘CS-J") “ Ba‘)-' - MmP75- &Y
o - B -

v T3 7 = o

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC.

1723/07

Lot ‘
DATE: S e W
TEST NUMBER: ’Fi-?f ey f\ g ot
TEST INTERVAL (FROM DATUM): FROM._ 43" FT.TO_#J _ FT. ike
DATA COLLECTED BY: e uea, _
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 t3.) KA06
©.> Tt “«2-0L
1o 3 u€.0
Lo 1%, u¥.4¢
0 1%, | HE AL

.9 i % [3] &g .q2

§~a IS p uf.

g 3.0 1.5

.0 (3. 0 “w5.95
NS 13.0 .8 PU
5.9 (3.9 4“8 52

.o 129 Sy 17

7 (2] b k4 . 6\ H{U

€0 124 AN

a.0 2. XY .67

0.0 12 wf. 63
EQUIPMENT USED
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