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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-901

Given Parameters Prepared by:_ZO Date:12-7-06
Test Section Length, ¢, ft: 10 Checked by:_ E Date:_j~/7-© 'Z
Radius of Borehole ry, in: 2.00
GW Depth, ft: 23.30 (from top of casing) 21.30 (from ground surface)
Test Q Prest Pt Pu Pg Q Hu Ke
Number (GPM) (psi) (psi) (psi) (psi) (cfs) (ft) (fpy)
Interval 1,ft: 77 - 87 (from ground surface)
1 0 46.51 0.46 27.08 32.05 0.00 107.33 0.00
2 y 65.94 0.46 27.08 - 32.05 0.00 18217 0.00
3 0 85.97 0.46 27.08 32.05 0.00 198.39 0.00
4 TNP 56.52 - - - - 130.43 -
5 TNP 85.97 - - - - 198.39 -

Ke, ftlyear:

interval 2, ft: 92 -102 (from ground surface)

1 -0 53.54 0.17 31.29 36.31 0 123.55 0.00
2 0.4 75.8 0.17 31.29 36.31 0.0008913 174.92 14.81
3 6.2873 98.73 0.17 31.29 36.31 0.0140091 227.84 153.66
4 0.2 65.01 017 31.29 36.31 0.0004456 150.02 9.77
5 6.0182 98.73 0.17 31.29 36.31 0.0134095 227.84 147.09
K., ft/year:
Report two Ke values: Avg Ke intervais 2+4 = 12.4; Avg Ke intervals 3+5 = 150.4
Intervai 3, ft: 107 - 117 (from ground surface)
1 0 63.09 2.27 38.02 43.08 o] 145.59 0.00
2 0 88.17 2.27 38.02 43.08 0 203.47 0.00
3 5.2345 114.01 2.27 38.02 43.08 0.0116633 263.10 113.54
4 0 76.01 2.27 38.02 43.08 0 175.41 0.00
5 53473 114.01 2.27 38.02 43.08 0.0119147 263.10 116.00
Report Ke based on intervals 3+5 Ke for intervals 3+5 = 114.8 K, ﬁ!year:
Notations:
Q = flow rate Hw = P, converted to feet of head (P,*144in’/ft*/yw)
Prest = test pressure Ke = ((Q/Rw)*(1M)*1/2n*In(R/re)* (525,600 min/year)*(0.1337ft3/gal)
P+ = pressure above top packer, near water surface R = total length between packers, ¢
Py = 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 final data point for transducers after all testing.
Cutside diameter of boring is 4 in.
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Test Q Pest Pr Pu Pg Q Hu K,
Number (GPM) (psi) (psi) (psi) (psi) (cfs) (ft) (fpy)
Interval 4, ft: 118 - 128 (from ground surface)
1 0.1033 82.26 2.74 423 NM 0.1033 189.83 6.27
2 0.6455 97.82 3.23 43.02 49.09 0.6455 225.74 19.60
3 3.89 125.79 2.62 42.87 51.71 3.8945 290.28 78.04
4 0.5018 84.66 2.21 42.77 50.45 0.5018 195.37 20.11
5 3.47 125.79 2.01 43.02 53.23 3.4709 290.28 69.55
K., ftlyear:
Report two Ke values: Avg Ke intervals 2+4 = 19.8; Avg Ke intervals 3+5 = 73.8
Interval 5, ft: 145 - 155 (from ground surface)
1 0 90.04 0.19 86.94 NM 0 207.78 0.00
2 0 . 122.27 0.18 59.43 NM 0 282.16 0.00
3 0.00 155.47 0.2 83.87 60.7 0 358.78 0.00
4 TNP 106.64 - . - - - 246.09 -
5 TNP 155.82 - - - - 359.58 -

K,, ft/year:

interval 5-2, ft: 145 - 155  (from ground surface) Second test with higher capacity pump

1 0.00 87.28 2.84 75.87 60.39 0.00 201.42 0.00
1.92 1196 2.38 87.8 62.22 1.92 275.77 49.02

3* 0.00 152.71 2.25 59.33 62.8 - 352.41 -

4 0.07 103.88 2.54 81.45 61.29 0.07 239.72 2.45

5* TNP 152.77 - - - - 352.55 -

K., ftlyear:
Report Avg Ke from intervals 2 and 4: Ke = 25.7
Notations:
Q = flow rate Hu = Pres converted to feet of head (PTest*144in2/ft2/yW)

Prest = total test pressure
Py = pressure above top packer, near water surface

Py = 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.
*  Pressure pushes packers out. 30GPM/120 psi pump is used

Ke = ((Q/(Hw-Pmy) " (1))*1/2n*In(R/r)*(525,600 min/year)*(0.1337ft"/gal)
R = total length between packers, ¢

Packer Test-NA- B-901 final corrected 1-13-07.xls  Report
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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: 8468-06-1472

Date: 8/30/2006
Boring No: B-901
Test Intervai: 79 ft to
Stick up length: 2 ft
Testinterval: 770 ft to

Test Type: Double Packer Technique

Depth of Water

89 ft

87 ft

(from top casing)

(from surface)

Prepared by:_ZO

Date: 12-7-06

Checked byi A 2~ Date;j-17-¢7

Abreviations:

Table= 23.30 ft (from top of casing)
h1=24.30 (from top of casing) N.O. Not Observed
h2=607 ft (from top of casing) N.A. Not Aplicable
pw= 62.4 DI
Caic Py Max= 58.90 psi Value on field data sheet= 58.89
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= 19.43 psi Actual Excess Pressure= 38.86 psi Actual Excess Pressure= 58.89 psi
Initial Middle Transducer . Initial Middle Transducer . Initial Middle Transducer :
Reading= 27.08 psi Reading= 27.08 psi Reading= 27.08 psi
Test Pressure= 46.51 psi Test Pressure= 65.94 psi Test Pressure= 85.97 psi
' Flow Meter ) Fiow Meter Surface | . Flow Meter Surface
(Tr;”ne) Reading | Q (GPM) G:u“g?fssi) (Tr:]’l”ne) Reading | Q (GPM) | Gauge (Tn'n':“ne) Reading | Q(GPM) | Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 | 28685 2.3 0 2869.4 3.2 0 2869.5 -1.5
0.5 2869.2 1.4 16.4 0.5 2869.5 0.2 28.8 0.5 2869.8 0.6 44.8
1 2869.2 0.0 3.4 1 2869.5 -0.0 32 1 2869.8 0.0 45.3
15 2869.4 04 232 1.5 2869.5 0.0 304 15 2869.8 0.0 51.6
2 2869.4 0.0 5.0 2 2869.5 0.0 304 2 2869.8 0.0 51.7
25 2869.4 0.0 11.1 2.5 2869.5 0.0 30.5 25 2869.8 0.0 514
3 2869.4 0.0 11.9 3 2869.5 0.0 31.2 3 2869.8 0.0 51.1
3.5 2869.4 0.0 1.8 35 2869.5 0.0 202 35 2869.8 0.0 515
4 2869.4 0.0 M7 4 2869.5 0.0 314 4 2869.8 0.0 52.1
45 2869.4 0.0 11.7 45 2869.5 0.0 30.3 45 2869.8 0.0 51.2
5 2869.4 0.0 11.6 5 2869.5 0.0 30.9 5 2869.8 0.0 52.0
pressure release at 1 min and 2 min
Average Q: 0.2 gpm Average Q: 0.0 gpm Average Q: 0.0 gpm

Excess Pore pressure: 19.43 psi

Packer Test-NA- B-901 final corrected 1-13-07 .xis
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TEST #4 TEST #5
Actual Excess Pressure= 29.44 psi Actual Excess Pressure= 58.89 psi Boring No: B-901
Initial Middle Transducer 27.08 psi Initial Middle Transducer 27.08 psi|Test Interval: 77 ft to 87 ft
Test Pressure= 56.52 psi Test Pressure= 85.97 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/ft’
= 00361 Ibfin’
Length= 10 ft
Borehole radius= 2.00 _in
R ranges from 5-10 ft:
choose R= 5 ft
Hole not taking any water. Hole not taking any water.
Test not performed Test not performed
Excess Q Test
Pressure (@) Pres. |ke (foy)
(psi) (ft)
1 19.43 0.000| 44.84|. 0.00
2| 38.86 |0.000{89.68 0.00
3| 58.89 |0.000{135.90 0.00
41 29.44 - | 67.94
5| 58.89 - 135.9
Average Q: gpm Average Q: gpm
Excess Pore pressure: 29.44 psi Excess Pore pressure: 58.89 psi
Flow Rate-1 Flow Rate-2
2870 5 1.0 ¢
_. 28701 aaAaaAAAALA 1 I S ——
© 3 S TEST#1
R 2870 3 ETEST #2 g """""""""""""""""""""""""""""""""""""""
> 2870 7 ATEST #3 S 0.7 oo
:.8 b XTEST #4 9 _________________________________________________________________
@ 2870 1 XTEST #5 ®
o 2870 1 @ 0.5 o
- O A A E
D 2870 1 =
(0] ] R T T U ST
= 2870 2moEOEEE@EEA i
E 2869 y=O """"""""""""""""""""
L o860l eeeeeeee || o S o
2869 * 8 ‘2"0"20 K;o 8'0
0 1 2 3 4 5 6 8 9 10
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi -->  0.0000 gal/psi
ke= Q* In(Riro)/(ZnLHy) k.= 0.00E+00 cmisec
= 0.00 ftivear
Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 1 | - 4/20
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Pressure Decay Test
Prepared by:_ZO Date:12-7-06

Project Name: NORTH ANNA COL Checked byl /0~ Dater_{-¢1-¢ 7
Project Number: 8468-06-1472 N.O. Not Obgérved
Date: 8/30/2006 N.A. Not Aplicable
Boring No: B-901
Test interval: 77 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 11.6 46.49 0.0 30.9 66.05 0.0 52 87.64
0.5 1.2 46.22 0.5 26.7 61.88 0.5 47.8 77.79
1.0 11 45.89 1.0 23.9 58.96 1.0 36 71.10
1.5 107 458 1.5 216 56.61 1.5 30.3 65.40
2.0 10.4 45,31 20 19.6 54.67 2.0 26.2 61.97
2.5 10.2 45.04 2.5 18 53.37 25 237 59.32
3.0 99 4476 3.0 16.8 52.09 3.0 21.3 56.98
3.5 9.6 44.48 35 156.7 50.88 35 19.2 54.91
4.0 9.3 4421 4.0 14.6 4978 4.0 18.0 53.10
4.5 9.1 43.96 4.5 137 48.87 45 16.5 51.75
5.0 89 437 5.0 13.1 48.05 50 15.2 50.39
6.0 8.4 43.2 6.0 11.7 48.47 6.0 13.4 48.43
- 7.0 7.8 42.53 7.0 10.5 45 .43 7.0 11.9 46.85
8 7.3 42.04 8.0 9.6 44 47 8.0 10.5 45 .46
9 6.9 41.58 9.0 8.8 43.60 9.0 9.5 44.35
10 6.4 41.02 10.0 8.1 42.81 10.0 8.6 43.36
11 6.0 40.64 11.0 7.4 42.18 11.0 7.8 42.58
12 5.8 40.38 12.0 6.8 41.57 12.0 7.1 41.83
13 -~ 55 40.13 13.0 6.4 41.00 13.0 6.5 41.21
14 53 39.88 14.0 59 40.52 14.0 6.1 40.61
15 5 39.61 15.0 55 40.09 15.0 55 40.07
20 4.1 38.55 20.0 39 38.31
Test#4 Test#5 Pressure Dissipation
Time Surface | Center Time Surface Center 100 ;
(min) Gauge Tranducer (min) Gau_ge Tranducer
. (psi) (psi) (psi) (psi) 90 1 o Test #1
% X o Test #2
& 4
= 80 x X Test #3
Yo ] X Test #4
8 X 1 Test #5
©
o
Test not conducted Test not conducted 5
[)
&
©
S
0 5 10 15 20 25
Time (min)
Packer Test-NA- B-901 final corrected 1-13-07 .xls Pres Decay 1 5/20
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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:_Z0O Date:12-7-06
Project Number: 6468-06-1472 Checked by: /’ Datei; -z 1 =&}
Date: 8/30/2006 iV
Boring No: B-901 /
Test Interval: 94 ft to 104 ft
Stick up length: 2 ft

Testinterval: 920 ft to 102 ft  (from surface)
Test Type: Double Packer Technigue

Depth of Water
Table= 23.30 ft (from top of casing) Abreviations:
h1= 24.30 (from top of casing) N.OC. Not Observed
h2=757 1 (from top of casing) N.A. Not Aplicable
py=624 b/t
P, Max= 67.45 psi Value on field data sheet= 67.44
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= 22.25 psi Actual Excess Pressure= 44.51 psi Actual Excess Pressure= 67.44 psi
Initial Middle Transducer ) Initial Middle Transducer . Initial Middle Transducer .
Reading= 3129 psi | - Reading= 31.29 psi Reading= 31.29 psi
Test Pressure= 53.54 psi Test Pressure= 75.80 psi Test Pressure= 98.73 psi
) Flow Meter ' Flow Meter Surface | . Flow Meter Surface
(T%Tn‘a) Reading | Q(GPM) Gaslj‘g”:‘(:ssi) (Tr;”ni Reading | Q(GPM) | Gauge (T%T:; Reading | Q(GPM) | Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 2799.9 0.0 0. 2801.9 4.1 0 2804.9 3.6
0.5 2801.6 3.4 17.3 0.5 2803.1 2.4 15.1 0.5 2806.8 3.8 45.6
1 2801.6 0.0 18.2 1 2803.3 0.4 25.9 1 2807.4 1.2 48.1
1.5 2801.8 0.4 20.1 1.5 2803.9 12 38.1 1.5 2811.1 7.4 58.6
2 2801.8 0.0 18.4 2 2804.2 086 39 2 28154 8.6 60.8
25 2801.8 0.0 20.0 25 2804.4 0.4 38.1 2.5 2818.8 6.8 58.6
3 2801.8 0.0 20.0 3 2804.4 0.0 39.2 3 28221 6.6 59.3
3.5 2801.8 0.0 18.1 35 2804.6 0.4 38.6 3.5 2825.2 6.2 591
4 2801.8 0.0 21.0 4 2804.7 0.2 39 4 2828.4 6.4 59.9
4.5 2801.8 0.0 19.2 45 2804.8 0.2 39.4 4.5 2831.4 6.0 60
5 2801.8 0.0 19.7 5 2805.0 0.4 39.1 5 28348 6.8 57.4
Average Q: 0.4 gpm Average Q: 0.4 dgpm Average Q: 6.9 gpm
Excess Pore pressure: 22.25 psi Excess Pore pressure: 44.51 psi Excess Pore pressure: 67.44 psi
Packer Test-NA- B-901 finai corrected 1-13-07.xis Data Depth 2 6/20
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TEST #4 TEST #5
Actual Excess Pressure= 33.72 psi Actual Excess Pressure= 87.44 psi Boring No: B-901
Initial Middle Transducer 31.29 psi Initial Middle Transducer 31.29 psi|Test Interval: 92 ft to 102 ft
Test Pressure= 65.01 psi Test Pressure= 98.73 psi (from surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge — Reading Q (GPM) Gauge
(Gal) (psi) (Gal) (psi)
0 2834.8 -8.6 0 2836.7 -8.4 Density of water, p,=62.4  Ib/ft’
0.5 2835.3 1.0 14.9 0.5 2837.9 2.4 41.6 = 0.0361 Ib/in®
1 2835.8 1.0 24.2 1 2839.6 3.4 55.6 Length= 10 ft
1.5 2836 0.4 24.1 1:5 2844.9 10.6 60 Borehole radius= 2.00 _in
2 2836.1 0.2 23.6 2 28471 4.4 60.4 R ranges from 5-10 ft:
25 2836.2 02 23.4 2.5 2850.3 6.4 60.5 choose R= 5 ft
3 2836.3 0.2 23.4 3 2853.1 5.6 58.4
3.5 2836.4 0.2 23.7 3.5 2856.4 6.6 59.6
4 2838.5 0.2 23.8 4 2859.6 6.4 60
45 2836.6 02 {4 238 45 2862.2 5.2 60.4
5 2836.7 0.2 235 5 2865.5 6.6 59.1
55 2868.5 6.0 60
Excess Q Test K
Pressure . Pres. (fpi/)
(psi) (ft)
1] 22.25 |0.000|51.35 0.00
2| 4451 0.400{102.72| 14.81
3| 67.44 |6.287(155.63| 153.66
4| 3372 |0.200| 77.83 9.77
5| 67.44 |6.018] 155.6| 147.09
Average Q: 0.2 gpm Average Q: 6.4 gpm
Excess Pore pressure: 33.72 psi Excess Pore pressure: 67.44 psi
Flow Rate 7o
" *
2880 3 S s
= y = 6.0182x + 2835.3 . y =0.0872x
S 2860 E B0 e
= r
B j =2
T 2840 4 AL 2
§ ; XXXXXX £ y=62873x+ 2803 o
§ 2820 ) ¢ TEST#1 %
[7] w
s @O TEST#2
2 A TEST#3
& 2800 X TEST #4 r
H X TEST#5 L *
2780 T T T T T T T T T T r- T T T T T fLi?eér(TlEST#z) OO - ’ ' l I ’él I ‘.I i ‘ ' ' ‘ ‘ ’ ' ‘ ( \
01 2 3 4 5 6 7 8 9 10 0 20 40 B0 &0
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi -->  0.0000 gal/psi
k.= Q" In(R/rp)/(2nlHo) k.= 0.00E+00 cm/sec
= 0.00 ft/year
Packer Test-NA- B-901 final corrected 1-13-07 .xls Data Depth 2 7120
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Pressure Decay Test

Project Name: NORTH ANNA COL

Project Number; 8468-06-1472
Date: 8/18/2006

Prepared by:_Z0Q

Date:12-7-06

Checked by: ~_.f,,

" Date:_/~r 7

N.O. Not Obsgrved
N.A. Not Aplicable

Boring No: B-801
Test Interval: 92 ftto 102 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 19.7 53.73 0.0 39.1 75.49 0.0 57.4 99.70
0.5 18.1 51.77 0.5 31.4 67.4 0.5 327 73.43
1.0 16.5 49.85 1.0 27.5 63.58 1.0 23.8 64.15
1.5 15.3 48.33 1.5 241 58.96 1.5 16.1 58.55
20 14.4 46.97 2.0 21.4 55.78 2.0 11.5 52.93
2.5 13.4 45.72 2.5 19.4 55.36 2.5 7.6 49.03
3.0 125 4473 3.0 17.7 51.2 30 4.1 45,96
35 11.9 43.94 3.5 16.2 49.32 3.5 1.4 43.16
4.0 11.3 43.03 4.0 15 47.82 4.0 -0.5 41.06
45 10.7 42.25 4.5 14 46.3 4.5 2.2 39.11
5.0 10.2 41.37 5.0 13 4488 5.0 -3.3 37.86
6.0 9.4 40.2 6.0 1.5 42.85 8.0 -5.5 35.74
7.0 8.6 39.06 7.0 10.2 41.02 70 . -7 34.38
8 8 38.07 8.0 9.2 39.47 8.0 -7.8 33.49
9 7.4 37.29 9.0 8.4 38.31 9.0 -8.2 32.92
10 7 36.55 10.0 7.1 37.99 10.0 -8.5 32.56
11 6.6 3594 11.0 7.2 36.45 11.0 -8.7 32.33
12 6.3 35.39 12.0 6.7 35.68 12.0 -8.7 32.13
13 6 34.89 13.0 6.4 35.02 13.0 -8.7 31.98
14 5.7 34.44 14.0 6 34.5 14.0 -8.8 31.86
15 5.5 34.08 15.0 57 35.98 15.0 -8.8 31.77
20 4.7 - 3272 20.0 4.8 32.47
Test #4 Test #5
Time Surface | Center Time Surface Center L
| Gauge | Tranducer . Gauge | Tranducer Pressure Dissipation
(min} ; : (min) ; : 110
(psi) (psi) (psi)- (psi) i :
00 235 6532 | 00 600 - 99.31 100
05 101 5304 | 05 273 7043 || ] ¢ Test#1
10 82 4751 | 1.0 206 61.27 B g L Test #2
1.5 2.3 44.08 1.5 12.5 54.95 = ] X Test #3
20 -02 4101 | 20 78 49.17 % 80 x Test #4
2.5 -2.2 39.04 2.5 3.5 45.44 Bk .
30 -38  37.34 | 3.0 0.4 4181 || = 70 B o Test#5
3.5 -5 35.98 3.5 2.2 39.25 o ><“§
40 59 3481 | 40 -4.4 37.16 3 605
45 65 3421 | 45 57 35.70 [
5.0 -7.1 33.57 5.0 -6.9 34.59 x 501
6.0 -7.7 32.72 6.0 -8.1 33.17 © 3
70 -8 3227 | 70 -87 3251 || 2 407 M
g8 82 3195 | 8 -9.1 32.09 : i e S
9 -84 3175 9 9.3 31.80 309 =
10 -8.4 31.62 10 -0.4 31.63 20 1
11 -9.4 31.48 o A
12 95 3131 0 5 10 15 20 25
13 9.7 31.00 Time (min)
14 -9.7 30.78
15 -9.8 30.67
Packer Test-NA- B-901 final corrected 1-13-07.xis Pres Decay 2
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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: 6468-08-1472
Date: 8/30/2006
Boring No: B-801
Test interval: 109 ft fo 119 ft
Stick up length: 2 ft

Test interval: 107.0 ft to 117 ft  (from surface)

Test Type: Double Packer Technique

Depth of Water
Tabie= 23.30 ft (from top of casing)

h1=24.30 (from top of casing)
h2 =90.70 ft (from top of casing)
pw=62.4 Ib/ft°

P, Max= 76.00 psi

Prepared by;_ZC Date:12-7-06 ’
Checked by:/1  Date: 3-/§ 107

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

Abreviations:

N.O. Not Observed
N.A, Not Aplicable

75.99

TEST #3

Actual Excess Pressure= 25.07 psi Actual Excess Pressure= 50.15 psi Actual Excess Pressure=  75.99 psi
Initial Middle Transducer . Initial Middle Transducer ) Initial Middle Transducer .
Reading= 38.02 psi Reading= 38.02 psi Reading= 38.02 psi
Test Pressure=  863.09 psi Test Pressure= 88.17 psi Test Pressure= 114.01 psi
) Flow Meter . Flow Meter Surface .. Flow Meter Surface
(Tr:}”[“ne) Reading | Q(GPM) G:L:Jgr;afpesi) (Tr::‘ne) Reading | Q(GPM) | Gauge (Tr::“ne) Reading | Q (GPM) Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 2931.0 0.6 0 2933.0 9 0 2934.7 7.5
05 | 29314 0.8 2.7 0.5 2934 2.0 18.6 0.5| 29359 24 26.3
1 2933.0 3.2 28.8 1 2934.4 0.8 46.8 1 2936.2 0.6 47.9
1.5 2933.0 0.0 25.7 1.5 2934.5 0.2 48.5 1.5 2937.7 3.0 69.2
2 2933.0 0.0 24.2 2 2934.5 0.0 47 4 2 29412 7.0 74.8
2.5 2933.0 0.0 24.2 2.5 2934.5 0.0 47.3 2.5 29442 6.0 69.7
3 2933.0 0.0 24.0 3 2934.6 0.2 47.5 3 2947.2 6.0 68.5
3.5 2933.0 0.0 26.1 3.5 2934.8 0.0 47.4 3.5 29505 6.6 68.1
4 2933.0 0.0 247 4 2934.6 0.0 48 4 2953.3 56 68.1
4.5 2933.0 0.0 236 4.5 2934.7 02 44.5 45| 29564 6.2 67.9
5 2933.0 0.0 24.5 5 2934.7 0.0 44.9 5 2959.3 5.8 68.7
Average Q: 0.4 gpm Average Q: 0.1 gpm Average Q: 5.8 gpm
Excess Pore pressure: 25.07 psi Excess Pore pressure: 50.15 psi Excess Pore pressure: 7599  psi
Packer Test-NA- B-801 final corrected 1-13-07 xls Data Depth 3 9/20
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TEST #4 TEST #5 /

Actual Excess Pressure= 37.99 psi Actual Excess Pressure= 75.98 psi Boring No: B-901
Initial Middle Transducer 38.02 psi Initial Middle Transducer 38.02 psi Test Interva 107 ft to 117 ft
Test Pressure= 76.01 psi Test Pressure= 114.0 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 2959.4 -9.4 0 2961.2 9.6 Density of water, p,62.4 Ib/ft®
0.5 2959.6 0.4 43 0.5 2961.5 0.6 45.2 = 0.0361 Ib/in®
1 2959.8 0.4 26.9 1 2962.3 1.6 60.5 Length= 10 ft
1.5 2960.0 0.4 29 1.5 2965.7 6.8 70.2 Borehole radius= 2.00 in
2 2960.1 0.2 29 2 2969.9 8.4 69.1 R ranges from 5-10 ft:
25 2960.3 0.4 29 25 2972 4.2 67.1 choose R= 5 ft
3 2960.5 0.4 29.4 3 2974.7 54 67.2
3.5 2960.7 0.4 292 3.5 2977 4.6 68.2
4 2960.8 0.2 29.4 4 2980.3 6.6 67.8
4.5 2961 0.4 294 4.5 2983.3 6.0 68.0
5 2961.2 04 29.7 5 2986.3 6.0 68.3
Excess Q Test
Pressure Pres. |ke (fpy)
; m
esi)|%™] )
1 25.07 0.000| 57.85 0.00
2| 50.15 0.000| 115.73 0.00
3| 75.99 5.235| 175.36 | 113.54
4|  37.99 0.000| 87.67 0.00
5| 75.98 5.347| 175.3 116.00
Average Q: 0.3 gpm Average Q: 6.0 gpm
Excess Pore pressure: 37.99 psi Excess Pore pressure: 75.98 psi
]
Flow Rate 6.0 T
3000.0 L
5.0
— y = 5.3473x + 2958.8 r
© 2980.0 = L
2 E 40
s 4
2 2960.0 o
S : y = 5.2345x + 2932.1 o i
© ] w 3.0
0} r
@ 2940.0 x -
CRUIE bt g 20
GJ ] £l U— L
= 2920.0 ] ATEST#3 C
2 1 XTEST #4 S0 [ AU S !
E 2900.0 - XTEST#5 B
28800 —+—F++—+—F————+———1 O'O“"'2':":4":'“60""
01 2 3 4586 7 8 9 10 g 0 0 a8
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi -->  0.0000 gal/psi
k.= Q* In(RIro)/(21LHo) k.= 0.00E+00 cmisec
= 0.00 ft/year
Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 3 ‘ 10/20
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Pressure Decay Test

Project Name

- NORTH ANNA COL

Project Number: 6468-06-1472
Date: 8/30/2006

Date:12-7-06

Prepared by:_ZQ

Checked by:

L ,/%/%V‘Date:

=

RN

/

N.O. Not Obsefved
N.A. Not Aplicable

Boring No: B-901
Test Interval: 107 ftto 117 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) (psh) {psi) (psi)
0.0 449 89.68 0.0 68.7 116.32
0.5 36.6 78 0.5 -1 47.83
1.0 30.5 71.36 1.0 -3.3 4517
1.5 26.4 66.63 1.5 -4.3 4423
2.0 241 63.97 2.0 -4.6 43.95
Test not conducted 2.5 21.9 61.51 2.5 -5.0 43.57
- 3.0 20.1 59.21 3.0 -5.2 43.31
35 18.6 57.14 3.5 -5.9 42.63
4.0 17.7 55.81 4.0 -6.3 42.21
4.5 16.5 54.36 4.5 -6.6 41.95
5.0 15.8 53.14 50 -6.8 41.71
8.0 14.5 51.02 6.0 -7.1 41.32
7.0 13.3 49.33 7.0 7.4 41.00
8.0 12.4 48.18 8.0 7.7 40.72
9.0 11.6 46.93 9.0 -7.9 40.48
10.0 11 45,98 10.0 -8.1 40.28
11.0 105 45.15 11.0 -8.3 40.10
12.0 10.1 4443 12.0 -8.4 39.92
13.0 9.7 43.84 13.0 -8.5 39.78
14.0 9.4 43.28 14.0 -8.6 39.64
15.0 9 42.8 15.0 -8.7 39.51
20.0 8.1 41.15
Test #4 Test #5
Time Surface | Center Time Surface Center .
(min) Gauge | Tranducer (min) Gauge Tranducer 120 Pressure Dissipation
"1 (psi) | (psi) (psi) (psi) %
0.0 297 78.71 0.0 68.3 115.89 110 3
05 -7.2 41.15 0.5 -2.4 46.89 — ] ¢ Test #1
10  -81 40.1 1.0 4.0 4453 @ 100 1 = Test #2
1.5 -8.6 39.65 1.5 5.0 43.57 = ]
20 88 3939 | 20 55 4316 || £ F X Test #3
25 -9 39.22 | 25 5.9 276 || 8 g X Test #4
3.0 -9.1 39.12 3.0 -6.1 42.55 + o Test #5
35 -9.1 39.086 35 -6.3 42.44 o
4.0 -9.1 38.98 4.0 -68.7 41.99 3
45 -9.2 38.93 4.5 -6.8 41.88 @
50 9.2 38.88 5.0 -7.0 41,74 T
6.0 -9.3 38.82 6.0 -7.3 41.39 3 ;ﬁé"é;
7.0 -8.3 38.77 7.0 -7.6 41.08 ﬁ W§§§%§ %
8 -9.3 38.71: 8 -7.9 40.82 ]
9 -9.4 38.67 9 -8.1 40.57 30 4
10 9.4 38.62 10 -8.3 40.40 :
11 8.5 40.20 0+ A,
12 86 40.05 0 5 10 15 20 25
13 -8.8 39.90 Time (min)
14 -8.9 39.77
15 -9.0 39.67
Packer Test-NA- B-901 final corrected 1-13-07 xis Pres Decay 3
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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:12-7-06

Project Number: 6468-06-1472

Date: 8/30/2006 Checkedby:_ (). Datei)-/7-27
Boring No: B-801 / ’
TestInterval: 120 ft tfo 130 ft s
Stick up length: 2
Test Interval: 118.0 ft to 128 ft  (from surface)
Test Type: Double Packer Technique
Depth of Water
Table=23.30 ft (from top of casing) Abreviations:
h1=24.30 (from top of casing) N.O. Not Observed
h2=101.7 ft (from top of casing) N.A. Not Aplicable
p=62.4 M/t
P, Max= 82.27 psi Value on field data sheet= 82.26

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=  27.14 psi Actual Excess Pressure=  54.29 psi Actual Excess Pressure= 82.26 psi
Initial Middle Transducer . Initial Middle Transducer . Initial Middle Transducer )
Reading= 43.53 psi Reading= 43.53 psi Reading= 43.53 psi
Test Pressure= 70.67 psi. Test Pressure=  97.82 psi Test Pressure= 125.8 psi
' Flow Meter ) Flow Meter ' Flow Meter Surface
(Tn'q%e) Reading | Q (GPM) G:jgr;a?ssi) Zn']”l”ne) Reading | Q (GPM) Gai;gac(zsi) Zn‘ane) Reading | Q(GPM) | Gauge
(Gal) (Gal) (Gal) (psi)
0 2887.8 -1.5 0 2889.5 0 0 2893 -1.1
0.5 | 2889.0 2.4 -29.1 0.5 2890.2 1.4 5.7 0.5 28941 2.2 45.6
1 2889.0 0.0 23.3 1 2890.8 1.2 42.6 1 2894.4 0.6 48.1
1.5 2889.2 04 22.8 1.5 2891.1 0.6 45.8 1.5 2895.1 1.4 70
2 2889.2 0.0 241 2 2891.4 0.6 46.2 2 2897 1 4.0 74.1
2.5 2889.3 0.2 23.7 25 2891.6 0.4 46.7 25 2899 3.8 74.7
3 2889.4 0.2 222 3 2891.9 0.6 46.3 3 2901.2 4.4 75
35 2889.4 0.0 22.3 3.5 2892.2 0.6 472 | 35 2903.2 4.0 74.5
4 2889.4 0.0 222 4 2892.4 0.4 47.5 4 2905.4 4.4 74.2
4.5 2889.4 0.0 22.5 4.5 2892.7 0.6 47.2 4.5 2907.5 4.2 74.2
5 2889.5 02 23.0 5 2893.1 0.8 47.2 5 2909.8 46 74.4
Average Q: 0.3 gpm Average Q: 0.6 gpm Average Q: 3.9 gpm

Excess Pore pressure: 27.14 psi Excess Pore pressure: 54.29 psi Excess Pore pressure: 82.26 psi

TEST #4 TEST #5

Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 4 12/20
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Actual Excess Pressure= 41.13 psi Actual Excess Pressure=  82.26 psi Boring No:  B-901
Initial Middle Transducer 43.53 psi Initial Middle Transducer 43.53 psi TestInterva 118 ft to 128 ft
Test Pressure=  84.66 psi Test Pressure=  125.79 psi (from surface)
' Flow Meter Surface : Flow Meter
(Tr:?ne) Reading | Q(GPM) | Gauge Zg]rr‘; Reading | Q (GPM) Gaﬁ;:ac(‘;si)
(Gal) (psi) (Gal)
0 2909.8 7.8 0 2912.4 77 Density of water, p,62.4  Ib/ft’
0.5 2910.2 0.8 20.8 0.5 2913.1 1.4 45 = 0.0361
1 2910.6 0.8 31.5 1 2913.8 1.4 66.1 Length= 10 ft
1.5 2910.8 0.4 31.8 1.5 2915.8 4.0 72.9 Borehole radius= 2.00  in
2 2911.1 0.6 32 2 2918 4.4 74.4 R ranges from 5-10 ft:
2:5 2911.3 0.4 322 2.5 2920.3 4.6 73.6 choose R= 5 ft
3 2911.5 0.4 326 3 2922.3 4.0 74.7
3.5 2911.8 0.6 30.0 3.5 2924.5 4.4 74.5
4 2912 0.4 29.9 4 2926.5 4.0 5.1
4.5 2912.2 0.4 29.9 4.5 2928.7 44 74.6
5 2912.4 0.4 30.1 5 2930.8 4.2 75
Excess Test
Q Ke
Pressure (gom) Pres. (foy)
(psi) (f) H
11 27.14 0.103| 62.63 6.27
2| 54.29 0.646|125.28 19.60
3] 8226 3.895|189.83| 78.04
4] 4113 0.502| 94.93 20.11
5| 82.26 3.471/189.83| 69.55
Average Q: 0.5 gpm Average Q: 4.3 gpm
Excess Pore pressure: 41.13 psi Excess Pore pressure: 82.26 psi
Flow Rate 45 1
2940 ] |eTEST#1 4.0 ‘é """""""""""""""""""""""""""""""" ®
. 1 |mTEST#2 B - SO G,
T 2930 | |aTEsTHs y=diBRaan s 29108 =
& 1 |xTEST#4 S RS S G
=2 ] |xTEST#5 = T E
S 2920 1 . -
o ] 2 a
) % s y=0.5018x + 2910 © -
x 2910 @ 2.0 oo
. b y = 3.4709x + 2891.3 2 s
2 : e e il
< 2900 - = 1ok
2 y = 0.6455x + 2889.9 TOE
I 2290k ?:M y = 0.1033x + 2889 O
] g o ,
2880 T, 00 e
o 1 2 3 4 5 6 7 8 9 10 2 2 _ =100
Time (min) Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi -->  0.0000 gallpsi
k.= Q* In(R/ro)/(2nLHy) ke=  0.00E+00 cmisec
= 0.00 ft/year
Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 4 13/20
1/23/07
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Pressure Decay Test

Project Name
Project Number

: NORTH ANNA COL
. 6468-08-1472

Date: 8/18/2006

Prepared by._ZO

Date:12-7-06

Checked by’ a > Date:
N.O. Not Obgerved
N.A. Not Aplicable

p=i -0 ]

» Test#1
o Test#2
X Test #3
X Test#4
o Test#5

*

20

Boring No: B-801
Test interval: 118 ftto 128 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 23 21.5 0.0 47.2 97.26 0.0 74.4 128.07
05. 16.6 64.17 0.5 19.4 68.95 0.5 46 57.30
1.0 13.1 60.72 1.0 13.1 62.05 1.0 -3.3 50.30
15 11 57.48 15 8.7 57.72 15 -5.3 47.72
2.0 9 54.86 2.0 6.9 542 2.0 5.8 48.78
2.5 7.8 53.19 2.5 52 0 52.30 2.5 8.2 46.07
3.0 6.6 51.83 3.0 4.3 51.23 3.0 -6.4 45.81
35 5.8 50.58 35 3.3 49.96 35 63 45.69
4.0 52 49.61 4.0 2.7 49.03 4.0 -6.8 45.03
4.5 4.7 48.77 45 2.1 48.2 4.5 -7.1 44 58
5.0 4.2 48.04 50 1.7 47 .51 5.0 -7.4 44,268
6.0 3.5 48.77 8.0 1.1 46.54 6.0 -7.6 43.86
7.0 2.9 45.98 7.0 0.5 45.56 70. 17 43.60
8 26 45.31 8.0 0.2 44.98 8.0 -7.8 43.41
9 22 4478 9.0 0 44.53 9.0 -7.8 43.28
10 1.9 4434 10.0 -0.2 44,18 10.0 -7.9 43.16
11 1.8 43.97 11.0 -0.4 43.87
12 186 43.69 12.0 -0.5 43.61
13 1.4 43.46 13.0 -0.7 43.44
14 1.3 43.23 14.0 -0.7 43.27
15 1.2 43.08 15.0 -0.8 43.13
20 09 4255
Test #4 Test #5
) Surface | Center i Surface Center Pressure Dissipation
(Tr:?ni Gauge | Tranducer :%Tne) Gauge | Tranducer 190 P
(psi) {psi) (ps) (psi) 120 4
0.0 3.01 83.63 0.0 75.0 127.35 _
05 02 5200 | 05 1.3 59.90 g
1.0 3.3 48.91 1.0 -4.0 49.30 = 100 ]
15 -5 47.08 1.5 -6.8 46.37 ‘g
2.0 -5.8 45.96 2.0 -7.5 45.62 O 907
2.5 -6.3 45.26 25 -8.0 45.27 ® a0 ]
30 66 4473 | 30 -8.2 44.97 S
35 -6.9 44.37 35 -8.0 44 .99 @
40 7.1 4406 | 4.0 8.3 44.59 S
45 7.3 43.86 45 -8.5 44.27 &
50 -7.3 43.68 5.0 -8.7 44.07 E -
8.0 -75 4342 | 6.0 -8.8 43.80 a;ﬁﬁﬁgm@#*
7.0 786 43.23 7.0 -8.9 43863 404
8 76 4309 | 8 -8.9 43.50 S .
9 7.7 42.98 9 -8.9 43.38 0 5 10 15
10 7.7 42.92 10 -8.9 43.27 ) )
Time (min)

Packer Test-NA- B-901 final corrected 1-13-07.xis
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:_ZQ Date:12-7-06
Date: 8/30/2006 Checked by: __[ 0~ Date: {~/7-07
Boring No: B-901 //j
Testinterval: 147 ft 1o 157 ft :
Stick up length: 2 ft

Test interval: 145.0 ft to 155 ft  (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.30 ft (from top of casing) Abreviations:
h1= 24.30 (from top of casing) N.O. Not Observed
h2 = 1287 ft (from top of casing) N.A. Not Aplicable
pe= 624 Ib/ft’
Py Max= 97.66 psi Value on field data sheet= 97.65
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= 32.22 psi Actual Excess Pressure= 64.45 psi Actual Excess Pressure= 97.65 psi
Initial Middle Transducer . Initial Middle Transducer ) initial Middle Transducer )
Reading= 57.82 ps¥ Reading= 57.82 psi Reading= 57.82 psi
Test Pressure=  90.04 psi Test Pressure= 122.27 psi Test Pressure= 155.47 psi
' Flow Meter . Flow Meter Surface |.. Flow Meter Surface
2;::':'; Reading Q (GPM) GaSLangrfea(C:si) 2;:?5 Reading Q (GPM) Gauge ;I'r;]rlr;e) Reading Q (GPM) Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 2785.7 0.1 0 2797.8 0.1 0 2798.9 0.4
0.5 |° 2796.7 2.0 48 | 05 2798.8 2.0 247 0.5 2799.7 1.6 24.8
1 2797.6 1.8 245 1 2798.9 0.2 343 1 2799.9 0.4 35.3
1.5 2797.7 0.2 29.2 1.5 2798.9 0.0 36 1.5 2799.9 0.0 37.0
2 27978 | 0.2 31.7 2 2798.9 0.0 36.8 2 2799.9 0.0 37.4
2.5 2797.8 0.0 31.8 25 2798.9 0.0 371 25 2799.9 0.0 38
3 2797.8 0.0 317 3 2798.9 0.0 37.4 3 2799.9 0.0 38.6
35 2797.8 0.0 31.7 3.5 2798.9 0.0 38.6 3.5 2799.9 0.0 394
4 2797.8 0.0 - 320 4 2798.9 0.0 38.4 4 2799.9 0.0 38
4.5 2797.8 0.0 321 4.5 2798.9 0.0 38.3 45 2799.9 0.0 37.8
5 2797.8 0.0 321 5 2798.9 0.0 39.3 5 2799.9 0.0 384
Average Q: 0.4 gpm Average Q: 0.0 gpm Average Q: 0.0 gpm
Excess Pore pressure: 32.22 psi Excess Pore pressure: 64.45 psi Excess Pore pressure: 97.65 psi
Packer Test-NA- B-801 final corrected 1-13-07 xis Data Depth 5 15/20
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% A 17Y
e
TEST #4 TEST #5 V4
Actual Excess Pressure= 48.82 psi Actual Excess Pressure= 97.65 psi Boring No:  B-901 v
initial Middle Transducer 57.82 psi Initial Middle Transducer 57.82 psi Test Interva 145 ft to 155 ft
Test Pressure= 106.64 psi Test Pressure= 155.5 psi (from surface)
Time Flow Meter Surface Time Flow Meter Surface
(min) Reading Q (GPM) Gauge (i) Reading Q (GPM) Gauge
™| (cal (psi) (Gal) (psi) ,
Density of water, p,62.4  Ib/ft’
= 0.0361
Length= 10 ft
Test not Conducted Test not Conducted Borehole radius= 2.00 _in
R ranges from 5-10 ft:
choose R=5 ft
Excess Q Test
Pressure Pres. |[ke  (fpy)
. m
psi) | P™ |
11 3222 0.000| 74.35 0.00
2| 64.45 0.000|148.73 0.00
3| 97.65 0.000|225.35 0.00
41 48.82 112.66
5| 97.65 225.3
Average Q: gpm Average Q: gpm
Excess Pore pressure: 48.82 psi Excess Pore pressure: 97.65 psi
Flow Rate 1.0 ¢
2801.0 (D) A e s s s
. L8 s e o s ot
:322800-0 YTV XY = o O SO
S -
o =) L
£ 290 AgnopoonEEn P 06
o ] W 0.8 frrocovmmmemmmeens R
@ 2798.0 1 L :
. *000000 e
o o O
S 2797.0 1 T 2
1 e =
2 ] B2 sfrsemempesmoiiEmE T — O ------------------
o 1 L =
= 2796.0 T bl S |
2795.0 ] T ) T T T T T T T T T T T T T 1 O.O O ‘ ' 2‘0 T 4‘\0 ‘ 6‘0: 8’0 o ?‘Od ) '1é
01 2 3 4 5 6 7 8 9 10 g
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 cmisec
= 0.00 ft/year
Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth & 16/20
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Pressure Decay Test

Project Name
Project Number

Date: 8/30/2006

: NORTH ANNA COL
: 6468-06-1472

Prepared by:_ZO
Checked by: [
N.O. Not Obserygd
N.A. Not Aplicable

Date:12-7-08

Dater { ~{i-u’/

Boring No: B-901
Testinterval: 145 ftto 155 ft
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) (psi) (psi)
00 321 90.66 0.0 393 100.88 0.0 38.4 101.00
05 321 90.78 0.5 37.8 99.41 0.5 38.8 101.00
1.0 31.9 90.64 1.0 37.2 98.57 1.0 38.8 - 100.32
1.5 31.8 90.5 1.5 36.4 97.71 1.5 37.5 99.47
20 317 90.38 2.0 357 96.96 2.0 36.8 98.82
25 318 90.27 2.5 35.1 96.24 2.5 36.2 98.14
30 317 90.15 3.0 34.4 95.6 3.0 35.5 97.42
35 313 90.02 35 33.8 94.92 35 34.9 96.74
40 313 89.93 4.0 33.3 94.28 4.0 34.3 96.09
45 312 89.81 4.5 32.6 93.7 45 337 95.53
50 311 89.64 5.0 323 93.18 5.0 33.2 94.94
6.0 309 89.47 6.0 31.3 92.07 6.0 32.1 93.82
7.0 307 89.25 7.0 304 91.12 7.0 31.2 92.91
8 30.6 89.06 8.0 296 90.17 8.0 30.4 91.89
9 304 88.85 9.0 28.8 89.34 9.0 29.5 91.00
10 302 88.68 10.0 28.2 88.55 10.0 28.9 90.20
11 30.1 88.52 11.0 27.5 87.83 11.0 28.1 89.43
12 30.0 88.35 12.0 26.9 87.07 12.0 27.5 88.76
13 208  88.18 13.0 26.3 86.46 13.0 2269 88.13
14 29.7 88.02 14.0 25.7 85.81 14.0 26.4 87.46
15 29.5 87.88 15.0 25.2 85.23 15.0 25.8 86.88
20.0 22.8 82.57 20.0 23.5 84.38
25.0 21.1 80.49
Test #4 Test #5
Ti Surface | Center . Surface Center Pressure Dissipation
me | Gauge |Tranducer| "M | Gauge |Tranducer 190 1
ge | Trandu g n
M| “os) | qpsiy | ™| (psi (psi) ]
120 1 o Test #1
__ 1101 o Test #2
g X Test #3
=~ 100
L
G 9
S ]
Test not Conducted Test not Conducted 0“; 80 3 £
? 1
8 9
£ ]
T 60
o ]
" 501
40 ]
30 - — B —
0 10 15 20 25
Time (min)
Packer Test-NA- B-801 final corrected 1-13-07.xls Pres Decay 5
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07
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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:_ZO Date:12-7-08
Project Number: 8468-08-1472 Checked by: ’,/?95" o Date:_j={7-¢7/
Date:  9/6/2008 L
Boring No: B-901
TestInterval: 147.0 ft to 157 ft  (from Datum) Note: This is a retest using higher capacity pump
Stick up length: 2 ft

TestInterval: 1450 ft to 155.0 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 2330 ft (from top of casing) Abreviations:
h1= 24.30 (from top of casing) N.O. Not Observed
h2= 1287 ft (from top of casing) N.A. Not Aplicable
pw= 624 b/’
P, Max= 97.66 psi Value on field data sheet= 97.65
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=  32.22 psi Actual Excess Pressure= 64.44 psi Actual Excess Pressure= 97.85 psi
{nitial Middle Transducer 5 osi Initial Middle Transducer . Initial Middle Transducer )
Reading= >0 PS Reading=  °° P Reading=  °° PS
Test Pressure= 87.28 psi Test Pressure= 119.5 psi Test Pressure= 152.7 psi
: Flow Meter . Flow Meter Surface | .. Flow Meter Surface
(Tr;:“ne) Reading | Q(GPM) Gastij;:a)‘esi) (TFLT:) Reading | Q(GPM) | Gauge (Trg:‘n‘? Reading | Q(GPM) | Gauge
(Gal) (Gal) (psi) (Gal) (psi)
0 2871 0.1 0 2875 1.8
05 | 28715 1.0 2 0.5 |- 28787 3.4 443
1 2873.1 3.2 28.3 1 2876.8 0.2 52.11
1.5 2873.3 0.4 316 1.5 28771 0.6 58.8
2 2873.3 0.0 30.8 2 2878.2 2.2 60.2 Pressure pushes packers
25 2873.3 0.0 30.3 2.5 2879.4 2.4 594 out of place-Testis
3 2873.3 0.0 29.8 3 2880.4 2.0 59.6 not performed
3.5 2873.3 0.0 29.1 35 2881.6 2.4 59.9
4 2873.3 0.0 306 4 2882.7 2.2 58.7
4.5 2873.3 0.0 30.1 4.5 2883.7 2.0 58.2
5 2873.3 0.0 29.6 5 2884.7 2.0 58.9
Average Q: 0.0 gpm Average Q: 2.2 gpm Average Q: gpm
Excess Pore pressure: 32.22 psi Excess Pore pressure: 64.44 psi Excess Pore pressure: 97.65 psi
Packer Test-NA- B-901 final corrected 1-13-07 .xIs Data Depth 5(2) 18/20

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



j,».% A i
AN 7-07
TEST #4 TEST #5 z,'/] )
Actual Excess Pressure= 48.82 psi Actual Excess Pressure= 97.85 psi Boring No:  B-901
fnitial Middle Transducer 55 psi Initial Middie Transducer 55 psi Testinterva 145 ft to 155 ft
Test Pressure= 103.90 psi Test Pressure= 152.7 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 2887 2.8 Density of water, p,=62.4  Ib/ft’
0.5 2887.8 1.6 487 = 0.0361 Ib/ir
1 2887.8 0.0 46.1 Pressure pushes packers Length= 10 ft
1.5 2887.8 0.0 441 out of place-Testis Borehole radius= 2.00 in
2 2887.8 0.0 42.6 not performed R ranges from 5-10 ft:
2.5 2887.8 0.0 41.3 choose R= 5 ft
3 2887.8 0.0 446
3.5 2887.8 0.0 431
4 2887.8 0.0 41.8
4.5 2887.8 0.0 40.4
5 2887.8 0.0 39.5
Excess Test
Pressure (gr.?m) Pres. (;;’;)
(psi) (ft)
1] 3222 0.00) 74.35| 0.00
2] 6444 1.921148.71] 49.02
3 9785 225.35
4  48.82 0.07|112.66] 2.45
5/ 9765 225.3
Average Q: 0.2 gpm Average Q: gpm

Excess Pore pressure: 48.82 psi

Excess Pore pressure: 97.65 psi

Flow Rate - Graph 1
2890 ] y = 0.0727x + 2887.5
= 2885 ?
\S
o 2880
£
T 2875 & T e e e e e e
) s
o 2870 1
6 : STEST #1
g 2865 E IEITEST#Z
. ATEST #3
g 2800 E !XTEST#4
2855 @i
o850 - o
0 1 2 3 4 5
Time (min)

Flow Rate (gpm)

Fiow Rate - Graph 2

25

204

Packer Test-NA- B-901 final corrected 1-13-07 xis

MU DTDADT N N

k.= Q* In(Rrg)/(2nLHo)

00+ S I, S
0 20 40 60 80 100 120
Excess Pore Pressure (psi)
obtain Q from graph 2 in gpm/psi --> 0.0000 gal/psi
k.= 0.00E+00 cmisec
= 0.00 ftiyear
19/20
1/23/07

Data Depth 5(2)
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Pressure Decay Test

Project Name:
Project Number:

NORTH ANNA COL
6468-06-1472

Prepared by:_ZQ, 6
Checked by: /»}-\‘r Date;_ {~{ 1777
N.O. Not Obsepred

Date:12-7-06

Date: 9/6/2006 N.A. Not Aplicable
Boring No: B-901
Test Interval; 145 ftto 155 ft (from surface)

Test #1 Test #2 Test #3
) Surface | Center . Surface Center . Surface Center
Time G Trand Time Gauge | Trand Time Gauge | Tranducer
(mm) auge ran gcer (mm) 9 ran gcer (min) g U

(psi) (psi) (psi) (osi) (psi) (psi)
0.0 206 87.13 0.0 58.9 120.19
05 289 86.35 0.5 47 108.75
10 287 86.04 1.0 46.4 107.8
15 283 85.59 1.5 46 107.16
20 279 85.13 2.0 455 106.54
25 226 84.76 2.5 448 105.69
30 272 84.31 3.0 43.8 104.64
35 268 83.91 3.5 426 103.55 No data
40 268 83.54 4.0 416 102.17 Test not conducted
45 263 83.17 4.5 40.6 101.28
5.0 26 82.83 5.0 39.7 100.4
60 254 82.11 6.0 385 98.94
70 249 81.5 7.0 37.3 97.63
80 244 80.97 8.0 36.4 96.52
9.0 241 80.48 9.0 354 95.44
100 237 79.98 10.0 34.3 94.3
110 23.3 79.5 11.0 33.8 93.71
120 23 79.07 12.0 331 02.88
130 226 7864 | 13.0 324 92.15
140 223 78.23 14.0 31.9 91.49
150 22 77.84 15.0 31.3 90.77
200 207 76.15 | 20.0 28.9 88.07
Test #4 Test #5
Time Surface | Center Time Surface | Center D L
(min) Gauge | Tranducer (min) Gauge | Tranducer 140 - Pressure Dissipation

(psi) (psi) (psi) (psi) j
00 395 102.33
05 383 1009 10 ! * Test #1
1S s b £ = Test#2
20 365  97.93 |Nodata 2 g | & Test#3
25 347 97.17 |Test not conducted 15} | XTest#4
3.0 34 96.12 ® ¢ OTest#5
35 33.1 95.49 L a0
40 324 94.79 @ ]
45 318 93.95 .
50 311 93.38 = 40
6.0  30.1 92.01. 5 ]
70 201  90.97 T
80 281 89.93 ]
9.0 272 89.02 ]
100 284  88.15 0 e T T e
11.0 258 3735 o] 5 10 15 20 25 30 35
120 2541 86.54 Time (min)
13.0 243 85.81
140 238 85.15
150 23.2 84.53
200 207 81.21

Packer Test-NA- B-901 final corrected 1-13-07 .xls Pres Decay 5(2)
1/23/07

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

20/20



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: £ .30-00

Boring No. _@469-00-1472

Test Interval: 72.0 to 1.0 feet from Datum

Casing Stickup -9 feet

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

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

hl= 13
p= SN0 . 233 _ 607
pMAX= TN3 4 NSRS Yy
SKETCH
no
sl '
caLing §,
sl
T N
239 |, |
SR 240 .
cevtetl
T=sT .
‘WWM’ 6.0‘7‘-'\
74 — NE
of N i l
gy |
W—_—s —— et
g4
2oT. o [
> 7

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



f

\0\;

o TEST NUMBER: __| TEST PRESSURE _Y (.57} psi PACKER PRESSURE:

N4l
3. 1’

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET
MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: O Ho «raof DATE COLLECTED: _ $-%0 - o C
BORINGNO. B« o BOREHOLE DIAMETER: __ “! IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ ¥’ GROUND SURFACE_____

DATUM ELEVATION___ A7~ '

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ (0. © pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM (-2 ¥T.TO_ 84.2 FT.
TOTAL BORING DEPTH FROM DATUM: _%9% 0 FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _(~ C7  pr.

MAXIMUM TEST PRESSURE, Po 7 8.3 (Po = [(A+B) *1] + C*.57 psi) b=
' St &#3/
T psi
Initial Transducer Readings: Top___,“\ Y ,Middle__270g ,Bottom _ 3 1 @5
Transducer Readings after initial pressarization:

Top__ (:0> ,Middie _ 3.4 Bottom __ 3/. £

Transducer Readings after final flow measurement:

Top__sU4O ___,Middie__ 3 §(7 ,Bottom __ 3/. | T
TIME (MIN) | FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PST
®.0 96 ¢ > ] 2.3
0.5 280 2. T [ M\ J(-N
l LO 'L‘ZC a.1 ﬂ/ 7 L\ : Glest Pressy.p
Y 226G 4,4 0.9 k13"
7.0 134 Q. L& @/ 5.0 Relecse P coune
5 B¢ A .4 1.
3 q 8o 2.4 Y2} IREEN
3 < 286 a. g g
Yo 2364 - Y o |17
v.S | 28.¢ .Y g |7
5.0 284 4.y /Q/ i, 6
DATA REPORT Rev. 0 MACTEC E&l\fG?N‘E RING &SCOO SUgT’;VC{\[%.ng : pUme 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 4o

DATE: §-30-C(

TEST NUMBER: /

TEST INTERVAL (FROM DATUM): FROM % FT.TO_ << FT.
DATA COLLECTED BY: S Moo oo/

PAGE !)

b

I 4

JW Ij‘zx 4ot

{D’:\j L Z/ ) Fpse 74

SHUT-IN TEST
PRESSURE: psi )
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 .6 AL
a.5 1T e
{ .0 j1.8 yS g 0
£y (0.7 Ys.t o
lo R 10 A U2
T3 (0.7 yy.0M
3 D G(D\ oS ‘/‘-710 N
3.5 Q.6 qy. .y
o) LS 4.2\
IS b «3.40
150 & A “31.70
¢9o g\ 43.20
7.9 1.7 “41.53
R0 .73 y2.04
A0 AN yl.5¢
l0.0 ('(v( "( {.02
Lo ¢-¢ q0. 69
120 >-¥ 4p.35
) 30 S.5” go.\3
4.0 5.7 ‘9. ¢5
5.0 3.0 a.6|
) u. | 8.5~
EQUIPMENT USED O174HLY

Transducers: Mini Troll Serial Numbers: 18417 (Top), 10191 (Mlddle),&ﬂﬁﬂﬁ (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 Teste s Baol-MiL 7Ta” T4
N 6[ 764 - "
-ty 7Aa - Y

DATA REPORT Rev. 0) 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: =5 o e aof DATE COLLECTED: £-3¢ - 06
BORINGNO. B« o BOREHOLE DIAMETER;  “f IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE___

DATUM ELEVATION__ A4

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ /0. ¢ pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ 7 “.0 FTr.TO_ ¥ ™.¢ FT.
TOTAL BORING DEPTH FROM DATUM: __ 7922.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 27%.7% FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ ¢0.7  FT.
MAXIMUM TEST PRESSURE, Po O €. % (Po = [(A+B) *1] + C*.57 psi)

T
/ % TESTNUMBER: _ ~ _ TESTPRESSURE (> "“psi PACKER PRESSURE: (0 < pi
<, 4.7C Initial Transducer Readings: Top o ,Middie __¢ 7.0 v ,Bottom __ 2¢.©@5
Transducer Readings after initial pressurjzation: 4 Sweq
Top__ » “d , Middie 387 , Bottom Bl -"g""['z,'
Transducer Readings after final fiow measurement: '
Top___ % ,Middle 37|T ,Bottom 0©. 73
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
.0 28 ¢ w -~ E
.5 28 5 2 168
.0 2743 | o2 o
B 13 04y o | 0.4
7.0 29 Cay % w,s(
5 ¥ G5 o | 0.5
30 1Y 6Ny Q/ 32
3.5 20 ﬂ/ 29.2
M.o 2¥69-5 o |3l
Y 2% (9.5 ;2/ 3o 3
5.0 265 Y 2 |04
ot C
> &‘k"ev.q.ﬁmo‘ N o BV 3 5 m/( 7 .
e { tronns do e’ i e oeﬁ‘ ev

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



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

PAGE# v

BORING NO.: 820!
DATE: §g-30-C(,
TEST NUMBER: Z D/ L{ ol Y
TEST INTERVAL (FROM DATUM): FROM 748 FT.TO__ ©9 FT. ’ 7 nb
DATA COLLECTED BY: _ Ste. oo/
SHUT-IN TEST
PRESSURE: psi B
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.9 ~ @G (o Cr- O
0.5 2C-7 | . &
(e 279 SN ACY
.Yy AN >6.¢ |/
Z-O .~ ( Ci, C bﬁq‘97
S '§£-0 §3I 47
3.0 1( - & $2.5 9
s s 7 500
o) ‘ N Ya . 74
u.5 (3.7 - Uiy 7
Bo 17 .1 4P o
C.o 7 de M7
7-0 {9 5™ ys. 3
§-0 o0 RN
a,0 7. U0
{ 0.(9 q(d \.jz_f/
1.0 7.4 w2/
120 ¢-& Y157
{ 3.0 . C:"'\ L”.OD
149 ! Yo.>7
lSta 3‘ 'S ) ‘—lé’.ac\
74 383/
EQUIPMENT USED ol741
i ottom)

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Mlddle),%&@
Surface Pressure Gauge: Omega DPG serial number 2634708001 Sh

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

Above calibrated 5-5-06 or 5-18-06 / st
- - 274"

v -Tr74 -

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

gqo\*MU‘?‘ ¥4
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET jl Hv‘/j/

¥
VR
S
MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 5““ - ‘3—-0/ DATE COLLECTED: ? -50 . 96
BORING NOG. B o BOREHOLE DIAMETER: “ IN.

SURFACE CASING HEIGHT ABOVE GROUND: __2.0 FT.

CHECK DATUM USED: TOP OF CASING _ ' GROUND SURFACE_____

DATUM ELEVATION A4

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ (0. € FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _7 .0 FT.TO _&9.9 FT.
TOTAL BORING PEPTH FROM DATUM: 397?¢.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: _2%.3 FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ & - 7 __FT.
MAXIMUM TEST PRESSURE, Po > €. %4 (Po=[(A+B) *1] + C*.57 psi)

TEST NUMBER: i__ TEST PRESSURE ¥ 2.9 7 psi PACKER PRESSURE:_ (©© psi

Initial Transducer Readings: Top oQ Q , Middle n7.o 37 , Bottom Pl.os”
Transducer Readings after initial pressurization: -
Top_ o[ Y , middie > &%\ ,Bottom 20> |

Transducer Readings after final flow measurement:

Top_o ! 2 viddle 2 1-¥3  Bottom 3044

TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
oXe) 2% a. - - L
0.5 Wea.p | ©.¢ | 9ME
Re, 86 4.¢€ o | w433
> 29¢a. Y Z |5l G
2.0 29049.% o | 51.7
= 2ge.8 | Z|SLY
30 29 64§ Z2INA
IS 6. ¢ 7S
N.o 2869.% 2 |¥
y.s  |iyea.¥ o |s\.2
5.0 1pGa,. @ & |50

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




DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.:_ 8B40

DATE: g-30-c(
TEST NUMBER: 4 /7 :72
TEST INTERVAL (FROM DATUM): FROM _ 7« FT.TO_ €%  FT. /“
DATA COLLECTED BY: __ 5 Mo oo/ // 240t
SHUT-IN TEST /’}’%f 2wty
PRESSURE: ’ psi )
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 2.0 Y70
0.5 ~$7.Q 7779
(.o 2 -0 7\. 10
Ly ) 39.3 €y . A0
lo - 2C-7 Gl a7
1o 2.7 )9, 32
.2 213 JEC. A2
35 19-¢ §H, )
Y0 (g2 $3. (2
4.3~ Je. X 31757
15D 1. T . YO 34
¢.0 /3. Y <3
2.0 (1.4 ve &
o 0y UdXvg
a0 9.7 Y. 3y~
0.0 g6 U3 Je
(I e 2.8 YO 9
(2.6 2.1 IR,
3.0 AV Gl
14.0 il 40,6/
XY 3 Go, 07
EQUIPMENT USED 100736 S P37 74D
Transducers: Mini Troll Serial Numbers: 384+7(Top), 10191 (Middle), 38636-(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 s £

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

Above calibrated 5-5-06 or 5-18-06 Teste s Baol-MF 7 - €9
tf - 3} 74 -
" - T’) 7"\ -

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

/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET % 9/
{

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: §468-06-1472
DATA COLLECTED BY: _ 29 “forasf  DATECOLLECTED: -3¢ - o€
BORINGNO. _B84 ©(  BOREHOLE DIAMETER: __“! IN.

SURFACE CASING HEIGHT ABOVE GROUND: _ 2.0 FT.
CHECK DATUM USED: TOP OF CASING__¥' GROUND SURFACE_____
DATUM ELEVATION __ A7~
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ (0. € pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ /%.0 FT.TO__€%.,0 FT.
TOTAL BORING DEPTH FROM DATUM: Y22. © FT.
(A) DEPTH TO WATER TABLE FROM DATUM: _ %% FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ___[.O FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ & 0.7 FT.
, MAXIMUM TEST PRESSURE, Po_= 9.5 (Po = [(A+B) *1] + C*.57 psi)
/z TEST NUMBER: _ H TEST PRESSURE J & .S L psi PACKER PRESSURE:_ (©© psi

Initial Transducer Readings: Top L6 , Middle 7, 21 , Bottom g 2, o >
7,0’.‘4 YTransducer 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.0O
0.0
.0
[ o>
.0
Yy
2o
FES
.0
v.5
5.0

\,\0\{ W ot LN ‘LW\_ V/&* - f K ;
2 % esti'nn, &‘)‘I\.{.md per HLT(!’S nEhoed,

12307 8 F
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 2,



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: B4

DATE: §-3 0-<(

TEST NUMBER: =

TEST INTERVAL (FROM DATUM): FROM _7 % FI.TO_£€A9 FT.
DATA COLLECTED BY:  Stw. ¢/

SHUT-IN TEST

PRESSURE: psi

GAUGE PRESSURE, PSI
PRESSURE, PSI

TIME, MIN SURFACE MIDDLE TRANSDUCER

0.0

0.5

ﬂ.a

Zo N

T3
3.2

[
/)

“.

S

4.5

5D

EQUIPMENT USED 1T U3

Transdacers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 48636-(Bottom)
Surface Pressure Gauge: Omega DPG serial namber 2634708001 T wE -3

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

Above calibrated 5-5-06 or 5-18-06 /(5{-S Bao\-MYy 78 - &9

ty

n~64g 74-

ll'TLt?o‘_ Yy

DATA REPORT Rev. 0 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 COLLECTED BY: ) S e aof DATE COLLECTED: ©-%¢ - 06
BORINGNO. B« o1 BOREHOLE DIAMETER: | IN.

SURFACE CASING HEIGHT ABOVE GROUND: _ 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE_____

DATUM ELEVATION /74

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ [ O. © pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ 7%, FT.TO_% %.0 FT.
TOTAL BORING DEPTH FROM DATUM: _ 9 2 2. OFT.

(A) DEPTH TO WATER TABLE FROM DATUM: 3.7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: _[. @ FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ &©.7  FT.
MAXIMUM TEST PRESSURE, Po > 8.9\ (Po = [(A+B) *1] + C*.57 psi)

TESTNUMBER: __ > TESTPRESSURE §>.°V/ psi PACKER PRESSURE: (22 pgi

Initial Transducer Readings: Top Ml » Middie 17.04 , Bottom _ %2.© > ~
Transducer Readings after initial pressurization:
Top » Middie , Bottom
Transducer Readings after final flow measnrement:
’ Top , Middie , Bottom
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
O .0
-
.2
e
[ >
.0
[(2%)
3o
PR
M.o
v.5
5.J

Holc not 4ok~

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

g W”’*“t"; \Le;{*\\?qénno{unyf pe- &e'ﬂft; CASh

et g



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: ¢-30-06

Boring No. {340

Test Interval: & “(o to (040 feet from Datum

Casing Stickup 2 O feet

PoMAX = (h; x 1) + (hpx 0.57). by and by are in feet, see sketch. POMAX is in psi
ravse 5 830

h, - Distance from the dattifito the water level

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

hy=_ M3

hy = AR, O _ 3.3 5.7

PMAX=_=%%  + U314 - 61

SKETCH

Y Tx

1 =1

casind | o ) qrumé

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07
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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: 2D bt traof DATE COLLECTED:
BORINGNO. B o BOREHOLE DIAMETER: __ ! IN.
SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.
CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE____

DATUM ELEVATION __ A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ [ ©O. € .
TEST INTERVAL DEPTH (FROM DATUM): FROM _“Y.0 Fr.TO ' °“(.0 FT.
TOTAL BORING DEPTH FROM DATUM: _ 3 ¢2 . O FT.

(A) DEPTH TO WATER TABLE FROM DATUM: _ %73 FT.

(B) SURFACE GAUGE HEIGHT ABOVEDATUM: _ \+ & FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __/ > 7 FT.
MAXIMUM TEST PRESSURE, Po_G7 .4 (Po=[(A+B) *1] + C*57 psi)

-3¢ - 06

TEST NUMBER: [ TEST PRESSURE s psi PACKER PRESSURE:_ f _2_@ psi
Initial Transducer Readings: Top___ . { 7 , Middle v '.LG\ , Bottom 36/
Transducer Readings after initial pressurization: - —
Top__ <16 ,Middle 32872 ,Bottom _ 2& 73
Transducer Readings after final flow measurement:
Top_ S . Middle 2% “"%  Bottom 7S5~
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
&.0 LT A AN -~ .0
= AUl ad il

0.5 180 | .6 3y | (13

We 236 (.6 & |

> 185 |- © M 1o\
0 Hol. % Vo4 (9.4

(2} o -3 o, | oY

I 2{o(.9 Z | 2e.0

3.5 1Y O\ ¢ @/ 1%

\{‘O .L(Z O\C\ VGPL 1\.-0

v.5 2¥ 0 (& g et

5.0 I?O(c\ ﬁ ‘c\\7

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.:_ 840!

DATE: §-30-c¢

TEST NUMBER: ;

TEST INTERVAL (FROM DATUM): FROM _ a4 FT.TO ___(2“l FT.
DATA COLLECTED BY: _ S Moo oo/ .

e

PAGE
s 7 / L iy
+ pret

$§

/’f%

SHUT-IN TEST
PRESSURE: psi -
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 .7 D 073
0.3 [ ¥.] >1.77
(.o (( o~ yo ¥
Ly (3.5 L ¥.33
Zs (4. A Y4
T 1R A L, 7t
3. (2.7 “4. 75
‘§ (\4 0\ H?R“‘
Yo h.3 13.0%
4.5 \o.7 {215
50 ?. T H4{.37
(.0 A A
1.0 g.-6 3a.d b
¢ -0 g.v <8.07
".0 1. 17.2 4
10-0 7.0 Fesyv
W) C-6 35 ay
12-0 [ PR L
13,0 .o 3Y4.¢4
| 4-0 3.7 M. ely
(5.9 §.3 34.08
rlo.o 9.7 32,77

o7 42

EQUIPMENT USED

Transducers: Mini Troll Serial Naumbers: 10417 (Top), 10191 (Mlddle),‘iﬂﬁsg(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~ B Ay -

(1= TV ad -y

DATA REPORT Rev. ) MACTEC ENGINEERING & CONSULTING. INC.

-7 A -
Tester Baol-M1ay (:\M
\

1723707
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET /;j 17 L0
i /

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

DATA COLLECTED BY:
BORINGNO. Ba ot

SURFACE CASING HEIGHT ABOVE GROUND:
CHECK DATUM USED: TOP OF CASING__)_C_ GROUND SURFACE

= Hoasf

DATUM ELEVATION VA~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER

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

2.0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM _14.0 FT.TO

TOTAL BORING DEPTH FROM DATUM:

_Doto FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 157 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM:

{ .0 ¥T.

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

MAXIMUM TEST PRESSURE, Po &7 A4 (Po = [(A+B) *1] + C*.57 psi)

g-30 -

(I .
N
/
,//
P

9 6

{O. O gt
(2179 FT.

257

FT.

TEST NUMBER: __ ~ TEST PRESSURE _7>- € psi  PACKER PRESSURE:__ (8% psi

Initial Transducer Readings: Top , Middle R , Bottom kX< 3/

Transducer Readings after initial pressurization: -
Top__ w15 , Middle 36 ,Bottom __° Zo>

Transducer Readings after final flow measurement: _
Top__ 17 _Middle 5% T3 Botiom ° ~2O

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

READING, (GAL) GAUGE, PSI

@ .0 19 0\ 4 e 9,

0.0 ={ °3.\ - SRS B IR

Ne 29033 0.4 230

|5 2¢0% .4 Lz 020

(e 042 0.6 9.0

5 2§ o 4.\ Y] 3

2 . 2oy 2 3

- LE S BN

S BoY. 6 /j. v 5.

M. 2804.7 L |wto

s Feo4.§ v [y

5.0 2905 o L

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.: _Baol 2
DATE: g-30-c¢ (oA
TEST NUMBER: z 4
TEST INTERVAL (FROM DATUM): FROM_ 9\  FT.TO _ (O“/ FT. J g Ok
DATA COLLECTED BY: S te. oo/ /< S

ZC', A LD
SHUT-IN TEST ‘
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 5 N
0.3 Aw FE @27, L0
{.& - 2T Y 62."%
iy ] el %8k
Z_O . < \. U\ oy 7?
e lq, A %%
D Iz 51.%79
3y tL- 1 NI
Yo i> .Y W78
4.5 M.V “ll-7¢
50 |7.d Liv. @y
(-0 Ly VENEE
1.0 (0. Hi @2
g0 AL =4, -7
a0 g. A 382/
0.0 7.7 7. 9
(Lo 7 eIy

(2.0 -7 IN L P

) 3.0 G- N o

4.0 ¢ Y 5o

S0 S. 7 , 3%ap

6.0 Y,q 247

EQUIPMENT USED o171y

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), *0926;‘(,’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
o= BRY -

i\’TLr\L( Ly

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC.

T(S‘LST 8‘%0\—/“2‘{”“ 1o of

1723/07



A YA
DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ﬁ&/ &

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 5“_“’ o~ ‘;-0/ DATE COLLECTED: ?' e - 96
BORINGNO. B« o1 BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE____

DATUM ELEVATION A~~~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ [ O. O pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ .9 FT.TO__‘°“.0 FT.

TOTAL BORING DEPTH FROM DATUM: "7 0.0 FT. ~

(A) DEPTH TO WATER TABLE FROM DATUM: 3. 3FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __ \. > FT. -
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _7>-7 pT.
MAXIMUM TEST PRESSURE, Po 7. 1"\ (g = [(A+B) *1] + C*57 psi)

TEST NUMBER: 7 TEST PRESSURE_“ ¥.77 psi  PACKER PRESSURE: (82 pi

Initial Transducer Readings: Top A7 ,Middle 7].2%9 ,Bottom 2¢&. 0 /
Transducer Readings after initial pressurization:

Top__ o!7 ,Middle _>2.23 ,Botiom _37.2¢&>

Transducer Readings after final flow measurement:

Top__ sl & ,Middie  3''77  Bottom HO.576
TIME (MIN) FLOW METER { QO (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
.0 t¥oYya — 3¢
= g
0.5 28 96 § 5.% | w.eo
e, 2§ ©07. (.2 | 451 .
> Y (L 7.9\ | ¢y
.0 2@ V> . .6 | co.¥
= W 9P | | 580
3 q ~2f 2. | le. & 54,2
S 22351 (.2 sa.l
v.o 2829 Y | 59.4
v.3 2504 | o | 0.0
5.0 2738 | . ¢ | Ty

C khn) < ‘% < Se cfm/l&f S Obne
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



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

BORING NO.:_ Baol

PAGE} 2

DATE: §-3 0-0(, oy
TEST NUMBER: 5 J Lok
TEST INTERVAL (FROM DATUM): FROM (Y FT. Y
DATA COLLECTED BY: St oo/
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 IRAY a4, 76
-lo.s L2.7 7 3.3
{ .o 210 ¢
(S 1 G £y
Z_o { (d D\ >“Z-0\3
3 7.6 4a.03
3.2 Y, Al
3 -$ | Y ’S, 1 b
-0 - Oy Uui.e6
4.5 -2 39 oy
570 -3.2 7.8 6
.0 -3 > EEN 7Y
7.0 -7.0 34, 35
g0 -7.5 -2 3. 4G
a0 - 82 3.9
(0.0 -7 32.56
n.o -2 7 37.33
(g & -~ 32103
3o - 3/ a8
Yo -5.9 3. &L
130 g5 ~1.77
EQUIPMENT USED oy

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 1-0036-(Bottom)

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

Above calibrated 5-5-06 or 5-18-06 Tester Baol-M3 Ay - toy
e~ 33 Gd ~

- Ty &d L

ty Ly

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET {} é“ }
s

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

DATA COLLECTED BY:
BORINGNO. B= o
SURFACE CASING HEIGHT ABOVE GROUND:

5 o e aof

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

BOREHOLE DIAMETER:

“

2.0 FT.

¢-ve - o6&

IN.

CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE
DATUM ELEVATION A7~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER

[0.0 pr.

TEST INTERVAL DEPTH (FROM DATUM): FROM _ & \!.0 FT.TO ' 21 O FT.
TOTAL BORING DEPTH FROM DATUM: %2.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: Y, 77 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: __ ! . ©
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _ /> -7

FT.

FT.

MAXIMUM TES‘:I:‘PRESSURE, po £ 7MY (Po=|(A+B) *1] + C*.57 psi)
Y, TESTNUMBER:$%™ Y4 TEST PRESSURE 63.0| psi PACKER PRESSURE:_ (2L psi
7 Y, 7 Initial Transducer Readings: Top 17 , Middle } l.2q Bottom _ (. %/
Transducer Readings after initial pressurization: -—
Top. <l Middle 2 =% Bottom 40> 4
Transducer Readings after final flow measurement:
Top___+! S  Middie PO Bottom T3 €Yy

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

READING, (GAL) GAUGE, PS}
®.0 2% 4.9 1 -¥6
0.5 1§ 353 .o (4.9
.0 283> 9 | [LO | 2t™
Y ;Zgg 36 .0 2. Y M, ]
7.0 -7 Y .| O T 23,
5 L ¢30.2 |0 2 | 734
35 28 3¢5 |0 .2 | 2h
P 2€ ", A .7 273, 7
v.o 0 WS |6, 2755
.5 G e . b .2 2795 Y
5.0 2 F 367 0.v L

VQ‘Vﬁ o épmfﬂ'z’of&e'éovw\‘g

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

1723/07

R
§



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.:__ B2 o}

DATE: g§-30-c¢
TEST NUMBER: Y
TEST INTERVAL (FROM DATUM): FROM __ Y FT.TO__ ¢ “_FT. ;
DATA COLLECTED BY: _ S Mo oo/ /
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 23, >T72
0.3 | &1 S S 0Y
(o (- 7.7
L. -3 elo &
l.o -0, T “A O/
T3 .2 Floy
3.2 N 5 33y
3-8 -S.0 ~J.ag
“wo ~Son 4. ¢l
4.5 ~&.,> o R
520 o PR
) ~7.7 1.7
7,0 -r-v ~27.27
L Ak 314>
S0 .—g . q 7 ,‘ -7 >\
0.0 - g A. 62
EQUIPMENT USED Oty
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middie), 10036.(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 e vy
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06 7{5{-5 * @ go|-MY = YooY
| - BAay -
ot AN 5\\( -y
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ;

. 40

o
MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 75 ™o = aof DATE COLLECTED: __ ®-3¢ - 0 ¢
BORINGNO. _B# o BOREHOLE DIAMETER: __ “! 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 __ Q. © gt
'TEST INTERVAL DEPTH (FROM DATUM): FROM_S“. o FT.TO_ ! °“C oFT.
TOTAL BORING DEPTH FROM DATUM: __ 9 @ 2 oFT.

(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: _* 3.7 FT.
MAXIMUM TEST PRESSURE, Po_ © 7-4 ! (po = [(a+B) *1] + €*.57 psi)

TEST NUMBER: _>_ TEST PRESSURE _ 2 % 77 psi PACKER PRESSURE:_ (8 psi

Initial Transducer Readings: Top___- \ 7 Middle > "2 Bottom __ 3&-%¥/
Transducer Readings after initial pressurization:
Top o N | Middie }’ L~ , Bottom 7 Llfj
Transducer Readings after final flow measurement: . .
Top_ U A Middie 5.6 © Bottom YLy 7

TIME (MIN) FLLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
®.0 PG, 7 | - ey
0.5 287379 T | MC
.0 2P 7.6 3.4 35, 6
> 2f A, A e.¢ | (0.0
2.0 2§ a7, | Uod | LI Y
L5 18%30.% (.d | Co S
2o 283 34 5.6 5849
RS 2§35 6 -y ¢ 6 S’”?.U
.o 29396 | ¢.4 | go.©
v.3 (¢ .1 S.2 Go. Y
5.0 29 65y G ¢ .|
v 2, ¢S .o | OV

Veves 03{’”//‘{"1”{’ 8¢

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NQ. 6468-06-1472 PAGE i

BORING NO.: B¢ o 7.
DATE: §-3 0-c ¢, : :
TEST NUMBER: 5 i,
TEST INTERVAL (FROM DATUM): FROM _ Y FT.TO /4 FT. /}b
DATA COLLECTED BY: S tow oo/ ] 4
SHUT-IN TEST
PRESSURE: ’ psi i
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
: PRESSURE, PSI
0.0 (2O . aa. |
0> 2.3 7943
(o O/ Gl.27
o 72> SY.oa >
.o - w4 ual 7
T e Y,
30 oy YL 21
35 _ -2.2 34.2 5
Y. -4. Y 3716
4.5" -5.7 3>, 70
50 6.4 Y. 79
Co -8\ 3317
7.0 <P 7 .37
g0 \ — o 3104
4.0 -3 37, 80
10.0 -9.Y 3.6 3
1.0 - 5.y Z.ug
2.0 [ M B1sY,
3.0 -,7 7Iv 7
) -9.7 30.7 ¥
15,0 -6 g . 3 N d
EQUIPMENT USED oy

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), }0936(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 Test s Baol-M5 a4 - (ou
4. BS aY o
' ISR

[ S A

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



PACKER TESTING CALCULATIONS FOR P(MAZX)

Date: ¢ -3°-04¢

D
Boring No. %40, 079"

Z//z/«z/at

Test Interval: 10G.9 to | (4 () feet from Datum

Casing Stickup 2.J feet

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

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

by = 4.3
s
h2= ”“ ) - 1"3 = ﬂ@'-?
SKETCH v
[
el
Fr EX qoure
EDW
0,
Barram , .
-2 114.2
Cewte s
TEST
Al .
" 97 by
RL iy
ronber 1. o -+
{
7. RPAT S
D

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 5 5
NORIEARNRALOL pdbeldes |

DATA COLLECTED BY: 73 o waof DATE COLLECTED: $-32 . 9 G

BORINGNO. f= o BOREHOLE DIAMETER:  “! IN.

SURFACE CASING HEIGHT ABOVE GROUND: _ 2.¢o FT.

CHECK DATUM USED: TOP OF CASING _ ¥ GROUND SURFACE_____

DATUM ELEVATION _ A7~ .
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ [ Q. O pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM (¢ @ .0 pp. 10 [t™® FT.
TOTAL BORING DEPTH FROM DATUM: % 01.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 133 pr

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 127

(/ MAXIMUM TEST PRESSURE, Pa _ 77 A% (Po = [(A+B) *1] + C*.57 psi) s SR
% TESTNUMBER: | TEST PRESSURE &\ psi PACKER PRESSURE: +®€ i a7
5 o7 Tnitial Transducer Readings: Top__ - 27 Middie_ 3 £.02  ,Bottom _{%.¢ &
T Transducer Readings after initial pressurization: -
Top_. 2-¥l __,Middie__3 9. , Bottom __13.5"%

Transducer Readings after final fiow measurement:

Top__ (-§ <  Middie_ 5273 ,Bottom __ MY

TIME (MIN) FLOW METER .Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
®.0 N300 e .G
NS 23 .4 9 0.7
.0 29339 |32 | 8%
| > 1433.0 & .7
7.0 20330 & 4.
75 14 3% 0 g | wa
30 24139 g Ld.o
3.5 1310 & 25\
M.o 1433.0 o M7
v.S 24339 & h o
5.0 783%.0 @ Yy
vaed 30GEM A o

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING,'INC. 1/23/07
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Lok
DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET _ j v b

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472 ~u
DATA COLLECTED BY: 3 o waof DATE COLLECTED: Y ®=%% . o ¢
BORING NO. B« o BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: __ 2.0 FT.
CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE_____
DATUM ELEVATION A7~
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ [ O. ©  FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM _ ¢ A oFT.TO_! (9.0 FT.
TOTAL BORING DEPTH FROM DATUM: b2 L. o 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: _¢J. 4“4 FT.
MAXIMUM TEST PRESSURE, Po_ 79 - A4 (Po = [(A+B) *1] + C*.57 psi)
. T - . B2 ey
TEST NUMBER: TEST PRESSURE ¥ % (7 psi PACKER PRESSURE: &< psi

Initial Transducer Readings: Top___ L 17 middie 3§ o , Bottom Hl.e¥
Transducer Readings after initial pressurization:

Top_ ! €L  Middle__ 2 -7 5 Bottom y3 ad

Transducer Readings after final flow measurement:

Top_ (-37 , Middie Gl \s” , Bottom ydd.2<

TIME (MIN) FLOW METER "Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
@ .0 29 R g e G.0
0.5 24 30 10 (9.6
l.o ey <Y K wi-p.
Y 1A% . > 21 UG.y™
7.0 29349y Q/ HEN
735 2434y Y L{‘7,}
30 145 4.6 2 475
3.5 Lot e g | wM
V.o LA U o “y .0
y.s 29547 &3 U,y
5.0 1 T z 44 .9

e 250G P Cél 20 6.5 ‘
DATA REPORT Rev. 0 MACTECsEfI\%INEER[NG & CONSTIENG, N~ 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NQ. 6468-06-1472 PAGE 3

BORING NO.: B4}

DATE: 6-/FF - ( IS W

TEST NUMBER: 7

TEST INTERVAL (FROM DATUM): FROM o« FI.TO !4  FT.
DATA COLLECTED BY: S So. o ¢/

\Z/

)
/472 -t

SHUT-IN TEST

PRESSURE: psi B

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0 TN 74.6Y
0.3 20 7¢.00
(.o 20.5 71 .56
Ly 26 M &L 3

Lo . G A7
[0 4.4 c Lo

.2 aad a2\

3y | ({ (.p ' 3\7.(Q

Y0 \ 7.7 ¥, 2|
WS lu-$ T3
50 1> Sy
G -© 14> O71.0
7.9 (33 Y933

) [T.4 UE (D
aa L6 Y 43
{0® Lo U>' o7
.0 (0.5 Y3y
(10 101 Hu.ng
1%.0 Q.7 u? g4
(4.0 oY (18
(>0 a-0 U-¢g%
200 €.1 SANDS
EQUIPMENT USED (0036 ise O3 0

Transducers: Mini Troll Serial Numbers: 30417 (Top), 10191 (Middie), 18636 (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 Tester Baol-Mr iea - tia
VUL 8T teq - N

Wo- T s

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

1723707



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: =3 ™o o« cof DATE COLLECTED: STR=5¢ - O G~ |+
BORINGNO. B« o1 BOREHOLE DIAMETER:  “! IN.

SURFACE CASING HEIGHT ABOVE GROUND: __=.0 FT.

CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE
DATUM ELEVATION A7 A

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ (©O. O Fr.
TEST INTERVAL DEPTH (FROM DATUM): FROM (P 4.0 FT.TO /9. D FT.
TOTAL BORING DEPTH FROM DATUM: _ 392 0 FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ 9 0. 7 _FT.

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

U2

TESTNUMBER: __§_ TEST PRESSURE |/4.0 psi PACKER PRESSURE: +&-< p':siq G 7

Si

Initial Transducer Readings: Top__ L L 7 » Middie Yo ,Bottom __ U ™) ¢ 2
Transducer Readings after initial pressurization: -
Top__ I 37 ,Middie 4\ S , Bottom Y <. T
Transducer Readings after final flow measurement:
Top_ }.5 % ,Middle__ $%.€¢ Bottom _{ >. Y ¢
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
©.0 v 347 e 73
0.5 24 Y. & 7.\ 26D
1.0 6.2 Lo | Y74~
> 24 7.7 %0 €St
Z-O _Zﬁ\%l'?— 7-0 7‘1}(0?
() 26M4.2 (o | 697
- —
30 16 47.2 ¢ .9 G-
FES 19 50.57 | 6.6 C¥. |
V.o 6533 |58 | 64 2
Y.S 80 ¢ .Y ¢C.T |G7-9 ‘
5.0 {313 Soy |17

\Jy,.qg,/{ §1e) (”FM/‘Z@-L' (mee
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07
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DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
Baol

BORING NO.:

DATE: o7 §=30-( T\

PAGEF

%"’%/ [g 0L

TEST NUMBER:

TEST INTERVAL (FROM DATUM): FROM [ ¢3  FT.TO (%  FT.

DATA COLLECTED BY: S twe. oo/

SHUT-IN TEST

PRESSURE: psi -

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI P 97

0.0 g 32 P 7 ‘@ Yo NI T
0.5 i 1.0 w723

{ . ~ 3 9> 17

Yy - D Loy, 223

lo - Y 5 “r 340~

L3 - 5.2 ¥3r7

3.2 -3.2 Yy 3)

3 .S‘ -3 2.6 3

Yo —C-3 Y2, 2|

4.5 _"¢-6 ) Gy
30 -C.2 N7

¢.o -7, Y132

.0 7Y Y. oo

8o —~77 Yo.72

4.8 - 7. Yo, ¢ g

(6.2 = ¥ Yo 22

o - & Yo. |0

1o - 799>

Y FE.YT 9. 7§

4.0 - ¥ G S ¢

i - & 7 3957

EQUIPMENT USED 603 Twq 7 O\7TUNY sw&-7-

Transducers: Mini Troll Serial Numbers:- 48437 (Top), 10191 (Middle), 16636 (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 Test s Baol-M 5 105 - ua

- B3 ey -~ 4y

'|~T? 'oc\’((

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

1723/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET 2 &

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: 73 ™o v q of DATE COLLECTED:(+ 786 . o ¢ Y
BORINGNO. B= o BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.
CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE
DATUM ELEVATION A7~
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER [O. O gy
TEST INTERVAL DEPTH (FROM DATUM): FROM _(°8 .2 FT.TO (% o FT.
TOTAL BORING DEPTH FROM DATUM: %€l.c FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 27373 ¥T.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: '.? FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 40.7 gt
‘/ MAXIMUM TEST PRESSURE, Po _7Y, 4\ (Po = [(A+B) *1] + C*.57 psi)
¢ US She.
.. TEST NUMBER: _“A TEST PRESSURE _ 7 C-© | psi PACKER PRESSURE: L&8€ o z
Yy Ta TT——— —P

Initial Transducer Readings: Top__ 2.2 7 . Middle &1 ,Bottom {3 o 5
Transducer Readings after initial pressurization:

Top_ 'S D ,Middle 3 8. F ¢ ,Bottom _ WS o £

Transducer Readings after final flow measurement:

Top_.~\3 ,Middie 3 ¥-4¥  Botom .7y
TIME (MIN) FLOW METER - Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
&.0 14 57 9. ~ | ~4q.y
0.3 956 ¢ | 43d
e ey a.y .Y 2&. 2.
=) 20l © © . 29.0
.0 240 O | v 290
(A q (O { | zad
30 960> M| ray
RS 1060 7 4 | 4 v
M. o Twie .y AR
y.S 2! 0 A
S gl . Yol za7

W or EL,g 10 G P )
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. /0 B4LWLp



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NQ.: Baol
DATE: 4-7 §=30-C{ =

PAGE 3

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 3-18-06
’ v B4qte @ {

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

Tester faol-Mulea- i«

{

i

TEST NUMBER: 4

TEST INTERVAL (FROM DATUM): FROM (o  FTI.TO_ 'S FT. //é (- ol
DATA COLLECTED BY:  Ste. o/

SHUT-IN TEST

PRESSURE: psi i

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0 72..7 78 7/

0.5 —7 7 “H(E

(.o -2 “Yo. 1o

(.Y -5-6 3.6

Lo -y %9 34

5 s 7 9.2

3.8 -9, 9.1z

3-8 -4 .1 Sa.o

Y0 =4 1 Y Xy

Y35 ~.72 15wl
Bo -Q.z BE P

CO -9.3 385 2

7,0 -3 &7~

7 ® 5D —~ & 7/

<0 =9.y 5 7

(O‘O I~ o\\ L‘,I —S y‘ 6 =z

EQUIPMENT USED 12030 Ten-7 o7y Ta-7

1723707
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET (7 ¢
MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472 .
DATA COLLECTED BY: 5“" ~ aof DATE COLLECTED: __ f<34-. 9 & D™
BORING NO. B« o1 BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ X' GROUND SURFACE____

DATUM ELEVATION /A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER /0. O pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM _/©"\.o FT.TO 'S p FT.
TOTAL BORING DEPTH FROM DATUM: “592.0 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: .7  pT.
MAXIMUM TEST PRESSURE, Po 7> % (po = [(A+B) *1] + C*.57 psi) -
TESTNUMBER: _ ¥ TESTPRESSURE |4 .Olpsi PACKER PRESSURE: {o8 g 7

Initial Transducer Readings: Top_2 .17  Middle_ 3 ¥ o7 .Bottom Y 39 °%
Trapsducer Readings after initial pressurization:

Top_{ .3 Middle_ 3% 98  powom UL 7Y

Transducer Readings after final flow; measurement: ~
Top_ ' ‘(2 , Middle 3992  ,Bottom US4

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

READING, (GAL) ) GAUGE, PSI

@.0 AAG 1L - ~a.(,

0.5 201 .Y e N

e, W1} .6 (0.5

> W 5.7 C,. & 70.7L

& Keh.a | 8.4 | B

75 MMT7].0 « ¥ | 7.

3o W7 15y | el,1

7. 247 7.0 u. b ¢Y L

M.o 14 9@.3 Co | 679

Y 29 ¥1.3 C.0 oy 0

5.0 1.9¢- 3 YERRA Y

Usad 39 CPmpirops

Loy

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



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

BORING NO.:__ 820} z
DATE: &7 §=30-C( 54 2
TEST NUMBER: 5 )
TEST INTERVAL (FROM DATUM): FROM (4 FL.TO ' FT. /X
DATA COLLECTED BY: __ St oo/
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI _
0.0 G 8.3 > X
0.5 - 14 ui. €9
{.e ~M.0 Yy 33’
LY -39 357
.o ~DJ wll b
?.'j~ -._5,0\ Mz'TG’_
5.2 -G .| uz.53
33 6.5 47 <™
“4.0 ‘C’ -7 Ul A q
L‘ “SA - G . ? L{ \ . ? ?
50 - 7.0 Ul 7w
0 ~ 7.3 TN
0 ~-7.0 gy.oy
£.0 A Yo.¥7
Q.0 - £ “o .37
WK -7 Yo. b
(I -g.5 ug. e
ke ‘ﬂ - Y— G “l 0. (0>’-
n -€.¥ 20,40
(KD - 2 L O~ ? A. 77
22 = 3.0 1907
EQUIPMENT USED (00365 bg-7 0173 Ny a-7
Transducers: Mini Troll Serial Numbers: 1647(Top), 10191 (Middle), 16636-(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 Tester Baol-My o uas
A oo BT 199 -y
v 7 T >’ ¢ o4 -
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07

S0t



PACKER TESTING CALCULATIONS FOR PIMAX) /:)J 9

4 :
Date: € -30-0 ¢ (/[-L/(,,.”C’("

Boring No. BAQo (

300 Y 9
Test Interval: |20 .o to 4S9 feet ﬁ%m Datum

Casing Stickup  2-O feet

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

5 s Sty 30
h; = Distance from the_datumrto the water level
h, = Distance from the water level to the center of the test interval

h= <R3
hy= (1J.0 - 233 = lo] 7
PMAX= 243 57acC = L2
SKETCH
&
1.0
Rl
casing | L% Cfﬂ)ur\r‘
B
'. ~——d1]
w |,
Dafum - l“l
0 113.0
CEM‘h—:ﬂ/ /7
TEsT '
(NTE A 'W]L\L
o | e [T
'W v || L
2ov. ‘2
D

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ‘5 /1 AL ¢

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472 o _¢

DATA COLLECTED BY: 5 o «a of DATE COLLECTED: T . ve
BORINGNO. B« o BOREHOLE DIAMETER:  “! IN.
SURFACE CASING HEIGHT ABOVE GROUND: <2.0 FT.

CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE
DATUM ELEVATION A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER (0. gt
TEST INTERVAL DEPTH (FROM DATUM): FROM (2®.0 FT.TO
TOTAL BORING DEPTH FROM DATUM: 32 2.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 3.3 FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: (o|(. 7
MAXIMUM TEST PRESSURE, Po ¥7,2¢

(7% o Fr.

FT.
(Po = [(A+B) *1] + C*.57 psi)

TESTNUMBER: _| __ TESTPRESSURE _7® (7 psi PACKER PRESSURE: (0% psi
Initial Transducer Readings: Top__ 30 Middle __ 4353 ,Bottom __ {851
Transducer Readings after m.¥zL prg%s.u%'l;zatlon:, . qaed potom 4€.43
Transducer Readings after final flow measarement:

Top_ 2.7, Middle_ 4137 , Bottom *
TIME (MIN) | FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PSI
©.0 1837.3 P Y
0.5 1Y 99.6 4.4 24
.0 2y 77.0 Z 21
> 2931, L Yy |2 Y

7.0 2WWFA L o Y

.5 AT 8] .2 |20

3 a 2¥79.y T 1L

RS 28Y M @/: 22U

.o 28944 & T ™

9.5 13 8K, g |y

5.0 29793 L 230

VS"(V') EOGPM/IO s (V7N

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

o 3p®
ctng Conprp Commasn poiocs promps22 e 208 5 ¥



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGEY
BORING NO.: B4o1

DATE: Q-6$=30-(, T :
TEST NUMBER: i /)
TEST INTERVAL (FROM DATUM): FROM _/ 2.0 FT.TO (3.9 FT.

DATA COLLECTEDBY: S Se. ..o/

/0t
(L6 0

>
N T

SHUT-IN TEST
PRESSURE: psi -
TIME, MIN SURFACE ' MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.9 N7 C1.y"
0.5 (6.6 cq. 7
.o (3.1 : oo TT
(.Y U, o S7T48
Lo » Q.0 U g6
(A>3 1.8 3531
3.0 [.0 ST. g
1§ 5.8 20.5%
W) S.1 .G |
4.5 .7 ~F77
5 w2 . 3B oy
L.O 'Z,,:’ “4(-77
70 2.2 gy a ¢
) .G u3.3 |
) 2.7 uyzy
0.0 A Yy3y
{1.0 ¥ 493.a7
(2.0 1.6 e 9
132 Y Y3.46
40 LY 43.23
Y| Lz W3e8
0.0 9 4.5~
EQUIPMENT USED (0036 heq ol74}

Transducers: Mini Troll Serial Numbers:-18417(Top), 10191 (Middle), -}Oﬁﬁg\l}fottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 -0

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

Above calibrated 5-5-06 or 5-18-06 Tester Baol-M1ize~ 30
: o= Bl -
,l - T\ (20 -

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

Pt
MACTEC ENGINEERING AND CONSULTING, INC. % 2t
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472 b

DATA COLLECTED BY: D o of DATE COLLECTED: %&{3 - 06
BORINGNO. B« o BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: =.o FT.

CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE

DATUM ELEVATION A7~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER /(O. < pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM 122 FL.TQO (39 FT.
TOTAL BORING DEPTH FROM DATUM: 73 2.0 FT. ’

(A) DEPTH TO WATER TABLE FROM DATUM: 3. % FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: {.o FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: (o7  FT.
MAXIMUM TEST PRESSURE, Po_¥2. 26 (Po = [(A+B) *1] + C*.57 psi)

Yo .
TEST NUMBER: ¢ TEST PRESSURE_A 7. Y% psi PACKER PRESSURE: ‘ gsl;* e
Initial Transducer Readings: Top 3.0 » Middle Y4353 , Bottom __ A £y
Transducer Readings after initial pres urization: 4
Top 43 , Middle 4.6 , Bottom _M{4.07
Transducer Readings after final flow measurement:
Top__ 323 Middie _ 43.0%  Boyom “Aon
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
O .0 28 ¥ e 7.0
0.5 W | Ly [ >7
e g a0.p .2 | 4l.b.
- N
[ > 29t | b YS.¢
7.0 28 al .y b (2L
15 18’ cl \ ¢ 6 . L‘{ \/{(( ) 7
3 ¥ A\.Q 6 Y63
FS, AN Y 6 g7.1
\(~O "Z_g C\‘z"k’ oL‘\ 471)
v.5 g a7 6 lyT2
5.0 ¢ 43 L8 | ugr

’56 G(V\/\MQ‘;( [ vvme

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.:_ B4 0} 2
DATE: AL F—FO( =<\t 7
TEST NUMBER: T | ﬁ@ 2
TEST INTERVAL (FROM DATUM): FROM 2.0 FI.TO |J3=.0 FT. VY
DATA COLLECTED BY: _ S tw. oo/ v
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 Y72 N726
0.3 | G oL\ G689y
(o " 131 (.05
L §-7 57.72
Lo - AN S 20
T 'jQ S: 7 3’7 ) 2
3.0 a0 51.23
1.3 3.3 “41480
40 2.7 Y103
4.5 2.\ (& 20
30 -7 . 7.5
b2 £\ -5y
7.0 e Wb
o Pxd uu.ag
4.0 oY8% 4y.>>
(0.0 - 2 Mg
Lo ~. 4 H3-87
12.0 - .5 A
139 —o7 94734 Y
\b\\o > e ;_,’ 7‘ 7
3.0 Y uy 13
EQUIPMENT USED 10036 Twi-6 oI7T9Ly
Transducers: Mini Troll Serial Numbers: 48417 (Top), 10191 (Mlddle),-l-OOQG—(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 Woa-g
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06 Tester Baot-MTive ~1ho
: W - Bz rre =N
W ar A g -
DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

“fhr 06

MACTEC ENGINEERING AND CONSULTING, INC. (et

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

DATA COLLECTED BY: 7 o wa of DATE COLLECTEDSOM £= . , ¢

BORINGNO. B« o BOREHOLE DIAMETER: I IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ ¥ GROUND SURFACE____

DATUM ELEVATION A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER

TEST INTERVAL DEPTH (FROM DATUM): FROM |2 v .OFT. TO

TOTAL BORING DEPTH FROM DATUM: Jo e FT.

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

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

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

MAXIMUM TEST PRESSURE, Po
72 20 TpgT NUMBER: 7

&b

(0. O pp

(3.0 pr.

lol.7 FT.

FR 2t (Po=[(A+B) *1] + C*.57 psi) o
N by
TEST PRESSURE [25. 7% _psi PACKER PRESSURE: «m@%s; ¢

Initial Transducer Readings: Top 3.0 s Middle q;b? , Bottom _“J . ¥ {
Transducer Readings after initial pressurization:
Top_ 3 -2 Middle __ M0 g 4&6 o
Transducer Readings after final flow measurement: 2.7 -
, Top_ L-¢T  migae ¢ ,Bottom _ 5 .7
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
&.0 2821 4 ~ | -l
0.5 13 Ay | 2 | 9500
e Aty 6 438
> NAS .| LA 7©.0
7.0 WaT. | 4.0 74\
5 1 0 3.9 74.7
30 10 (1.1 4.4 75.0
RS 4403 L U .0 74>
Yo 803, Y S A e
v.s M7, v | 79T
5.0 2@\ ‘e 29 Y
1Y ‘)\"j 30@( P\A%ofsf&gﬁ—p 1723/07
DATA REPORT Rev. 0 MACTEC'ENGINEERING ‘& CONSULTING, INC.



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

PAGE 1

BORING NO.:_ B4 0! 2
DATE: G-C 39 ( Vv 5
TEST NUMBER: 3 t o
TEST INTERVAL (FROM DATUM): FROM _/ 29.0 FT.TO_(32.0 _FT. g ook
DATA COLLECTED BY: _ S New wo/ )
SHUT-IN TEST
PRESSURE: psi )
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.9 TUY l2¢.07
0.3 U <7-30
(o = 3> 7030
£y ~ .3 U772
Lo ¥ J67Y
T3 T(-T 46.07
3.2 —ca M D
319 ~C-3 U bq
4.0 ~ (. ¥ > 03
4.5 -7 U4.s%
570 ! VM Zh
) -7.b 4328
.4 ~7. 7 qil.e0
g0 -7 & w3y
?@.0 ~7.¥ 3y
100 - 7% 4314
EQUIPMENT USED ol wal 017423
Transducers: Mini Troll Serial Numbers: 0417 (Top), 10191 (Mlddle),‘l'ﬁ%é(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 (X 3
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1
Above calibrated 5-5-06 or 5-18-06 Teste” Baol-MT e -39
’ Yy B 3 ve - 1y
(V- rj Iy d T \
1723/07

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC.
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ji-b ot
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 o waof DATE COLLECTEDS" Qiif'a- - o6
BORINGNO. B« o BOREHOLE DIAMETER: __ “! IN.
SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.
CHECK DATUM USED: TOP OF CASING__¥X' GROUND SURFACE
DATUM ELEVATION A7~
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER /(O. O gt
TEST INTERVAL DEPTH (FROM DATUM): FROM '29 .© FT.TO (3 9.2 FT.
TOTAL BORING DEPTH FROM DATUM: 3 & 4.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: ¢ %3 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM:  \.° FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: __ 197 FT.

Y. MAXIMUM TEST PRESSURE,Po_ < 2.26  (Po=[(A+B) *1] + C*.57 psi)
“ (I3 TESTNUMBER: _~\  TESTPRESSURE ¥“ G( psi PACKER PRESSURE: (o2

psi

Initial Transducer Readings: Top__ }.9 , Middle __43.5°3 , Bottom _ 4 .5y
Transducer Readings after initial pressurization: 1 _
Top_ -1 middie ™87  poom 51.7]
Transducer Readings after final flow measurement: R
Top___ A\ Middle %77  potom SQusT
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
& .0 2q494.2 — -7
0.3 11160 T % 20.p
[ > 29,0 -9 o\/ 3.
.0 24 (| .| Lo | 320
() 24 .3 Y |32t
(3.0 7‘\ “'> 07 72@
S A9 ¢ [20.¢
N.o 24 (2.0 .Y 4.4
y.3 2412 VA AN
5.0 29\ .y Y S0,

DATA REPORT Rev. 0
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DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE Y
BORING NO.: 840}

2
DATE: A ~(FeFO-C(, S\= - :
TEST NUMBER: S%%..o% Y /Qt .
TEST INTERVAL (FROM DATUM): FROM [ 2€.2 FT.TO !3<.2 FT. J 2 A -4
DATA COLLECTEDBY:  Stw. oo/
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE ' MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 . X 3.0 2
0.5 -, < X .00
{.o ) ~-13.3 yf.al
Ly ~3.0 76 %
Z 0 - -35.0 ys.ag
Ty -C.3 0.6
32 A qa7s
RN - (.0 MY.37
) ) -7 “(U.0p
4.5 - 7.3 - N3 26
5o -7.3 U367
C 0 g oY of 3‘(1
7.9 70 U323
g0 i A 3.0
a.0 17 qr.ay
(0.9 -1.7 “2.92
EQUIPMENT USED (@03( FWn- ol7y3

Transducers: Mini Troll Serial Numbers: 18417 (Top), 10191 (dedle),-i'ﬂﬁﬁﬁ(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 WA
Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 /(51.& gaol -Mwito -0
A v o~ B39 e - "
- T\ 9 - t(

[}

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

G-G--
DATA COLLECTED BY: 05 v =& of DATE COLLECTED: _$=%+ . 0 C
BORING NO. Ba o BOREHOLE DIAMETER: ! IN. S
SURFACE CASING HEIGHT ABOVE GROUND: _ 2.0 FT.
CHECK DATUM USED: TOP OF CASING _ ¥ GROUND SURFACE
DATUM ELEVATION__ A4
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER [C. O pr,
TEST INTERVAL DEPTH (FROM DATUM): FROM _/2©. 0 FT.TO t3e.6 FT.
TOTAL BORING DEPTH FROM DATUM: _72%.2 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: %7 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1.9 FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: _! or.) FT.
MAXIMUM TEST PRESSURE, Po __ £2.% ©  (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: __ 5 TEST PRESSURE (27, 7* psi PACKER PRESSURE: o psi
- s T
Initial Transducer Readings: Top ’5 0 , Middie 43 53 , Bottom ‘T§ 3.0\
Transducer Readings after initial pressurization: S e-c
. Top__2 G , Middie_ %= &7 ,Bottom TP 51 7]
Transducer Readings after final flow measurement: .
Top__ 2.0\ , Middle _ %%.0% , Bottom 2 3.0
TIME (MIN) FLOW METER | Q@ (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
&.0 749 (1.4 S -7
0.5 26 13 . LA >0
e 20 (3-8 Ly | Ge
-~ \ 7 !
I > At 1YY Wo 7.4
- W
. .0 4 g'?‘o q.r(’k%“} whik U\
5 2420 .3 9CC | e
30 29213 “.0 | Tu7
RS 294 .y SURRV I L ARy
V.o 297203 N.O 7)‘5
y.S 24:%.7 1yv [9.¢
. kaY
3.0 1930.% w17 75.0

DATA REPORT Rev. 0

vir) 06N wes pung

MACTEC ENGINEERING & CONSULTING, INC.

1/23/07




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

BORING NO.: _Bao0 2
DATE: a-UF—3a-c(,
TEST NUMBER: 5 R ﬁ@ 4
TEST INTERVAL (FROM DATUM): FROM _/2®.c__ FT.TO /32.0FT. /
DATA COLLECTED BY: _ S Now oo/
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
0.0 75 © JLZ3S
0.5 3 59.40
[ L0 4a-37
) —(..§ 37
.o S U5.6 2
T3 - Y0 “S27
3.2 “-2. 7 uy ay
PRNY ~<.0 Uvaa
.0 - %.3 Ul .S
4.S ~ 3.5 U2
5.0 - ¥.7 UHe7
.o ~ {.% u3.¥0
7.0 ~{. y3.6z
§.0 . % 9 U3, 5o
9.0 . € -0 “w3.3f
10.0 ~{ 37
EQUIPMENT USED (0036 FWa-C pITHLY

Transducers: Mini Troll Serial Numbers: #64+7(Top), 16191 (Middle), +66836*(Bottom)

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

596

Above calibrated 5-5-06 or 5-18-06 Testt faol-Ms e -1io
R N A
vy~ Th/ (29 T

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING. INC.

1723/07



PACKER TESTING CALCULATIONS FOR P(MAX) \J

§-%0-0¢C
4ol

Date:

Boring No.

Test Interval: (%79 to (S /.o feet from Datum

Casing Stickup L. o feet

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

h; = Distance from the datum to the water level

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

I ’
{ / i

hl= ’Z/V"’$
{52.0 Sug-30
, —_ L7
hy = 4-%0 - 1D = FR&= B
733y 7.6
PMAX= *"% 4w AR
B[ FE 30
SKETCH e
L
l t 1
casing 2.0
S#’\olcnp -
—
3,
¥ g0
Do VRN e
CE’MﬁEﬂ/ ﬁlb -
ST al-
. ‘ {NTE MV ’ZQL\L
6/.\ \u(? -_—
@ ol f S¥ ! ]
. esf - "
Yy S C@"’;{’_ Ty J"’.gﬂ
ﬁc . conlar Z 2T el
P 0>
ﬂ'/ 7 > 7
foo L\'/ . St @7« — [
s, So—">
Con,
o

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC.
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(%, 06
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X

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET 4O ¢
FREr /Ay

e
MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: D Mowad DATE COLLECTED:
BORINGNO. 3 acel BOREHOLE DIAMETER: “f IN.
SURFACE CASING HEIGHT ABOVE GROUND: [.? FT.
CHECK DATUM USED: TOP OF CASING_X"_ GROUND SURFACE____

VA

g30-0 ¢

DATUM ELEVATION
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER €. o
TEST INTERVAL DEPTH (FROM DATUM): FROM /Y70 FI.TO 7.0 FT.
TOTAL BORING DEPTH FROM DATUM: 300 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 233 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: (. O FT.
(C) DISTANCE WATER TABLE TO SENZER OF TEST INTERVAL:

FT.

(rl.z FrT.

/5\'4&; 30 /= MAXIMUM TEST PRESSURE, Po &€ %> (Po = [(A+B) *1] + C*.57 psi)
;_4"-'76' TEST NUMBER: __ | TEST PRESSURE A0, 0 psi PACKER PRESSURE: 19> psi
JLt Initial Transducer Readings: Top__ (.53 ,Middle 7 792 ,Bottom __ <2.C
Transducer Readings after initial pressurization: S
Top_ > wmidae &7 ,Bottom ([ 31
Transducer Readings after final flow measurement:
Top_ .l& , Middle £€¢.4 a , Bottom X
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
o.|C 27 a( 7 2.0 - @
o 17 q7-C .y | 2.y
Y 7477 ] 24,2
1.0 1747.% o L 7
.y 274l ¢ /@/ }(p
3.0 2747 § o | 37
3.5 17471.8 o |37
-0 2741,y v |37.0
\{({ <7147, ¢ P/ 72
5.0 17 al. g ;9/ 321

# Techwru Crrel CotngS” Com €ond feod Bovenm Sansd e’

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

1723/07



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

PAGE f

BORING NO.:  Rge/ 2

DATE: @-30-0L 5~

TEST NUMBER:__( ) /9% b0

T%TWHRW&@MNHMHW)H&M 1470 FT.TO (5720 FT. Vi

DATA COLLECTED BY: o o

SHUT-IN TEST

PRESSURE: psi

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

0.0 ECN A

.2 17’ | 0"&.'72

1.6 3.4 G 0. 64

|y . K R0. 50

Lo T a@.3 ¥

1y Y. b a0.17

) W7 a0 \S

3 5 33 K00

¥ 0 N3 ¥a.03

Wy 1.z Xa.8)

NP 50 YA.bey

.0 30 .9 [ 0\.\.,\7‘

7.0 8.7 a2 >

£.2 30-6 0R b

40 304 7 9.85

09 30.2 9¥.68

1.0 P o Y"gub\z

{Lo Z0 O P T

N .0 29. & N8

{0 A7 e 2

13 T 710\‘3/‘ g’({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 5-18-06 501 O~ WnW1w7 - R

By - Y
7 - 4y

TISOL st

vho—-

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC. 172307



> ,
DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET Q b CLv
7

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: "D tewcef DATE COLLECTED: _ ¥°30-0 6
BORING NO. B4 ol BOREHOLE DIAMETER: l IN.

SURFACE CASING HEIGHT ABOVE GROUND: [.D FT.

CHECK DATUM USED: TOP OF CASING X GROUND SURFACE
DATUM ELEVATION A/ A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER (9. pr.
TEST INTERVAL DEPTH (FROM DATUM): FROM (7.0 FI.TO _(¥7 0 FT.

TOTAL BORING DEPTH FROM DATUM: %e—z FTSve-30

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

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

(C) DISTANCE WATER TABLE TO, »CENIER OF TEST INTERVAL: ¢2 Fr.

7, MAXIMUM TEST PRESSURE, Po 4t~ 5%§ (o - [(A+B) *1] + C*.57 psi) -
€35 TESTNUMBER: 2~ TEST PRESSURE |22. psi PACKER PRESSURE: M i

(,“\-"\5 Initial Transducer Readings: Top Lo .} » Middie 57 ' , Bottom L6
Transducer Readings after initial pressunzation - -
Top 57 , Middie $S2 , Bottom Co .~ G
Transducer Readings after final ﬂow measurement
Top__«i% , Middle 7a.43 , Bottom 7
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS \
READING, (GAL) GAUGE, PSI
> © 27 429 O, |
0.3 Tl g .9 2.6 2\ T
. 171 a( .« . Ly
=i 1] af.« Z | 146
1.0 17 af.S o | JC.¥
Ty 217 49.( <o | 371
90 7 a{ . o | 374
5 L] ag. A p-4 29 .0
.0 17 49 .9 £ | 39
o, 1A | o | xg.8
>0 17188 . 4 & 4.3

2 Betfom T"“-\"'SJV('e/- AT g .
or“(ttﬁ a5 detn ,S‘fplﬁ‘ecr’ a/‘,,.,.\'j OLT%
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 507



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

2
DATE:  ¢-30-06 j@a “
TEST NUMBER: 72— 7 b
TEST INTERVAL (FROM DATUM): FROM _(47- 0 FT.TO (57.0 FT. {

DATA COLLECTEDBY: 3 Woo o ¢

SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI

00 Sk [ee ¥y
0.5 ~7.% aa U

9 37.7 C¥. 37
e IR 4a7.7\
(B 3S.7 al, ab
e 330 agieM
) Su, W A5 60
3 33.¢ QU AT
Y .9 33 Q428
4. 3L G &3 .0
5.0 $4.3 PUEB . G313
(, +© gL 2 07
1.0 38 .Y Ce\ AT
.0 2.0 0. (7
89 2 8.7 Pa.3Y
(0.9 23,7 3y
|0 1.7 §7.83
2.0 2 P7.87
[2.0 =3 S .\b
(A0 - 5.9\
{22 1>-% £>.23
2o 22-9 £1.57
27 -0 W €. \K
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 p -
| Tects 3101 - mTiN7 - 157
-3
vy - BTlay oy

f - Ty oM

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



1

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

Y il

MACTEC ENGINEERING AND CONSULTIN G, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: J tfowod DATE COLLECTED: __ € -30-0¢
BORING NO. (%40 | BOREHOLE DIAMETER: L
SURFACE CASING HEIGHT ABOVE GROUND: .0 FT.
CHECK DATUM USED: TOP OF CASING _X __ GROUND SURFACE_____
DATUM ELEVATION V" &~
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __ 1 0.0 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM (Y 7.v FT.TO ;> 70 FT.
TOTAL BORING DEPTH FROM DATUM: 5 ©2.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 273, 3 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: [ o FT.
(C) DISTANCE WATER TABLE TO«CFNTER %F TEST INTERVAL: _‘* ¢.2 7,
MAXIMUM TEST PRESSURE, P& 3% (Po= (A+B) *1]+ C*.57 psi)
TEST NUMBER: 3 TEST PRESSURE (57,47 psi PACKER PRESSURE: (Bo  psi
Initial Transducer Readings: Top i b > ,Middle > 7 g2 > Bottom ‘le
Transducer Readings after initial pressurization: - -

Top_ =19 , Middle 2 V7% , Bottom Co.75

Transducer Readings after final flow measurement

Top_ ~2.0 ,Middle 82 87 , Bottom (6. 70
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI
O.o T A9 e O .4
O 17 ~&.7 A PR Y
E 17aqa |4 | 377
s 17 aa.n B Z7 o
1.0 17 Qh.q & 27.Y
25 -7 qa O ,@/ 3¢, 0
2.0 1 Q.4 2z 38.6
3.5 27 &4.% g | 37
Y. 0 17 aA 9 o | 3¥.9
Yy 2174 9 & | 31.¢
5.9 17 A & [ 384

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

-—

1723707



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

BORING NO.: 390

DATE: EF-39%-06

TEST NUMBER:__ 75

PAGE 3

z

TEST INTERVAL (FROM DATUM): FROM _IM7.0 FT.TO (> /D FT.
DATA COLLECTED BY: __ S %o adf ,

SHUT-IN TEST

PRESSURE: psi

TIME, MIN SURFACE MIDDLE TRANSDUCER

GAUGE PRESSURE, PSI
PRESSURE, PSI
0o 58 d 10 1.0
a.> 7} %€ (9.0
|.© 3%.¥ [ 00.32
1.8 27 + o & AT
Ql'a 3¢.¢ O\‘Zg\ ¢
5 3 ad. (Y
4 0 '5%%5 AT
3.y I Al 7Y
.0 T 3 oo, .0
YEE) 337 > .33
3.9 33 Q. ay
.0 3721 a3. ¥l

1.6 3 1{.T Ql.a)
g0 20 - al.9%
&.0 Ay Gy €0
W0 K 2% Lo o 0 0
RS) 28| 9.3
(2.0 '271-{— ?5~7b
13.0 (A2 TF (3
(4.0 264 ET.4
3.0 s € L.
560 23,5 $4.39
EQUIPMENT USED ol 742?

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), +6836°(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 <] €505 "

DATA REPORT Rev. 0

BA0( - M3BIN7- 1577

Ry~ "

387 -

MACTEC ENGINEERING & CONSULTING. INC.

C “\‘\A—\.: e olk T,_“H_ga/

“C

1/23/07



PACKER TESTING CALCULATIONS FOR PMAX)

Date: @- C > G

BoringNo. 890 |

Test Interval: / “7.o0 to (3>7 o feet from Datum

Casing Stickap 2.2 feet [ 7

Y

PoMAX = (hy x 1) + (hox 0.57). by and h, are in feet, see sketch. PoMAX is in psi 26

(T ald
h; = Distance from the-dature to the water level

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

‘ hlz lL*'}
= I3 I e = 128.7
PMAX= T™7% 4 7337 = 7,635

SKETCH

1

17 '
casing 7.0 'Lv_\/\/cfﬂ)w’\f‘
S-hdcwp —_

TN —
~ 2434, |
Dt 1520 L='l 7:3’3
1
=0 %
TEST vy
T 1267h,
wf | (47 ]
1a2
W — W ] = e
187
287, e [
"D

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

Uﬂ«;oﬁ

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

DATA COLLECTED BY: 73 ™o wa_of DATE COLLECTED: 2?:""“' Y-
e

BORINGNO. B« o BOREHOLE DIAMETER: ! IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.

CHECK DATUM USED: TOP OF CASING__ X' GROUND SURFACE____

DATUM ELEVATION A~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER /O. O gt
TEST INTERVAL DEPTH (FROM DATUM): FROM (Y70 FT.TO '¥».2 FT.
TOTAL BORING DEPTH FROM DATUM: 307.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 24. 3 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1.0 FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 1287 FT.
MAXIMUM TEST PRESSURE, Po __ 4 T.¢>" (Po = [(A+B) *1] + C*.57 psi)

T
TEST NUMBER: __| TEST PRESSURE £7.25 psi PACKER PRESSURE: —4'9‘@'[)3 e

Initial Transducer Readings: Top 4 H—2OMiddle . S¥-06 ,Bottom G O, ||
Transducer Readings after initial pressurization: -
Top V.70 Middle > 7.0 9 ,Bottom _ (0. >7?

Transducer Readings after final flow measurement:

Top_ 2.£49 ., Middle 7% 87 ,Bottom __ C ©-7% 4

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

@.0 Ty 71.0 - @. |

0.5 Sy Ty |. o 7.0

.o 28 73] k2 AR

> 1% 7 %3 O.¢ 300

.0 2Y 7 0.0 ,@/ 20,Y

= % 73 25 | 303 \

3 1877, 3 [ 24. 9 |

7 - 27 770 |24,

M.o g7 7N @/ 30.¢

s 1877 5 30, |

5.0 2%77,9 |7

S0 G?M/lzo psi (9./-/"‘(0 vsed.

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




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

BORING NO.:_ B4l
DATE:Q-¢ ~F=3X2-C( S¥
TEST NUMBER: !

PAGE 3
2

TEST INTERVAL (FROM DATUM): FROM _ 147 _FT.TO_/S7 __FT.
DATA COLLECTED BY: _ S oo oo/ . .
SHUT-IN TEST
PRESSURE.: psi B
TIME, MIN SURFACE MIDDLE TRANSDUCER
. GAUGE PRESSURE, PSI
PRESSURE, PSI .
0.0 Lea s, Q71
0.> 9.9 £C S
[ 2¥. 7 oo
ol 24-2 g3.54
.0 279 > 17
19 226 gl 76
3.0 7.2 Y
3-8 1 zC.8 8% a )
Y40 26.6 g3y
u.5" 263 33,17
50 26 O 8.5
(.o 23 4 Y1
1.0 >y, & £LATD
€o 24,4 e8.97
4.0 [N fo. MY
2. 0 .7 7a.4%
ll.o 3.3 79,50
-0 2.0 7.0 7
By b2 Y G
4.0 2.3 7827
0 12 0 728Y
Q.7 [>T
EQUIPMENT USED 108¢ 17423

Transdncers: Mini Troll Serial Numbers: 10417

op), 10191 (Middle), 19836 (Bottom)
9.

Surface Pressure Gauge: Omega DPG serizl fiufiber 2634708001

Flow Meter Omega FTB-4110 serial number 32019518

Stop Watch: serial number SW1

-7 .

Tester Baot-Miiuz - s7
- Bl -,
L W ol IR ¥y A

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

A\

DATA REPORT Rev. () MACTEC ENGINEERING & CONSULTING. INC.

172307



L

G b\‘b\

P"-\Ck-c-/}

F“" l'd/ +€S"“
restove)

j Initial Transducer Readings: Top_ 7. @
U Transducer Readings after initial pressurization:

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ﬁ;\
/7/

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: -5 H—,wq// DATE COLLECTED: &-6-© 6
BORINGNO. B\ o BOREHOLE DIAMETER: U IN.
SURFACE CASING HEIGHT ABOVE GROUND: . (o) FT.

CHECK DATUM USED: TOP OF CASING X ___ GROUND SURFACE

DATUM ELEVATION A" 4.

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER

TEST INTERVAL DEPTH (FROM DATUM): FROM {47.0 FT.TO
TOTAL BORING DEPTH FROM DATUM:

1%, 0 _ FT.
157 2 FT.

_D0%.0 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: 1287 FT.

MAXIMUM TEST PRESSURE, Po_"\7. 63" (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: 2 TEST PRESSURE _/(%,5” psi PACKER PRESSURE: | 5O
,Middle >5.26

15.87

12~ psi
,Bottom (@, I/

Top_ . ¥4 |, Middle

Transducer Readings after final flow measurement:

Top_ 22 Y , middle € ¢- &0

,Bottom Go 2
(CY P

, Bottom

TIME (MIN) FLOW METER

Q (GPM)
READING, (GAL)

SURFACE
GAUGE, PSI

REMARKS

W‘? )“ 0

‘6‘6’0\'? 1—?76_‘7 y\ )

/f.‘frﬁ -G

T~y

2 77)

28781

w764

whod | 1

Ui b

1% 2.7 i

’LYY’37 12

)¢ Y.7 7.0

’}0 e fn /(20[9;,’ Pomp vsel

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

1723/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472 PAGE3 L7
BORING NO.: R 204

[

DATE: Q@O /%/L)/
TEST NUMBER: 8\t +~t7— 2
TEST INTERVAL (FROM DATUM): FROM _‘“7 FT.TO 7 _ FT. S Lok
DATA COLLECTED BY: e v oo
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE . MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI
o SY 20 A
O.> wo.0 108,75
] © A A ]07- ¥O
52 U0 \07 (&
Lo US> S 9% .54
3 L g [0 .09
3.0 u3-§ 94 6N
3.5 w.b [05.575
o) Ul { Loz 7
4o U 0.6 Tl L%
5.0 <a.{ 100,40
(.0 =43 ag.l]
1.0 37.3 R
f.o e Aoyt
4.0 35.4 av MG
.0 M3 24,37
1.0 33,9 3.7
i1-6 AN ALY
3G 2 NSk
w.o Sloe O\ (LU
(Tl BT . aL.7TT
198 1A FE . o7
EQUH’MENT USED o036 Skag ct74r™
Transducers: Mini Troll Serial Numbers: #6417 (Top), 10191 (Middle), Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 Fe-e
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1
. WLF - SR EN
Above calibrated 5-5-06 or 5-18-06 Test " paol g\zbl\ L:(77 57
- —_

i

J
\\—« WL\“T \—'“

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



P e MAXIMUM TEST PRESSURE, Po

%

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET ﬁ
/176 &b

MACTEC ENGINEERING AND CONSULTIN G, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: S Hew ad

DATE COLLECTED: 9-6.©6
BORING NO. %o BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: 2.2 FT.

CHECK DATUM USED: TOP OF CASING ¥ GROUND SURFACE
DATUM ELEVATION_ ~ -

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER _t ©. @ FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM (47.0 FI.TO '>72 ypr.
TOTAL BORING DEPTH FROM DATUM: _" © 2.5 FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: (28.7 FT.

A7. €57 (Po=[(A+B) *1] + C*.57 psi)
TEST NUMBER: __ 9 TEST PRESSURE /3271 psi PACKER PRESSURE: 0 psi

Initial Transducer Readings: Top 2.2 ® _ Middie Sdo¢ ,Bottom _ ¢ ©,(/
Transducer Readings after initial pressurization: -

o
Top__ 2.-%¢  ,Middle g7.9 , Bottom & L. 1T
Transducer Readings after final flow measurement:

Top_2.235~ __, Middle S 9-33 , Bottom _ 62.92
TIME (MIN) | FLOW METER Q(GPM) | SURFACE REMARKS
READING, (GAL) GAUGE, PSI
0.0 19 U7 ~ 7.6
0.5 28 €52 b wa .\

W Y6 ¢ . 7.5

(] ‘V)'O ‘:/) o

o |u,

L4

V)

Un € |- | | I — | —

o)

(Y

306’?””//20‘0)/(?%-\ v"""’é
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET O/Y/’ p
-4, -0

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: S MHow g, o DATE COLLECTED: &-6.- o ¢
BORING NO. 3901 BOREHOLE DIAMETER: 4 IN.
SURFACE CASING HEIGHT ABOVE GROUND: 2.0 FT.
CHECK DATUM USED: TOP OF CASING X __ GROUND SURFACE____
DATUM ELEVATION a5 _
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER [©.0° FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM IY7.0 FT.TO __ (3~7.0FT.
TOTAL BORING DEPTH FROM DATUM: 2.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 24 3 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: (.© FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ___/2§.7 FT.
f/ MAXIMUM TEST PRESSURE, Po _ 47 e~ (Po=[(A+B) *1] + C*.57 psi)
e TEST NUMBER: __ ‘Y  TEST PRESSURE ! ©% 9% psi PACKER PRESSURE: (> o Opsi
U\f Initial Transducer Readings: Top 2.0 sMiddle_ 5 >. ©6  Bottom © &1,

Transducer Readmgs after initial pressurization:

- -~ -~
Top -2\ , Middle 33> , Bottom &6 B 7>

Transducer Readlngs after ﬁn;:) :;lowlme?sureme:l;{ e 8045 Bonem G n
TIME (MIN) FLOW METER Q (GPM) SURFACE REMARKS
READING, (GAL) GAUGE, PSI

C.o 1< 70 7~ 2.8

0.5 2y 7.8 L6 | 437

"o ¢ ¢ 7.8 & 4.
s 9181y | g e

17, 29857.9 p/ Y.6

Ly 718873 o |wa

3.9 2§97, 7 | uue

3 5 WY,y O |43

-0 87, g |uy

4s 2837, ¢ g |40y

5.0 28373 LGRS

50 “ PA/IZO i F‘,W\ 6749 1723/07
DATA REPORT Rev. 0 MACTEC ENGINEERIN & Ci ULTING, INC. 8



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

PAGE %L

BORINGNO.: B 10|
DATE:  9-G - o ¢ 0, -
TEST NUMBER: < _ i
TEST INTERVAL (FROM DATUM): FROM )47 FI.TO (X7 FT. f ) b Ov
DATA COLLECTED BY: > Yewo—of s
SHUT-IN TEST
PRESSURE: psi
TIME, MIN SURFACE MIDDLE TRANSDUCER
~ GAUGE PRESSURE, PSI
PRESSURE, PSI
8,0 4. (02 33
0N 34.7 L 00-90
1 -0 SWAS 04.40
> 3 ¢y oA ¥.99
L0 3 b el A7. C‘;
) 347 QT \7
39 IM.0 ol T
—}'; 33:! QD\"\\C\
Yo 324 ay, 79
qY 3.9 G630
BN I oy
[,-0 78| °2.9
7.0 z29.1 QRo.47
g0 2.8 3, a3
a0 2. 7.L Y1.07
109 264 EAFS
1.0 s ¢ 7.7
.0 2 .3+
3.0 T\ EO. &1
(4.0 Z3.7 2S5y
(340 232 g1z
20-0 20.7 w17/
EQUIPMENT USED 10036 Tl ; or7ur

Transducers: Mini Troll Serial Numbers:<48417 (Top), 10191 (Middle), $8636 (Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001

<1 9%¢

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

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

“Tegs® BGol - MY ly7 157
Vo By -y
W= TH W™

AR

DATA REPORT Rev. () 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: 2 Up,__of
BORING NO. 3 @ |
SURFACE CASING HEIGHT ABOVE GROUND:

PROJECT NO.: £468-06-1472

DATE COLLECTED: 9-6 .o ©

/Oﬂ;v
iZ 606

BOREHOLE DIAMETER: L IN.
1.0 FT.

CHECK DATUM USED: TOP OF CASING X GROUND SURFACE
DATUM ELEVATION 4~

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

N7 FT.TO

TOTAL BORING DEPTH FROM DATUM: _ 3922 T,
(A) DEPTH TO WATER TABLE FROM DATUM: Y. 3 FT.

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

)@ FT.

oy MAXIMUM TEST PRESSURE, Po_97, 65— (Po= [(A+B) *1] + C*.57
TESTNUMBER: _§  TEST PRESSURE /Y3 7 psi PACKER PRESSURE:

12€.7 FT.

psi)

lo. 0  FT.
77 FT.

psi

Initial Transducer Readings: Top o » Middle > o6 ,Bottom & ©. /7
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, PS]
0.0
0.5
[0
3

Q

o

-

€

_;/C\N\.:J,VQ,N"—
v/
)

Ale

1Y
o

DATA REPORT Rev. 0

MACTEC ENGINEERING & CONSULTING, INC.

1723/07
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