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'MACTEC
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, I, ft: 10 Checked by: '2J'¥ Date: i/17-o?
Radius of Borehole ro, in: 2.00

GW Depth, fl: 23.30 (from top of casing) 21.30 (from ground surface)

Test Q PTes! PT PM PB
Q HM 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 0 65.94 0.46 27.08 32.05 0.00 152.17 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:1 0.00

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 0.17 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

Ke, ftlyear:1 NA
Report two Ke values: Avg Ke intervals 2+4 =12.4; Avg Ke intervals 3+5 =150.4

Interval 3, ft: 107 - 117 (from ground surface)

1 0 63.09 2.27 38.02 43.08 0 145.59 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 5.3473 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 Ke, ftlyear:1 0.0

1/23/07

Notations:

Q = flow rate HM = P9 converted to feet of head (P9*144in2lft2/yw)
PTes! = test pressure Ke = ((Q/HM)*(1/t))*1/21t*ln(RJro)*(525,600 min/year)*(O.1337fhgal)

PT = pressure above top packer, near water surface R =total length between packers, I

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

Ps =pressure below bottom packer NM =not measured

Note: Pressures Pt, Pm and Pb taken from final data point for transducers after all testing.
Outside diameter of boring is 4 in.

Packer Test-NA- 8-901 final corrected 1-17-07.xls Report
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC

1/20



Test Q PTes! PT PM PB Q HM Ke

Number (GPM) (psi) (psi) (psi) (psi) (cfs) (ft) (fpy)

Interval 4, ft: 118 - 128 (from ground surface)

1 0.1033 82.26 2.74 42.3 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

Ke , ftlyear:I NA
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

2 0 122.27 0.18 59.43 NM 0 282.16

3 0.00 155.47 0.2 83.87 60.7 0 358.78

4 TNP 106.64 246.09
5 TNP 155.82 359.58

Ke , ftlyear:1

0.00

0.00

0.00

0.00

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
2 1.92 119.5 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

Ke , ftlyear:I NA
Report Avg Ke from intervals 2 and 4: Ke = 25.7

Notations:

Q = flow rate

PTes! = total test pressure

PT = pressure above top packer, near water surface

PM =pressure in the test section

Ps = pressure below bottom packer

Note:

HM= PTes! converted to feet of head (PTest144in2/ff/yw)

Ke = ((Q/(H M-Pm))*(1/1))*1/2n*ln(R/ro)*(525,600 min/year)*(O.1337ft3/gal)

R = total length between packers, t

TNP = Test not performed

NM = not measured

*

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

Packer Test-NA- B-901 finai corrected 1-13-07.xls Report
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07

2/20



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

(from top of casing)
(from top of casing)
(from top of casing)

Abreviations:
N.O. Not Observed
NA Not Aplicable

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

Date: 8/30/2006
Boring No: 8-901

Test Interval: 79 ft to 89 ft (from top casing)
Stick up length: 2 ft

Test Interval: 77.0 ft to 87 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.30 ft

h1= 24.30
h2 = 60.7 ft
Pw = 62.4 Ib/ft'

Prepared by:,rZ""O"'--__
Checked by()J1./"y

(/

Date: 12-7-06
Date: ! - I 7 - () 1

Calc Po 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

27.08 psi Initial Middle Transducer 27.08 si Initial Middle Transducer
27.08 psiReading= . Readlng= p Reading=

Test Pressure= 46.51 psi Test Pressure= 65.94 psi Test Pressure= 85.97 psi

Time
Flow Meter Surface Time

Flow Meter Surface
Time

Flow Meter Surface

(min)
Reading Q (GPM)

Gauge (psi) (min)
Reading Q(GPM) Gauge

(min)
Reading Q(GPM) Gauge

(Gal) (Gal) (psi) (Gal) (psi)
0 2868.5 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

1.5 2869.4 0.4 23.2 1.5 2869.5 0.0 30.4 1.5 2869.8 00 51.6
2 2869.4 0.0 5.0 2 2869.5 0.0 30.4 2 2869.8 0.0 51.7

2.5 2869.4 0.0 11.1 2.5 2869.5 0.0 30.5 2.5 2869.8 0.0 51.4
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 11.8 3.5 2869.5 0.0 29.2 3.5 2869.8 0.0 51.5
4 2869.4 0.0 11.7 4 2869.5 0.0 31.4 4 2869.8 0.0 52.1

4.5 2869.4 0.0 11.7 4.5 2869.5 0.0 30.3 4.5 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
Excess Pore pressure: 19.43 psi

Average Q: 0.0 gpm
Excess Pore pressure: 38.86 psi

Average Q: 0.0 gpm
Excess Pore pressure: 58.89 psi

Packer Test-NA- 8-901 final corrected 1-13-07.xls Data Depth 1
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TEST #4 TEST #5
Boring No: B-901

Test Interval: 77 ft to 87 ft
(from surface)

Density of water, Pw=62.4 Iblft"

= 0.0361 Ib/in'
Length= 10ft

Borehole radius= 2.00 in
R ranges from 5-10 ft:

choose R= 5 ft

Actual Excess Pressure- 29.44 psi Actual Excess Pressure- 58.89 psi
Initial Middle Transducer 27.08 psi Initial Middle Transducer 27.08 psi

Test Pressure= 56.52 psi Test Pressure= 85.97 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q (GPM) Gauge

(min)
Reading Q (GPM) Gauge

(Gal) (psi) (Gal) (psi)

Hole not taking any water. Hole not taking any water.
Test not performed Test not performed

1
2
3
4
5

Excess
Q

Test
Pressure Pres. ke (fpy)

(psi)
(gpm)

(ft)
19.43 0.000 44.84 0.00
38.86 0.000 89.68 0.00
58.89 0.000 135.90 0.00
29.44 - 67.94
58.89 - 135,9

Average Q: gpm
Excess Pore pressure: 29.44 psi

Average Q: gpm
Excess Pore pressure: 58.89 psi

806040

Flow Rate-2

20

Excess Pore Pressure (psi)

i 11 -c.-••-••-••-•••-••-••-••-•••-.••-••-••.-•••-••-••-.•••-••-••-•••-••-••-••--•••- uu.·ul
Q) !ro 0,5 -----------------------------------------------------------------!

~ 0.4 -----------------------------------------------------------------1

~ 0.3 -----------------------------------------------------------------1

0.2 ----------------------------- .. ----------------------------------,
y=O I0.1 -----------------------------------------------------------------1

0,0

o
108 9

.TEST#1

CTEST#2

£1 TEST #3

XTEST#4

:l:TEST#5

72 3 4 5 6

Time (min)

••••••••

Flow Rate-1

2870

~ 2870

~ 2870

g> 2870

'g 2870
Q)

c:: 2870
....
Q) 2870
W
~ 2870

~ 2869
u:

2869 i:l

2869 ~~.---.----,-,.-,-~, .--,~,-0,~,~,-.-----r~,.__,--r-T_,
o

obtain Q from graph 2 in gpm/psi -> 0.0000 gal/psi

=
O.OOE+OO

0.00
cmisec
ftlyear
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Pressure Decay Test
Prepared by: ZO Date:12-7-06

Project Name: NORTH ANNA COL Checked by:( )-c.-/ Date: (-/.).-()"7

Project Number: 6468-06-1472 N.O. Not Observed
Date: 8/30/2006 NA Not Aplicable

Boring No: B-901
Test Interval: 77 ft to 87 ft (from surface)

Test #1 Test #2 Test #3

Time
Surface Center

Time
Surface Center

Time
~urface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (psi) (psi) (psi) (psi) (psi)
0.0 116 46.49 0.0 30.9 66.05 0.0 52 87.64
0.5 11.2 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 10.7 45.6 1.5 21.6 56.61 1.5 30.3 65.40
2.0 10.4 45.31 2.0 19.6 54.67 2.0 26.2 61.97
2.5 10.2 45.04 2.5 18 53.37 2.5 23.7 59.32
3.0 9.9 44.76 3.0 16.8 52.09 3.0 21.3 56.98
3.5 9.6 44.48 3.5 15.7 50.88 3.5 19.2 54.91
4.0 9.3 44.21 4.0 14.6 49.78 4.0 18.0 53.10
4.5 9.1 43.96 4.5 13.7 48.87 4.5 16.5 51.75
5.0 8.9 43.7 5.0 13.1 48.05 5.0 15.2 50.39
6.0 8.4 43.2 6.0 11.7 46.47 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 5.5 40.13 13.0 6.4 41.00 13.0 6.5 41.21
14 5.3 39.88 14.0 5.9 40.52 14.0 6.1 40.61
15 5 39.61 15.0 5.5 40.09 15.0 5.5 40.07
20 4.1 38.55 20.0 3.9 38.31

Test not conducted Test not conducted

Test #4
Surface

Time
Gauge

(min) (psi)

Test #5
Center

Time
Tranducer

(psi) (min)

Surface
Gauge

(psi)

Center
Tranducer

(psi)

5 10 15

Time (min)

20 25

Packer Test-NA- 8-901 final corrected 1-13-07.xls Pres Decay 1
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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

(from top of casing)
(from top of casing)
(from top of casing)

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

Date: 8/30/2006
Boring No: 8-901

Test Interval: 94 ft to 104 ft
Stick up length: 2 ft

Test Interval: 92.0 ft to 102 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.30 ft

h1= 24.30
h2 = 75.7 ft
Pw = 62.4 Iblft~

Prepared by:-,Z",O",-__ Date:12-7-06
Checked by:/1L Date: i -/ I - () 7

i I~

J

Abreviations:
N.O. Not Observed
NA Not Aplicable

Po 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

31.29 psi Initial Middle Transd~cer 31.29 si Initial Middle Transducer 31 29 .
Reading= Readlng= p Reading= . pSI

Test Pressure= 53.54 psi Test Pressure= 75.80 psi Test Pressure= 98.73 psi

Time
Flow Meter

Surface Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM)

Gauge (psi) (min)
Reading Q (GPM) Gauge

(min)
Reading Q(GPM) Gauge

(Gal) (Gal) (psi) (Gal) (psi)

0 2799.9 0.0 O. 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 1.2 38.1 1.5 2811.1 7.4 58.6
2 2801.8 0.0 18.4 2 2804.2 0.6 39 2 2815.4 8.6 60.8

2.5 2801.8 0.0 20.0 2.5 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 2822.1 6.6 59.3

3.5 2801.8 0.0 18.1 3.5 2804.6 0.4 38.6 3.5 2825.2 6.2 59.1
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 4.5 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 2834.8 6.8 57.4

Average Q: 0.4 gpm
Excess Pore pressure: 22.25 psi

Average Q: 0.4 gpm
Excess Pore pressure: 44.51 psi

Average Q: 6.9 gpm
Excess Pore pressure: 67.44 psi

Packer Test-NA- 8-901 final corrected 1-13-07.xls Data Depth 2
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING, INC
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TEST #5

Excess
Q

Test ke
Pressure Pres.

(psi)
(gpm)

(ft)
(fpy)

22.25 0.000 51.35 0.00
44.51 DADO 102.72 14.81
67.44 6:287 155.63 153.66
33.72 0.200 77.83 9.77
67A4 6.018 155.6 147.09

1
2
3
4
5

Density of water, Pw=62.4 Ib/ft"

= 0.0361 Ib/in3

Length= 10ft
Borehole radius= 2.00 in

R ranges from 5-10 ft:
choose R= 5 ft

Boring No: B-901
Test Interval: 92 ft to 102 ft

(from surface)

TEST #4
Actual Excess Pressure- 33.72 psi Actual Excess Pressure- 67.44 psi
Initial Middle Transducer 31.29 psi Initial Middle Transducer 31.29 psi

Test Pressure= 65.01 psi Test Pressure= 98.73 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

Reading Q (GPM) Gauge Reading Q (GPM) Gauge
(min)

(Gal) (psi)
(min)

(Gal) (psi)

0 2834.8 -8.6 0 2836.7 -8.4

05 2835.3 1.0 14.9 0.5 2837.9 2.4 41.6

1 2835.8 1.0 24.2 1 2839.6 3.4 55.6

1.5 2836 0.4 24.1 1.5 2844.9 10.6 60

2 2836.1 0.2 23.6 2 2847.1 4.4 60.4

2.5 2836.2 0.2 23.4 2.5 2850.3 6.4 60.5

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 2836.5 0.2 23.8 4 2859.6 6.4 60

4.5 2836.6 0.2 - 23.8 4.5 2862.2 5.2 60A

5 2836.7 0.2 23.5 5 2865.5 6.6 59.1
5.5 2868.5 6.0 60

,

Average Q: 0.2 gpm
Excess Pore pressure: 33.72 psi

Average Q: 6.4 gpm
Excess Pore pressure: 67.44 psi

,----------------------------,

Excess Pore Pressure (psi)

80604020

-------~ ---------------.-----------.------ _. --------1

_______________________________________________ ---------------J

------_._-_._.._,
!

• I-- -- -- ---- - - - -.. · --1
y = 0.0672x I

----- - _. ----- -- ~ -- - _.- - - - - - - -- - - - - - - - ----- - - - - - - - - - - ----- - - - - - - -..(
I
i,

O. 0 +--~--,-~....__r__,_:.:..,._..,__.,.----,.---.--,-...,._..,--~___.__i

o

1.0

7.0 _._--

3.0

2.0

6.0

E 5.0
a.
~ 4.0
Q)

ro
0:::
~o

u:::• TEST #1

III TEST #2

t:. TEST#3

X TEST#4

:.I: TEST#5

-Linear (TEST #2)

y = 6.0182x + 2835.3

y =6.2873x + 2803

Flow Rate

2 3 4 5 6 7 8 9 10

Time (min)

2880

OJ
C
"0 2840CIl
Q)

0::
....
Q) 2820Q)

::2:
~ 28000

u:::

2780

0

~

; 2860

obtain Q from graph 2 in gpm/psi --> 0.0000 gal/psi

k=e
=

O.OOE+OO
0.00

em/sec
ftIyear

Packer Test-NA- B-901 final corrected 1-13-07 xis Data Depth 2
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Pressure Decay Test

Test #1

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

Date: 8/18/2006
Boring No: B-901

Test InteNal: 92 ft to 102 ft

Test #2

Prepared by: zq .. Date:..'-'12=-.--,-7--"0'.o:6=-.,.......,,-;
Checked by: Cjej/ Date: (-! 7 - () -/
N.O. Not ObsEJhed
N.A. Not Aplicable

(from surface)

Test #3

Time
~urtace Center

Time
::iurtace Center

Time
0urtace 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 32.7 73.43
1.0 16.5 49.85 1.0 275 63.58 1.0 23.6 64.15
1.5 15.3 48.33 1.5 24.1 58.96 1.5 16.1 58.55
2.0 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 12.5 44.73 3.0 17.7 51.2 3.'0 4.1 45.96
3.5 11.9 43.94 3.5 16.2 49.32 3.5 1.4 43.16
4.0 11.3 43.03 40 15 47.82 4.0 -0.5 41.06
4.5 10.7 42.25 4.5 14 46.3 4.5 -2.2 39.11
5.0 10.2 41.37 5.0 13 44.88 5.0 -3.3 37.86
6.0 9.4 40.2 6.0 11.5 42.85 6.0 -5.5 35.74
7.0 8.6 39.06 7.0 10.2 41.02 7.0 -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 35.94 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 5.7 35.98 15.0 -8.8 31.77
20 4.7 32.72 20.0 4.8 32.47

Test #4 Test #5

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer 110

Pressure Dissipation
(psi) (psi) (psi) (psi)

0.0 23.5 65.32 0.0 60.0 . 99.81 100 • Test #1 I0.5 10.1 53.04 0.5 27.3 70.43 ---.
1.0 6.2 47.51 1.0 20.6 61.27 'w

90
lJ Test #2

S
1.5 2.3 44.08 1.5 12.5 54.95 '- :K Test #3
2.0 -0.2 41.01 2.0 7.8 49.17

(J)

C 80 x Test #4
2.5 -2.2 39.04 2.5 3.5 45.44 (J)

0 o Test #5
3.0 -3.8 37.34 3.0 0.4 41.81 ro 70 J::]
3.5 -5 35.98 3.5 -2.2 39.25

~
60 f~4.0 -5.9 34.81 4.0 -4.4 37.16 ::l

en il
4.5 -6.5 34.21 4.5 -5.7 35.70 en . r!flJ

(J) sof: C
5.0 -7.1 33.57 5.0 -6.9 34.59 '-

0-

6.0 -7.7 32.72 6.0 -8.1 33.17 ro
7.0 -8 32.27 7.0 -8.7 32.51 -0 40

1

~~~f-
8 -8.2 31.95 8 -9.1 32.09 iiii!E!!l it!
9 -8.4 31.75 9 -9.3 31.80 30

10 -8.4 31.62 10 -9.4 31.63
20 1 .

11 -9.4 31.48
12 -9.5 31.31

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- 8-901 final corrected 1-13-07.xls Pres Decay 2
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

(from top of casing)
(from top of casing)
(from top of casing)

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

Date: 8/30/2006
Boring No: 8-901

Test Interval: 109 ft to 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
Table= 23.30 ft

hi = 24.30
h2 = 90.70 ft
Pw = 62.4 Ibitt"

Prepared by: ZC Date:-,-,12=...--'-.7--"0""-6_----".,.,
Checked by:/) Date: 1-11 -U}

f;Y- .
~'i

.//

Abreviations:
N.O. Not Observed
N.A. Not Aplicable

Po Max= 76.00 psi Value on field data sheet= 75.99
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- 25.07 psi Actual Excess Pressure= 50.15 psi Actual Excess Pressure- 75.99 psi
Initial Middle Transducer

38.02 psi Initial Middle Transducer 38.02 si Initial Middle Transducer
38.02 psi

Reading= Readlng= p Reading=

Test Pressure= 63.09 psi Test Pressure= 88.17 psi Test Pressure= 114.01 psi

Time
Flow Meter

Surface Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM)

Gauge (psi) (min)
Reading Q(GPM) Gauge

(min)
Reading Q(GPM) Gauge

(Gal) (Gal) (psi) (Gal) (psi)

0 2931.0 0.6 0 2933.0 9 0 2934.7 7.5
0.5 2931.4 0.8 2.7 0.5 2934 2.0 18.6 0.5 2935.9 2.4 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 46.5 1.5 2937.7 3.0 69.2
2 2933.0 0.0 24.2 2 2934.5 0.0 47.4 2 2941.2 7.0 74.8

2.5 2933.0 0.0 24.2 2.5 2934.5 0.0 47.3 2.5 2944.2 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 2934.6 0.0 47.4 3.5 2950.5 6.6 68.1
4 2933.0 0.0 24.7 4 2934.6 0.0 48 4 2953.3 5.6 68.1

4.5 2933.0 0.0 23.6 4.5 2934.7 0.2 44.5 4.5 2956.4 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
Excess Pore pressure: 25.07 psi

Average Q: 0.1 gpm
Excess Pore pressure: 50.15 psi

Average Q: 5.8 gpm
Excess Pore pressure: 75.99 psi

Packer Test-NA- 8-901 final corrected 1-13-07.xls Data Depth 3
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07
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Actual Excess Pressure- 37.99 psi Actual Excess Pressure= 75.98 psi
Initial Middle Transducer 38.02 psi Initial Middle Transducer 38.02 psi

Test Pressure= 76.01 psi Test Pressure= 114.0 psi

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

0.5 2959.6 0.4 43 0.5 2961.5 0.6 45.2

1 2959.8 0.4 26.9 1 2962.3 1.6 60.5

1.5 2960.0 0.4 29 1.5 2965.7 6.8 70.2

2 2960.1 0.2 29 2 2969.9 8.4 69.1

2.5 2960.3 0.4 29 2.5 2972 4.2 67.1

3 2960.5 0.4 29.4 3 2974.7 5.4 67.2

3.5 2960.7 0.4 29.2 3.5 2977 4.6 68.2

4 2960.8 0.2 29.4 4 2980.3 6.6 678

4.5 2961 0.4 29.4 4.5 2983.3 6.0 68.0

5 2961.2 0.4 29.7 5 2986.3 6.0 68.3

/'1 r.. ,l -v'}
I I<tn')-
'·,/0-1
./

:t
Boring No: B-901
Test Interva 107 ft to 117 ft
(from surface)

Density of water, Pw=62.4 Iblft"

0.0361 Ib/in"
Length= 10ft

Borehole radius= 2.00 in
R ranges from 5-10 ft:

choose R= 5 ft

TEST #4 TEST #5

1
2
3
4
5

Excess
Q

Test
Pressure Pres. ke (fpy)

(Dsi)
(gpm)

(ft)
25.07 0.000 57.85 0.00
50.15 0.000 115.73 0.00
75.99 5.235 175.36 113.54
37.99 0.000 87.67 0.00
75.98 5.347 175.3 116.00

Average Q: 0.3 gpm
Excess Pore pressure: 37.99 psi

Average Q: 6.0 gpm
Excess Pore pressure: 75.98 psi

.------------------------,

3000.0

8060

y = 0.0498x

4020

1.0

------------------------------------------------- ---------------1
I

···············································1IO. 0 +-,---r-....,.......-r--,-.....,....,.-.,---,-+r--~.,.....,---r--,--,.......,..----,-...,....--j

o

•5.0 *-----------------------------------------------------.-----------

6.0 ,......--------

Excess Pore Pressure (psi)

---
~ 4.0
9
Q)

10 3.0
0::
s:
o 2.0

u:::
+TEST#1

CTEST #2

/j. TEST #3

XTEST#4

::::TEST#S

y =5.2345x + 2932.1

y = 5.3473x + 2958.8

4 5 6 7 8 9 10

Time (min)

• I I I I , '

32

~ 2980.0
9
en
c 2960.0
'6m
Q)

0:: 2940.0
I...
Q)

Q)
2920.0

~

s:
..Q 2900.0u..

2880.0

0

Flow Rate

obtain Q from graph 2 in gpm/psi --> 0.0000 gal/psi

k=e

=
O.OOE+OO

0.00
em/sec

ftIyear

Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 3

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07
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Prepared by: ZO Oate:-,-,12=...--'-.7-...:=0"",6"---,,,...-,-_
Checked by: (kY~-Date: i .~ l 7. ~() I
N.O. Not Observed
N.A Not Aplicable

(from surface)

Test #3

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

Date: 8/30/2006
Boring No: B-901

Test Interval: 107 ft to 117 ft

Test #1 Test #2

Pressure Decay Test

Time
::iurface Center

Time
Surface Center

Time
Surface Center

Gauge Tranducer Gauge Tranducer Gauge Tranducer
(min) (osi) (psi)

(min) (osi) (psi)
(min) (osi) (psi)

0.0 44.9 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 24.1 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

3.5 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 5.0 -6.8 41.71

6.0 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 10.5 45.15 11.0 -8.3 40.10

12.0 10.1 44.43 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

Pressure Dissipation

• Test #1 I
\m Test #2

:K Test #3

x Test #4

10 Test #5

Surface
Time Gauge
(min) (psi)

0.0 29.7
0.5 -7.2
1.0 -8.1
1.5 -8.6
2.0 -8.8
2.5 -9
3.0 -9.1
3.5 -9.1
4.0 -9.1
4.5 -9.2
5.0 -9.2
6.0 -9.3
7.0 -9.3
8 -9.3
9 -9.4
10 -9.4

Center
Tranducer

(psi)
78.71
41.15
40.1
39.65
39.39
39.22
39.12
39.06
38.98
38.93
38.88
38.82
38.77
38.71'
38.67
38.62

Time
(min)

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
6.0
7.0
8
9
10
11
12
13
14
15

Surface
Gauge
(psi)
68.3
-2.4
-4.0
5.0
-5.5
-5.9
-6.1
-6.3
-6.7
-6.8
-7.0
-7.3
-7.6
-7.9
-8.1
-8.3
-8.5
-8.6
-8.8
-8.9
-9.0

Center
Tranducer

(psi)
115.89
46.89
44.53
43.57
43.16
42.76
42.55
42.44
41.99
41.88
41.74
41.39
41.08
40.82
40.57
40.40
40.20
40.05
39.90
39.77
39.67

5 10 15

Time (min)

20 25

Packer Test-NA- 8-901 final corrected 1-13-07 xis Pres Decay 3
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

(from top of casing)
(from top of casing)
(from top of casing)

Abreviations:
N.O. Not Observed
N.A. Not Aplicable

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

Date: 8/30/2006
Boring No: B-901

Test Interval: 120 ft to 130 ft
Stick up length: 2 ft

Test Interval: 118.0 ft to 128 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.30 ft

h1 = 24.30
h2 = 101.7 ft
Pw = 62.4 Ib/ft"

Prepared by:-,Z'7\0=-__
Checked by: r) (\ 'Ie"

r j

;)
}/

Date: 12-7-06
Date: i-I?-i)!

Po 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

43.53 psi
Initial Middle Transducer

43.53 psi
Initial Middle Transducer 43

Reading= Reading= Reading= .53 psi

Test Pressure= 70.67 psi Test Pressure= 97.82 psi Test Pressure= 125.8 psi

Time
Flow Meter

Surface Time
Flow Meter

Surface Time
Flow Meter Surface

(min)
Reading Q(GPM)

Gauge (psi) (min)
Reading Q(GPM)

Gauge (psi) (min)
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 0.4 22.8 1.5 2891.1 0.6 45.8 1.5 2895.1 1.4 70
2 2889.2 0.0 24.1 2 2891.4 0.6 46.2 2 2897.1 4.0 74.1

2.5 2889.3 0.2 23.7 2.5 2891.6 0.4 46.7 2.5 2899 3.8 74.7
3 2889.4 0.2 22.2 3 2891.9 0.6 46.3 3 2901.2 4.4 75

3.5 2889.4 0.0 22.3 3.5 2892.2 0.6 47.2 3.5 2903.2 4.0 74.5
4 2889.4 0.0 22.2 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 0.2 23.0 5 2893.1· 0.8 47.2 5 2909.8 4.6 74.4

Average Q: 0.3 gprn
Excess Pore pressure: 27.14 psi

TEST #4

Average Q: 0.6 gpm
Excess Pore pressure: 54.29 psi

TEST #5

Average Q: 3.9
Excess Pore pressure: 82.26

gpm
psi

Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 4
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07
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Excess
Q

Test ke
Pressure Pres.

(psi)
(gpm)

(ft)
(fpy)

27.14 0.103 62.63 6.27
54.29 0.646 125.28 1960
82.26 3.895 189.83 78.04
41.13 0.502 94.93 20.11
82.26 3.471 189.83 69.55

Density of water, Pw=62.4 Ib/ft~

0.0361 Ib/in3

Length= 10ft
Borehole radius=~ in

R ranges from 5-10 ft:
choose R= 5 ft

1
2
3
4
5

/':1]') f I~-/,'l
}J{~r ,..-, I .,J ,

Boring No: B-901
Test Interva 118 ft to 128 ft
(from surface)

Actual Excess Pressure= 41.13 psi Actual Excess Pressure- 82.26 psi
Initial Middle Transducer 43.53 psi Initial Middle Transducer 43.53 psi

Test Pressure= 84.66 psi Test Pressure= 125.79 psi

Time
Flow Meter Surface

Time
Flow Meter

Surface

(min)
Reading Q(GPM) Gauge

(min)
Reading Q(GPM)

Gauge (psi)
(Gal) (psi) (Gal)

0 2909.8 -7.8 0 2912.4 -7.7

0.5 2910.2 0.8 20.8 0.5 2913.1 1.4 45
1 2910.6 0.8 31.5 1 2913.8 1.4 66.1

15 2910.8 0.4 318 1.5 2915.8 4.0 72.9
2 2911.1 0.6 32 2 2918 4.4 74.4

2.5 2911.3 0.4 32.2 2.5 2920.3 4.6 73.6
3 2911.5 0.4 32.6 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 75.1

4.5 2912.2 0.4 29.9 4.5 2928.7 4.4 74.6
5 2912.4 0.4 30.1 5 2930.8 4.2 75

,

Average Q: 0.5 gpm
Excess .pore pressure: 41.13 psi

Average Q: 4.3 gpm
Excess Pore pressure: 82.26 psi

,.-----------------------,

2 3 4 5 6 7 8 9 10

Time (min)

.100.806040

Excess Pore Pressure (psi)

20

I__________________________________________________________________ 1. '
----- -- ----- ---- ------ -- --- ------ -- ---- ------- --------. ----- --- --j

y = 0.0351x i,--------------------------- ------------------------------- --------1
__ __________ _______________ __________ _. •••J

------------------------------------- ---------------------------1
i-- --- --- ------ ------- ------ ---- ----- ---------------. -- --- --- -- --1

• !--------------------------.--------------------------------------,0.5

0.0 -t---,-r...,-,....,-r-'.;-,-r...,-,....,.....,-,....,-,-.,...,.-,-.,...,.-,-..,.--,...,

o

4.5

4.0

3.5

E 3.0a.
.Sl

2.5Q)

ro
0:: 2.0
$:
0 1.5u:

1.0

y = 3.8945x + 2910.8

y =0.5018x + 2910

Y=3.4709x + 2891.3

y =0.6455x + 2889.9

Y= 0.1033x + 2889

Flow Rate

2940

~ 2930
.Sl
OJ
.!: 2920
-0
CIl

&2910 t:z:~~~~~~
.....
Q)

~ 2900

$:
o

LL

obtain Q from graph 2 in gpm/psi --> 0.0000 gal/psi

=
O.OOE+OO

0.00
em/sec

. ftlyear

Packer Test-NA- B-901 final corrected 1-13-07.xls Data Depth 4
nATA f)/;,pnOT f)OH n MArTF.r. F.N(;JNEERlNG & CONSULTING. INC. 1/23/07
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Pressure Decay Test

Test #1

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

Date: 8/18/2006
Boring No: B-901

Test Interval' 118 ft to 128 ft

Test #2

Prepared by:.~Z;=.~O__ Oate:12-7-06
Checked by: C'~ .., Date: t '- i-h) I
N.O. Not Ob,s'erved
NA Not Aplicable

(from surface)

Test #3

Time
::iurtace Center

Time
Surface Center

Time
Surface Center

Gauge Tranducer Gauge Tranducer Gauge Tranducer
(min) (psi) (psi) (min) (psi) (psi) (min) (psi) (psi)
0.0 23 21.5 0.0 47.2 97.26 0.0 74.4 128.07
0.5 16.6 64.17 0.5 19.4 68.95 0.5 4.6 57.30
1.0 13.1 60.72 1.0 13.1 62.05 1.0 -3.3 50.30
1.5 11 57.48 1.5 8.7 57.72 1.5 -5.3 47.72
2.0 9 54.86 2.0 6.9 54.2 2.0 -5.8 46.78
2.5 7.8 53.19 2.5 5.2 52.30 2.5 -6.2 46.07
3.0 6.6 51.83 3.0 4.3 51.23 3.0 -6.4 45.81
3.5 5.8 50.58 3.5 3.3 49.96 3.5 -6.3 45.69
4.0 5.2 49.61 4.0 2.7 49.03 4.0 -6.8 45.03
4.5 4.7 48.77 4.5 2.1 48.2 4.5 -7.1 44.58
5.0 4.2 48.04 5.0 1.7 47.51 5.0 -7.4 44.26
6.0 3.5 46.77 6.0 1.1 46.54 6.0 -7.6 43.86
7.0 2.9 45.98 7.0 0.5 45.56 7.0. -7.7 43.60
8 2.6 45.31 8.0 0.2 44.98 8.0 -7.8 43.41
9 2.2 44.78 9.0 0 44.53 9.0 -7.8 43.28
10 1.9 44.34 10.0 -0.2 44.18 10.0 -7.9 43.16
11 1.8 43.97 11.0 -0.4 43.87
12 1.6 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 0.9 42.55

Test #4 Test #5

2010 15

Time (min)

• Test #1

o Test #2

;l( Test #3

xTest#4

o Test #5

5

Pressure Dissipation

iijil!'!lifi!*ilI1ll11 •

~~~,l
25

1

130

120

~110
E:
Q; 100
C
Q)

900
rn

80 ~Q)

:s
(f) 70(f) "'W)

~
0- 60
ro
(5 50I-

40

30 ,

0

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (psi) (psi) (psi)
0.0 3.01 83.63 0.0 75.0 127.35
0.5 -0.2 52.00 0.5 1.3 59.90
1.0 -3.3 48.91 1.0 -4.0 49.30
1.5 -5 47.08 1.5 -6.8 46.37
2.0 -5.8 45.96 2.0 -7.5 45.62
2.5 -6.3 45.26 2.5 -8.0 45.27
3.0 -6.6 44.73 3.0 -8.2 44.97
3.5 -6.9 44.37 3.5 -8.0 44.99
4.0 -7.1 44.06 4.0 -8.3 44.59
4.5 -7.3 43.86 4.5 -8.5 44.27
5.0 -7.3 43.68 5.0 -8.7 44.07
6.0 -7.5 43.42 6.0 -8.8 43.80
7.0 -7.6 43.23 7.0 -8.9 43.63
8 -7.6 43.09 8 -8.9 43.50
9 -7.7 42.98 9 -8.9 43.38
10 -7.7 42.92 10 -8.9 43.27

Packer Test-NP-,- 8-901 final corrected 1-13-07.xis Pres Decay 4
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

(from top of casing)
(from top of casing)
(from top of casing)

Abreviations:
N.O. Not Observed
N.A. Not Aplicable

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

Date: 8/30/2006
Boring No: 8-901

Test Interval: 147 ft to 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

h1= 24.30
h2 = 128.7 ft
Pw = 62.4 Ib/ft"

Prepared by:--,Z",,0;.c-__
Checked by: l18 ,'"

/1
!/

Date:12-7-06

Date: ' .... /7 ~O 7

Po 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

57.82 psi
Initial Middle Transducer

57.82 psi
Initial Middle Transducer

57.82 psi
Reading= Reading= Reading=

Test Pressure= 90.04 psi Test Pressure= 122.27 psi Test Pressure= 155.47 psi

Time
Flow Meter

Surface Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM)

Gauge (psi) (min)
Reading Q (GPM) Gauge

(min)
Reading Q(GPM) Gauge

(Gal) (Gal) (psi) (Gal) (psi)

a 2795.7 0.1 a 2797.8 0.1 a 2798.9 0.4
0.5 2796.7 2.0 4.8 0.5 2798.8 2.0 24.7 0.5 2799.7 1.6 24.8
1 2797.6 1.8 24.5 1 2798.9 0.2 34.3 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 2797.8 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 2.5 2798.9 0.0 37.1 2.5 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

3.5 2797.8 0.0 31.7 3.5 2798.9 0.0 38.6 3.5 2799.9 0.0 39.4
4 2797.8 0.0 32.0 4 2798.9 0.0 38.4 4 2799.9 0.0 38

4.5 2797.8 0.0 32.1 4.5 2798.9 0.0 38.3 4.5 2799.9 0.0 37.8
5 2797.8 0.0 32.1 5 2798.9 0.0 39.3 5 2799.9 0.0 38.4

Average Q: 0.4 gpm
Excess Pore pressure: 32.22 psi

Average Q: 0.0 gpm
Excess Pore pressure: 64.45 psi

Average Q: 0.0 gpm
Excess Pore pressure: 97.65 psi

Packer Test-NA- 8-901 final corrected 1-13-07.xls Data Depth 5
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC.
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Actual Excess Pressure- 48.82 psi Actual Excess Pressure- 97.65 psi
Initial Middle Transducer 57.82 psi Initial Middle Transducer 57.82 psi

Test Pressure= 106.64 psi Test Pressure= 155.5 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM) Gauge

(min)
Reading Q (GPM) Gauge

(Gal) (psi) (Gal) (psi)

Test not Conducted Test not Conducted

. , ..

<~Y,}{/i'7-(j'-;

Boring No: 8-901 f /.,.
Test Interva 145 ft to 155 ft
(from surface)

Density of water, Pw=62.4 Ib/ft"

= 0.0361 Ib/in
Length= _1_0__ ft

Borehole radius= 2.00 in
---

R ranges from 5-10 ft:
choose R= 5 ft

TEST #4 TEST #5

1
2
3
4
5

Excess
Q

Test
Pressure Pres. ke (fpy)

(psi) (gpm)
(ft)

32.22 0.000 74.35 0.00
64.45 0.000 148.73 0.00
97.65 0.000 225.35 0.00
48.82 112.66
97.65 225.3

Average Q: gpm
Excess Pore pressure: 48.82 psi

Average Q: gpm
Excess Pore pressure: 97.65 psi

,-------------------------,

Flow Rate

2801.0

2795.0 +--.___,_,---,---,-..,--,---,---,--,.,.-.,--.------r~,.__r___,_,___,

o 2 3 4 5 6 7 8 9 10

Time (min)

12010080604020

Excess Pore Pressure (psi)

1.0 ,--------------------....,

0.9 ------------------------------------------------------.----------

0.8 ------------------------------------------------------.--------._.

E 0.7 ..... -- .... ----- ..... -..... -........ --.-.-- -----.-----.-- ... ------
0.
.9 0.6 ---. -.. --- ...... ---- ..... -- ---- .. ------.- -- --- -- --- -... -.. -- ------
a>ro 0.5 ------ .. ---- ------- --- ------------ ... ----' --- -- ...-- --- ----- ------

0::
5 0.4 ---. -- ---- .. --- .. -- .. -..... -- ---- .... -- -- .. -- ------ -. -- --.. -------
ou::: 0.3 ... -- .. ------- .. --- -- ---- -- -.... -.. --- .... ---- ..-.]

0.2 --- -----:--- ----------- -- --- ---- .. -- ---.... --. -. ----- ----I
y=O0.1 ---------------------------------------------.--------------------

io. 0 +...-..,.--,-----,-~..........,......___,....,...,........-...,.....,~,....,.T"'T"'~_rl

o

.TEST#1

III TEST #2

ATEST#3

XTEST#4

:::TEST#5

OJ
c 2799.0 1]l!Jl!JElClEl[lll!JCJl:lI

"'0
ro
a>

0:: 2798.0 •••••••••....
a>
Q)

2797.0:2: •5
0 2796.0u:::

obtain Q from graph 2 in gpm/psi --> 0.0000 gal/psi

=
O.OOE+OO

0.00
em/sec
ftlyear

Packer Test-NA- 8-901 final corrected 1-13-07.xls Data Depth 5
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07
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Pressure Decay Test
Prepared by: ZO Date: 12-7-06

Project Name: NORTH ANNA COL Checked by: ,0i< Date: ! ~n ~()7

Project Number: 6468-06-1472 N.O. Not Obsery~d
Date: 8/30/2006 NA Not Apliccf61e

Boring No: B-901
Test Interval: 145 ft to 155 ft

Test #1 Test #2 Test #3

Time
Surtace Center

Time
Surtace Center

Time
Surtace Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (psi) (psi) (psi) (psi) (psi)
0.0 32.1 90.66 0.0 39.3 100.88 0.0 38.4 101.00
0.5 32.1 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
2.0 31.7 90.38 2.0 35.7 96.96 2.0 36.8 98.82
2.5 31.6 90.27 2.5 35.1 96.24 2.5 36.2 98.14
3.0 31.7 90.15 3.0 34.4 95.6 3.0 35.5 97.42
3.5 31.3 90.02 3.5 33.8 94.92 3.5 34.9 96.74
4.0 31.3 89.93 4.0 33.3 94.28 4.0 34.3 96.09
4.5 31.2 89.81 4.5 32.6 93.7 4.5 33.7 95.53
5.0 31.1 89.64 5.0 32.3 93.18 5.0 33.2 94.94
6.0 30.9 89.47 6.0 31.3 92.07 6.0 32.1 93.82
7.0 30.7 89.25 7.0 30.4 91.12 7.0 31.2 92.91
8 30,6 89.06 8.0 29.6 90.17 8.0 30.4 91.89
9 30.4 88.85 9.0 28.8 89.34 9.0 29.5 91.00
10 30.2 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 29.8 88.18 13.0 26.3 86.46 13.0 226.9 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

Test not Conducted Test not Conducted

Pressure Dissipation

2520

• Test #1

Cl Test #2

;K Test #3

x Test #41
o Test #5

is

15105

120

110

130
Center

Tranducer
(psi)

Surface
Gauge

(psi)

Center
Time

Tranducer
(psi) (min)

Surface
Time

Gauge
(min) (psi)

Time (min)

Packer Test-NA- B-901 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

(from top of casing)
(from top of casing)
(from top of casing)

Note: This is a retest using higher capacity pump

Abreviations:
N.O. Not Observed
NA Not Aplicable

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

Date: 9/6/2006
Boring No: 8-901

Test Interval: 147.0 ft to 157 ft (from Datum)
Stick up length: 2 ft

Test Interval: 145.0 ft to 155.0 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.30 ft

h1= 24.30
h2 = 128.7 ft
Pw = 62.4 Ib/ft"

Prepared by:-,Z,=-O",--__
Checked bY:,I';61'-'l/

/

Date:12-7-06
Date: j--!7,u1.

Po 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- 97.65 psi
Initial Middle Transducer

55 psi
Initial Middle Transducer

55 psi
Initial Middle Transducer

55 psiReading= Reading= Reading=

Test Pressure= 87.28 psi Test Pressure= 119.5 psi Test Pressure= 152.7 psi

Time
Flow Meter

Surface Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM)

Gauge (psi) (min)
Reading Q(GPM) Gauge

(min)
Reading Q (GPM) Gauge

(Gal) (Gal) (psi) (Gal) (psi)
0 2871 0.1 0 2875 1.8

0.5 2871.5 1.0 2 0.5 2876.7 3.4 44.3
1 2873.1 3.2 28.3 1 2876.8 0.2 52.11

1.5 2873.3 0.4 31.6 1.5 2877.1 0.6 58.8
2 2873.3 0.0 30.8 2 2878.2 2.2 60.2 Pressure pushes packers

2.5 2873.3 0.0 30.3 2.5 2879.4 2.4 59.4 out of place-Test is
3 2873.3 0.0 29.8 3 2880.4 2.0 59.6 not performed

3.5 2873.3 0.0 29.1 3.5 2881.6 2.4 59.9
4 2873.3 0.0 30.6 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
Excess Pore pressure: 32.22 psi

Average Q: 2.2 gpm
Excess Pore pressure: 64.44 psi

Average Q: gpm
Excess Pore pressure: 97.65 psi

Packer Test-NA- 8-901 final corrected 1-13-07.xls Data Depth 5(2)
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC
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Actual Excess Pressure= 48.82 psi Actual Excess Pressure= 97.65 psi
Initial Middle Transducer 55 psi Initial Middle Transducer 55 psi

Test Pressure= 103.90 psi TestPressure= 152.7 psi

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

0.5 2887.8 1.6 48.7
1 2887.8 0.0 46.1 Pressure pushes packers

1.5 2887.8 0.0 44.1 out of place-Test is
2 2887,8 0.0 42.6 not performed

2.5 2887.8 0.0 41,3
3 2887,8 0.0 44,6

3.5 2887,8 0.0 43.1
4 2887.8 0.0 41.8

4.5 2887,8 0.0 40.4
5 2887.8 0.0 39.5

/1'11\ I, .....,i/}lJ0 ( ~ I 7-u !
(/

Boring No: B-901
Test Interva 145 ft to 155 ft
(from surface)

Density of water, Pw=62.4 Ib/ft~

0.0361 Ib/ir
Length= 10ft

Borehole radius= 2.00 in
R ranges from 5-10 ft:

choose R= 5 ft

TEST #4 TEST #5

1
2
3
4
5

Excess
Q

Test
kePressure Pres.

(psi)
(gpm)

(ft)
(fpy)

32.22 0.00 74.35 0.00
64.44 1.92 148.71 49,02
97.65 225.35
48.82 0.07 112.66 2.45
97.65 225.3

Average Q: 0.2 gpm
Excess Pore pressure: 48.82 psi

Average Q: gpm
Excess Pore pressure: 97.65 psi

y =0.0158x

Flow Rate - Graph 2

2.0 +--------- ---.. --- -- ----------- -- ------- ------ ---- -- -- -- -------.. --.--;

Flow Rate - Graph 1
y =O.0727x + 2887,5

E
c.• • • • • • • • -9 1.5 --------------------------------'----------------• Q)

10
+TEST#1 0::

1,05:
-- - - - -- -- - - ~ - - - -- --

[l]TEST#2

IATEST#3
0

u::::
XTEST#4 0,5 ---------------

%TEST#5

0.0 •
2 3 4 5

0 20 40 50 80 100 120

Time (min)
Excess Pore Pressure (psi)

2890 j
l-"';X~"';>""(-;'()(-"')(""'~>O(-(.....)*'(......l*(-l*(-~)(-.,.;

~ 2885 r
-; 2880
c
:g 2875 .

~ ~::~Iji 2860
o

u:: 2855 3
2850 +1-,----,----,--~---.-----,-.._---.----c--;

o

obtain Q from graph 2 in gpm/psi --> 0,0000 gal/psi

ke= O.OOE+OO
= 0.00 ftlyear

em/sec

Packer Test-N.A,- B-901 final corrected 1-13-07,xls Data Depth 5(2)
~ .,~, nrnr>n'T' 1'-.. n ,,{Arrl7r l7Mr:TMl7l7DTMr:,f. rnllfC::TT[rTNr; [Nr 1/?1/fJ7
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Pressure Decay Test

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

Date: 9/6/2006
Boring No: B-901

Test Interval: 145 ftto 155ft

Test #1 Test #2

Prepared by:~ Date:12-7-06
Checked by: feA. -y. Date: I~· f ! -u 7
N.O. Not ObseWed
NA Not Aplicable

(from surface)

Test #3

Time
Surface Center

Time
Surface Center

Time
Surface Center

Gauge Tranducer Gauge Tranducer Gauge Tranducer
(min) (osi) (psi) (min) (osi) (nsi) (min) (osi) (psi)
0.0 29.6 87.13 0.0 58.9 120.19
0.5 28.9 86.35 0.5 47 108.75
1.0 28.7 86.04 1.0 46.4 107.8
1.5 28.3 85.59 1.5 46 107.16
2.0 27.9 85.13 2.0 45.5 106.54
2.5 22.6 84.76 2.5 44.8 105.69
3.0 27.2 84.31 3.0 43.8 104.64
3.5 26.8 83.91 3.5 42.6 103.55 INa data
4.0 26.6 83.54 4.0 41.6 102.17 Test not conducted
4.5 26.3 83.17 4.5 40.6 101.28
5.0 26 82.83 5.0 39.7 100.4
6.0 25.4 82.11 6.0 38.5 98.94
7.0 24.9 81.5 7.0 37.3 97.63
8.0 24.4 80.97 8.0 36.4 96.52
9.0 24.1 80.48 9.0 35.4 95.44
10.0 23.7 79.98 10.0 34.3 94.3
11.0 23.3 79.5 11.0 33.8 93.71
12.0 23 79.07 12.0 33.1 92.88
13.0 22.6 78.64 13.0 32.4 92.15
14.0 22.3 78.23 14.0 31.9 91.49
15.0 22 77.84 15.0 31.3 90.77
20.0 20.7 76.15 20.0 28.9 88.07

Test #4 Test #5

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer 140 -,

Pressure Dissipation
(psi) (psi) (psi) (psi)

12010.0 39.5 102.33
0.5 38.3 100.9 ~ • Test #1
1.0 37.4 99.9

'00
..e, @iTest#2

1.5 36.4 98.89 (jj 100
A Test #3

2.0 35.5 97.93 No data C
Q) Wt~ x Test #42.5 34.7 97.17 Test not conducted () 80

3.0 34 96.12 ro • o Test #5
3.5 33.1 95.49 ~

::l 604.0 32.4 94.79 en
en

4.5 31.8 93.95 ~

5.0 31.1 93.38
Q..

40ro
6.0 30.1 92.01· 0
7.0 29.1 90.97

I-
20

8.0 28.1 89.93
9.0 27.2 89.02
10.0 26.4 88.15

0

11.0 25.8 87.35
0 5 10 15 20 25 30 35

12.0 25.1 86,54 Time (min)

13.0 24.3 85.81
14.0 23.8 85.15
15.0 23.2 84.53
20.0 20.7 81.21

Packer Test-NA- 8-901 final corrected 1-13-07 xis Pres Decay 5(2)

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07
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PACKER TESTING CALCULATIONS FOR P(MAX)

Date: e:~o -0 ("

Boring No. ~q &'3 - () r.~ [1.\ 77...

Test Interval: 7 ~.() to Sf,\.(J feet from Datum

Casing Stickup __1..._-_0 feet

PoMAX =(hI xl) + (h2 x 0.57). hI and h2 are in feet, see sketch. PoMAX is in psi

hI = Distance from the datum to the water level
h2 = Distance from the water level to the center ofthe test interval

h2 = _<6_,",_,0__

PMAX= '-'~.3

=

+ ') ~ ~c;. = ~-~. rt~
------

SKETCH

,.iJ-
'7..$, J r_ hi

I~
v-Lu L 8': 1

~"
~T.

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



)/. ~"

'3(, 1'-

DOUBLE PACKER BOREHOLE PERMEABUWTY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: -::5" 't::+o '- e:o-4 DATE COLLECTED: <? - ') (;> • !) C-

BORING NO. f3 Co\ 0 , BOREHOLE DIAMETER: l..( IN.

SURFACE CASING HEIGHT ABOVE GROUND: "'.0 FT.

CHECK DATUM USED: TOP OF CASING Y; GROUND SURFACE__

DATUM ELEVATION /V',A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER / 0, () Fr.

TEST INTERVAL DEPTH (FROM DATUM): FROM 1"" . D Fr, TO 8 ~ .lJ Fr.

TOTAL BORING DEPTH FROM DATUM: 1 0 1..0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2.1.> Fr.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: G"O',1 FT.

Y') MAXIMUM TEST PRESSURE, Po "5 t. ~fA... (po = [(A+B) *1] + C*.57 psi) , ""'::.

I ' f -\ $' .... &1/
~ TEST NUMBER: TEST PRESSURE L( y.:» psi PACKER PRESSURE:,~~psi

\v.., Initial Transducer Readings: Top • "-\ v ,Middle 7.. "? 0 f , Bottom "} 't... ((;7 )'

Transducer Readings after initial pressnripltion:
Top l •0 ~ , Middle _...:.S_~-..:.....:'t{:....l.\...;.;._.--.:' Bottom

Transducer Readings after final flow measurement:
. Top.t.( 0 , Middle _"3_~_._(7.:...--_~, Bottom

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

0.0 L$?G(::> / (,3
....

LZ7Y '" 41 z.. t .".\ ~,-~(') ,J

'#0 1~' ~,L t/ ? L\ .
41~~ f~5sv""f>

I .., LiG ~\L\ 0.'1 ,~ 1""S. L..,J

L.O "l1tr G\. L\ !i .i,V ~ l: \-((",SoI: p....o( SSIH"4..

'LS l,~G '\. ~ PI \ " I I
'3.0 ~G. e,. '-\: Jd l\ I '\

'] .~-, LiCoot.~ r:f 111~

'i~o L~Co q , vr ;6 11,7
.- -zS,' °L <..1 ~ [l ..,

~.~ .
)-0 -Zr ct ".t( Y III (,

DATA REPORT Rev. 0

V~I -"t() /' '
""7 ,J' 5 ~ JW\ f \ 'UJ PS\ (hJ "'" f

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 I
DATE: g"- 'J o-c c..
TEST NUMBER: I
TEST INTERVAL (FROM DATUM): FROM -r ~ Fr. TO q::' C I Fr.
DATA COLLECTED BY: -:::)l"-ib ..... --.cJ

SHUT-IN TEST

PRESSURE: psi

PAGEl
.~

f
·\/}
/ () /,,/J~
, l~

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

0.0 n.h l.f. ~ ..yc,
I!Jr-::>- 11 "1 L((, :"2..- L
\ .0 ,,_e L.{J: r l\

1\ .)- 10 7 '1 ~'. (" ()
L<l - ,n ,<-{ {)'J'rll
"Z.."-]- I 1'1. 7... ..... :>.0\4'
3 ·a (\,,,,- ~!1.7{P

11'';)~ q ,1I c.{ l.{. "'d?
II.(,.n ". ") 4'1.1.\

'-\.S- ~( I I-{1.11. (g

15:""0 ~ .'\- v!;'.7'O
c,.O t.\.,\ ~n.7 0
7Jl "7. 3' '11.53
~,() (,J Y'2. o'1
",;CJ ~.~ l.( /.,:;,7
10.0 ("v( t:{ , .02-

"',0 c.. u vtP. fJ '!
"UJ .)..... V '10.1?
J.-() $.6 qO.l".>

,~.v .$.) ~C>J. f1'
,,~ ~-o '>Gr. (P I
~.c7 &.\. I ?x.;)-)-

EQUIPMENT USED " (7 '-I't "7
Transducers: Mini Troll Serial Numbers: 10417 (Top),10191 (Middle),~(Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001 :S~ - "l t?

Flow Meter Omega FfB-41l0 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18--06 I~f~: Be; 0 \ -Ml 7 ~ - 7"'
\1 _()I 7"'.- 1\

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 PROJECT NO.: 6468-06-1472

DATA COLLECTED BY: -::)~ '- Ci-IJI/ DATE COLLECTED: ~ - ') t1 • {) "

BORING NO. BC\ 0 f BOREHOLE DIAMETER: '-( IN.

SURFACE CASING HEIGHT ABOVE GROUND: "2..0 Fr.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVATION /V',...

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ! O. n FT.

TESTINTERVALDEPTH(FROMDATUM): FROM 7 c--/.Q FT. TO "'" ""-,0 FT.

TOTAL BORING DEPTH FROM DATUM: 1"Z..t? FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: '0. 7 FT.

-L MAXIMUM TEST PRESSURE, Po )-~.t'\ (Po = [(A+B) *1] + C*.57 psi)

!} TEST NUMBER: '-- TEST PRESSURE (j,)-. 0'\"\psi PACKER PRESSURE: ( 0 C) psi

'1 ~. 'f(, Initial Transducer Readings: Top • '"'I (, , Middle -Z 7.0 Y ,Bottom "}"l. C9 ;;;-
Transducer Readings after initial pressurnation: 7 ( , 7 =5"""'1""\1

Top • c..( , Middle • , Bottom > I.~11-
Transducer Readings after final flow measurement:

Top ¥ ,Middle ":} 7. ( "t. , Bottom "'}O. 7~-

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

0.0 "Z 'i' c. ~ .'-'{ /' ~.'-
,.,

(') ,J '1. 8 ,,~, :s- UL '-~If;'

/ .. 0 -zf ~ ~ ..;- ~~ 11.., o-
j .....

1~ CflC, .) ~ ~tJ.l(.J

[.0 ?"qc""'.~ tzf ~.i

'2..S 7.t/ '~ ..l- (% '101~

'3.0 1-1 c;~.:) ¢ 3(. 2.-

?.':>-- '2Jt (, '" ,.)- -p:r '14 .2.-

'i.o 7.-'lG e,,·i f?1 )1,'-1

~ .S- '2.1' (,~.;;- r/' )o.J

5_0 -zf[f9".J ,tel ~(). '\

+ B..*~""~ JioCJ ;....
1C1 { \-r_~"",c/

DATA REPORT Rev. 0

tJ S -;'7 S C5> e.,.,/ilo .
f'1 i f v ,

MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f3 Ot 0 I
DATE: g"'- J o-c '"
TEST NUMBER: -Z
TEST INTERVAL (FROM DATUM): FROM "7Ci Fr. TO ~ j Fr.
DATA COLLECTED BY: ':5h!b..... .......cI

SHUT-IN TEST

PRESSURE: psi

PAGEl v
I

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

0.0 '"t., ~_ t1 1e>c;.·CJ~--

(!J.-:>- 1.C.·7 C / . f(J?
\ LO ~).~ J-g'.ctt
\ ...,- 'l.\.t; ~-(,.G I

2...() - ('1, , C;-4," 7
7.. ...,- I g',0 .s-.oz; ... ..,
3·a il·'it >2.-: 0/

11'~ {~,7 5t:J~v ~

I~.o
-

IY.v 4~.7c..
~ ..s- ( J.7 l./ f, V 7

15:''0 I ~.. I '1 ~ O.:s-

c..o 11.7 L1f• •u'r
7.f") ((), ~... c.o'....n
~.o Q\. • (, '-l 'I ....(7
"1,0 ?ll l("\. (, D
I til) «, d ....., 7 0 rf'1
ICO 7.0.{ ~.'2. f;)
'2.'0 C of' 'of 1,)-7

[I '}.1) (,. ~\ 41.00
I "t.V 'b..q t.lo..:n
'S,C) .J'. ::,- t..IO.tJ~

7,~ J 1{.'1!

EQUIPMENT USED 0(7 '11. "}
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), iOO~6 ~ottom)
Surface Pressure Gauge: Omega DPG serial uumber 2634708001 :5fi. -1./
Flow Meter Omega FTB-4110 serial uumber 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 I~Sf&: Bctol-M u 1:" ~ ~

1\ - t),,-r'i" \\

t I _ T1.. -''' - \ I

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: :::)~ '- eo-uf DATE COLLECTED: <? ~., () . {) (;.
BORING NO. f3 CI, 0 I 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 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM 7 ~. 0 FT. TO ~ ~. () FT.

TOTAL BORING DEPTH FROM DATUM: 107.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2"'1.) FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: c: o. 7 FT.

MAXIMUM TEST PRESSURE, Po ~g'. 1>',\ (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: J TEST PRESSURE -:g )~c.. 7 psi PACKER PRESSURE: (0 CJ psi

Initial Transducer Readings: Top et( ¥ ,Middle "1 '1 : (J) <? ,Bottom -") 7. . e .>-
Transducer Readings after initial pressurization: .) L L \ >0. ,-\

Top • I ~ , Middle . , Bottom -.>----
Transducer Readings after final flow measurement: ') 01 • .,. '"t.

Top • I ., , Middle __'_0-:/:...-_" Bottom

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

0-0 "Leg (i; l1 v) / - 1,::>-
,...

~~ "- cA . p q\.l· ~r),J Vr"
I ~O U~ '\.~ d~ ~). 3
! .... -z-fl ~ &t. <1 # :J". &;.J

[.0 2~(Pe".~ -(7 hl· 7
'LS 2.5!G..i .f ¢ ~(, Lf

'3.0 1-¥' G~. ~ ~ 5"1 . \
'1 .~-- ~{G '1. ~ Jtf ~ ~-::J.

'-\.0 ?.~G,q.<6 j(f ~1G'(
.....

L.y~~.~ ~ 5"\.2.-'-I.~

S~O 7_ f? Gt "" c< ff S"2. f)

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 I
DATE: f{-) o-c~

TEST NUMBER: J
TEST INTERVAL (FROM DATUM): FROM 7 ~ Fr. TO 2' "'\ Fr.
DATA COLLECTED BY: -::)l'--1b .....~

SHUT-IN TEST

PRESSURE:, psi

PAGE 1
72,-

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

0.0 '5?-. & ?J'7'/'A C{
f!)."7:)- '-(7 0 7~ 7-e;-
\ .eI "?(,.,., 7L10

1\ .')-
- "'AO . ., C..... '-117

L..() - -Z-c:;.., "Z.. G,I. &\7
(.."-)- "'2..-).-; \~ '"t7

3·<) ""2.-/. ') J"C_~y

11''::J~ (1·'2- ~_ 0, J

I~../') (t .CJ s1. fv
'-'.,s- f~. ~- , -.JI. '7 ) ...

IS"n l.),'Z... YO, "1'1
~.O r,>.c..r r.iR t.{ ~
,.0 /I.t; Cle. ~ :::r
(.0 '10, :> L( Y. l{ £.

:a .£; 'i .,.).... '-f t./. 1 "1-

(0.0 ~,G, '15. JG.
III tJ 7.t? "f?~"'J?

I ?.b 7./ VI. R' J
/'3.0 C,) (y/.1./

1'-1.0 (·f '1(J.~1

( -:,.... (J :r) LttJ.07

EQUIPMENT USED tOO)h 6"1.f- "'')1 °/74'1.")
Transducers: Mini Troll Serial Numbers:~op), 10191 (Middle), ~(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 6"--r (-~,

Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 !~f-[;.~ B'1 O I-M 1 1 '\ - gq
(I - (3) 7..... - \ \

,,-1'">'7'1 'I

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: -:::)l:-to &-~ DATE COLLECTED: ~ - ') f1 • cD r;.

BORING NO. f3 ~ 0 f BOREHOLE DIAMETER: L.\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: ~.OFT.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE_'_

DATUM ELEVATION iVt4-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER / O. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM 7 ~. 0 FT. TO P"", 0 FT.

TOTAL BORING DEPTH FROM DATUM: ,0"1...0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: '7.-,?--z, FT.

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

(C) DISTANCE WATER TABLE TO CENTER'OFTESTINTERVAL: CO.7 FT.

l~ MAXIMUM TEST PRESSURE, Po $~. ~" (Po = [(A+B) *1) + C*.57 psi)

I Z TEST NUMBER: 4 TEST PRESSURE Fe,. :)"7.. psi PACKER PRESSURE: ( 0 (;) psi

Initial Transducer Readings: Top • '-( " , Middle '1 7. & f? ,Bottom ') '-. C):>
b "'.l-\ lITransducer Readings after initial pressurization:

Top , Middle , Bottom _
Transducer Readings after final flow measurement:

Top , Middle , Bottom _

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

0.0
...-

(') ,J

I ~ 0
! .....

.J

[.0

LS'

'3 .0

? .~-'

'-\.0

~ .S-
S_cJ

\4 ol)\-t. VI..+- t .... L~>V"' ....+<...... t e~¢' '-..l J
. ! ,~c... '~fIf e-e:rA(~e~,'t\..ciY"ci,o"'S;

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 \

DATE: ff- '] o-c '"
TEST NUMBER: '1
TEST INTERVAL (FROM DATUM): FROM 7 '" Fr. TO ~" Fr.
DATA COLLECTED BY: -:)!'"-lb ...... ev-cJ

SHUT-IN TEST

PRESSURE:, psi

TIME,MIN SURFACE NITDDLETRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0
f!). ":>-

\ .0

\ ....,-
2...<) .,

7..."")-

3 ·a
1';'~

\.1,.<')

lLS-
J:n

EQUIPMENT USED ,,\7 ~'Z.3

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

Surface Pressure Gauge: Omega DPG serial number 2634708001 :5" \... (' - ~ I
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 I~f~~ Bcto \-M LI 7c., - ~"

1\ - f!> ~ 7'\ - \ I

I \ - T Lt 7 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

DATA COLLECTEp B\': -::)"b+o '-~ DATE COLLECTED: ~ - ') tiP
-~-.!!:._-...::....-=--

BORING NO. (3 C'\ 0 , BOREHOLE DIAMETER: L.( IN.

SURFACE CASING HEIGHT ABOVEGROUND: "'.0 FT.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVATION ,lV't4-'

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTfOM PACKER 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ,.,Gt. () FT. TO E? ct. (;I FT.

TOTAL BORING DEPTH FROM DATUM: ) Q'l.OFT.

(A) DEPm TO WATER TABLE FROM DATUM: '"l..l.") FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: (,Q. 7 FT.

MAXIMUM TEST PRESSURE, Po .)-~. V" (Po == [(A+B) *1] + C*.57 psi)

TEST NUMBER: ;:;- TEST PRESSURE ~)... ""7 psi PACKER PRESSURE: ( D e> psi

Initial Transducer Readings: Top .l.t (, , Middle 'l. 7. 0 'i? ,Bottom ~ "2 • (!) ::> .
Transducer Readings after initial pressurization:

Top , Middle , Bottom _
Transducer Readings after final flow measurement:

Top , Middle , Bottom -----
TIME (MIN) FLOWMETER Q(GPM) SURFACE REMARKS

READING, (GAL) GAUGE, PSI

0.0
.,r

(') ,:J

I .. ()
I ".J

-L.o

'Z..s

'3.0
1.~-'

';.0

~ .S-
5_0

~,c ".t +-.\t.tf"') W ~,.t..rl fe.lI-t.v.... ... ,~ ... .lll-J p "".r b. I -," ,/., -.... .. "I'''~$ i',." .st..... 1-
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07 ~ ,,<-"' <'IS:-



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: f- "5°-0<0

B . N~ ~c. h'llonng u. /"" 'v I

Test Interval: ~ q .0 to 10 Cot 0 feet from Datum

Casing Stickup Z. _0 feet

PoMAX =(hI xl) + (h2 x 0.57). hI and h2are in feet, see sketch. PoMAX is in psi

G-&..,;,:;.€- ~'-t6-JO

hl = Distance from-the thrtlliitto the water level
h2 = Distance from the water level to the center ofthe test interval

DATA REPORT Rev. 0

1.-").3> = ,:5.7

+ l..1>.I~ =
{p 1. u..1,.,\

SKETCH
r!J

Ii·v

:kJ2.

MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

, Bottom

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: :::)b-+o c.-~ DATE COLLECTED: <? -") (7 • cD c..
BORING NO. 6 ~ 0 f BOREHOLE DIAMETER: q IN.

SURFACE CASING HEIGHT ABOVE GROUND: "2.. a FT.

CHECK DATUM USED: TOP OF CASING y: GROUND SURFACE__

DATUM ELEVATION #"I'l-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER /0. n FT.

TESTINTERVALDEPTH(FROMDATUM): FROM ~\..t\.{) FT. TO l 0<-( .0 FT.

TOTAL BORING DEPTH FROM DATUM: ') (0'- .0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: '"2-1, -., FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7 ~'. 7 FT.

J3 MAXIMUM TEST PRESSURE, Po (,,"9.1.\ q (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: r TEST PRESSURE ;>1~-l...\ psi PACKER PRESSURE: (g,.6' psi

Initial Transducer Readings: Top • (7 ,Middle -.., t .l c.." , Bottom ') ~."} (
Transducer Readings after initial pressurization: "'L, 7 -

Top • , (, , Middle "'3 '2. "2. ':)- , Bottom 7 '-'; ..)

Transducer Readings after final flow measurement:
Top .r ~- , Middle .., '2.. ,,-~

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

0.0 'L'1c.... ~'?\.. ~ 0·0
"..

I . c.o S,~ll /7,)OrJ 1..glJ

1,,0 L,,~ 6 I . 10 kf \ 'C. L

I "' -L-K D \ . \' .~ 't@ . \.J

[.0 71 C9 \ • ~ p r((·l-\
'-S -dot·(?, V/ ?..O. J

'3.0
1.~C)(.cg ;6/ -z.fD,O

? .':::>-- If (9L~ 0 \ ~ . \

'-'.0 L<l 0 \ . ~ "L.. '2-\.0

~ .S- ~L {' cJ I. '\ )5 (~.l.. ,

5_0 lfol. ~ g lc..,t'

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f3 q 0 \

DATE: ff-J o-c~

TEST NUMBER: I
TEST INTERVAL (FROM DATUM): FROM C\.'1 Fr. TO (OVI Fr.
DATA COLLECTED BY: -::)!'--ib ..... e.-cl

SHUT-IN TEST

PRESSURE: psi

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

0.0 ,~.7 .) )7s
(!)r':;)- ( 15 • I 5") r 77
\ .0 {t .... '-( c.. . b'..)
I .'")- (::S. ') L.l. ct. 'U
L.o o. r'-\.. C\ 4c.t7I.7
7,..J- t~, .... t.\:j', n
3 .::'1 r1... J - L.\ L.{ . 73'
1'~~ tt, ~ y, ,,-/
"'\.<'1 l·t '3 l.\).{)'1
1..I..,s- \. () • '7 '-{1r1.~

Sn t ~.1... '-\1.>1
f•. o ~.v\ Y. () . 2:0

1.0 ~.6 ') 6t.(f) t.
ff .0 ~.u ~g,07

0\.0 '1."1 ~7,1.e.,

~ D·O "7. f) ) <...,.... ,-

1\ c) e·6) ':t'::>.C\ l(

\ 'Z·o C.) ).r")ct
ItO c..o l'-f.i't;
"fA} '$7 ')"{.'-'(q

(s.o is· ~ ")'1.t9 f?
'Z.lI.O "fr 7 1"2..""7~

EQUIPMENT USED rjfj g_ O\'1ljL]
Transducers: Mini Troll Serial Numbers: 10417 (fop), 10191 (Middle),~(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SWI

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

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC J/23/07



"7 ........ 7
-J. FT.

, Bottom _>_7_,_'2_0_

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET (j)7~
( ~n

, '-'
/

MACTEC ENGINEERING AND CONSULTING, INC. f,:

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

DATA COLLECTED BY: :::)~ '-G.-I:J'1 DATE COLLECTED: '? - ') (; . rD C.
-~-"'---=---==---

BORING NO. f3 C\, 0 I BOREHOLE DIAMETER: __L._i__ IN.

SURFACE CASING HEIGHT ABOVE GROUND: "'2-.0 FT.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVATION ,A/~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM C--t I.f .0 FT. TO (0'"1. () FT.

TOTAL BORING DEPTH FROM DATUM: ~Ol.O FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 1..-;."1 FT.

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

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

MAXIMUM TEST PRESSURE, Po (.1 '-'\ 4. (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: '- TEST PRESSURE 7;;~ 'If psi PACKER PRESSURE: (i.C' psi

Initial Transducer Readings: Top • I 7 , Middle ') I. 1. t:, , Bottom -;?:"1 I
Transducer Readings after initial pressurization:

Top • r;;- ,Middle _-C":::..."Z....:._,,-",L.-----:, Bottom _,_7_._o_~_-_
Transducer Readings after final flow measurement:

Top ,,17 , Middle -7'. L "}

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

0.0 rl.-f 0 \. '\ /' 'i. (
...-

7-( 0). \ -OrJ "\. '-{ , -{ y~ \

1,,0 '21 1)"3 .J V~~ 2..,:>' L '\ '

I .... '"2.(0) ,~ ,
') ~ t 1.J L'-

L.G --z.,(O~.' OI'Co ~'1.0

7-:5'"' 2~ t) L{ ,l.,\ .' 1~f} \ \
l.~ 01..( .l( ~

<
,
)~.l'3.0

~

1..~ C/ '-( .-6 '?~~ H ~?h
I'~"'" • '1

".0 l.g o '1.7 ..-L. ":!!>C'l .()

~.S' 15}ol1·r .1- 1'1, L(

5_0 "2 C:;O 5' , f) .4 tfJ

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: B Ot 0 \

DATE: 17'- 'J o-c '"
TEST NUMBER: "'Z.-
TEST INTERVAL (FROM DATUM): FROM q q Fr. TO ( 0 '--( Fr.
DATA COLLECTED BY: -::)t"-ib .....~

SHUT-IN TEST

PRESSURE: psi

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

0.0 ~C1. 7':/,0'1
(().-::>- XIA- ~,~ '?/ l.\ I??"7, 4(8

\ .0 '"'(-1'...::l:""" ...",-C )- G~2>-{:~

1\ . ...,- '--'1.t ~-g.G./c
LA) .. 'L,\.V\ ~':;),'1f

z. ..,- l~v( :>"'r~

3·a 17.7 51. <.{}

11'~'" t(..·L c..\"",.)~

II.4,.n i ) ~<J Y 7 ?7..,
l\ ..s- ('-f.cI ..( (,·"?u

~n I>-'V l.ol'·C ~y
!r,o l \. ')- \.l '1... 'd',:)
'1.0 ,o.l.... '1. \ • e' '"Z.
(.-0 O't _1.- ;~. \./1

~,O S". '-( 18 '")7
IO.l) 7.-1 ""t, 7. llt "I

r l. 0 7·z... '1f (..(j;(
(Lo C:>.7.

0
, • >:>'·6.9

II 'J,o (,.'1 '),)'. 0 '"l..
1u".O t;,.v '11.(. ;)-c)

,':>'.0 ~.7 ~qp

~b.o l/. Cl ,"Z_ '-/7

EQUIPMENT USED (1 17 Ll"l.")

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle),'iQ93~ottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 5" It' 8-

Flow Meter Omega FfB-41l0 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 !~Sft;,~ 8'10 \-M z. '\ ~. ! cD '-f

'\ -131..'~· II

i \
,1.- ,,4 .

l \

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING. INC.

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

DATA COLLECTED BY: -::)~ ..... c;....U/ DATE COLLECTED: <? - ') (? • ,[) '"

BORING NO. 6 C'\ 0 I BOREHOLE DIAMETER: L.( IN.

SURFACE CASING HEIGHT ABOVE GROUND: "".0 Fr.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVATION /V',14--

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER , O. n FT.

TESTINTERVALDEPTH(FROMDATUM): FROM ~4.( FT. TO (O~. 0 FT.
, 17 .

TOTAL BORING DEPTH FROM DATUM: '701r.q!Fr.
. I

(A) DEPTH TO WATER TABLE FROM DATUM: ( ""L1.)FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ",,,'" Fr.
7~'.. 7 ---(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: FT.

MAXIMUM TEST PRESSURE, Po (.7. L-lt.\ (Po = r(A+B) *1] + C*.57 psi)

TEST NUMBER: , TESTPRESSURE '1 't.?? psi PACKER PRESSURE: (a£) psi

Initial Transducer Readings: Top • 11 , Middle '") , . 'Z..~ , Bottom ) ". "} I
Transducer Readings after initial pressurization:

Top eI 17 , Middle >'2.. '2.3 , Bottom J 7.7-0
Transducer Readings after final Dow measurement:

Top .\ ~ , Middle .~ I. 7 'Z,.. ,Bottom 'iO..>- ,

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

0.0 1. ~ 0 (1.,0\ ."..-- 1. ,
,.

--;,'1 (!) (p. 'i/ 3."g(') .J ~5.b

I. () "Lt 0 7 , ~( I . 1.. "\ <6". I .
I. J .... ~~( \ . \ 7. '-\ SeC &

[.0 1}{ \ :). '-\ 8.ft, "O.~
'LS '2fJ ( ~ . ~ (p.~ 'it. ~

'3.0 1f L"'L· l ~ .. (0 5&1,/

1.OS"" l t '2. 5. (. (;,,1- 5'1·1
'1.0 '2( -Z (t ....( Ct. v\ 5~,~

~.S- -znf. Lt (0 . () (;(!).O

5~O ? ~ 1"-{ '" '6 "~'l J7~ V(

( ""~.... ".,. of- e )t!P CPtI". 11.o~. ~
J ... '/ ' (~oS,. p ..."""

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, IN'e 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: B Ot 0 I
DATE: lr- 'J o-O~
TEST NUMBER: :3
TEST INTERVAL (FROM DATUM): FROM c;. v( FT. TO (co f FT.
DATA COLLECTED BY: -::)~....,-.:.-c/

SHUT-IN TEST

PRESSURE:, psi

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

0.0 57,y "" c.;, 70
D.~- 'L,"'"Z.. -1 ..., ,. t.~f1 -
\ .0 - '2.1.(, C ..../. l)

11 •...,- \ Cr I I -C (,,)--'r

2.~() ,- 1(,) ::.-'(-£13
7.. •...,- 1. h '-'f'\~ tJ ~
3.<) '1. '-of:;; ~ '"c..
11'~ 1I'" 411/0
1'-\.0

-
0--\ l.\\.~h-

'-\ ..s- _~. Z- ')tif v( (

~n -1.-"') -->7.YG
c..o _:::.'. :::l , ~': 7"(

'1.0 -7.0 1.,. 'J!r
1'.0 - 7. t?' "7, ..,. 1..( "

01.1) - ~.2 '"1 <.crz.
(0.0 .... r.:>- .,? :rG

11,0 -1'.7 ]7. '3 J
I 'Z.", K '7 "1 ":P. (j-
I~ ... f'·7 ., /. c.,-p
1"/.'0 - ~.g sf. f'i,
1::>'.0 ~ "Ii '}1.7f

EQUIPMENT USED fbl"T'"t"L]

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), ~(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 :7 rl- 9-'1
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 (('Sf,: Be, 0 \ -M1 Co. '1 - I ('H.(

It _, ~"] "'.., , l \

- 1" ') " '-(
II \ \

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



FT.

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACl'EC ENGINEERING AND CONSULTING, INC.

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

DATACOLLECTEDBV: ':5""~-~ DATE COLLECTED: ~_>C'. DC-

BORING NO. f3 C'\ 0 f BOREHOLE DIAMETER: q IN.

SURFACE CASING HEIGHT ABOVE GROUND: "2..0 FT.

CHECK DATUM USED: TOP OF CASING-L GROUND SURFACE__

DATUM ELEVATION /V....

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ! O. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM c; \" l . 0 FT. TO \" '-( .0 FT.

TOTAL BORING DEPTH FROM DATUM: )0(.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: "t'"'). "7 FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7:;.7

MAXIMUM TEST PRESSURE, Po '7. y ~ (Po = I(A+B) *1] + C*.57 psi)
\~ 'S\\ ~ r
11.- TEST NUMBER: s,,, ~ l{, TEST PRESSURE It>~. D! psi PACKER PRESSURE: (ZJ.L) psi

11,1'l.. Initial Transducer Readings: Top .. f 7 , Middle ], f. ~ " , Bottom ;(... "">(
Transducer Readings after initial pressurization: '1.. "\. - C.

Top ., " ,Middle "') , 'Z.. I ,Bottom 4?~
Transducer Readings after final flow measurement:

Top .. I ~ , Middle__>_'_.I.._,_v_, Bottom

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

0.0 [., <./ ) c-.\. ti / - et~ (;
".,

1 $'. "3 I. 0 Itt~q0.:; 1.~

1 .. 0 -z.,'6 ))'- ~ (.O '1 "f. L-

! ... '£.;g >Gr .0 0. Lf.J ~. )

[.0 '- ~ ~, ( 01.. "Z--l,lP

'2..5 7 (1&.2- 0 1.- 7"1.. vi
'3.0 -z~ ') &-.} 0.2- ~~, ....{

7.,:>-' '2,f ...,~ .. v( (7.7..- '1.-1 e f
~.o ~l f ')(, .-:) 6,l... '2"). crt
~ ..r ~"tt :> (, . & (J.""L 'Z-J.}?

5_0 2 r ~" 7 O,?.- 't-1t:>
,

DATA REPORT Rev. 0

" 7'""oc,PtvI/ c .
v .. '''..t' r!"l- f:"1 f vV'I."q

MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 I
DATE: ~- '] O-c G.
TEST NUMBER: t..-I
TEST INTERVAL (FROM DATUM): FROM "''-\ FT. TO \ c

v
/ FT.

DATA COLLECTED BY: -::)Nb .....~

SHUT-IN TEST

PRESSURE: psi

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

0.0 '1...:".r {P:>"1L-
(!J.~- I &. I ..:;)-"3. 0 (,r
\ .0 r.. "'t. 4 ( ..>-,

1\ ."l- "'<- • :> ({I....r.o ~
z._.() .. -<J."Z.... c.A. t J!/ I
<..'-}- _"L.'- 7',(f)Y
3·a -~t[f -;7.'7. J

11 .:) - ,),0 ~)'. ",p
1\.4,.n ,S~C/\ ~'1.?

\.\.-:) - (,,""'.> .,. '-(• "'L \

15:"0 -7·1 ') '1.:>- 7
r/ .() -7 . ..., ---SZ.77.
7,0 _ '!. 0 "1,( .. 7. "7
toO -'.2 "1 1. 0\. ::r-
",0 -!,.y 11. r)-

itJ,O - Fr, "-( -i. ''1.

EQUIPMENT USED Ot7'1"t"}

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), J.OO36.(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 ') l1" 7t-3(

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

Above calibrated 5-5-06 or 5-18-06 I~sf~: Bq 0 \ -/v1. 'i '" t1-t 0 '1
'i .. BYc..1.( - 1\

(t _ TI.\"'''- _ 'I

DATil REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/0'



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

FT.

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ~~'-G-IY/ DATE COLLECTED: ~~)t1 - r!) '"

BORING NO. (3 C"\ 0 f BOREHOLE DIAMETER: L.\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: "'.0 FT.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVATION /V,A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. () FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ~~I. 0 FT. TO t" q. 0 FT.

TOTAL BORING DEPTH FROM DATUM: ') 0 (,oFT.

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

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

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

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

TEST NUMBER::r TEST PRESSURE e;~. 7') psi PACKER PRESSURE: (a 0 psi

Initial Transducer Readings: Top ., 7 ,Middle ""') 1.2" ,Bottom 1 C· l'
Transducer Readings after initial pressurization: }t . .....(D

Top "I U\ , Middle _~_-,::-__, Bottom
Transducer Readings after final Dow m~surement:

. Top ,;;, ~ , Middle )C!). 6 () , Bottom

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

0.0 'b....£?" (,. 7' /' - g,l...(
...-

'2.. v( 4./. ...'f),J i.K7{ .'\

1_0 L Y' ;';;L 6 7.'1 5)~ &7
I ..... ,f v\L(t '\ '0.(" r; 0, ().J

[.0 "lK q 1. I 4 .. Ll ~,,~ 4
'LS 1 i {?[o., , .. q ·(,;O. ~

'3.0 ~f J 1. \ 5..(, 5 g, LI\

1.~"" ."t7 :) (,. . 'f (,.{p )'1. £,

'-(.0 77:':)'1,,0 (,.'1 ~O.O

~.S- ?,r( (, (.. Z. "S.L. (p 0 . ~(

5_0 '1 'I G"":)""". ).- c;,. (p :)~. l
.... - 'rLfc, r:[ e ';) ~ v 0 GtJ ..U).)

DATA REPORT Rev. 0

tV oS l~ ? 0 "'ro"'\~'t.t>r 1.1'

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: B Ot 0 I
DATE: ~-) o-c(.;
TEST NUMBER: 5'
TEST INTERVAL (FROM DATUM): FROM OIl.{ Fr. TO (0,--\ Fr.
DATA COLLECTED BY: -::)!'--ib..., ev-cJ

SHUT-IN TEST

PRESSURE: psi

PAGEJ

'fr-

~j
y

TIME, MIN SURFACE NllDDLETRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0 (h(!J 17 0\'1. vI
(()."::J- rz..'7,3 70. '1 ~

\ .0 not (;(."'2..7
I .')- 72.~7 ::>'"'i. '" y
2... .() .. -,.? 4"'.\ 7
("J- '1.::i Y''':>.... yc./

3 .<) Qq U\. R'l
1'':J~ -'2.1- 19."Z '5"

i,,\.{')
- -4. l.( ~7.1~

l\.,s- -:::.... ·7 .'iY. 70
~n -~.-~ ~7, l.{• ..r'i
1(..0 - ~. \ \ "'n.17'
7.-0 .:of>. 7 )c.:n
S?1> -,' C\. I I"''Z.O~
G.o -"1.,3 ) I, Ko
/0.0 -'1.'( I'll. " "3
Il.o -'1,'1 -n '-l 9
1'2,0 pi.~-C) r- JI.')I
( 1.1l -0,.7 7/·0
("I." -''7,7 1V.7 f"
I~~O -'" g Jt>," '7

EQUIPMENT USED f11""'i"l.)

Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), ~(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 :'Jrr $>-11

Flow Meter Omega FI'B-41l0 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 ~~f~: Bctol-MS.qV\ - (oW

'1_ fl.:,5c.'{- \\

- 0'\ '"\ ( _ T~ ... \'

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



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: S" -s 0 - 0 "

Boring No. (3) G\ 0 \

Test Interval: I 0 ~. rJ to t ('i D feet from Datum

Casing Stickup__,-_._u__ feet

PoMAX =(hI xl) + (h2 X 0.57). hI and h2 are in feet, see sketch. PoMAX is in psi

hI = Distance from the datum to the water level
h2 = Distance from the water level to the center of the test interval

'-70)
=

PMAX= '1...'"'-.> +------

SKETCH

DATA REPORT Rev. 0

TDr ~ _to

~Lt~.2.
tIc..

MACTEC ENGINEERING & CONSULTING. INC I/13/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING. INC.

PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472 '"'51-1
IJ ~-7

DATA COLLECTED BY: ':5'" f::"I"O e-~ DATE COLLECTED: ~::;...a.. ,£) C.

BORING NO. (j C-'\ 0 I BOREHOLE DIAMETER: t...\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: "'2..0 FT.

CHECK DATUM USED: TOP OF CASING-L GROUND SURFACE__

DATUM ELEVATION ".."."..

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. (') FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM (@ 0\.0 FT. TO I ("\.·.6 FT.

TOTAL BORING DEPTH FROM DATUM: 302.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 2..1.1 FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ~ 12) .7 FT.

V; MAXIMUM TEST PRESSURE, Po 75."'-'" (Po = (A+B) *1] + C*.57 psi)
1"1 IYo ::5 N

TEST NUMBER: \ TEST PRESSURE c.) ()~ psi PACKER PRESSURE: ~psi"" T

1--) . '91 Initial Transducer Readings: Top "1. L 7 , Middle J 7. 0 ""2. , Bottom ~ >. t? '8
Transducer Readings after initial pressurization: ( _

Top . '"'t.. rt ,Middle ') ' . .., , Bottom It 1.:> ~
Transducer Readings after final flow measurement: .

. . Top l.g~ ., Middle t,.(1·!3 ,Bottom ~l.'\ Y

1/23/07

V' ~-( ~"ta ~ ~ \ \I '!t'A

MACTEC ENGiNEERiNG & CONSULTlNG.~NC. ~DATA REPORT Rev. 0

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

0.0 L,\ } I 0 / .G..
leA. 1 l . L\ '1.1(') r J ~'6

1 .. 0 L.~11.U S .1..- l8.~ ,

I .... 1.:Q. }) . \) ¢ (oJ. 1.J

"2..0 1.0\.)1.tV ¢ 7.'1.~

7..5 l'\ J"'\ .'U c/ Vi. 1...

'3.0 -J., U\ 11 . \) ¢ L4.0

] .~-- l~ Sl, 0 ri l.-c, .\

'1.0 '1..,-\}).O ¢ '("\.\..7
.- l ~ ~) .& ri '1.-1. (0L1.~

5_0 2'\1}.1\) 0 L '-'l,i

J JOG-PM r



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ~b+o '-c::.-uf DATE COLLECTED: &j~7t - )""'3_....:.---"-----..:=---.::=---

BORING NO. 6 e.., 0 f BOREHOLE DIAMETER: L.{ IN.

SURFACE CASING HEIGHT ABOVE GROUND: '<-.0 FT.

CHECK DATUM USED: TOP OF CASING 'f: GROUND SURFACE__

DATUM ELEVATION /V',A--

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ) 0 "\,0 FT. TO I I Gi • 0 FT.

TOTAL BORING DEPTH FROM DATUM: 101... t) FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7::>'. "\~ FT.

"'1!( MAXIMUM TEST PRESSURE, Po '7:5. "\ "\ (Po = [(A+B) *11 + C*.57 psi)

I; TEST NUMBER: <.... TESTPRESSURE <?sr 17psi PACKER PRESSURE: ~S?~e:,-7
• 0.1]"" InitialTransducer Readings: Top 1..·2 f , Middle '3 g. CJ 1. , Bottom Y ). (;)?

) Transducer Readiugs after initial pressurization: -z
Top , ..~'L , Middle ~ '(.~ / , Bottom y'J. Gt d

Transducer Readings after final flow measurement: S-
Top I _"3 7 ,Middle '"'\ \, I , Bottom 4 "L... "2.- 'Z,.

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

0.0 L "\ ~).o / C1.o
,,-

1/'\ "5 L.( - \)O,J L..{} !~,"

1.0 "LO\") q.~ ~ L\(·9.

I -- l-l\"J Y. ') .1, L(~. ).-.J

[.0 1 , S ~\.)- -¢ ll7.'-\
'Ls 2"'3~.) ,eJ Lt7,)

'.

'3.0 L'\ "> '1. ~ .7.- ~7.'i

? .~-- l...e.-.> L\.~ r5 Ln· '1
~.o L..~' 4.Ct M 4~,D

"1,'t)~·7
.-

~.S- ."7- LtU,,)

5_0 1'\)~·1 rj ttY.'\.

DATA REPORT Rev. 0
\J ~<' I -:;oC- Pf'\ 111..0_/1 '

MACTEC E»,6lNEERING & CoNSUIJ.r!NG, QtYc':"'f 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO~ 6468-06-1472
BORING NO.: Bot 0 1
DATE: c...-7~-CC:7 :5 l+
TEST NUMBER: L.
TEST INTERVAL (FROM DATUM): FROM 10'" FT. TO r (<; FT.
DATA COLLECTED BY: -::)Nb ..... ...,...vI

SHUT-IN TEST

PRESSURE:. psi

PAGE 3
tV

,
() Jlf

j., b
//,-v

;7 l(
I

TIME,MIN SURFACE NUDDLETRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI

0.0 U. L.(. "\ ~q.(;q

f!)."'.:;)- -'"2 l '(n '7 r.oo
\ .0 ..,cp.:) ...,1.50
\ .':)- Lc..·~ C;r.. .fA")

2..•.() .. '1......,. r G 1 ,ot1
7..."")- -z..-.t. l'I c: t. :>-\
3 .<) ""l.O,/ :-...""'. ;7 . \

'1'':J~ \ 'l .(, . Sf /(J

I~_<') 17·7 .5~\. PI
I.\.,s- I~·~ SY·11..
~n t~'--~ .J-l \-~
~ .. O 1<i.:> ,:)'1.0'-
17.0 (~-; 11 i.~1
Yo ll-· y L(.r;T~

Q.a> l t. G '{~ .ct}
lo .C> II ·0 l.{.:>~ .C\f
It,o rD.:> ~S.I ....-
l"LP rO.\ \..(l.{.\..\ 1
n:o c...7 4'1.'6'1
1&.\.'0 01.. L ~ 4"1.'t to
l .,' .() 0\·0 c« .cgf{)
w;fJ )(. I ,.I\.l ,...

EQUIPMENT USED I co3C, "1 (t".1 0174~3 5l-lC.-7
Transducers: Mini Troll Serial Numbers: iO'JI7 (Top), 10191 (Middle), f-863t)(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

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

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ':5'"b-io '-c,....pf DATECOLLECTED:~:rq.~O . r!) ~,-:- 1+

BORING NO. (3 C'\ 0 I BOREHOLE DIAMETER: t...{ IN.

SURFACE CASING HEIGHT ABOVEGROUND: ".0 Fr.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVATION /V",A-

DISTANCE BOTIOM OF TOP PACKER TO TOP OF BOTIOM PACKER 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM (Lt) '\. 0 Fr. TO l I C4 . 0 FT.

TOTAL BORING DEPTH FROM DATUM: J (>1..0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: "l).> FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 90. 7 FT.

MAXIMUM TEST PRESSURE, Po .,Y. CAe.... (Po = [(A+B) *1] + C*.57 psi) 1)

TEST NUMBER: '3 TESTPRESSURE 1/'1.0\ psi PACKER PRESSURE: ~PSrl-l C,.7

Initial Transducer Readings: Top 1..- .1.... 7 ,Middle "> cf.. () L. , Bottom \...l") ~?
Transducer Readings after initial pressurization: I

Top I :; 7 , Middle l.l \. I:)' , Bottom <.{ L.f. L."'L
Transducer Readings after final floW measurement:

Top \. ~-~ ,Middle '5 t. f {.. ,Bottom ct ,::>'. l.( (;

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

0.0 l-~ "S Y.7 ./' /.:)
...-

L.-G, )f!) ~J '1'\\')'."- L, \..(

1,,0 l}'\ " (,. z. ,,(0 \.(1. r/\, .

I .....
le, )7.1 1.0 C" . "1.-.J

L.o t..~ '11 . 1. 1.0 1/t <?
'LS ~" '-1l.f. z.. (,.0 G'1. 1

'3.0 ~"i7.7.. G·f) ro~· -)
1.";;)-- 11 50. ') c,.' G.{((·l::

L"-">-S. ) )- ~ (;h G~·I
;;

'1.0
~.S- ~") ...~ . y ~.t. ~'l '" e,
5_0 'L'l.:f~ .3 :::.' -~ ~ 'I. 7

DATA REPORT Rev. 0

'v ';.~J ) 0 erf f"\ If 2C!Jf.l ;',' to v
MACTEC ENGINEERING & CONSULTING. INt. -e 1/23/07
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DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: t3 Ot 0 \

DATE: 0..-'1~-c" :J\.t"
TEST NUMBER: :5
TEST INTERVAL (FROM DATUM): FROM I CJ '\ FT. TO I f ~ FT.
DATA COLLECTED BY: -::)Nb......~

SHUT-IN TEST

PRESSURE: psi

TIME,MIN SURFACE MIDDLE TRANSDUCER
GAUGE PRESSURE, PSI
PRESSURE, PSI "'I .... o-I-:f. .,- 7

0.0 :[ 1+ / ...~ 2- C-?7 ~~ I .£, ::;r 17(.. "'1'1
f!).':;)-

; - t 0 l.f'7R'
\ .e .... J,'-" 4.)'17

\ ....t - t.( . ") L/4.4-j

z..~ - Lt.&, Lr 'J.PI.r..
7..'J- - ::>.... lJ 't~J"7
3.<) - S,"Z. tot.". J /
1 ';'~ -)" ..." 4~ ~,

'4,.0 -c.. "'l, l("l., 7-- I
u..,s- - (. . .f, ,-fl· C;.)

~'{) -c..R '-I J. 7/
C·tJ -7. t ~1>'Z

-r. Cl --r. t.F 1.../1.0 ()
f.o --7.7 4o.7~

';'0 - 7,01 Va. YP
1&·(1 - ~\ It 0. 2. V-

tI.o - if., !.to.to
1'.0 - Y. J..( J1. <:; ~

11.-0 ~.~ .... $'1. "7 f?

1'1.0 Y;'c, "3.,.C V
I '::''..(,J 8'7 ,'is''':/

EQUIPMENT USED Ibo3G.:n-c".7 O\7'-\'l> -5Wtl-7
Transducers: Mini Troll Serial Numbers:~ (Top), 10191 (Middle), ~(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 I~Sf~: B'1 0 \ -M ., 10c... - It c...
II - 63 I IP 1 - II

"_TJ t o ,,"- II

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: 6~"-~ DATE COLLECTED:C-t-7~") <r-

BORING NO. f3 q 0 I BOREHOLE DIAMETER: L\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: '2.0 FT.

CHECK DATUM USED: TOP OF CASING 'I' GROUND SURFACE__

DATUM ELEVAnON tV"~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM lee.... ,0 FT. TO (''''-.0 FT.

TOTAL BORING DEPTH FROM DATUM: ? 0 1.0 FT.

CA) DEPTH TO WATER TABLE FROM DATUM: L"1. 3 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I • t:J FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: '\ 0 . 7 FT.

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

1
... TEST NUMBER: ':\ TEST PRESSURE ? (,.(') I psi PACKER PRESSURE: .J)).2.. p'JJ.;~-7

') .'" ,
Initial Transducer Readings: Top L. L 7 , Middle 1 f. C' l , Bottom 4 "). C/ ?
Transducer Readings after initial press!!rization: . . f'!) c? (;

Top I ~ ) ,Middle· ") l>. 0 ,Bottom lfS.....( ,
Transducer Readings after final flow measurement: ~

Top \.,-t) ,Middle J1·l.{4f ,Bottom 4'-\''7''1

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

0.0 '-l\ S-1 .~( ~ - C1. 1....(
",

'le,:se,~c, , 'i L/] .J-0,:)

1,0 '"1A ~- '1.~ ., l;( ~.~.

I ....
2ct [, '0.0 ..y "2--~, 0J

L.o "7~ C 6. I "'L L "LO..
'LS "1..t1 C 0 -') ,'{ Z '1, U
'3.0 7...'1. (; (j .)- .'1 '1-£1- Iv(

"1 .'::J""' 1~lt(). f .. C( "1,..'1. L.-

'iLO '"L"\GY~'l .. "1..- L..~, "-(

'1.S- 7.'1 (, I ,0 ~L( 7-~tl,.{ ,

S -0 '1..C{ C[ •L .. Y -z, 'i., '1

DATA REPORT Rev. 0
v J; e, ! "'> 0 G- P fv\ / ~

MACTEC ENGINEERING & CONSULTfNC':1NC 1\ 1..c; ~ ~{231fYvv-~



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f3 Ot 0 \

DATE:5-7~-c", 5\-t
TEST NUMBER: /{
TEST INTERVAL (FROM DATUM): FROM \ 0'" FT. TO 1/ '" FT.
DATA COLLECTED BY: .::)t""l'b ..... ........vI

SHUT-IN TEST

PRESSURE:, psi

PAGE 1
'lr

u,,) . oC
f~ (1-&

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

0.0 Le,· 7 -=r2r. 7/
(:J.":j- -"'77 <-(r. 15
\ .0 - R'.I \.fo, '0
\ ..,- - S-~6 ') i. G-..:>-

L.o " - rrI. <I .-z, '1 ,; q
7...""]- - ~.O ~ '1."Z'"t.

J .<:) -C;, J '/ '7. I '7
11''::J~ - 't .1 ')"1.0'<'
Iy..~ "'S J ""'> '/t. '1 V

\.\.S- A."Z '"'"'Zr':G11

~n .-'1. 'Z. -'5J'. ?V
C-o -~·3 ,f:g:':?
~.O _"'\. J' J?:7'7
8'~ ~.3 ,,8'.7/
'1.0 ~.l.( ~c:1': (.,.7

fO·O i'- "', '--I , r'. (,-z..

EQUIPMENT USED \003(, -:ft.J.."I-T 017 y~") 'Jl-f"'-1
Transducers: Mini Troll Serial Numbers:.l.04t1 (fop), 10191 (Middle),.J.O.le6 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 I~Sfs;: 8'10 \-M l.\ 10 0\. .. 1\ 0\.
II ~,-\ID'" (f

1\ -r4. (J~ tI

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORm ANNA COL PROJECT NO.: .6468-06-1472 c;.-r
DATA COLLECTED BY: :::)~ '-e-4 DATE COLLECTED: ~- r!J C. :) 1.-.".

BORING NO. t3 C"\ 0 f BOREHOLE DIAMETER: L\ IN.
SURFACE CASING HEIGHT ABOVE GROUND: ".0 FT.
CHECK DATUM USED: TOP OF CASING--L GROUND SURFACE__
DATUM ELEVATION ;tV',A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. () FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM f 0 ~.o FT. TO I I ~. D FT.
TOTAL BORING DEPTH FROM DATUM: ~#2..0 FT.
(A) DEPm TO WATER TABLE FROM DATUM: '2 1 ,"7 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I. 0 FT.
(C)DISTANCEWATERTABLETOCENTEROFTESTINTERVAL: q 0.7 FT.
MAXIMUM TEST PRESSURE, Po "'7 ~"'. 'i" (Po = [(A+B) *1] + C*.57 psi)_

I c.{ 0 51.,;-TEST NUMBER:"::> TEST PRESSURE \ I ~\ .o\psi PACKER PRESSURE: +DJ2 psi Cf- 7
Initial Transducer Readings: Top <".1."7 , Middle 1 f. (:) "2.. , Bottom 1.1 >,<7 ~Transducer Readings after initial pressurization: £

Top I. (...0 , Middle ~.Lt ~? ,Bottom <.( L-l. ('"'I
Transducer Readings after final flow, measurement:

. Top c (" "'Z.. , Middle "'3 'i... () t:? , Bottom q ~-- ~ ,

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

0.0 -"l."\G. I ,L .-/ -~~·Co
."

'2"\& I. -) Y)"'~ '"'L(') ,:J ~ ~

1 .. 0 1JA..(, 1...-; \ • (0 -(pO~>
I ... J,~ -J ,,7 (;, t? 70 c "1..-.J

[.0 l.~'" .CA 5."\ ~". \'2...5 ~tA.. 7 l--fJ ~~ (,; 1. ,l.(, 1..

'3.0 -z.~/'i.7 F~ ro7,L
1.~-' -z,\-{7,D 14.b o'{. L

".0 L~ <g~.) C,0 Co 7. .}?
~.S- 7~ fl.) C·O (p~"O

5_0 'L~fc:· ) (, . () (P!.;

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 13 Ot 0 I
DATE: v..,.,-r ~-c Co -)'\+
TEST NUMBER:.__"",,~ _
TEST INTERVAL (FROM DATUM): FROM ! c>..... FT. TO I t "1 FT.
DATA COLLECTED BY: -:)t--ib....~

SHUT-IN TEST

PRESSURE: psi

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

0.0 (" ~.") 10 S[!<:...,.
(!)r'::)- - "7 ·4 L.-\ L . tI'''\
\ .el ,.. '-'.d y. '-(.5',

\ .')- -yjJ "11.';7
2..<) .r -Y,:J -cl(,.,l 0
7,../- - .5 .. " 1oA.:l- 7'tJ
3 ·a _f•. 1 \.l'Z - I) 5"

1"\ •'0- -c.) L.('(. L.\ ...~

I~.o -G..7' YI. ~c.-.
I..\.s- .C.q 4\.i?'&?
~u _7..0 1...\ \.7' ....\

1I,(J - 7·1 c..\1. -r "-
7.!O -7.G YI.<JJ¥
'M) _7,~ ~(I.~
4.{) -~, l..\Of~-7

\ 0·'0 -~~ '10_ 4b

I I .>V - ~. 5 C-ltl.lC
11 J) -'l.rD Yfl. lOr
1""\..0 -'t.'? 1"1. ~o

I (~;O - ~ .cr- "'?,'",.71
1£::>-.0 - '\.{) 1."\.C ..,

EQUIPMENT USED 10 OJG.:'l!-'=1-1 017'-\ 'Z.3 .::f1\- '\.- 7
Transducers: Mini Troll Serial Numbers:~op), 10191 (Middle), fOO36.(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 -r~Sfs; ~ BCj 0 \ -Ms I 0 ""\ - II c:.. '
II _ a·r'c~ - II

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



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: ~ -J 0-0 (P

Boring No. f3 "co \
';'0.0 !:> Ii- If_ 0

Test Interval: 1""2-0.0 to ~" feet frtm Datum

Casing Stickup __-z.~-O-=--__ feet

PoMAX = (hI xl) + (h2 x 0.57). hI and h2are in feet, see sketch. PoMAX is in psi

.5""~~ '5 ""v."s'
hI = Distance from the..dafl:mrto the water level
h2 = Distance from the water level to the center of the test interval

= (0/.7

PMAX= "'"L~.)

DATA REPORT Rev. 0

+ 57, ~ (, =
-----'-,..---- ----

SKETCH

'"l,..1.J r_ hi

1"10-

MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

~)
'1, 1,\\.\

MACTEC ENGINEERING AND CONSULTING. INC.

PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472 6\..1- ~_ Go

DATA COLLECTED BY: ~~ c-G--IY/ DATE COLLECTED: i- 5 o· .

BORING NO. f3 C\ 0 j BOREHOLE DIAMETER: L.I IN.

SURFACE CASING HEIGHT ABOVE GROUND: ".0 FT.

CHECK DATUM USED: TOP OF CASING 'f: GROUND SURFACE__

DATUM ELEVATION /V't4-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 1o. () FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM 17.. .... 0 FT. TO I"> co. oFT.

TOTAL BORING DEPTH FROM DATUM: 10 '-. 0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: '-).1 FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: I 0 ,. '7 FT.

MAXIMUM TEST PRESSURE, Po ~? '1-(, (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: I TEST PRESSURE 1e <,7 psi PACKER PRESSURE: ( 0 C)psi

Initial Transducer Readings: Top 1 ~O , Middle y J..{3 , Bottom l.( 2 $1
Transducer Readings after initial pressurization: L1 '4 'l c..)

Top "1.7;1 , Middle ~'-t.OI , Bottom .----
Transducer Readings after final flow measurement: -11

Top ?.7'{ ,Middle \.(l.1v • Bottom ~

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

0.0 l..'gCS7.'X /' - ,.~

,-

Lt.l{(') ,:J <-~ r",o '2-".. ,

1.. 0 ''2, y 1 ,\, D Jz5 ~l.) ,
j J .... 1~ p>r.t .. 1- ,,If -Z-"1., Y c

[.0 ?f?'1 . L- eY rz- L\ \
'LS' ""l.tgl/CIt,) .. 2- 7.-).7

'3.0
7~1'1.q • 1....... b":kr 1..

?.~--
1.(!~~,v( cI Lt.)

'i.o Lt~'i·vI ¢ 7.:7... '-

~.S- l.:b ~". '-\ $ L..-1.. S

S -0 "2~ ?'1 .0 L '2.1.0

~
~

\
-\
i'
~

""~...
~

'II
\--

t
~,
",.

J
~
I;

~
\"j

v~,P-<- 30 'GP"" / .
,I 1(1.°(' 5. r v ........f

DATA REPORT Rev, 0 MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 \

DATE: ~_(;,~c~ -"'14.
TEST NUMBER:,__-!I~__
TEST INTERVAL (FROM DATUM): FROM I"Z. c:J. () FT. TO (J. <!:t. i) FT.
DATA COLLECTED BY: -:::5"l--ib ......~

SHUT-IN TEST

PRESSURE:, psi

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

0.0 '2-).0 ? 1.",:)
(!}.":)- f{,.& ~"f.(7

\ .0 ('\ I r _,I) -r""t.
1\ •')- II CJ s7. '-<9
z..() - c, I? J~5ib
l. ..,- 1 ~ s? 51.1e.
3·a r: Jo v!. ~3

11'':)~ s.8 JO. ::>';i
l\ol,A)

.
jet. '1"\..(, I

~ ..s- 4..-7 . "-18·77
IJ:n 4.7- . ..I..(7f. ot.{
Co, .() "7.c:':- "'C. 77'

1.1'1 2..~ ~.:s'. Go( c;>
~lu 1..G, <..{)'.) I
~."c) ""2:z. vll1,7~

10·0 ,. " \.{\i."34
11.0 I· c? Lf~ .C,7

IV) /. (d L('). (j, '1
f1:0 I.Y l.1'.l..f6
I ~.1l l. '"t, l.{). '2.1
1::J'd I"L 'lJ{ 1·&8
1.0·0 c; 47..S.)

EQUIPMENT USED (OO"}'~II"'l oI7~'t.J

Transducers: Mini Troll Serial Numbers:-I&4i:'T"(Top), 10191 (Middle),~ttom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 <t- v
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 /..~f-~: Bc;ol-M l!7.o - '30
I I - f> I 1<'.0 - 'I

I I - ,.. I I ~o - I I

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



MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472 <;-(,DATA COLLECTED BY: -::)b+o-e-e-4 DATE COLLECTED: 't- 5 v- ._-!.--L.-_-":::::--=::"'-
BORING NO. (J C'\ 0 i BOREHOLE DIAMETER: _L_I__ IN.
SURFACE CASING HEIGHT ABOVE GROUND: '"2..0 FT.
CHECK DATUM USED: TOP OF CASING '{: GROUND SURFACE
DATUM ELEVATION /V',A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER /0. () FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 1<'0 FT. TO 1'1 D FT.
TOTAL BORING DEPTH FROM DATUM: ") £>7...0 FT.
(A)DEPTHTOWATERTABLEFROMDATUM: <'l.) FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1,oFT.
(e) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: lot.7 FT.
MAXIMUM TEST PRESSURE, Po $1'<.. 'l.~ (Po =[(A+B) *1) + C*.57 psi)

tl.( 0 d'1-ITEST NUMBER: 'Z.- TEST PRESSURE S Z. 'i"t psi PACKER PRESSURE: ~ psi 'i-,
Initial Transducer Readings: Top '3 .()J , Middle 41~:::.-; , Bottom \..( ~ .:r,
Transducer Readings after initial pres~l,lriz,!!.tion: ~Ll.' \

Top 'i. I) , Middle 1 , Bottom \.(C<t -07Transducer Readings after final flow measurement:
Top TCoJ , Middle ~;'.0 1.. , Bottom u...". ()~

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

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

0-0 ?:? ¥' Co. , :r / .fl, a
,/ S,7f) ~J LX '\~.1. l.1-\

1 .. 0 L'8' QO.? t. L.. Y'l.G:, "
I .....

z¥S t . \ ob 4Y.P.J

(.0 -zg ~ \ .~ ~ fa ~~~L
L5' L~ '1 \ · b ,l{ LtG'7
'3.0 1..-'1 £l. \ •'\ ~{, lt~ '}
J .':J-' ""L'i '-"2.2 -6 47, l

"{.o ,,2? c;.1..~ ol\ 1..{7-5

'-I.S' 1..q '\1.7
" " ,-+,7. 'Z. ;.

5_0 '-Sf '1 J, I . ~ lrl.l...

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 \

DATE:O\-<"~c (., ;:5""\+
TEST NUMBER: z...
TEST INTERVAL (FROM DATUM): FROM 1"l0.D Fr.TO 170 .0 Fr.
DATA COLLECTED BY: -:)t'-7b.... -..,..d

SHUT-IN TEST

PRESSURE: psi

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

0.0 V( 1. z... C\ 7Z.c"
(!).~- I '"."L\ G 'g . CA.:)

\ .0 I) I L1.o'S"
1\ •...,- *-1 f1.11.
2...0 - (".VI. 50. 2.0

7-··::t $..7 51.")£]

3 .<)
" 1

..::>l.'J1
11 .:) ~. \ <.{ .,_,C(l..
I'"\.{') 1.7 l('1.Cl '3

'-\ .S- z... \ \..( !/. 2..0

~'O 1· 7 _ 'i7..:r/
IL:v I· \ 'i( 'J-'-1
1,0 .-.;- \J.:;" \b

Iv.o nl uU.tllf?
IGi.D ,',.,,0 4V1. ::>""]
(fl.c) .- '2.. 1..1""/2
lit) ,-..1.1 '-l'J.(f7

2..0 - .S L(}, f. I

11£1 _.7 I'-I"}. ~ If
\"\.0 ••"'? '17- '-T
\~.Q ....~ ';t t.l) iJ

EQUIPMENT USED to 0 ~" :r ~~~c. 0 17 "l'L;-
Transducers: Mini Troll Serial Numbers:-io6417 (Top), 10191 (Middle), 199a8-(Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 -S \+ ~ -,
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 - l)D

- \ \

DATA REPORT Rev 0

\' - 1-z.. \ <. 0 - I \

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.: .6468-06-147" ~~c;.

DATA COLLECTED BY: ::)~ '-~ DATE COLLECTED:~I+ ~- ~--=-----!:._-.::::.-:=---
BORING NO. (3 c" 0 f BOREHOLE DIAMETER: L{ IN.
SURFACE CASING HEIGHT ABOVE GROUND: '"2..0 FT.
CHECK DATUM USED: TOP OF CASING '/' GROUND SURFACE__
DATUM ELEVATION .,..v'"I"-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. n FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 1"2 t.:1.0FT. TO Is 0.0 FT.
TOTAL BORING DEPTH FROM DATUM: 10"L..«:> FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 7.-'1.-, FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1.0 FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: to I. 7 FT.
MAXIMUM TEST PRESSURE, Po '11'1. '2. L; (po = [(A+B) *1] + C*.57 psi) ,:;-0

F l :lo(, TEST NUMBER:") TEST PRESSURE (2.:/..." psi PACKER PRESSURE: (Cl <2 ~:r ,,-,
Initial Transducer Readings: Top '> . l) ,Middle l.\.(h1 ,Bottom I.{ ~.r(Transducer Readings after initial pressurization:

Top ~. z.) •Middle \"n.o"'"t ,Bottom 4 C\.. & ~
Transducer Readings after final flow measurement: "17.. ? 7• Top L.(, "'L , Middle -", Bottom _:J-_'_,7-J/-J,......_
TIME (MIN) FLOWMETER Q(GPM) SURFACE REMARKS

READING, (GAL) GAUGE, PSI

0.0 2. 't? DI,. "} .0 / ' \., \
......

1.~ "'l\. \ L\:s,(of),J t.-'J..
f # 0 1 'ti ~ l\, L\

A~ If '8 ,} .
I. J "" 'LCbCA.. S'.. , t .v\ 7C9.()
(.0 1.9~1. I L\,LJ 7l\l \
'-,5' lJ 0\~."'O l,'d 7'1.,1
'3.0 L "\0 l . 1.- l\.~ I )" wO

.-? .J""' ,'-\01- L lJ-.O 7"'\,)

,,\.0 L~(j)j. v\ l\.l-\ l'1.7.-
~ .S- -Z"'.O { . ::>- \·LL ""7 "-t/L

5' -0 1.CA.f!jJ \ .'l ~,(O '1 4..\ . Y

DATA REPORT Rev. ()
v '),~ )oE;..r f'\ !J1.o P,,: p',;L~

MACTEC ENGINEERING & CONSIJLJ'lNG, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f3 Ot 0 I
DATE: 5-(;. ~-c~ ~vr-

TEST NUMBER:,_-+/ _
TEST INTERVAL (FROM DATUM): FROM I c.O.D FT. TO (Jo.D Fr.
DATA COLLECTED BY: -::5"l"'-tb ..... -...,...vI

SHUT-IN TEST

PRESSURE: psi

PAGEi
2-

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

0.0 ""7'-\.4 /7 \f.07
f!J."'::;- Lt.rA <'7. ')1)
\ .0 - ~.~ ')0 .-:f'0
\ ....,- I- ;,'. <, U77~

L<l .. -- <:'>'"\ ~ L!(,·1Y
7...'J- -r. . '7.. <{ '.07
3·a _(A It 'O'.~

11 ,';)- -r: ·1 vb'.'"
I'-\.{') - fl•. '9 "-".,(i)'\

lI. •.5" - '7.\ (.,(ItSI?
~1) -{.~ v(l1~ "2$.

",·0 -7.G ~JJ$J.

'7 o f!} r7. "1 U4..a..O

~.O -r< sJ '-l~.1.f I
0\.0 - 7.)1 '11.)\1
IID·O - 7,"" '41.l'&

EQUIPMENT USED lOOJfOl'Vr"·'- 0/7'1'-)
Transducers: Mini Troll Serial Numbers: +6ztt/(Top), 10191 (Middle),~(BQttom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 5~ 'f-'
Flow Meter Omega FI'B-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 !<'Sf$;~ Octo \-/V't"3 I,v - n u
I t _ B"] 1"1. AI - I \

I \ .- '('J (t c) - \ \

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



FT.

'-I 1./ J

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORm ANNA COL PROJECT NO.: .6468-06-1472
I , L\f" e, -c,

DATA COLLECTED BY: ~~"'e.-4 DATE COLLECTED? ~ . .o~

BORING NO. f3 C'\ 0 f BOREHOLE DIAMETER: t..\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: ~. 0 FT.

CHECK DATUM USED: TOP OF CASING y: GROUND SURFACE__

DATUM ELEVATION #16-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ''20 . C FT. TO /., o. a FT.

TOTAL BORING DEPTH FROM DATUM: ) 0 "2.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: ,1. ~ FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I,D FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: , OJ7
MAXIMUM TEST PRESSURE, Po ~? ,. -Z" (Po = f(A+B) *1] + C*.57 psi)

TEST NUMBER: '-\ TEST PRESSURE ~LI. c,c. psi PACKER PRESSURE: (0 C) psi

Initial Transducer Readings: Top ) . 0 , Middle l\ ~. ..)".J ,Bottom "( rsI
Transducer Readings after initial pressurization: 't K7

Top "t - C, 1. , Middle __""__' " Bottom _~_-I_.7--J-/_
Transducer Readings after final now measurement:

1..(1.77Top 6.'1., , Middle -", Bottom

TIME (MIN) FLOWMETER Q(GPM) SURFACE- REMARKS
READING, (GAL) GAUGE, PSI

0.0 '-~C>~.~ ~ -7. il
" "1.C1 10 L .9 zt!J. »(') .J

1,,0 1.." I (5, ~ ,'6 -, r.)-
I ... -z.q \ (9 - ~ 0'-/ 1 J.?.J

[.0 l'\ { I '\ .~ 32. D
'Ls ",'\ (\ . 3 .4 )Z. ""L

'3.0 '"21 \t.~ •¥ )[. (0

?.':;>-- "-'1 ( \. ~ ." 70,0

~.o '1.,,/1..0 .. Y '!.c,. ~

~.S' "l". I "L.1.. . L( 2 ct, i

5_0 L'1\l....~ .~ )iD. I

V~') ~o (,f f\1\tD~S~ e"'-t
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: Bot 0 I
DATE: o.,,~4~-c (.,. :s \~

TEST NUMBER: 6''''r~3'~ l..\
TEST INTERVAL (FROM DATUM): FROM {7j!;;\O FT. TO nc,Z' FT.
DATA COLLECTED BY: -:::)~.....~

SHUT-IN TEST

PRESSURE:, psi

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

0.0 }/.O.I 91 ('~ "")
ro.":)- -z. "5"7..~0
\ Lei _1.~ l{f.Gt \

II .")- - :5'.0 u..1...f; ~
z._.() ., -';).0 1..j::)'".G\ (;,

(.'1- -C-i '-tj, 't~

3 .<) -4:.& C{Q.7]

11':;- _ r~.f/.. 'fL(.37

I~-{') - '7. I ..(1.1.«1"
l\.S- -7,\ 01. ~(.,

~1) -7.1 Lt1·& y
Ie .6 _'1.S" ...( ).\.(t
-t.0 /-7~~ L(l·'l. \

1$(.0 -7'.~ <.(5·0 ~
G\ .0 -(,7 '17." l?

II f).a -/.7 ~(.cn..

EQUIPMENT USED (c;ooJ(. ~".(, ot 74'("3
Transducers: Mini Troll Serial Numbers: :J..04.i.!1 (Top), 10191 (Middle),~(Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001 5\-t" q -Go
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 ;-cSfs;': {3'10 \ -/\'1'-\ IZo - {'7'O,, -B, (<'0 ~ I,
_ TL.\ ,l.V - I(,,

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

FT.

C\ -G.-r '
~_ ..) e·. ,f) c:.
~~

MACTEC ENGINEERING AND CONSULTING. INC.

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

DATA COLLECTED BY: ~l-+o '- G-d/ DATE COLLECTED:
_...:-..~----=:.-=:-

BORING NO. f3 C'\ 0 , BOREHOLE DIAMETER: q IN.

SURFACE CASING HEIGHT ABOVE GROUND: '<-.0 FT.

CHECK DATUM USED: TOP OF CASING '/' GROUND SURFACE__

DATUM ELEVAnON /V'"..

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 1o. n FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM /'l.C.O FT.TO i)o.~ FT.

TOTAL BORING DEPTH FROM DATUM: 1~ "2 .0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: L.>.:"> FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: I on
MAXIMUM TEST PRESSURE, Po ~."l " (Po = [(A+B) *1) + C*.57 psi)

TEST NUMBER: j TEST PRESSURE I Z -': ? "" psi PACKER PRESSURE: ( 0 (9 psi
;q:i~~-"

Initial Transducer Readings: Top ) .() , Middle I../. J. :r) ,Bottom Ii- t.3· C. ,
Transducer Readings after initial pressurization: u.1.. f?7 0 .,-"

Top 1.-.£."l- , Middle ,Bottom 0·1. r 61. 7 ,
Transducer Readings after final flow measurement: _'(

Top <-.0 \ ,Middle 1J"."Z,.O"1.. , Bottom 5 I.e)

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

0.0 1-~ (1.-'-\ /' - 7. 1
;- I> .1 ~..,'cOf),J 2~ t,t{

1.0 7.-Lt. (s·8 1.4 'c.. f
, .... , ~') If.O 7'7.~.J 'L"'. I~ < ,

[.0 1...~ I'lr.o 10.4:--~ ~~t I \.j, v\. k"l

'LS L~7j?·3 '1, ~ 71C?

'3.0 "]" it .:3 '-\ . 0 74.7

?''J--
"). '\~"( .)- '-\, Y -z"t~

'1.0 '''7-t·) "t.O -,~-:,
~.~ 1~ L~.7 "1 ,~ -7~.b

5_0 ·~~)O. ~ 4,1- 7:J.O

vC;"j 1DCr~r'f\~eS; ru \

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 13 q 0 \

DATE: o...-~.a.-c Co
TEST NUMBER: b-

TEST INTERVAL (FROM DATUM): FROM /?""<O.o FT.TO i1- t7 vFT.
DATA COLLECTED BY: "5'l'-7tl ...... --vI

SHUT-IN TEST

PRESSURE: psi

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

0.0 7)' eO 1"7.:1.. '3:)
f!}. ':;)- I, ") J-'1.~'O

\ .0 _l.CO y.~·1()

! \ • ...,- -( .~ '-'!(.;)7
2... .0 _",.5 1..{5.<p 'Z.
7.. ...,- ... ~,O '-i.5. 'Z. 7
3 .<;) "'1'. L ~l( e" I..(

!1 ,',)" - c:r.o I:.{ "l.q Il\,

!\.\.<') ... 'g,3 1.0\"1 •.:>"'\
l..4..S- ... '8.0 '-{4.~

15;0 - f·7 L( Y~07

!lob - (.f? y).fO
1.0 • ( .. V\ 4>."1
0.0 - ~. c;, 4-)..:5"0
9.0 - 't -CA <-t>. :> '!
I ().o -( -~ '-I"?,;i1..7

EQUIPMENT USED IOo>~ 1\+-,,\-(, pt7cn..:>
Transducers: Mini Troll Serial Numbers: ~Top), 10191 (Middlek~93'6"'(Bottom)

Surface Pressure Gauge: Omega DPG serial number 2634708001 '51:-+ 'f -(;
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

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

DATA REPORT Rev. 0 AIACTEC ENGINEERING & CONSULTING. INC

- '\

1/23/07



rI Lp -. / 'j-)-- ,.

PACKER TESTING CALCULATIONS FOR P(MAX)

Date: ? - ? G - i-! G

Boring No. _--,r~~'l--,--._C_"_(_

Test Interval: 1'-\'7. <1 to (,')-7.0 feet from Datum

Casing Stickup __L_._0__ feet

PoMAX = (hI X 1) + (hzx 0.57). hI and hz are in feet, see sketch. PoMAX is in psi
30'\' <

hI = Distance from the dgpuE to the water level
hz = Distance from the water level to the center of the test interval

hI = G.- .....1· 'S
r 5""Z.-o

h ..}.Ic;;(""c:, ~z= 6\+i-l 17

P MAX = '2..'1, '7

-')Ir(-'}O

L. 1. ? = r~ G.~ 1'%Jt,..,
7).~)-- c... 7.~::;~

+ ~\-fo£'1c:i71. Gi-r= 6\ G· "Z:J.
'3 If g. 51)

SKETCH

2.0-

DATA REPORT Rev 0

1..1} r_ hi

-5'J-3-')0
Cb/t\A.M ~-<.~

J;.,.;-te1V / \3T.tl
TC-s-r
\",~a-vt:\'L..-

MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: -:> \-10--" DATE COLLECTED: ~-l (J_ 0 c..
BORING NO. t) c-. ~ I BOREHOLE DIAMETER: Lf IN.
SURFACE CASING HEIGHT ABOVE GROUND: ( .1') FT.
CHECK DATUM USED: TOP OF CASING .,c GROUND SURFACE
DATUM ELEVATION /1/,4-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10. 0 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM /<../"70 FT. TO ,,:,7'.0 FT.
TOTAL BORING DEPTH FROM DATUM: JC' 'Z.o FT.
(A) DEPTH TO WATER TABLE FROM DATUM: "'Z-""I. J FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1.0 FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: (1. (,. 'Z.. FT.0\7. r;,

'5~~ !"3 MAXIMUM TEST·PRESSURE, Po """C.~ (Po = [(A+B) *1] + C*.57 psi)
~ TEST NUMBER: I TEST PRESSURE ~~. e1'-\ psi PACKER PRESSURE: 11 D psi..,.,.'2.1..

~ <'7 J ~.J '" Initial Transducer Readings: Top 1,.>-3 , Middle .-' (." L. , Bottom c..."l. Go
Transducer Readings after initial pressuri~tion: 5)f.1 (J

Top •~ :) , Middle , Bottom (, (. ")rTransducer Readings after final flow measurement:
Top • I'" , Middle ~ ~. ~ '-( , Bottom oK

TIME (MIN)

0.0

£9.(
/.0

I .i'

"( --. )

1 .lJ,. )"

,
).0

FLOWMETER
READING, (GAL)

1..7'\'-) .7

1.7 c" 7.C,

q,7"'1.?

Q(GPM)

l.~

.l.
01.

SURFACE
GAUGE, PSI

• r

'"2.-"1. .r·

') l, 7

11. 7
3(.0

REMARKS

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: ~~ () I
DATE: 'R-Jo-ol:,
TEST NUMBER:_---'-( _
TEST INTERVAL (FROM DATUM): FROM ""17.0 FT.TO (:)-7.D FT.
DATA COLLECTED BY: ::5 \-fOl..-- o./.f'

SHUT-IN TEST

PRESSURE: psi

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

0.17 ,"2-, I ot.. 0 . fa.b
6).:J ""(. '!-. t q <9 73
1. .b 1 ~ .~ c;o.r.,v(
I. ')~ 1'1. cl '\0. j-O
2. 0 ~{( "1 ~.JK
"1...;- -C;(. (0 "-€I.1., 1
'")'0 't. l' 1::\.0, \::;

'J .;- 5[ .) <::""0,0'7-
'-f 0 1, ~ ~~. c" ')
l( .)~ 'l. \ '"Z. x~.gl

~ () :5 l· I S{~.CoG-

( .0 '3 0 .'"\ ~?q.\..-\7

"1.0 --sfJ,7 QQ."2.>-
i..v 10.[0 C',,\,t'~

<:t...Q 10.--\ 9';,"6)
[0. 0 30·L 'S?~·&R
1\,0 '1, ~ .\ :ifac ~-c..

ILo "7&.0 iJ-Op. ') cr-

n·'<l '2.."l. I? .1'0. t Y
I \.A.O ~ ...., Prt'c (§ .,

1~.O ~- '97, .g ~"J

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 T..esd-s : (JorO/- !'I'111.\7 -1.)-7
. 1\ ~()l tYl ~ IJ

\1 - /1/'17 - II

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

, Bottom ~__

FT.

, Bottom

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: ~ 'd-e-~ DATE COLLECTED: p- )0- ~ G-
BORING NO. ~C; C)/ BOREHOLE DIAMETER: "-( IN.
SURFACE CASING HEIGHT ABOVE GROUND: f. 0 FT.
CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__
DATUM ELEVATION rvte-
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10, Z'
TEST INTERVAL DEPTH (FROM DATUM): FROM . ('"1 7.0 FT. TO ( .:i"1. 0 FT.")",.0TOTAL BORING DEPTH FROM DATUM: ~ FT::5we-)"
(A) DEPTH TO WATER TABLE FROM DATUM: £..."'7" FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: {. 0 FT.
(C) DISTANCE WATER TABLE TO",CENTER OF TEST INTERVAL: 12. ". 2- FT., ",,-.-r.,'::1 ?~i'10

AL 7; MAXIMUM TEST PRESSURE, Po --'t-¢: -'b'"1' (Po = [(A+B) *1] + C*.57 psi) ~fr'/lIf~ . . ""1.'~ TEST NUMBER: L.- TESTPRESSURE \'Z.<'."l"'1 psi PACKERPRESSURE:~I~si
(, ,",\.1.'5 Initial Transducer Readings: Top \. -;") , Middle 51. 'S~ ,Bottom t;. <:. b

Transducer Readings after initial pressurization:
Top • s1 ,Middle -r~S,-

Transducer Readings after final now measurement:
Top .I'I? ,Middle 7q.'-1)

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

0.V 1.-"" '\. "7 .r.; / 0.1
0,';- 'L,1 ,,~ .~ 7..0 7...\.\.1

1·0 1.--1 ~ S.". .1. 1 Lt.>- -1-7 ~~I.,", ;z'\. ) ') c.. .()
lfO L1 Ct<&." d j~.~
(,)- L7q~.C\ .t7" J 1. \
),0 L-7 "" ct .CA. Y 11·~\
'3 .)- ? ~ <gO L \0'L/ tit ~ .. '\

'i.0 L7'\f.CI\, V "3 'f . '--\
.-

'--7 ~ <l .. \
7

-.,~,>y.) f27'
';.U 1-7 "i . '1 ¢7 f <\ '.>

DATA REPORT Rev. 0

~ r;.Ho,,", "t~J"('e--- ~cv'- '-.;o.k,:..... Co. t, ...... ..L ",,, ,
.-I S ,~~fe"f I)(v..,,,,,:,:::, ,j.. 'Af..

MACTEC ENGINEERING & CONSULTING, INC. j~907



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f3 ~ 0 1
DATE: ~-) 0 ,0 <-
TEST NUMBER:_-'''Z-:- _
TEST INTERVAL (FROM DATUM): FROM 11.17. () FT. TO (,:)-7.0 FT.
DATA COLLECTED BY: 5 \..Jol-w'" a- 4

SHUT-IN TEST

PRESSURE: psi

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

() ,1) ~"'\.S f ("'J Ck. '2 'R
0.::> ""( 7 : 'it C\. '\ <'-\ \

1 0 51.7 c...<£·57
, ,S ''''n u.. iA.. 7.1\
1.. 0 ;>S,7 ~ (( • G<.Cc
"t':J- .., -) \ CI.,;~L\

i~ .k? ~.l-\ f:;\ 5 ' (.,"6
I~ 'J- 1'i.<l <A.. l-\ .C\1-
'-1,0 1'\ -.: c.... ...... <..~
'-i .) ~1...(p ~~.("tl

- 0 ..;7... ,) 9.~~~>\1"3).

(" ..{) -3~ .7 0\ 7.. .. 01
"1.0 38.\.{ Ct\,I'"l
(.<J 2 ~~CJ ~O.(I
V\.<J ~1!1 .. '1 ~". '".5 ~
fO. O "'2.) ."1- 'if <f. -:;; ::s-
1\ .;Q 21.::r 1[7. f,J
\<...0 ~~-~ <P1-~7

1-; .0 -e.<,-) ~.<.HD

l"".-0 ""l) -7 8"::;'. '2\
(7) ..D to::>. "2- yo.::>'. 2)
Uo .0 7..1..'1 g1.S7
?.::t .::l V \. \ 'i d , "''''

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-41l0 serial number 32019518
Stop Watch: serial number SW1

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

If" "'\1. r "-17 - \ I

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/231Q7



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

~O.70

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: -:Jf:fevvo--el DATE COLLECTED: t' -]=0-0&
BORING NO. () a. 0 I BOREHOLE DIAMETER: L( IN.
SURFACE CASING HEIGHT ABOVE GROUND: f ,OFT.
CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__
DATUM ELEVATIONN'(2r

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER I O. 0 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM It-( 7.", FT. TO !:;,~7 0 FT.

"'"TOTAL BORING -nEPTH FROM DATUM: .> 02.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 2."l. J FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I Q FT.
(C) DISTANCE WATER TABLE TO,..CENT~R OF TEST INTERVAL: (7...C.2 FT."'(: ro~ -5 ~-10MAXIMUM TEST PRESSURE, po-kC:r7 (Po = [(A+B) *lJ + C*.57 psi)
TEST NUMBER: '3 TEST PRESSURE \ 5-J', '-'\ r psi PACKER PRESSURE: (It 0

Initial Transducer Readings: Top I;) 3 , Middle :5 7. 'R'- , Bottom (; '( .~Transducer Readings after initial pressurization:
::)"'",,>"1.Top • 1~ , Middle , Bottom

Transducer Readings after final flow measurement: 0"". 1.?7
Top ~ '- 0 , Middle _"_I_t!} , Bottom

psi

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

0.0 'L 7 ~ 9 v... / 0 . L\
V - 1.-1 c,....c:....7 1'0 ?-'-\-<t.J

1,0 l7 c... ~L,", ~Y 1 j- ')
I,y '1-1 C\.~ -'" ~ ~1'. 0

L.-t) 1.7 c;,".~ ?' )7. '1
<..-

'-'( qq. (A, y/ ~f, 0.J

5.0 ,.:'1 "- '\. '\ ~/ 30.0
"3 ,) <-7 ~"\.~ ¢ J ,\,~

\.{.8 1..'7~q~ g/ 32Lu
If .~' 1...1. "- 0\. •~ % 37.t
S,J 1...-1 q, U\.._~ 6 5~,'-1

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.:,~iJ::..Cj.;...0:.....c-1 _
DATE: 5'->0-0 C.
TEST NUMBER:,__3..l--- _
TEST INTERVAL (FROM DATUM): FROM 1'-\'7.0 FT. TO (::>-7.. D FT.
DATA COLLECTED BY: ~ \.J.o Vo'"~

SHUT-IN TEST

PRESSURE: psi

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

0,0 '"$ g, l.( 10 1.0
CJ ,::;, ""l 'g-<6 I (9 ( ()

I.D ') ~.\i' f OO.>'Z..
r .~ '?. 7 ..:;- ~ ",'-\T
rz·t' '"Jr.c1 a.. 'If, Ir"L
L.. )- 1Ct,/J- Ct 8'. ll-\

",0 ") J, '5 ~ -,. '11
'3 .)- ~ """'. "- c.,(,.'7~

"'1·0 '( '-\ '> c.. C . \DCA..
~ 'J- ),7 CA. :i .)--:S
:).v '1'1.L... ~ '-\. CA.\:\
r .0 .., 'l. t c..). ·rl
1,C "\ ( . L Cil..c..\
~.o ~(() ""I c.. '\. f~
0.,0 "t."\. ") c...\ CU
\ 0 ,ll 'rLd\. 0-. (1) , "1.'0
\\,0 -z.~ , \ go". '-n
"LO "Z '7.S- rX,7h
\) • .Q '( t:Q ."'\ <gr \J
I 4~'U -u,. V\ !1.u...L.
,5.0 '-~ .<l fC·rN
jc1J "2. ~ .. .::> ~~.1~

EQUIPMENT USED cf) 17' '1'2. '} ~
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), l-993tI'(Bottom) C l..,,4........ c:. .. v),. T ...... ..d.
Surface Pressure Gauge: Omega DPG serial number 2634708001 --..... "'('-.
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

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

\ \ -

- f'/'o.3 IY7- !~-7

, t \(3:> 1'..-\7
\ I

T) 1~7 ,.

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



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: C1 - C ':,.~:' c..

Boring No. (J "1 (J ,

Test Interval: I Lt 7. 0 to (..)""70 feet from Datum

Casing Stickup __7_"& feet

PoMAX =(hI xl) + (h2X 0.57). hI and h2 are in fee~ see sketch. PoMAX is in psi
g~~

hI = Distance fro~ the-da:1:emto the water level
h2 =Distance from the water level to the center of the test interval

7.. 4.:>

h2 = l ~'t 1.. "1. ) = I z. t. 7

PMAX = ""L '-l;, + '7 l. '3 .>- = ~ 7. rc :>

SKETCH
~.o

I ~-'2.0

1"17

,:;- l'
~ -- --.- --"""-"'

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



,Bottom

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472 e, _ C,

DATA COLLECTED BY: -:::)~ '- ct.-4 DATE COLLECTED: _~~~')~I)~'~eD~c.~
~\r

BORING NO. t3 C'\ 0 I BOREHOLE DIAMETER: _L_I__ IN.

SURFACE CASING HEIGHT ABOVE GROUND: ~. 0 FT.

CHECK DATUM USED: TOP OF CASING 'I: GROUND SURFACE__

DATUM ELEVATION /V',A--

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER I o. () FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM /47.0 FT. TO I S7· () FT.

TOTAL BORING DEPTH FROM DATUM: '70 "2.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: l.t4.") FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: f 2 e. 7 FT.

MAXIMUM TEST PRESSURE, Po S, 7.(,::>- (Po = (A+B) *1] + C*.57 psi) /..,
cO :J6'

TEST NUMBER: I TEST PRESSURE P7. 1. S psi PACKER PRESSURE: ~psi 1·"
Initial Transducer Readings: Top~.~ .,~. ~. ~Middle S·~;. 06 , Bottom C. O. II
Transducer Readings after initial pressurization: C,

'" '7.(91) ");Top 1.7 C? , Middle -' , Bottom .o.
Transducer Readings after final flow measurement:

Top "'2. g '-( ,Middle 7';:'" f17

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

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

0.0 -z..~ '7 1.0 ".....- 0./
"(') ,J LK -tl ,,:> I . 0 7.0

1.. 0 -;/J( .., 1. J ), "'2.. z.~ )
r ..

L~ 7 1 '} b.'{ 7 r. &.J

[.0 21: 7'"},) ;ff ~Ol l'
7...S ~ 7).") ~ 7 0 .( ,

'3.0 '-~ 7), ") ¢ ~S?

'1.,:>-- 1..(77./ 'rzf L cr, I

"{.O 1..cg7"1, 7 If >O.~

~.S- L~71.7 r6 )~. (

S ~CJ '2<3 7 1., r6 1''\.&

? CO c f f'A/11.-0 f c; i f 1/ ........ e v.s 'tJ..
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BOt 0 I
DATE:q-C. .~ ']...J2-c Co (S rJ-
TEST NUMBER:,__--"' _
TEST INTERVAL (FROM DATUM): FROM 1'-( 7 FT. TO (oJ? FT.
DATA COLLECTED BY: -::)I'--;t, ....~

SHUT-IN TEST

PRESSURE:. psi

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

0.0 "'L Go\. I'~ q 7.1")
0."7>- 'Z-<r. ~ r"} )"
\ .0 -Z'Jf.7 ~~.oc.{

1\ •...,- "7 f. '/ i 'S )..~
2._<1 .. 1. '1.-",- ~)'L I J
7...,- ~7t: Q1'1·7(;,
3 .<) ....z...7. Z. 84.") r
"\ .~" "LC. 8' ~). Gt-'
~.(') -z.(,.& ~1· ;:,-y
lI..S- "2l;. "3 . Rl,l7

J:U L£, ~c:J_ ~7...Q)

if .0 -i,t)"U ~'-. II
'1."0 .,1..(. ~ s,'"71,' -n
cr;.O -z 1.(, q C?t3~ ct 7

'1·0 "'l,. \ ~f!J. ~ yo
\<l1.() 1,.. .,.1 '1' ct." ~
1/.0 '7..)., ·l~ •.)-V

11·0 7-1.v (1.t' 7
\1.0 b.? t.= ;; f.r:, "7
I '-t.o ·:2, ~ 7 f· 2. J
1::1\0 '-2.0 '77·J"Y

L.~.7 ~·l)

EQUlPMENTUSED 108;C /7'12)
Transducers: Mini Troll Serial Numbers:~ (Top), 10191 (Middle),~ (Bottom)
Surface Pressure Gauge: Omega DPG sen'lti 'liuin'ber 2634708001 -S- l-f- ... ,

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

Above calibrated 5-5-06 or 5-18-06 I-cSf!;: B'1 0 \ -M /147 - 15"7
II - a"~11. ')
\ \ - 'T 1 1'-\7 -

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

FT.

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: 5rrD~cv:J DATE COLLECTED: e,~G-O 0>
BORING NO. f3 ~ 0 I BOREHOLE DIAMETER: to- r IN.
SURFACE CASING l-IEIGHT ABOVE GROUND: 7... Q FT.
CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__
DATUM ELEVATION 1'1/' A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER I'D. ()
TEST INTERVAL DEPTH (FROM DATUM): FROM \ l-I7 .0 FT. TO t:l?' 0 FT.
TOTAL BORING DEPTH FROM DATUM: '}oZ.Q FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 'Z.-t-\. J FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1,0FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: /1.. f'. 7 FT.
MAXIMUM TEST PRESSURE, Po c..... 7. b~- (Po = [(A+B) *1] + C*.57 _psi)1] TEST NUMBER: 'L TEST PRESSURE J (ct,.) psi PACKER PRESSURE: I ::)0 psi
Initial Transducer Readings: Top -;. " , Middle Y::) , C) 6 , Bottom C, (b, II\ It\~ Transducer Readings after initial pressurization: '1)'. f) 7G. L- , Top 2,. V '-I , Middle , Bottom {p<!J 3 '\Transducer Readings after final flow measurement: <?7. <?D

. Top "l-.~ ~ ,Middle_c",,--_O_'_--" Bottom _<:0_"2_.'2:_L_

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

f),V ~'7 )"'l--J 1'5,0 ~~l."'S\i~ I· gl/ . .lIlt- ?"l!r llHl "., 7(, .0~\v "7-~ 4L~ -O. ::> "'rl"'1 'l , ~ .7 . • ""\'t'_10 -, \''-f '",

1. V
..., 'Ij ....e:. 11 :s- r .... 1... r: \~ 7~.'3 ~1.. ~,:r~1_L

\ .-.. '2'l 77. \ ,~ :)C3.-g.J

l V 1$7~ ,L 1-.'1. (0 (f) ,1..-
"1..,) zf 7C\, q 1,.'1 $ q.'-\
),8 "1~ gO.Y 1.0 J'< !p
5·S- l.-~ g l, (0 1,~ 5".~

~.'() LKn 1..7 L.t lf~ 7.
\.\.~ U~1,7 l-u S~. <-
5. () '1~C(C\.7 L ,0 J «.~

DATA REPORT Rev. 0

J c> (,. f r. I ( '2- ()(J >,' P.n""" (' V j of.i
MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: B ~ 0 \
DATE: '\ - <to. -€> ~
TEST NUMBER: ~...,t"41 'l..
TEST INTERVAL (irROM DATUM): FROM 11.117 FT. TO ~,)7 FT.
DATA COLLECTED BY: ~I..,/....-.A

SHUT-IN TEST

PRESSURE: psi

PAGEJ'V

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

IQ,/D 5 'if .'" (-V1,l~

0.::> t..\ 7.0 I o3.7~
I .-0 vi. I • '-'\ 107.10
\ .:5"" L.((b .0 \O7,l~

L.:o L{)\ ) \ 19 r".5" L(
'l..)~ L.\.l.l, ~ r(l 'J' • Ii> '\

J.O u "'}.g (Q u... .(p '1
).;' u..\..V IO~~.r5

~f) LA\., L 0'2 d 7
'-\ .D q 0.(0 t ~ (. 7... y

;5'JJ (, G....7 100. '-'t tJ
(0-O ~ 'tL,~ o.,.g."'."\
1..0 11. ~ o.,.l,~'"{

(.f) ~~.~ 'b') 'i.,.
Ci..o ":! ) • '1 '\ '), '-\ '-\
1.0:0 }..{, .) "\1.{ )1'l

11.0 rS. g G.,3.(' \

Il.b '] >- \ li\.1...2fr?
n.QJ 'l,"2..\.-\ ~(-l::r

"L·\.o )r." ~ ( .V\,(f..
1':)...0 )\.3 v...O·77
17)):0 "1~ ,tA C;;&' • ~-r

EQUIPMENT USED /00"1' 511",. CI1Y"L-"
Transducers: Mini Troll Serial Numbers: -Ht4t'i' (Top): 10191 (Middle),-I-08361Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 ,... f-,
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

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

\ \ _ ~l.. l~ 7 - \ \

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: -:5' #c""'" OI._ci DATE COLLECTED: ~ - c.·O 6
BORING NO. f!> e, 0 I BOREHOLE DIAMETER: t.-j IN.
SURFACE CASING HEIGHT ABOVE GROUND: (. ~0 FT.
CHECK DATUM USED: TOP OF CASING y' GROUND SURFACE__
DATUM ELEVATION W'Ilr

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER l o. () FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM I to( 1.0 FT. TO 1·~"7. 0 FT.
TOTAL BORING DEPTH FROM DATUM: :> 0 2.0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 1,.;..\ .; FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I. f) FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 12-S'.7 FT.

1"\~ MAXIMUM TEST PRESSURE, Po '17. ~.>- .(P~ = [(A+B) *1] + C*.57 psi)
TEST NUMBER: 3 TEST PRESSURE /.) 2. .7 ( psi PACKER PRESSURE: I':::'() psi
Initial Transducer Readings: Top '} . C? ~ , Middle ~-';)", 0 " , Bottom '0, (I
Transducer Readings after initial pressurization: . (17 '7. 9() t:' 1.., '2...""Top L..~ q ,Middle l) , Bottom "-_Transducer Readings after final flow measurement: .....0. ? 3

Top 2. Zj- , Middle ..,)'{ 7 , Bottom 6 '2. )f0

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

0.0 L ~ «V\1 / L '1,~

o ,r-- l'l)~)~1) .0 ~ Cll \

lY Cl4 . tC -1.0 G 7,::> .
1,"-
l.o
7....)-
>,V
"> .S-
~.o

~ J5'
~

!:J ,,0

J 0 (j Ptv'li'2o0)/ e~~ .,HJ
DATA REPORT Rev. 0 MACTEC ENGINJ1ERING-'&, CONSULTING, INC. 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

FT.

" I. -r:r
, Bottom

, Bottom

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: ""S H.wOr'/ DATE COLLECTED: '1-". 0 (,.
BORING NO. t} '1C) I BOREHOLE DIAMETER: "i IN.
SURFACE CASING HEIGHT ABOVE GROUND: "2,0 FT.
CHECK DATUM USED: TOP OF CASING1- GROUND SURFACE__
DATUM ELEVATION N'A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER I O. 0

TEST INTERVAL DEPTH (FROM DATUM): FROM 1""7. () FT. TO
TOTAL BORING DEPTH FROM DATUM: ""0'2,'0 FT.
(A) DEPTH TO WATER TABLE FROM DATUM: "l.."i, i FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ( • 0 FT.
(C)DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 11.«.7 FT.

~ MAXIMUM TEST PRESSURE, Po 'i7. ,::> (Po = [(A+B) *1] + C*.57 psi)
'L.- TEST NUMBER: II TEST PRESSURE rCl"\ ".? psi PACKER PRESSURE: i'::> ·O,Dpsi

'-\~ ,!"tInitial Transducer Readings: Top 3, i) , Middle .5 ')'. c:> 6 , Bottom 6 G. t ,Transducer Readings after initial pressurization: __
Top 1.. <... , , Middle 5' "\ .) ~

Transducer Readings after final flow m~urement:

. Top 2·)~ ,Middle ~ ( .4:)

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

0.0 1." g1.0 / (.g
o.~ 1,'6 '67,8 t 0/ '-(t·7
I 0 1. "l '1 1 . tJ Pi qGJJ.- L'1f7.'if /£ L{~. \1 .)

1....D 7_~~'7,,? tf 4?~('

1.'5" 1,8"87" 9f L{ \. ~

).!() L-~ ~7 • Y /il l.{l1,b
"} ..)- 7..:11'7. y Iff U.1 I (

'-\ ·0 i1S 7,?( r? L.\l.((
/'

t.-Jj1.}{ r6 y (J.~'1.~

5.u ~, '$"7. 'S ef '"3c,.i

-.so Gr P""!lZOt~.' Pt/"Ap v J
DATA REPORT Rev. 0 MACTEC ENGINEERIN~& Cb1JsULTING, INC. 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: B "1 <:) \

DATE: "'-<0 - Q V
TEST NUMBER: L.iJ
TEST INTERVAL (FROM DATUM): FROM I \.l7 FT. TO (S7 FT.
DATA COLLECTED BY: .;::5 \:k,..............4

SHUT-IN TEST

PRESSURE: psi

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

0.0 r, ~_> t02 .3)
o. ') '73./ dH'?·C\O
I '0 1.y. otq.<;.o
I .'::J- ~ C,I..{ ct 'If .}/f1
t.o "3 :::,-, :) 01,7.<1:>
't.,.) <Y.7 "t. \ 7
'3 .'0 )''1.0 o..{,. I z.
') ., '31, I &\~'~'-\ ;
l.to '32·'-\ '1.1.{. '7 ~

~- ..,- 1\.~ , c,1.Cl\Y
;:)-.. i} \1 \ C1. -., •') l'
ICD '7h .1 ~ 1.dJ I
"'l,a Z"\, \ "a,,, 7
11'.0 t"? ff. ( 3'Q,Q3
"\ a "77.1- .SIeLen..
IO.'!) '267. '1 K'o.l)
1/.0 'G-&'. r ~7.7":>-

1'2..0 ' ..'Y, I 8'(. .:r-(
1).0 ~ \.(,"3 ~S.G-I
11.\·0 Z1.Y ?Y'T
1)''0 21·t ~"'1.::J]

L(!)'U '7.0·7 1t1.7f

EQUIPMENT USED 10o,. :f/,f"l'. 0/741."}

Transducers: Mini Troll Serial Numbers:-w4l-7 (Top), 10191 (Middle),~ (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001 ~1'1 ""e.
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 ~sJs ~ Blf O( .. 1"\ I.f /47 -1~7
" - fN 1~7 .. '\
\' _ T4 \"/7 - '\

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: ~ /kJ""'c-J DATE COLLECTED: Cf- Co • cr> t/

BORING NO. {3 C\. 0 I BOREHOLE DIAMETER: l-{ IN.
SURFACE CASING HEIGHT ABOVE GROUND: "1.. .0 FT.
CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__
DATUM ELEVATION e~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 10, 0 FT.
TESTINTERVALDEPTH(FROMDATUM): FROM I\.{'7 FT. TO 1~-1 FT.
TOTAL BORING DEPTH FROM DATUM: 10 '2. V FT.
(A) DEPTH Tb WATER TABLE FROM DATUM: ,-'1.) FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: «I. ~ FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: I", t". '7 FT.

".....c.",.MAXIMUM TEST PRESSURE, Po '17. (,)- (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: b- TEST PRESSURE 1)-2..77 psi PACKER PRESSURE: psi
Initial Transducer Readings: Top ), u , Middle .:::-~j', 0 G , Bottom ~ 0, 'ITransducer Readings after initial pressurization:

Top , Middle --', Bottom _Transducer Readings after final flow measurement:
Top , Middle "Bottom _

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

f),D

OJ~

f .0

I ,:l
7... 0

'"~ )"

).0
~ -.")

~ .0

~ ,~

S.u

'3 0 G-Pf"'.;;?of'S" fll-y& V5 ~J
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC.

1/23/07
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