
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: 8-949

Given Parameters
Test Section Length, t, ft:

Radius of Borehole ro, in:

GW Depth, ft:

Test

Number

Interval 1, ft:

1
2
3
4
5

Q

(GPM)

84 - 89

TNP
0.6072
1.7712

o
1.6763

Prepared by: 20
7 'w5 Checked by: i , ~

2.00
if

/1

t!
2300 (from top of casing) 21.40 (from ground surface)

PTest PT PM PB Q HM Ke

(psi) (psi) (psi) (psi) (cfs) (ft) (fpy)

(from ground surface)

39.66 3.06 28.43 31.18 2591538 91.52 178.24
60.1 3.06 28.43 31.18 73.08462 138.69 184.36

30 3.06 28.43 31.18 3.62308 69.23 0.00
60.1 3.06 28.43 3118 73.08462 138.69 174.49

Ke , ftlyear:1 173.05

Interval 2, ft: 89 - 94 (from ground surface)

1 TNP

2 2510769231 41.5 3.22 30.62 33.42 25.1076923 95.77 0.00

3 74.4923 62.9 3.22 30.62 33.42 74.4923077 145.15 38.11

4 1.8 31.4 3.22 30.62 33.42 1.8 72.46 0.00

5 74.4923 62.9 3.22 30.62 33.42 74.4923077 145.15 58.97

Report Ke as average of intervals 3 and 5 = 48.5 K", ftlyear:I NA

Interval 3, ft: 95 - 99.5 (from ground surface)

1 TNP 21.79 3.15 33.01 3572

2 8.05 43.57 3.1 32.75 35.54 0.01793 100.55 2451.8

3 17.52 66.03 3.1 32.75 35.54 0.03903 152.38 3390.4
4 0.00 33.01 3.15 33.01 35.72 0.00000 76.18 NA

5 18.15 66.03 3.15 33.01 35.72 0.04044 152.38 1939.5

Ke , ftlyear:1 2293.2

Notations:

Q = flow rate

PTest = totai test pressure

PT =pressure above top packer, near water surface

PM = initial pressure in the test section

Ps =pressure below bottom packer

Note:

HM= PTest converted to feet of head (PTest'144in 2/ft2/yw)

Ke = ((Q/(HM-Pm»)*(1It))*1/2n*ln(R/ro)*(525.600 min/year)*(O.1337fe/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.

Packer Test-NA- 8-949 rev final corrected 1-17-07hm.xlS:eport
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MACTEC ENGINEERING AND CONSULTING, INC.

RALEIGH, NORTH CAROLINA
IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST

IN ACCORDANCE WITH CORPS OF ENGINEERS,

(WATERWAYS EXPERIMENT STATION, RTH 381-80

PROJECT NAME: NORTH ANNA COL
PROJECT NUMBER: 6468-06-1472

REPORT DATE: 12/7/2006 Revised 1-13-07
BORING NO: 8-949

Given Parameters
Test Section Length, t, ft:
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Number

Interval 1, ft:

1
2
3
4
5

Q

(GPM)

84 - 89

TNP
0.6072
1.7712

o
1.6763

Prepared by: 20
7 'w5 Checked by: i , ~

2.00
if

/1

t!
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(from ground surface)
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60.1 3.06 28.43 31.18 73.08462 138.69 184.36
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Ke , ftlyear:1 173.05

Interval 2, ft: 89 - 94 (from ground surface)

1 TNP

2 2510769231 41.5 3.22 30.62 33.42 25.1076923 95.77 0.00

3 74.4923 62.9 3.22 30.62 33.42 74.4923077 145.15 38.11

4 1.8 31.4 3.22 30.62 33.42 1.8 72.46 0.00

5 74.4923 62.9 3.22 30.62 33.42 74.4923077 145.15 58.97

Report Ke as average of intervals 3 and 5 = 48.5 K", ftlyear:I NA

Interval 3, ft: 95 - 99.5 (from ground surface)

1 TNP 21.79 3.15 33.01 3572

2 8.05 43.57 3.1 32.75 35.54 0.01793 100.55 2451.8

3 17.52 66.03 3.1 32.75 35.54 0.03903 152.38 3390.4
4 0.00 33.01 3.15 33.01 35.72 0.00000 76.18 NA

5 18.15 66.03 3.15 33.01 35.72 0.04044 152.38 1939.5

Ke , ftlyear:1 2293.2

Notations:

Q = flow rate

PTest = totai test pressure

PT =pressure above top packer, near water surface

PM = initial pressure in the test section

Ps =pressure below bottom packer

Note:

HM= PTest converted to feet of head (PTest'144in 2/ft2/yw)

Ke = ((Q/(HM-Pm»)*(1It))*1/2n*ln(R/ro)*(525.600 min/year)*(O.1337fe/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.
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Prepared by:-=Z=:O"'--__ Date:12-7-06
Checked by: J;"""..r Date: /-;7 -d ?

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

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

Date: 8/16/2006
Boring No: B-949

Test Interval: 85.6 ft to 90.6 ft (below top of casing)
Stick up length: 1.6 ft

Test Interval: 84.0 ft to 89 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.00 ft

h1= 23.00
h2 = 65.1 ft
Pw = 62.4 Ib/ft"

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

Abreviations:
N.O. Not Observed
NA Not Aplicable

Po Max= 60.11 psi Value on field data sheet= 60.1
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure- -8.63 psi Actual Excess Pressure- 11.23 psi Actual Excess Pressure- 31.67 psi
Initial Middle Transducer

28.43 psi Initial Middle Transducer 28.43 si Initial Middle Transducer 28 43 .
. Reading= Readlng= p Reading= . pSI

Test Pressure= 19.80 psi Test Pressure= 39.66 psi Test Pressure= 60.10 psi

Flow Meter Flow Meter Surface IV' Surface
Time

Reading Q(GPM)
Surface Time

Reading Q (GPM) Gauge
Time Meter Q (GPM) Gauge

(min) Gauge (psi) (min) (min) Reading
(Gal) (Gal) (psi) ,r- _n (psi)

0 2752.2 0.2 0 2756 0.4
0.5 2752.6 0.8 7.3 0.5 2757.5 3.0 26
1 2753.2 1.2 10.1 1 2758.7 2.4 27.4

1.5 2753.5 0.6 5.8 1.5 2759.6 1.8 27.7
2 2753.7 0.4 8.5 2 2760.6 2.0 25.5

2.5 2754.1 0.8 8.8 2.5 2761.5 1.8 25.3
3 2754.5 0.8 10.4 3 2762.1 1.2 24.8

Test not performed 3.5 2754.8 0.6 9.1 3.5 2762.9 1.6 24.2
4 2754.9 0.2 8.2 4 2763.7 1.6 24

4.5 2755.2 0.6 8.3 4.5 2764.5 1.6 23.7
5 2755.4 0.4 8.2 5 2765.3 1.6 23.6
6 2755.9 0.5 8.3 6 2767.2 1.9 23.6

I
Average Q: gpm

Excess Pore pressure: -8.63 psi
Average Q: 0.54 gpm

Excess Pore pressure: 11.23 psi
Average Q: 1.7 gpm

Excess Pore pressure: 31.67 psi

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 1
nATA RFPnRT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07
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Actual Excess Pressure- 1.57 psi Actual Excess Pressure- 31.67 psi
Initial Middle Transducer 28.43 psi Initial Middle Transducer 28.43 psi

Test Pressure= 30.00 psi Test Pressure= 60.1 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q (GPM) Gauge

(min)
Reading Q (GPM) Gauge

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

0 2767.2 0 2767.3 -2

0.5 2767.2 0.0 -2 0.5 2768.6 2.6 25.6
1 2767.2 00 -1 1 2769.6 2.0 23.4

1.5 2767.2 0.0 -0.8 1.5 2770.4 1.6 23.9
2 2767.2 0.0 -0.8 2 2771.2 1.6 24

2.5 2767.2 0.0 -0.5 2.5 2772 1.6 23.7
3 2767.2 0.0 -0.4 3 2772.7 1.4 23.4

3.5 2767.2 0.0 -0.6 3.5 2773.4 1.4 23.4
4 2767.2 0.0 -0.6 4 2774.2 1.6 23.3

4.5 2767.2 0.0 -0.6 4.5 2775.6 2.8 23.2
5 2767.2 0.0 -0.6 5 2776.7 2.2 23.2
6 2767.2 0.0 -0.6 6 2777.2 0.5 22.9

Excess
Q*

Test
Pressure Pres. ke (fpy)

(psi)
(gpm)

(ft).
-8.63 TNP -19.92
11.23 0.607 25.92 178.24
31.67 1.771 73.08 184.36
1.57 0.000 3.62 0.00

31.67 1.676 73.1 174.49

{, "1 f - { } - 1.-" 7
/n,~

(/
Boring No: B-949

Test Interval: 84 ft to 89 ft
(belwo surface)

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/ft~

= 0.0361 Ib/in3

Length= 5 ft
Borehole radius= 2.00 in

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

TEST #5TEST #4

Average Q: 0
Excess Pore pressure: 1.57

gpm
psi

Average Q: 1.8 gpm
Excess Pore pressure: 31.67 psi

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

Flow Rate-1 Flow Rate-2

40302010

[
--------------.-------------------------._--------------~

,________________ ____________________________________________ ...i

;

,

:::::::::::::::::::::::::::::::::::::::::--::::__ :::::::::::::J
y =0.0525x i

--------------------.-------------- -------------------------1

----------------------------- -------------------------------~
i

Excess Pore Pressure (psi)

2.0 -,::------------------,1
1.8 -------------------------------------------------.------------1

E 1.6
0.. 1.4
-9 1.2
IDro 1.0

0:: 0.8
:s:o 0.6

u:: 0.4
0.2
O. 0 ...,tC4t--,---,--,......,-,.-,........,-r-...,.........--,--~r_r-,--.,.........,-__,___i

o

y =1.6763x + 2767.7

.TEST#1

IJTEST#2

to TEST #3

XTEST #4

:l:TEST#5

7 8 9 10

y =O.6072x + 2752.5

y =1.7631x + 2756.7

02345 6

Time (min)

2780
,-....

~ 2775

OJ

.!: 2770
"0
ro
IDa:: 2765
....
ID

Q) 2760
2:

~ :::: r: ::::·:::::

obtain Q from graph 2 in gpm/psi --> 0.0525 gal/psi

k=e
=

1.67E-04
173.05

em/sec

ftlyear

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 1
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Pressure Decay Test

Test #1

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

Date: 8/16/2006
Boring No: B-949

Test Interval: 84 ft to 89 ft

Test #2

NO. Not Observed
N.A. Not Aplicable

(below surface)

Test #3

Prepared by:..];! Date: 12-7-06
Checked by:yate: /~I2'~()?

Time
:::;urtace Center

Time
:::;urtace Center

Time
:::;urtace Center

Gauge Tranducer Gauge Tranducer Gauge Tranducer
(min) (psi) (psi) (min) (psi) (psi} (min) (psi) (psi)

0.0 8.3 39.53 0.0 23.6 60.15
0.5 3.5 33.58 0.5 3 37.42
1.0 2.5 31.56 1.0 1.6 34.87
1.5 1.7 33.39 1.5 0.5 32.94
2.0 1.2 29.58 2.0 0.0 31.56
2.5 0.9 29.09 2.5 -0.6 30.56

Test not conducted 3.0 0.8 28.84 3.0 -1.1 29.77
3.5 0.6 28.57 3.5 -1.4 29.30
4.0 0.6 28.57 4.0 -1.7 28.99
4.5 0.5 28.48 4.5 -1.6 28.76
5.0 0.5 28.45 5.0 -1.8 28.66
5.5 0.5 28.44 5.5 -1.9 28.57
6.0 0.5 28.43 6.0 -1.9 28.52
6.5 0.5 28.42 6.5 -1.9 28.48

Test #4 Test #5

Time
Surface Center

Time
Surface Center I

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (psi) (psi) (psi) I
0.0 -0.6 30.14 0.0 22.9 60.19
0.5 -1.1 29.64 0.5 4.3 40.08 .
1.0 -1.4 29.15 1.0 1 35.98
1.5 -1.6 28.84 1.5 -1 33.40
2.0 -1.7 28.67 2.0 -1.8 31.61
2.5 -1.8 28.56 2.5 -2.6 30.48
3.0 -1.9 28.50 3.0 -3.0 29.75
3.5 -1.9 28.47 3.5 -3.3 29.28
4.0 -1.9 28.45 4.0 -3.5 29.01
4.5 -1.9 28.44 4.5 -3.6 28.78
5.0 -1.9 28.43 5.0 -3.7 28.68
5.5 -1.9 28.43 5.5 -3.7 28.61
6.0 -1.9 28.43 6.0 -3.7 28.57 I

6.5 -3.7 28.52
70 -3.8 28.50
7.5 -3.8 28.48
8 -3.7 28.48

I

o 5

Time (min)

• Test #1

D Test #2

::K Test #3

x Test #4

o Test #5

10

Packer Test-NA- 8-949 rev final corrected 1-13-07hm.xlsPres 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: 8-949

Test Interval: 90.6 ft to 95.6 ft (below top of casing)
Stick up length: 1.6 ft

Test Interval: 89.0 ft to 94 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 23.00 ft

h1= 23.00
h2=70.1 ft
Pw = 62.4 Ib/ft°

Prepared by:-'Z""0r:--__
Checked by: !t~

/

Abreviations:
N.O. Not Observed
NA Not Aplicable

Date: 12-7-0E
Date:~{j7

Po Max= 62.96 psi Value on field data sheet= 62.9
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure- -9.92 psi Actual Excess Pressure- 10.88 psi Actual Excess Pressure- 32.28 psi
Initial Middle Transducer

30.62 psi Initial Middle Transducer 30.62 si Initial Middle Transducer
30.6 psiReading= Readlng= p Reading=

Test Pressure= 20.70 psi Test Pressure= 41.50 psi Test Pressure= 62.9 psi

Flow Meter Flow Meter Surface IV'

Surface
Time

Reading Q (GPM)
Surface Time

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

(Gal) (Gal) (psi)
'1""' .. 1\ (psi)

0 2741 -0.2 0 2741.6 0
0.5 2741.4 0.8 8.2 0.5 2743 2.8 26
1 2741.6 0.4 7.6 1 2743.5 1.0 27.1

1.5 2741.6 0.0 7.6 1.5 2743.9 0.8 26.8
2 2741.6 0.0 7.9 2 2744.1 0.4 25

2.5 2741.6 0.0 7.9 2.5 2744.4 0.6 25.7
Test not performed 3 2741.6 0.0 7.9 3 2744.7 0.6 26

3.5 2741.6 0.0 8.1 3.5 2745 0.6 26
4 2741.6 0.0 7.9 4 2745.3 0.6 25.7

4.5 2741.6 0.0 8 4.5 2745.5 0.4 25.5
5 2741.6 0.0 7.9 5 2745.8 0.6 25.5

6 2746.3 0.5 24.7
7 2746.8 0.5 26.1
8 2747.3 0.5 26.4
9 2747.7 0.4 26.4
10 2748.3 0.6 26.1

Average Q: gpm
Excess Pore pressure: -9.92 psi

Average Q: 0.0 gpm
Excess Pore pressure: 10.88 psi

Average Q: 0.5 gpm
Excess Pore pressure: 32.28 psi

Packer Test-NA- 8-949 rev final corrected 1-13-07hm.xlsData Depth 2
nATA RF-PORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07
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Actual Excess Pressure- 0.78 psi Actual Excess Pressure- 32.28 psi
Initial Middle Transducer 30.62 psi Initial Middle Transducer 30.62 psi

Test Pressure:: 31.40 psi Test Pressure:: 62.9 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

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

(min) (Gal) (psi)

0 2748.5 -1.6 0 2748.6 -1.6

0.5 2748,5 0.0 -1.6 0.5 2749.5 1.8 26.6
1 2748.5 0.0 -1.5 1 2749.7 0.4 25.6

1.5 2748.6 0.2 -0.5 1.5 2749.9 0.4 24.4
2 2748.6 0.0 -0.7 2 2750.1 0.4 24.1

2.5 2748.6 0.0 -0.9 2.5 2750.3 0.4 25.5

3 2748.6 0.0 -1 3 2750.5 0.4 26.1
3.5 2748.6 0.0 -1.2 3.5 2750.8 0.6 24.3
4 2748.6 0.0 -1.1 4 2750.9 0.2 22.2

4.5 2748.6 0.0 -0.7 4.5 2751.1 0.4 23.7
5 2748.6 0.0 -0.7 5 2751.2 0.2 23.6

5.5 2751.3 0.2 23.2
6 2751.5 0.4 24.6
7 2751.6 0.1 24.5

7.5 2752 0.8 24.7
8 2752.1 0.2 24.7

Excess Q*
Test

Pressure Pres. ke (fpy)
(psi) (gpm)

(ft)
-9.92 0.000 -22.89 a
10.88 0.000 25.11 a
32.28 0.373 74.49 38.11
0.78 0.000 1.80 a

32.28 0.577 74.5 58.97

/\ 1"-' .j).(fl\;} 1-'/ ,-v

Boring No: 84
Test Interval: 89 ft to 94 ft

(below surface)

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw~2.4 Ib/ft~

:: 0.0361 Ib/in3

Length:: 5 ft
Borehole radius:: 2.00 in

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

TEST #5TEST #4

Average Q: 0.0 gpm
Excess Pore pressure: 0.78 psi

Average Q: 0.4 gpm
Excess Pore pressure: 32.28 psi

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

Flow Rate-1 Flow Rate-2

40302010

-------------_._------------------------------------;

Excess Pore Pressure (psi)

__ n ------uu__ -.- - - - - - - - - - - J
--------- ..--------------------------------------.--_.---------J

----------y-::--o-.D1335<-----n---------n-- --.------------1,

0.7

0.6

E 0.5
0..

E? 0.4Q)

ro
0:: 0.3
~
0 0.2u:

0.1

0.0
0

+TEST#1

I!lTEST#2

t. TEST #3

XTEST#4

;(TEST#5

y =O.5774x + 2742.8

y = O.3732x + 2749.3

2744

2742 oIJI::lOtllC!l:3lJtllE!
Cl

2740 i , i , i , , , I , , , I , i , " , i ' i , i , , , i , i ' ,

0123456789101112131415

Time (min)

2754

Iii 2746
aJ
~

3:o
u::

'iij 2752

-9
OJ 2750
c
rn 2748 XXXXXXXXXX

0:::

obtain Q from graph 2 in gpm/psi --> NA
Note: Graph 2 not applicable as flow only at one pressure. Use average of Ke for Tests 3 and 5

ke=Q* In(R/ro)/(27tLHo) ke= #VALUE!

= NA

gal/psi

em/sec

ftiyear

Packer Test-NA- B-949 rev final corrected 1-13-07hm.xls Data Depth 2
nATA RF.P()RT Rev. 0 MACTEC ENGINEERiNG & 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-949

Test Interval: 89 ft to 94 ft

Test #2

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

(below surface)

Test #3

Prepared by: ZO Date: 12-7-06

Checked bY:.~Date: {- II '0 )

U

Time
Surface Center

Time
Surface Center

Time
~urtace Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (osi) (psi) (psi) (psi) (psi)
0.0 7.9 41.44 0.0 26.1 64.32
0.5 5.3 38.11 0.5 13.1 49.20
1.0 3.9 36.29 1.0 8.9 45.02
1.5 2.9 34.95 1.5 5.3 40.65
2.0 2.4 33.94 2.0 3.5 38.29
2.5 1.8 33.18 2.5 2 36.29
3.0 1.5 32.65 3.0 1.4 35.32
3.5 1.2 32.14 3.5 0.6 34.24
4.0 1 31.8 4.0 0.2 33.54
4.5 0.8 31.52 4.5 -0.1 32.98
5.0 0.7 31.29 5.0 -0.5 32.46
6.0 0.6 31.12 5.5 -0.7 32.05
7.0 0.5 30.97 6.0 -1 31.52
8.0 0.4 30.89 6.5 -1.2 31.33
9.0 0.4 30.81 7.0 -1.2 31.19
10.0 0.3 30.76 7.5 -1.3 31.10
11.0 0.3 30.72 8.0 -1.4 31.02
12.0 0.3 30.7 8.5 -1.4 30.91

" 9.0 -1.5 30.85
9.5 -1.5 30.82
10.0 -1.5 30.79

Test #4 Test #5

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer 70

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

0.0 -0.7 31.87 0.0 24.7 63.27 65
0.5 -0.9 31.65 0.5 9.6 46.44

'ui 60 • Test #1
1.0 -1.1 31.45 1.0 5.8 42.11
1.5 -1.2 31.28 1.5 3.0 39.00

.3: o Test #2
Q; 55

2.0 -1.3 31.16 2.0 2.1 37.36 C ;l( Test #3
2.5 -1.3 31.06 2.5 0.9 35.71 ~ 50 X Test #4;l(
3.0 -1.4 30.97 3.0 0.1 34.49 ro 0 o Test #5
3.5 -1.4 30.91 3.5 -0.3 33.69 ~ 45 ;l(

4.0 -1.5 30.85 4.0 -0.7 33.08 ::::l (', Wen » ;l(
4.5 -1.5 30.80 4.5 -1.1 32.54 en 40

(J)
,

5.0 -1.5 30.77 5.0 -1.3 32.21 '-

~ 35
5.5 -1.6 30.75 5.5 -1.6 31.87 ro
6.0 -1.6 30.74 6.0 -1.7 31.54 ~30j~ c

I6.5 -1.6 30.73 66.5 -1.9 31.34
7 -1.6 30.71 7 -2.0 31.21 25 I

7.5 -2.0 31.08
20 1

I

8 -2.1 30.98
1'51

8.5 -2.1 30.90
0 5 10

9 -2.2 30.85 Time (min) I
9.5 -2.3 30.79

I

10 -2.3 30.74
10.5 -2.3 30.73
11 -2.3 30.71

Packer Test-NA- B-949 rev final corrected i -13-07hm.xls Pres Decay 2 7/10
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IN SITU DETERMINATION OF ROCK MASS PERMEABILITY USING WATER PRESSURE TEST
IN ACCORDANCE WITH CORPS OF ENGINEERS,
WATERWAYS EXPERIMENT STATION, RTH 381-80

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

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

Date: 8/16/2006
Boring No: 8-949

Test Interval: 96.1 ft to 101.1 ft (below top of casing)
Stick up length: 1.6 ft

Test Interval: 94.5 ft to 99.5 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table:: 23.10 ft

h1:: 23.00
h2 :: 75.50 ft
Pw:: 62.4 Iblft"

Prepared bY:-,Z;;;.0r-__
Checked by: (1,

j

Abreviations:
N.O. Not Observed
NA Not Aplicable

Date 12-7-OE
Date: 1-17-0'1

Po Max= 66.04 psi Value on field data sheet= 66.03
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure:: -11.22 psi Actual Excess Pressure:: 10.82 psi Actual Excess Pressure:: 17.03 psi
Initial Middle Transducer

33.01 psi Initial Middle Transducer 32.75 si Initial Middle Transducer 3275 .
Reading= Reading:: p Reading:: . pSI

Test Pressure:: 21.79 psi Test Pressure:: 43.57 psi Test Pressure (max 4978 .
achievable):: . pSI

Flow Meter Flow Meter Surface
I-low

Surface
Time

Reading Q (GPM)
Surface Time

Reading Q(GPM) Gauge
Time Meter

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

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

0 2509.7 0 0 2548 -10.3
0.5 2509.7 0.0 0.1 0.5 2549.1 2.2 10.8
1 2510.1 0.8 10.9 1 2556 13.8 14.7

1.5 2515.4 10.6 13.4 1.5 2566.7 21.4 27.8
2 2520.4 10.0 3.6 2 2575.7 18.0 28.7

2.5 2525.3 9.8 3.7 2.5 2584.9 18.4 29.6
Test not conducted 3 2529.7 8.8 3.9 3 2593.9 18.0 31.3

3.5 2532.9 6.4 3.9 3.5 2602.9 18,0 31.6
4 2538.2 10.6 3.2 4 2611.6 17.4 31.4

4.5 2542:2 8.0 3.2 4.5 2621.7 20.2 32.2
5 2546.5 8.6 3.4 5 2631.1 18.8 32.2

I
Average Q: ##If.##. gpm

Excess Pore pressure: -11.2 psi
Average Q: 9.1 gpm

Excess Pore pressure: 10.82 psi
Average Q: 18.8

Excess Pore pressure: 17.03
gpm
psi

Packer Test-NA- 8-949 rev finai corrected 1-13-07hm.xls Data Depth 3

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07
8/10



TEST #4 TEST #5
Boring No: B-949

Test Interval: 94.5 ft to 99.5 ft

(below surface)

Excess Q*
Test

Pressure Pres. ke (fpy)
(psi)

(gpm) (ft)
-11.22 0.000 -25.89 0
10.82 8.047 24.97 ,2452
17.03 17.52 39.30 3390
0.00 0.000 0.00 #DIV/O!

30.85 18.15 71.19 1939

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/ft
J

0.0361 Ib/in 3

Length= 5 ft
Borehole radius= 2.00 in

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

Actual Excess Pressure- 0.00 psi Actual Excess Pressure- 30.85 psi
Initial Middle Transducer 33.01 psi Initial Middle Transducer 33.01 psi

Test Pressure= 33.01 psi Test Pressure (max 6386 .
achievable\= . pSI

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q (GPM) Gauge

(min)
Reading Q(GPM) Gauge

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

0 2632.1 -10.2 0 2633 -0.7

0.5 2632.1 0.0 -10.2 0.5 2636.8 7.6 25.2
1 2632.1 0.0 -10.1 1 2645.8 18.0 28.1

1.5 2632.2 0.2 -9.9 1.5 2655.9 20.2 30.3
2 2632.3 0.2 -9.6 2 2665.9 20.0 31.3

2.5 2632.6 0.6 -9.5 2.5 2674.3 16.8 31.5
3 2632.7 0.2 -9.5 3 2684.2 19.8 31.7

3.5 2632.8 0.2 -9.5 3.5 2692.8 17.2 32.5
4 2632.9 0.2 -9.4 4 2701.9 18.2 32.4

4.5 2633 0.2 -9.4 4.5 2711.3 18.8 33.1
5 2633 0.0 -9.4 5 2722.9 23.2 33.1
6 2633 0.0 -9.4 6 2737 14.1 33.1

Average Q: 0.2 gpm
Excess Pore pressure: 0.00 psi

Average Q: 18.7 gpm
Excess Pore pressure: 30.85 psi

.----_---.:.._-------------------,

403020

Flow Rate-2

10

Excess Pore Pressure (psi)

-.---~~l
---------------------------------- -----------------------------,

---------------------- ----------------------------------------1

!
------------------------_····_·· __····_· __·__ ·--·---1

I

25

20
E
c..
-S' 15
(J)

co
0:: 10
~

..Q
LL

5

0

0

y= 18.15x + 2629.5

x y = 17.515x + 2541.8

2 3 4 5 6 7 8 9 10

Time (min)

2800

~ 2750
-S'
OJ 2700
c
ii
rn 2650

0::
Qj 2600
Qj
~ 2550 • TEST #1

~ T-~...._t!rl!l..a-oIi!!l"'i~~~ III TEST #2
o ~ Y = 8.0473x + 2505.3 II TEST #3

u::: 2500 XTEST#4

:KTEST#5
2450 h-.--r-r-......-----,~..,.---T---r--,.__,__.____,-,-_,__;:::;=~

o

Flow Rate-1

obtain Q from graph 2 in gpm/psi --> 0.6957 gal/psi

k=e

=
2.22E-03
2293.17

em/sec

ftlyear

Packer Test-NA.- B-949 rev final corrected 1-13-07hm.xls Data Depth 3
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & 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: 8/16/2006
Boring No: B-949

Test Interval: 94.5 ft to 99.5 ft

Test #2

(from surface)

Test #3

Prepared by:~ Date:12-7-06
Checked bY:~Date: (-/7 -t:r)

/

Time
::iurtace Center

Time
::iurrace Center

Time
::iurrace Center

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

0.0 3.4 43.62 0.0 32.2 49.78
0.5 -8.4 35.31 0.5 -3.8 38.94
1.0 -8.3 34.66 1.0 -5.6 37.32
1.5 -8.7 34.18 1.5 -6.6 36.22
2.0 -9 33.88 2.0 -7.2 35.66

Test not conducted 2.5 -9.2 33.68 2.5 -7.8 35.12
3.0' -9.4 33.52 3.0 -8.1 34.79
3.5 -9.5 33.39 3.5 -8.5 34.50
4.0 -9.6 33.31 4.0 -8.7 34.28
4.5 -9.7 33.21 4.5 -8.8
5.0 -9.8 33.15 5.0 -9 33.95
5.5 -9.9 33.1 5.5 -9.1 33.82
6.0 -9.9 33.05 6.0 -9.2 33.69
6.5 -9.9 33.02 6.5 -9.3 33.60
7.0 -10.0 32.98 7.0 -9.4 33.53
7.5 -10.0 32.95 7.5 -9.5 33.47
8.0 -10.0 32.93 8.0 -9.5 33.40

8.5 -9.6 33.34
9.0 -9.7 33.3
9.5 -9.7 33.26

Test #4 Test #5

Time
Surface Center

Time
Surface Center

Gauge Tranducer Gauge Tranducer Pressure Dissipation
(min)

(psi) (psi)
(min)

(psi) (psi)
70

10.0 -9.4 33.34 0.0 33.1 63.86 65

0.5 -9.8 33 0.5 -1.9 40.86 • Test #1

1.0 -9.9 32.95 1.0 -3.8 38.92 ~60 illil Test #2
S

1.5 -9.9 32.92 1.5 -5.7 37.40 Cii 55 :K Test #3
2.0 -9.9 32.9 2.0 -6.3 36.56 C x Test #4
2.5 -9.9 32.89 2.5 -7.0 35.92 <3 50

o Test #53.0 -9.9 32.88 3.0 -7.5 35.37 ro
3.5 -9.9 32.88 3.5 -7.8 35.08 OJ 45 •.'

4.0 -9.9 32.87 4.0 -8.1 34.78 :; ~' ~
~ 40] ~,...,4.5 -10 32.86 4.5 -8.3 34.55 OJ ~ ~

5.0 -9.9 32.85 5.0 -8.5 34.35 ~ 35. ~ ~ ~ ~ ~ ~ '" c;J Ffi '"
5.5 -8.7 34.18 ~::rxx,xx~.~.~m"~~~~...
6.0 -8.8 34.05
6.5 -9.0 33.92
7 -9.1 33.83

20 17.5 -9.2 33.74

:

, ,

8 -9.3 33.67 0 5 10 I8.5 -9.3 33.59 Time (min) I9 -9.4 33.52

Packer Test-NA- 8-949 rev final corrected 1-13-07hm.xls Pres Decay 3
DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC
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PACKER TESTING CALCULATIONS FOR P(MAX)

Date: ~ - ( to - () (;;

Boring No. 13 q '-( ~

Test Interval: ~J-' I Co to '1 'D. {; feet from Datum

Casing Stickup I. G feet

<;;'7 '-/ 0
f. 0

I. ~

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

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

hz= __lS'_2_,1_ 7-1. () = (;5. (

PMAX= "?-7.0 + "37.1 = Gvi------

SKETCH

t:>~tV\

~,rre-(V ? 11'B'Si'"
t~~A't.-

~r \_

~---

-

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



psi

IJUUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL' PROJECT NO.: 6468-06-1472
DATA COLLECfED BY: '5'/?o v.-~ DATE COLLECTED: r?- ( &. c.? c~
BORING NO. 73 or L-( '1 BOREHOLE DIAMETER: LI IN.
SURFACE CASING HEIGHT ABOVE GROUND: I. ~ Fr.
CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__
DATUM ELEVATION /v #

DISTANCE BO'ITOM OF TOP PACKER TO TOP OF BOTTOM PACKER__;:_,_O__FT,.
TEST INTERVAL DEPTH (FROM DATUM): FROM ~..:J. <v Fr. TO Cf(l;'. (# Fr.
TOTAL BORING DEPTH FROM DATUM: , [) S'. 0 Fr.
(A) DEPTH TO WATER TABLE FROM DATUM: l..3.o Fr.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: " 0 Fr.
(C)DISTANCEW~TERTABLETOCENTEROFTESTINTERVAL: GS: / Fr.
MAXIMUM TEST PRESSURE, Po (; CJ. r (po = I(A+B) *1) + C*.57 psi)
TEST NUMBER: I TEST PRESSURE i e;.~ psi PACKER PRESSURE: f 0 <)

Initial Tra~sducerReadings: Top '). 0 '" , Middle Z. ~. Y"} , Bottom ') I. JPTransducer 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

Tes~ C-/C-..S :;.& +- f Ci>'Cvvv-e.J, Jve 4,(J -h-e.-. It'-CA~V/"\.\ -3;;:51-- f/e> 5 vre-
h.~I.A.~./·~'" \ esJ. p/f5,::;v.,r(, .J:).i-r

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



? '-/ (1

/, 0

PACKER TESTING CALCULATIONS FOR P(J\fJAX)

Date: e-(& - 0 c;,

BoringNo. 13 q y ~

Test Interval: ';{5' I (0 to or. f), G feet from Datum

Casing Stickup /. G feet

PoMAX = (hI X 1) + (h2X 0.57). hI and~ are in feet, see sketch. PoMAX is in psi

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

is&>,1h
2 = _ =

PMAX= "?-?c ;,/+ .1 = ~(!)i------
SKETCH

-

'Df>ort4A tV\

\D
ce,;-n;.-tV ?
""[E'S"f
t,..rn>(l.VA't.-

TDr -

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

DATACOLLECTEDBY:::J /.:?ol.v"-"lAI DATE COLLECTED: 'is:'- I io·",::J ~

BORING NO. r3 <>t L( "l BOREHOLE DIAMETER: '-t IN.

SURFACE CASING HEIGHT ABOVE GROUND: I . G Fr.

CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__

DATUM ELEVATION /V i\-

DISTANCE' BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ~\ . u Fr.

TEST INTERVAL DEPTH (FROM DATUM): FROM ~S. 0 FT. TO '10 G Fr.

TOTAL BORING DEPTH FROM DATUM: !ot'.O Fr.

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

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: /. 0 Fr.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: G3- / Fr.

MAXIMUMTESTPRESSURE,Po GO. I (po = (A+B) *1] +C*.57 psi)

TEST NUMBER: L- TEST PRESSURE')~ . G, C psi PACKER PRESSURE: I 00 psi

Initial Transducer Readings: Top ?, (;) '" , Middle l..~ L( ') , Bottom ') (. I~

Transducer Readings after initial pressurization: 1.. t ~ "3 I. <. "'t
, Top ") . I " , Middle ,,:) , Bottom / _

Transducer Readings after final flow measurement:
Top "L """" , Middle 'Z f.~ r , Bottom 3( 0 Z,(

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

0.0 t.- 1 .)'-.. L Y <!loL-

0.5" 1.-7 ::>-2 . (,
<Z {( 7. :3

1 .0 1-7 7 5. "t. I ~ L tv. (

1 0

) 21 5'),,/- 6~ ':5. ~

,,'0 7.-1 ~ 5,7 ,,'1 O.S
'Z,) 2-1 5 y.\

\

~g e.. 'e

) ·0 z.. I ~' L{ .- .<6 (a, L(.~

>\~ L 7 ~-L{.? ·L ~, I

'-\ (0 2-1 J--l,L "'\ ..( ~.z.
r L 1 :>-5.7.... .~ r·)"'\ .J

5.e 2-7 5 5 ,\...\ Lj g .<-
\-

~.o
~ .-

~o)LI))'~ ( ,0

DATA REPORT Rev, 0 MACTEC ENGINEERiNG & CONSULTiNG, iNC.
i/23/07



psi

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 Jt-o ~~ DATE COLLECTED: ~- ( b . c.? G
BORING NO. 1> '1 G( '1 BOREHOLE DIAMETER: L{ IN.
SURFACE CASING HEIGHT ABOVE GROUND: I. c;, Fr.
CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__
DATUM ELEVATION /v.h-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER__:;_.O_--:FI'.
TESTINTERVALDEPTH(FROMDATUM): FROM g::>J. ~ Fr. TO C((!? (." Fr.
TOTAL BORING DEPTH FROM DATUM: I()? 0 Fr.
(A) DEPTH TO WATER TABLE FROM DATUM: 2-3.0 Fr.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1.0 Fr.
(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: GS: I Fr.
MAXIMUM TEST PRESSURE, Po CO.' (po = (A+B) *1] + C*.57 psi)
TEST NUMBER: ! TEST PRESSURE 1'1, ~ psi PACKER PRESSURE: 106
Initial Transducer Readings: Top '} . 0 Go , Middle "Z.. f? '-/ '"} , Bottom ) I. / PTransducer 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

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: (] 9 L( C1
DATE: ~,. iC,,-O b

TEST NUMBER:_~ _
TESTINTERVAL(FROMDATUM): FROM &'0', \C Fr. TO q 0. (;;, Fr.
DATA COLLECTED BY: '3' l-{o",-, cAl

SHUT-IN TEST

PRESSURE: psi

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

0.0 ~,2 '1e,.)~

0.5 ).f J ~..)- .9
t. 0 7.. . ..;- ') 1. ~-c.

I .:> \·7 11. '1 '\
l..e> ,.<- l..'\ ..,)-p
1.... :> .. '1 '- '1 .. 0<\
>.0 w '8 Lt· F't

, ) .)- • Ct, "L.g . .:> I
'-\. 0

~ " "L.8 . ::::.-,
\of. ')- .. :) "t?,uJ?
) ·71 .. ~ -z...(. -1~-
'5" y- ..) It. -...( l.(

c. .0 '" 5-.... 'L8 ....~ 3
~ ..) • '::> '/ (. '-\ 'Z.

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 SWI

I I

I \

1? q~ ~ - Mz.- ?~.- - 9 0

rs ?.-'2)- 11

(?- 2?)- I I

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

~es+;, :

DATA REPORT Rev. 0 MACTEC ENGINEERING ;f-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: <3 l-¥' l/o..-ee DATE COLLECTED: If! (. - 0 c..

BORING NO. () "'I '-I f BOREHOLE DIAMETER: ''-{ IN.

SURFACE CASING HEIGHT ABOVE GROUND: I. G FT.

CHECKDATUMUSED: TOPOFCASING K GROUNDSURFACE__

DATUM ELEVATION ,/Vp,'

DISTANCE' BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER )'~ 0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM e':,~· (;. FT. TO Or 0. (. FT.

TOTAL BORING DEPTH FROM DATUM: I f) ~.O FT.

(A) DEPTH TO WATER TABLE FROM DATUM: '"2.).0 FT.

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

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: C;; Y. / FT.

MAXIMUM TEST PRESSURE, Po GO.! (po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: =z TEST PRESSURE C. D I psi PACKER PRESSURE: I 00 psi

Initial Transducer Readings: Top "). o~ , Middle 'Z.. ~. t.{ J ,Bottom'} (, / 1i'
Transducer Readings after initial pressurization:

, Top (.;. . 0\ " , Middle 7...!. Y. I ,Bottom J f•""2..1
Transducer Readings after final flow measurement:

Top "l. . '1. '5' , Middle "2 lS . .., 'l.. , Bottom ~ ( , '"t.. "'t..

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

0.0 2- 7 ~-" 0 / .t.{
0 --- 57,)

,..

3,0) 2r ?(,..o

( .a ~1 s'O -c'" C\ L7.~·.7

/ .-) 1--7 ~~ ~ l . 2? L7 "7

l.(J 'tT C, O~ b '1-,0 'LS'. S-

2.) ",7 G 1.)- (<;6 '7..(;)'" J

'3 I ()
'1..-( (p 1-.. J \;2- <·.-li, ~

3 .) "'L"7 (;l,'\ i ,L L..~. 1.

~·b 2 1 cP1,1 lCc L~.O
v

~.) \...1 10 4. '5 I·G L 1;7

),0 'Z1 G ~'J L~ L.),k,

~ .D ""1-1 C, 7_l t.8'
"'2 -, fc

~.

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.:_8",--,Cf_'1_v_, _

DATE: ft- j &: '0 G

TEST NUMBER:_....:'S _
TEST INTERVAL (FROM DATUM): FROM 8':/, to FT. TO '10. ~ Fr.
DATA COLLECTED BY: S \-f·e!l~"".,l

-~--'-":::...;;.........;;...:;.------

SHUT-IN TEST

PRESSURE: psi

\ I

\ \

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

6.0 ""L ), c, G.0.r..s-
0.:;> ~.o ~'1.'1'-

1.0 I.e. } 'f . ,?7

I .6 .. ::>- }7..G(c..(

l.,o z) )(. ~-G

).. . :S" - ~" J(t). ~-~

:5 . <> -I, I "z"0,.'71

") . .; - /. '-I (tot .10

'"(.0 -1.7 ·za. '\ "-
\( . ,- -1· .b 't.R.7'
:).0 -l.~ 778: ~,h
(:;;'": ':>~ - I. '" '-~. -::.-7
G:..V - I· ....... '"l..~.~-~

(, .5 -I- ""
<...g.\.(5(

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top). 10191 (Middle). 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB4110 serial number 32019518
Stop Watch: serial number SWI

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

Bot r.{~ - iV3'i?S-- '\0

(3)'J:i II

I~ if:)"' I \

DATA REPORT Rev. () MACTEC ENGINEERING '"&"'CONSULTING, INC 1/23/m



, Bottom _'J_l_.~_"t.__

, Bottom _)._\_._~'"t.__

DOl.JBLE :PACKER :BOREHOLE :PERMEABILITY TEST DATA SHEET'

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: r;; liov'/c-.-,i DATE COLLECTED: g ~! 0 c) Ct.,

BORING NO. (13, (( ....! q BOREHOLE DIAMETER: L/ IN.

SURFACE CASING HEIGHT ABOVE GROUND: I, Co Fr.

CHECK DATUM USED: TOP OF CASING ~/ GROUND SURFACE__

DATUM ELEVATION /l.r~

S,ODISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ;iSS. &, Fr.TO 0(0.6 FT.

TOTAL BORING DEPTH FROM DATUM: log, t7 FT.

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

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1< C FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: c,s. I FT.
C;:>~ '._. .. .-?7:r'- (?-! ~ •

MAXIMUM TEST PRESSURE, Po 7L . ..) T (po = [(A+B) *1] + C*.57 pSI)
L! ~~I~ - - :lo."

TEST NUMBER: TESTPRESSURE~ psi pACKER PRESSURE: 100 psi

Initial TraIl.sducer Readings: Top ~. () (, ,Middle L..-~ . '-( J , Bottom "5f. I 'i>
Transducer Readings after initial pressurgtion:

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

, Top 2..~J ,Middle ""l...~. """":;)

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

0.0 L 7 G 7. '- / - 7. .0

O.S 27(;7.?- c/ - J. 0

r .0 2.- 7 '7.2 flJ --0' ~
{

( . "')- L. 7(t) 7 "1.. ~- - O. f
<. -l1G 7. iT

-
.0 ?.. '-" C) • )

'Z..- 21~ 7. 'l.. ~
-v.'--{. )

-5, () ?-1'7.7.- )d" -() , b

5."':- 21G1.-c.. d -{),fo
Y.O -r7'7 '1... /3' -O . .b
L(.5 1.-7~1. Z. j2J - 0.-6

)'/0 1.. 7 L1.?. X1 - c>.~-

DATA REPORT Rev, 0
1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f3 e, L..( ""

DATE: 8' -I (" ,<:7 r;
TEST NUMBER:__l-_f _
TEST INTERVAL (FROM DATUM): FROM gS.c;:, FT.TO "10.& FT.
DATA COLLECTED BY: -r H"'''''' _.re!

SHUT-IN TEST

PRESSURE: psi

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

0.'0 - ;I. -'-; CD. I Y
o. ::,~ - \.T 2.Got.&c.{
(,0 - I. (..1 'L-" , I ~-
1,5' _ '1 .-" '-'.~4

1... 0 ~ \ , 7' "'Z. f ,'- or
"l,S -, K 7./{·Sco
),0 - r. ~ u· :::.-'0
') , -1. c." '28'. t( 7.'"\

'-\'0 - \. , "f'. <"(~-

y .::;,- _ I . '1. "Zt.41./
.., ,D -I, ~ 'Lt', ....\)
,>'.)- - I . '\ "Z.-8',\..()

Cc·O - I . ~ 'tog". Y ,

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

, I

Above calibrated 5-5-06 or 5-18-06 --Ie>+-~: 13 '1l-l C\ - ,tv\ 1 ~-)-~ '1. 0

ff. 1--1 S'j- 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: --') ~&&v '" ~O< DATE COLLECTED: 9 - I c.. < 0 C-

BORING NO. 13 '1 '-11 BOREHOLE DIAMETER: L! IN.

SURFACE CASING HEIGHT ABOVE GROUND: « G Fr.

CHECK DATUM USED: TOP OF CASING X GROUND SURFACE__

DATUMELEVATION ,IVA-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER -!::'-,O FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM 7S'. (f? Fr. TO '76 (" FT.

TOTAL BORING DEPTH FROM DATUM: 10 '$'. OFT.

(A) DEPTH TO WATER TABLE FROM DATUM:'t.-}O FT.

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

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ",So I FT.

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

TEST NUMBER: ':;J- TESTPRESSURE Go, ( psi PACKER PRESSURE: r06 psi

Initial Transducer Readings: Top '3 00 r, , Middle ZCf o vI J ,Bottom J I ' l $]
Transducer Readings after initial pressurizatUut:

Top '-. G1 .) , Middle 'l.. tS'. "-( \ , Bottom) (. '2-L.
Transducer Readings after final flow measurement: 3( _L ....."....

Top ""2.... '\.:>- ,Middle L~. '-(.::>- , Bottom ---'__~_

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

0 b '1-/'7,) /' """I.D

o 5"' 7..1 I.P'O/ (c 2,C, 1::- ~, ;) ..
r .0 l-7/,,1.C. e,G '-l.y -

I ,"::l 1.77 0 ,Y t. ~ "t") .~

7..., to -[-(7(."- (. C -2.. \( • U

""t. -- 1777... D l . G, ,--") 7.')

" .0
-'L77'?...7 \ L-I L 1, L{

I·

') --5 'L/7 ). t{ i', LJ -1-3. L\

~ ,0 217'-( ~ 1- [ . L 1- ) _"3

'-k.-) L.17~_'6 H-:f L"J 1..1. L
/ Q

7., 7 7 O. 7 1-2 '2-1. '2.'? •

G. .0 'f-,?7 1 _l. t ,0 ~~ .. '\

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: I~ '1 L.l ~
DATE: 'f-/&·o G

TEST NUMBER: ~'R'I," ,-

TEST INTERVAL (FROM DATUM): FROM S ,:)-,0- FT. TO EJ D.6" FT.
DATA COLLECTED BY: -:::;' H~e-'/---'----------
SHUT-IN TEST

PRESSURE: psi

PAGE~

ft-j, ~

\. ,t

! r ~Jb
/ . - i.,

vII.-

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

(P) ,0 "'l. 1. . ~ <.. 0>. t ~
h.'::>- Y.) 40,() 1]

\ .0 \ .0 J.:)'.tA..~

'j , "1- -I .--V ;1.40
'7.0 \ . 1r 3f. , I
'L~ '-76 ')0 .4.~

1·,0 _).'U Vt.7::;
t.) ~.~ '<.. ct. -z.p
/1.1) -l.~ '""t e,. • f) I
(.t,)- - "1, " 't.,g . 'lSI

~o -1.7 7.€:.{Pg
-:,-,S"

-~." tt.~'~1

C..D - ).7 "'l.t' ..:s7

Gr· ~ - ~.1 ~t(.SL

7.0 - I.~ 't.~.Y()

1'.;- - ).~ ?..It.y~

t. O ).7 "2.8" .. "'l~

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 SWI

Above calibrated 5-5-06 or 5-18-06 -I c:,t,) : B' q4 '\ - Nljt.-J~- <i 0

[\ "'1)&5' - \ I

I : - is 6 S~- ~ "

DATA REPORT Rev. 0
.. ""'-

MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: f - t (" - 0 G

Boring No. 13 e, '-( ~

Test Interval: 4~·. G to <10, r; feet from Datum

Casing Stickup __1-",-'",...;:t;;'--__ feet

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

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

/

hI =__L_l~.D~__

hz= 51}

PMAX= £.7.0

'-2- ->7> = 70, (

+ ;, C(. Ct {, = &L~ J

SKETCH

1·6-

-z. tot, 0

c\ 1.1 - '-1.e"> , 1',1,'

DATA REPORT Rev. () MACTEC ENGINEERiNG & CONSULTING, INC I/23/D7



DOUBLE PACKER BOREHOLE PERMEABll.ITY TEST DATA SHEET

Fr.

Fr.

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-]472 .,
DATA COLLECTED BY: -:5 \:-H:l .....~' DATE CoLLECTED: e··f j/-o G

¢".i"-BORING NO. r$ ~ 4 Ci BOREHOLE DIAMETER: 4 IN. ~.,.,

SURFACE CASING HEIGHT ABOVE GROUND: ( , c" Fr.
CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE_
DATUM ELEVATION ,'t..r.,Ac

DISTANCE BOTI'OM OF TOP PACKER TO TOP OF BOITOM PACKER :5'- 0
TEST INTERVAL DEPTH (FROM DATUM): FROM '1~""" ~, Fr.TO 70.(; FT.
TOTAL BORING DEPTH FROM DATUM: lof?- 0 Fr.·
(A) DEPTH TO WATER TABLE FROM DATUM: 2.-).0 FT. '

; ~r-::: e-; "­(B)SURFACEGA~GEHEIGHT ABOVE DATUM: --,+:...~-- 'Fr. t.q
(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ? cD • I

Y3 MAXIMUMTESTPRESSURE,Po '''2.., e, (po =[(A+B) *1] +C*.57 psi)
TEST NUMBER: , TEST PRESSURE '2 D ~ 7 psi PACKER PRESSURE: ( ocJ
Initial Transducer Readings: Top -$. 'Z.. "t. , Middle '7 0 . , 1. , Bottom ') -STransducer Readings after initial pressurization:

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

Top , Middle -:>, Bottom --"- _

(. e
\,e.t ....) ,r~ .....t~ ~c.... .... +h~ ".-~~~ ~rc...'-S ....,...-\...

\c5

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

/.' \- /

V rJ... oj- kQ JClIA~ 01. v 'C. t.c Ak ... "'-tv ""- \ "'~~.f "'...-(;...-

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f] Ct 1..-( 0.
DATE: & - [J. -() "
TEST NUMBER:_----:2=--__
TEST INTERVAL (FROM DATUM): FROM '7 ::>-. & Fr. TO c; C?, c: FT.
DATA COLLECTED BY: _.....:~'-'H;;.;.;_o:::,.'-"----=""'--.:::...::z..i _

SHUT-IN TEST

PRESSURE:_. psi

PAGE~

2-

a1 .,y_ /(,1 L
Il~ Z -\

1

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

0.0 7.c.r L\: \.UY:
O.-.J S. "} ,-S:JI
1.0 "'3 . '" '{;.2.e,
I <:;' "'2..<1 -~"1.~ ~ ..
z.o 7.."1 "3 J. "t '-f
'2..:) , . S" "'n.t?
].0 - :1 '2.. '--.) -I . .)

J ,:::,- (,7- "l,1.I&.f

l..{ .0 f .0 -;, .ro
'i . :;{" 0.8 ) /.-.) z.
.) .'0 .7 ->'.'t.ct
::;'-.~ .e- ll. I 2-

(". cJ .~ 10. 'i 1
C.:) .'1 Jo .f{''1

• <.r )o.~ I

.") "(17.7 ~

.J "P.7,

.) 1o.7 /?

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-41l0serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06
Q''7r

1~.s+.5 : g'\ Lf ~ ~ /V\ 'Z. '0.... v..::>­
;f-17

I ' 0 Z. I i

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



JlI'.

f ~ ~ -I){.,.

U' .', ~ '>
I I"

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: -:s 4<a.....,J DATE COLLECTED: r- '-,,-0"
BORING NO. r:> '\ L( '1. BOREHOLE DIAMETER: '--I IN.

SURFACE CASING HEIGHT ABOVE GROUND: I. , Fr.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUM ELEVATlON ;v- A-

DISTANCE BOTIOM OF TOP PACKER TO TOP OF BOTTOM PACKER ~'- 0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM '1 ~~. (0 Fr. TO "1 0. (p FT.
. ,?-,c..rg- I"--

TOTAL BORING DEPTH FROM DATUM: .9 :J'.6 FT.· {O &'.0

(A) DEPTH TO WATER TABLE FROM DATUM: c,? u FT. .

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I. ~;; I.OFr.
(q DISTANCE WATER TABLE TO CENTER OF TEST INTERyAL: -;O.! FT.

MAXIMUM TEST PRESSURE, Po &7... or (po = [(A+B) *lJ + C*.57 psi)

TEST NUMBER: <.... TEST PRESSURE '-I r. ::,- psi PACKER PRESSURE: .(00 psi

Initial Transducer Readings: Top "). '(.'""'- , Middle '3 ((). (:, '"L , Bottom .) ") . ~ "-
Transducer Readings after initial pressurization: 0 if/

Top 1.' "'\ ,Middle ) e-\ 0 ,\, Bottom J >. 4 )
Transducer Readings after final flow measurement: ~ 0, < r

Top J. I '\. , Middle ..> " /" ,Bottom. 3 "} < Lt7

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

o0 7-7 Y 1.0 / - O·z..

0.5 2 1 ~ (.L\ :f? e.'?.(J

I ·0 7.,1 l{( .~ y 7.ft?•

\ .) -Z-141.C, ~ 7.6

'-- . v -z,1t.\\." RJ 7 .ct

~
.'J '-1 Ld .h fi r.q

) .0 ""L7 yr. ~ ;ff' 7 .'\
")

,....
'--7 Y I . " ft r. I.)

y, .0 "1..7 ~(,{, fiY 7.C(

"\
I" c7 '-{(. (, ff r.o'")

5' .0 27 ~'I.'
(9 r;. q

<

(, .J

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



Fr.

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 f..-fc __~ DATE COLLECTED: g/'I7Z-~

BORING NO. 13 "! 1.-( 1 BOREHOLE DIAMETER: L( IN.

SURFACE CASING HEIGHT ABOVE GROUND: t. G. Fr.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUM ELEVATION ;t". ,/-1-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S. 0

TEST INTERVAL DEPTH (FROM DATUM): FROM '1.,.5,-... G.- Fr. TO '1 o. " FT.

TOTAL BORING DEPTH FROM DATUM: (Dg, 0 FT.,

(A) DEPTH TO WATER TABLE FROM DATUM: L~,O FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I ,D 'Fr.

(C)DISTANCE WATER TABLE TO CENTER OF TEST INTERyAt: 70. ( FT.

MAXIMUM TEST PRESSURE, Po GL, q' (po = [(A+B) *1] + C*.57 psi)

TEST NUMBER:], TEST PRESSURE b "2-. J psi PACKER PRESSURE: ' le>o psi

Initial Transducer Readings: Top 1 .1.1. , Middle ::s o. "1.. ,Bottom ) '). L{ l.
Transducer Readings after initial pressurization:

, Top 1.• f1. ,Middle >0, ~3 ,Bottom 11.(.(7
Transducer Readings after final flow measurement:

Top 3.03 ,Middle ~o. 70 ,Bottom 5} r'( 0

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

a.. v Z.7 ~ /.& / o.D
0.> "7- 7 41.0 ?o?? Z{,.O

f .0 27 q 1.~- ( . 0 "2 7. ,.

1.5 27 ~).e, 0'6 ""Z-C;.p

'l.b ?..7 ~ Y. I eLi is'. 0
l.)-- L. 7 I...( '-L l~ .6 1..:)', 7

),0 2."'1 y.7 .Co -6.'.0

'}.) "L7 L( ~-. () ,L "2C. i)

~\JO '-7 ~ :)'. ") .C '-S.1

~ <5 2 7 ~ ~- J- .Y ($, )-

?-7 ~ )', ~ OD~
. -

? .0 'L) ..J

{prO L?, L({,.}
{ j 0 '- L(, 7

7.0 t.-7'f'. 9 r.() ce./
DATA REPORT Rev, 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO: S Ci L( VI,

DATE: tf:iif· 0 Git I 7 ~
TEST NUMBER:__"3..".-'-'--__
TEST INTERVAL (FROM DATUM): FROM 9::, ~ c.e Fr. TO '1 Cl· b Fr.
DATA COLLECTED BY: _..::::-:J---:....-H-::..!-"<-=d:::.l.- _

PAGE 2

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

~,O 'L7Y7.) 1.0 'Z C. V
1.0 '- 7 4:7. 1 o? ez- (,. y

10·0 7-748. ") I D L '-, . f

DATA REPORT Rev_ 0 MACTEC ENGINEERiNG & CONSULTING. INC 1123/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 13, "'Ill "'\
DATE: t~/71-t!J'
TEST NUMBER: 5?'----
TESTINTERVAL(FROMDATUM): FROM CJJ.cP Fr.TO 10, (;, FT.
DATA COLLECTED BY: ":::5 \-f--a,lA-u .,.../

SHUT-IN TEST

PRESSURE:_, psi

PAGE 3

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

0.0 (: c.. J b '-r, ") L
.~ 1""1. ,. C{'\'20

r , 0 If.q L( .:J-. O"Z-
I .-;;- ,~. ~ '-10.(....)-

1...~ '"\ . :::. >(.1.,
<.. ').., <.... D ")(;.."2- i

).0 I . t..f -:>~.... ) 1..

J .'J- ,e. -j Y. 1. '-(

'1.n ~'Z- ~ 1. .::,-'-(

~ .~ - • I ')~. q S?
~.o - • ::>- ") "'2. I..{ Co
5.) ;,- .. 7 )~O.)-

CD ~O - I. D -S I..).C,..

(,r) -I . "- ) f J,)

7. 0 - I z.. '3 I ,r~
7·:) - I .;. ") I. (0
g ,-0 - I • '-( 11. e"l

t.,) - \ I ~\ -)Cl, "'\ I

'.0 - \ .::;,- '~o'lr'::>-
e, :>- • I.;:. '1o.l?'Z..
10.0 ' (,)- /0.7'\

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial Dumber 2634708001
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SW1

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

~esf5 : 'B CiL{q - M 3GtO - Q)

t\ B}c;"o II

v\
\1

DATA REPORT Rev, 0
..........

MACTEC ENGINEERiNG & CONSULTING, INC 1/]3/07



oz\)(1' , -)-Ob
j j L '

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ""'"') W,a"Vc..-<,! DATE COLLECTED: ~""I-g ,r:;>G;.

BORING NO. f3 "1 C-( C1 BOREHOLE DIAMETER: L\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: ;, G Fr.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUMELEVATION /lrA--

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER s.o FT.

TESTINTERVALDEPTH(FROMDATUM): FROM ~ ')'.. yo FT. TO 90. G FT.

TOTAL BORING DEPTH FROM DATUM: (0 '<1.0 Fr.,

(A) DEPTH TO WATER TABLE FROM DATUM: 2.. ), 0 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1. 0 -Fr.
(q DISTANCE WATER TABLE TO CENTER OF TEST INTERyAL: 7"0. r Fr.

MAXIMUM TEST PRESSURE, Po c;-z.. C1 (po = (A+B) *1] +C*.57 psi)

TEST NUMBER: -y TEST PRESSURE '"3/. t.; psi PACKER PRESSURE: (() 0 psi

Initial Transducer Readings: Top ). 'Z.'"Z.. , Middle '\.<0. (;. "l.. , Bottom '''$ 1, v( 1-

Transducer Readings after initial pressurization:
Top ') . 0'3 , Middle ')0 . 7 tl , Bottom "] ,. <..(1J

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

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

(Q,O '2 7 4~.>- / -L~

CD,-) ~7 Y i.t) C:l/ -I . ~

I 0 L7 Lt~.-) 52J ' I . ~
I .) /..-1 ~ g (.:. -0 -

2 .),
0

l ,0 l.-7 ~)r . ~ ;zf' ~ () .7

"(
r-

1-1~B.(,.. £J."') - '0, "\

'> ,0 'Z7
Q 1. " ;1 - I . u

) - l"7~f'.,' if -1.<-.)

()
,

"\ , '-7 c.(1·~ P , \ . J

-
'- 7 '-<f, rc /fY - <9·7~ .)

5' ,8 11l-\~,Co ,0,7

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTING, INC 1/7.3/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: ©"'l '-( '1.
DATE: 1_-I...l;:;#~~Q""':'-~"':"""'---

TEST NUMBER:__'1 _
TEST INTERVAL (FROM DATUM): FROM ~::.':. 0 Fr. TO "'10. (" Fr.
DATA COLLECTED By:-)(-icJ",--~

--.;:~..:;.:;..;;=-------

SHUT-IN TEST

PRESSURE:_- psi

PAGE~

~

j~~ (2 'f-o,

\ \

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

O. tJ -e.7 'Jr, f'/7
0.5" - .. '" 11 . L ')~

I . " 'I. I )t t..l~
~

( - ~ ( .,c.. '1,1. 1. f.':;)

l..o ~ I, ') 11 f~
1....-:>- - \ '.3 ...."r oGo

'S ,,' - I ,<.f 16- '17
l' ')- -t. Y )0.4'

'-\.0 -I.).... jO,f:::r

1.\ .:>' • 1.\- ?o '?O
!) • 0 -I·.f 30. 77
e:-."J -- I . Co Jo. 7::>-

c...t> - I. ~ >0.7'-,
C. • ..,- , I. b 10.7)
7 0 - 1. c.. "}c. 7 (

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-41l0 serial number 32019518
Stop Watch: serial number SW1

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

<\esh ~ .8 ql1C\~ iV\ l-( ~ 0 '-95
l \ tfiy"'\.O (\

\v\'v..l'J \ (

DATA REPORT Rev. 0 MACTEC ENGINEERlNG-&CONSULTlNG. INC 1/23/07



Fr.

DOUBLE PACKER BOREHOLE PERMEABll..ITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ":S' ~fo'-v<'~/ DATE COLLECTED: IS· 1~-CJb

BORING NO. (3, C1 L( ~ BOREHOLE DIAMETER: l( IN.

SURFACE CASING HEIGHT ABOVE GROUND: I . &:> Fr.

CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__

DATUMELEVATION (//"..4-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 5'. 0

TEST INTERVAL DEPTH (FROM DATUM): FROM c\~-. (, Fr. TO c,CJ. G FT. _

TOTAL BORING DEPTH FROM DATUM: (6&. 0 Fr.-

(A) DEPTH TO WATER TABLE FROM DATUM: '2.3,0 Fr.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I . D -Fr.
(C) DISTANCE WATER TABLE TO CENTEROFTESTINTERyAL: '70. I Fr.

MAXIMUM TEST PRESSURE, Po '"2. '1 (po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: ":::,- TEST PRESSURE & 2., "t psi PACKER PRESSURE: . ICb psi

Initial Transducer Readings: Top ".","'L ,Middle 1 0 . " "t. , Bottom _")"lz. "-( Z

Transducer Readings after initial pressurization: ] ..... t, 't
Top )..C' Go ,Middle~_ >--=:~~.r;,!:::.7:-:0=---" Bottom __.J_"'__

Transducer Readings after final flow measurement:
Top L. C1 ~ , Middle __J_O_,_"-:::~,---" Bottom

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

a.v 'l 1 ~ f. c. / -- I, "
O.:S Z7\{Cr. ~- l . S7 '-(,.~

I 0 Z-7<.<ct. 7
'.~! 7..)'. (,.

'-

"1.- 7 L(~ L'-L ~I .J .~ o~

~ .D 2 7)'0., .,y L I..{, r

<.. ,::;'- 2.-7 j~ 0 .} ~~ "l.,)'. ~-

),"0 ~ 7 0' 0 ~ \, l--I -Z- (. . I

) .) 1.-7;SD.&> ~Co Lt..{ . .3
'-{to L.- 7 0- O.~ -1- L..(. C

"
l{ ,~- 27 ::; I \ J oLf -z. l~ 7

::>-: 0 27 51. I- I- ["J.e,
~

~S ...)- 'L75\ .~ L l-S.L
0

~:v LT J~ , . :;y-
<J

'-\ "2l.\.b

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO: .-<; f-ic,"~-/

DATE: ?- 1'-cO~
TEST NUMBER:__:::> _

TEST INTERVAL (FROM DATUM): FROM '1S. (.> . FT. TO CJo. C. FT.
DATA COLLECTED BY: ~>SH0<---~

PAGE 2

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

1.D 2-7 ,5'\.~ "L L\"'I..)-

7 - i-7 ::r . ,f:) '(.'-\.7..) (,0

3. 0 7....7 )-L. 1 L.. 2 Y·7'"

I
DATA REPORT Rev. 0 A1ACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
?~~'."

BORING NO.: -6:.f-G 00 /J "'I 't "\
DATE: l3z-K f-OG
TEST NUMBER: J _

TEST INTERVAL (FROM DATUM): FROM C] .s'. (., Fr. TO <:.,- 0, b Fr.
DATA COLLECTED BY: ~~ We.? '""- J

SHUT-IN TEST

PRESSURE:...:.., psi

PAGE 3

):;:-'-0';
J

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

0.6 l-I..{,7 t?1,"2.. 7
~'J ti.c. 4 C. .., If
tl,o Sf? 'il.. , I,. .) "\.0 l<;.() (1

-z.. ' 0 L.( )7. 'It.:
"Z. ,;)- 0 ."\ ') S· 71., . ~ O. ( 1,(..\,4'1.
1. :> - .> ~>.,,~

'-\.0 - 7 ") '1. cr> f
y ,", -If I ) "l..~-I..{

:> 0 -\ .1 )"l.l. \
) •"5' '~\. b ") 1.87'
1,0.0 - \.7 J (~-'1,-~ ~ I. C'\ -;1 .')l.\
7 . <:l - "t.. 0 J(. (, \
1 .':> ''1.0 11.r:J V
8.0 - <'·1 "\0. ., R
?~ - (. \ Jo. <t "

<i.o - "l.. 1. )0. ?,-

t;.,.:;- - c. ~ ') O. 7 "\

I O,~ ···:Z•• J 10.7 1.(

IO,S -~.J )6. 7)
, i ,0 -<....J '0.71

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 SWI

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

~ d> @ RG\L-\ <\ ~'MS-q() - (15
I e,,? (') S-cvo I (

1\ \)

,I "':{'o..o (I

DATA REPORT Rev 0
- -.

MACTEC ENGINEERING & CONSULTING, INC f/23/Q7



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: e-'I (0 - cJ G,

Boring No. g~cl '-I S
?,j-

f.Jr.- g.p
Test Interval: """~S ') to S 9~~feet from Datum '1C • I - i 0 J./

./

Casing Stickup __l:.-'~_.=~'----_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
hz = Distance from the water level to the center of the test interval

hz= L T I _q_fl_''...:=;.G = '7 ::,~ p ':::J-

PMAX= '2-),0 + LI)c{// = GC,U)

SKETCH

DATA REPORT Rev. 0

- \'
~- -----cl.Pe;,

MACTEC ENGINEERING & CONSULTING. INC
]/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

,Bottom . ____

.
OIl '/.' -of>I"! (2, ~ .

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-]472
DATA COLLECTED BY: ~-1~b<,~ DATE COLLECTED: ~...- ((, -0 c..
BORING NO. IS '1 '-f e., BOREHOLE DIAMETER::t IN.
SURFACE CASING HEIGHT ABOVE GROUND: t : ~ Fr.
CHECK DATUM USED: TOP OF CASING--L GROUND SURFACE__
DATUM ELEVATION ,/VA-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER :;~'() FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM C, G. I FT. TO ! 6/, I FT.
TOTAL BORING DEPTH FROM DATUM: , 0 S':'C;J1"l'.,
(A) DEPTH TO WATER TABLE FROM DATUM: "Z,.. 7.0 FT. '

"7 -, ,.0--"1"- IT " J(B)SURFACEGAUGEHEIGHTABO~DATUM:.il e>~ 'FT. -r 1.6, .0
~.-:--(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERyAL: 7.::> - j FT.

MAXIMUMTESTPRESSURE,Po Cc;, D f) (Po=(A+B)*1]+C*.57 psi)
TEST NUMBER: I TESTPRESSURE -z...,1.7"1 psi PACKERPRESSUR]!.: '/00 psi, ,;r:1:r:::;:? .- -~ 'l. &-5; 0 r t7"W") y' 7Initial Transducer Readings: Top.fi~ :215 , Middle c;U"t\ "Bott~m ' . Z--Transducer Readings after initial pressu~ron:. . Cc ( ':fl.!;/JY

. Top' , Middle 3- l.., 0 ;-Bottom ..--Transducer Readings after final flow measurement:
Top -- ,Middle ~

1/23/07

~ P{,i f ~.50 f c ;: (' >r <..
MACTEC ENGINEERING & CONSULTING, INe.DATA REPORT Rev. 0

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

0.0 2S- ) I 7 f).v
6~)

I .0

I .)

t .()

Z.5
"5 . ()

? .)

"\.10

Ui,)
,/

/, [)

les-+ p",~!>~V"{ "jercef!-~ , '"'- "" of- V_". ( l''-cJ5t/e



FT.

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: "'? t+ol/ve-v~d DATE COLLECTED: <6 -(~. D b

BORING NO. ~ OJ ~ "\ BOREHOLE DIAMETER: l-( .---, IN.
./

SURFACE CASING HEIGHT ABOVE GROUND: I . 10 FT.

CHECKDATUMUSED: TOPOFCASINGL- GROUNDSURFACE__

DATUMELEVATION rA:­
DISTANCEBOTTOMOFTOPPACKERTOTOPOFBOTTOMPACKER Y.o
TEST INTERVAL DEPTH (FROM DATUM): FROM ~ c.-, I FT. TOr C) I.. ( FT.

TOTAL BORING DEPTH FROM DATUM: 10 f.O FT..

(A) DEPTH TO WATER TABLE FROM DATUM: L.-S. D FT.
! ~"'f-I (. I D

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 75.J--- FT.

2/ MAXIMUM TEST PRESSURE, Po C<;.0) (po =[(A+B) *1] + C*.57 psi)

7} TEST NUMBER: L TESTPRE}~~ tl> 57 psi J4C~R~RESSURE:' I o.~#PN
Initial Transducer Readings: Top "' ..1~ , ,Middle )~ . 0 /-1..7;.?Bottom 3J:"'.;z;:t S' <:- l
Transducer Readings after initial pressurization:

Top ') •t:> e ,Middle . 3L. 7...::>- , Bottom -'5 J-. ::>---6
Transducer Readings after fmal flow measurement:

Top J. 0 '0 , Middle ') t .7 ~ , Bottom J::>' . ,")

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

Ooi() I)- 0'1. ..7 ~ 0.0
ro - "L)oG"7 P.) . f..
1 ,0 l.:>-' 0.' D~8 Ie>. '1

I
,.- l-; I ~-.L( to .. r;, I >. l..(.)

"L ,D 7.:;;" 2- 0 '-( (!? .0 1."
~

.....
"2::>-"2. ::>-.3 ~.1? 1.7L .J

1.0 7..:>-2",.7 ~. ~ 1.'1
~

1.e:r7·) -z...:> ~ 1..'\ (p.L{
l\.O "'2-,;' 1 i. c. ( 1). b 1. 1..

l-\ , ") .- gin 7,L2':> .'i L. L
{

L ~- ~ t-.)'" ~,lo 1l.r),0

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: (3 C1 L.( ~

DATE: 9? - l ~ -0 (,.

TEST NUMBER: '-
TEST INTERVAL (FROM DATUM): FROO¥ 0(. I FT. TO 10 I. ( Fr.
DATA COLLECTED BY: <5 -~(,,-J_-::;:.--c-'=-=L.- _

SHUT-IN TEST

PRESSURE: . 'l( "3." z.-. .psi

PAGE~

V

)~

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

O.f() <'1, vI '-f}, ~ '--
On :) - ~. y )'Y,'}(
I ,D - It.? -S tt. (, 6
I .J - ~,7 'l~.(~

2....e - '\ 0 .,~. e f
?,.·f - ~,.z... );, & f
"1,.0 - '1 '-( ") 1. ~'l..

") .) - "'t,.;> ., 1, '} "\
~.O -t\,(, ) ), ") I
t\ . .; - q 7 ;1,<.. (
).() - 0\ (e ·,51. IS-

S" ,- - '1, "'1. ". ,()'-
(..0 • Ci .~ ~1. 0:;('
i~ ,)~ -G, . c. ,1.0'-
1 .'0 _lb. D 11..." P
7·~ - ( 0 1) ) 'Z.- A.s

~
,0

-10 .0 >'Z,'\l

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial Dumber 2634708001
Flow Meter Omega FI'B-4110 serial number 32019518
Stop Watch: serial number SW1

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

l<t>f~: ,3" ~O\ - M~ oqc"IO/

(j ." L( '\_ "'-'Z. ~G- 10 f

,-,"'-1"" .6oz.. '{,-,el

DATA REPORT Rev. 0
- ---MACTEC ENGINEERING & CONSULTING. INC ]/]3/07



Fr.

,s-,)
.,.>'.y"{, Bottom _

,Bottom

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLEcrED BY: -:) (-1o ","" "1.--I)( DATE COLLECTED: __rY_-_(C_,_,"'_)--.,;C-=---_
BORING NO. (} C, t-t tj BOREHOLE DIAMETER: L( IN.
SURFACE CASING HEIGHT ABOVE GROUND: i ; (" Fr.
CHECK DATUM USED: TOP OF CASING Y' GROUND SURFACE__
DATUM ELEVATION ,/V"q-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S. 0
TESTINTERVALDEPm(FROMDATUM): FROM I'C, I FT.TOrol. I Fr.
TOTAL BORING DEPTH FROM DATUM: (05? 0 FT.·
(A) DEPm TO WATER TABLE FROM DATUM: '2"):0 Fr.

S? )'ZZP_I '" ,(B) SURFACE GAUGE HEIGHT ABOVE DATUM: -r-t l.oFl'.
(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7 .J~' \ - Fr.
MAXIMUM TEST PRESSURE, Po a?0] (po =(A+B) *1] + C*.57 psi)
TEST NUMBER: :;; TESTPRESSURE ~C.02 psi PAC~RPRESSURE:' (0e:? psi. _ (10.,- fV 7"1fiJ. ,-, • ' '2~-I?Initial Transducer Readings: Top J. IXI , Middle ;;~"2-,,;) , Bottom""> ..:, ~ "'I'L.. ~ "1Transducer Readings after initial pressurization:

Top 1. 00 , Middle }2. .7 "
Transducer Readings after final flow measurement:

Top 7...41 ,Middle 11,t''S

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

1/23/07

~ h.l'~<e.l (fJ :::-. ..:;

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

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

0.0 ?-:>- ~ &'.0 / - 10. "}

o .-S- 1.) '-l "l • I L . '1.- +r O.<;
I· 0 1.;- S6.V (>. '8 1'-'1.7

r

~) G" .1 L(. t.( 1"1,)( .J

L .0 2"; 7)'.7 ( 'g. D l..'t.7
\.) ·,-qC1Oi I '2>. '" \ ?r'1·h'-) .
).CJ '1.~-'11.e, l .g. 0 1 r. ")
):) "L r, 02.'1 1 O. 0 71. ,
"\.0 2.?ll." L7.:, ""l.

71. '1lY..,.. .. ,'T",
V\. ) '2~(1 .7 1JJ·1- >1. 2.
5 () 7(, 1\.' 1 3. ~ ")1.1.-

~.O

",A
4F Fl...... tvCo.) -. "-jed c:J, (.vIJ ..... t --. "- oJ t.'" ,+ ,. ....



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 15 C( L ( ':J
DATE: i?~ ''''-0 (,
TEST NUMBER: :>
TEST INTERVAL-(FR--"'-O-M-D-A-T-UM)-: FROM 1e.! FT. TO (('/ (.! Fr.
DATA COLLECTED BY: .-., (,-fc,",--"",,-p(1

psi

SHUT-IN TEST

PRESSURE: . i..j c). 7l?
,

TIME, MIN SURFACE MIDDLE ~sn>UCER
GAUGE PRESSTTDli'
PRESSURE, PSI ~("" "-.

",
\

()D '}"2.., ~ '-L.{ .qi ~ 7 €"'/
4> .J - '7, Y "Ji'.e-tL-(
\ .tJ - 0$, (, 77, ') "Z.-

I . J - c.~ 1(, , "Z. "Z.

7....P - 7.2... ).,)", (, (J,

,Q.....J .- 7,Y "}.f. I"l..
<;.0 - t,1 ') '1. 7 ~

') .5" - R". ~- ")q. ~-O
'-\ ,0 - <e.? )"i. '"Z. Y
'-\-."'> - rr.~ • ...Jl/ ..~"j'; ....... s-J
"5 D -C;.o "'}'.'i: ::r.
Y. :)- - C; . I "31. t''t..
(,.D - <:.z. ,1.t, ~

c.. :>- -C;.7 11.(, ()

l1) _ G\., c..( '71.,)- )

'7 )/ - '\.S ')1,l.(7

1, .00 - 'i .5 )l.~o

If.·j - - '1.(. 1"'.'\ Co(

00 .... C\.-, ")1.~O

Ct.::;,/ - 4',7 "'n. '2-~

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 SWI

Above calibrated 5-5-06 or 5--18-06
-< . .t.-I (),,\l{,\-,M.J\ (,~ .

{) "'" ,"\rI\ -fJ '3
(3t1\I{", ""\1

q, Q- loll \

",~-\{li

Ol, ~ - "-o(

DATA REPORT Rev. 0 MACTEC ENGINEERING" &CONSULTING. INC I/23/()7



DOUBLE PACKER BOREHOLE PERMEABILiTY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-]472
DATA COLLECfED BY: "5" \..I't'<-v 0... J DATE COLLECTED: ~ - (G:, . 0 (c.

BORING NO. (3 e, l(q BOREHOLE DIAMETER: '-I IN.
SURFACE CASING HEIGHT ABOVE GROUND: 1. ro Fr.
CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__
DATUMELEVATION ..-1rA-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER J-. U FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM ~G,.I Fr. TO tof. f Fr.
TOTAL BORING DEPTH FROM DATUM: I () rr 0 FT.·
(A) DEPTH TO WATER TABLE FROM DATUM: L.."?-o FT.

'/- Vfr-S -I' I' .(B) SURFACE GAUGE HEIGHT ABOVE DATUM: • I. (p .OFT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERyAL: 7 S'. J- FT.

y,,- MAXIMUM TEST PRESSURE, Po <: (. 0) (po = (A+B) *1] + C*.57 psi)
TEST NUMBER: L{ TESTPRESSURE >1.01 ~psi PACKER PRESSURE: . 100 psi
Initial Transducer Readings: Top 5. f5' ,Middle"> ). D , , Bottom') j -. 7 c:..Transducer Readings after initial pressurization: t? "t _. Top 7.. •.ef 7 ,Middle J <'·~u • Bottom "I). g ...,
Transducer Readings after final flow measurement: '$<-1

Top ""L •"' l( , Middle '1 1. . \ , Bottom '"3~' •" '1

,( ~ @ 11.'1
f.o '1-"- "" ...'" "'....~ pr-<'s$"''''

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

0.0 ~2' )"L\ ~ -10. z

0.5 ,'')2..1. f7 - (D. C

I 10 7(i-> '> 2.1 / -10.1r

~

I .J
"LCe"}'2...l. L -Gr."..

~.O 1...~ lZ.") .'- - ~. Go

L /' )7..(.. . (, • ~ .;>-') 24-
"7 .0 "'2 '" 1 z. 7 "1'.. - ~.~-•
~ .") '- ~ 11. i .1. _c:;.~-

(,\ () "l..' -)'1. C1 ",,'t - C; • Lot.
~

-
1.--~ )). v - e, . l,. (J .'"L..

r 0 'L' ")i.cJ r;r '1. \.-f') .
(,.0 2..' '} 1. () / - Cot. v(

, ....1 " r..~~ A.rtf 1",.~-.s ., (' ,.,. ..... 1"'\' ~ S'• ;-

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECf NO. 6468-06-1472
BORING NO.: f? Or C( ~
DATE: ~ - I & - V C
TEST NUMBER:__"i.l....-__
TEST INTERVAL (FROM DATUM): FROM C:L '-. I Fr. TO (0 I . I FT.
DATA COLLECTED BY: 01-+" """c-..vl)

SHUT-IN TEST

PRESSURE:_, psi

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

CJ _-0 "- e,., L ( ") ").'J I.( -./

O. ') ~ '"I. .~ -> 7.0 0

I .V -"'.~ '"}~.'" ~

I .J - ", c;. 1"'Z.", 1..

z·o - G.. " '} '1.."1. 0
?-. ) - t:i.c, '}7.f'1
'7,,0 ... "",,\ -> z . t' ~
') .? - q~ ct ''-·'9
'-I r;; - '1..'" "1'l... 'i'7
'to ..; - (0,0 }(.?(,
/ .U

~ ct.~ ,7.$'::.

EQUIPMENT USED
Transducers: Mini TroD 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 SWI

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

\t:.>T~I3~,,\"-,Ml.\'d.. -'OI
~~'-l" -(3",\ ~'-{DI

13~l.lfl\ ~\L.\'\(,~l0 \

DATA REPORT Rev, 0 MACTEC ENGINEERiNG'&'-"'CONSULTING. INC 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

, Bottom --,-'1_{,_,_'_"t._

FT.

, Bottom

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECf NO.: 6468-06-1472
DATA COLLECI'ED BY: '5 !...J¢1"ve•..-..e,{ DATE COLLECTED: ~ - ( ~. c.? c
BORING NO. () '1 L( &1 BOREHOLE DIAMETER: 1.-1 IN.
SURFACE CASING HEIGHT ABOVE GROUND: r. .o, Fr.
CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__
DATUM ELEVATION r"I-"A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOlTOM PACKER S. 0
TESTINTERVALDEPTH{FROMDATUM): FROM qC.1 Fr. TO (of. i FT.
TOTAL BORING DEPTH FROM DATUM: (" ~. 0 FT..
(A) DEPTH TO WATER TABLE FROM DATUM: '2.->. r() Fr.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: .,.?-t1?"? I. DFT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERyAL: 7..) '.".) ,. Fr.
MAXIMUM TEST PRESSURE, Po Co C:. 0 -:> (po =(A+B) *1) + e*.57 psi)
TEST NUMBER: -)' TEST PRESSURE ~~. a) psi PACKER PRESSURE: (~ psi
Initial Transducer Readings: Top "3 r I ~- , Middle ")"). f) ( , Bottom . -; ';;', 7 '"LTransducer Readings after initial pressurization: 1

Top 7.11\ L( , Middle -La""
Transducer Readings after final Dow measurement:

Top 1. O'"L , Middle ~") . ") )

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

(),O '"L'-"} 1.0 / -0 .7
O. ~ 'L 't?G. . Y 7" "2 :>"L

I () "l~ 4:::>.... oy (5.D 2<t. ,.
~

I ,) 2 ~ sJ.... '\ 7,.0. L ')0. )
1.. .0 u~ S:~ "2 0 .0 "1 f. )

/'

'7(.::>-c,J ?('7t.(~ 1~.'F

'> 0 '2(, tr \,f, z.. /41.8' >(. 7
-S r :r,! '--'- '1 '-. y ,7,1... ")? .
'-\ ,0 '270(.' (3. 2.- 1l. y,...
v, l '") 7..7 I , . J It· ''8 "'"}'r. ,
f

?-1'U.t; )). ,yJ] --z..! • 1.

~.f!) "2-117.0 "\ 0'-. 't. 11. ,

Ov*' S,-~ c...,S ;-eS.r ) / L ..... lcA""'..,r ('~c..t" .M ... y ~r<'>'''-f;
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psiPRESSURE'

SHUT-IN TEST

DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: r] '1 C-/ '"

DATE: ~-I &- 0 C,
TEST NUMBER:,__-",) _
TEST INTERVAL (FROM DATUM): FROM q C,. I Fr. TO I 0 I Fr.
DATA COLLECTED BY: '"J \-to '-.- ""'../

..
j

TIME,MIN SURFACE N.UDDLETRANSDUCER
GAUGE ~lJJit,PSI
PRESSURE, PSI ~,

0.0 ~) , I'---Z~-?'~ j

0.5" - , ,"'1 yflEc"
4l ·0 - 1. '? -< K ,"'f7-

I .) - i:;;.... , 7 "S7. l.{ tJ
L.D -C.) .",. J- (,
'2.. J -7.0 -r. ,:)'. Col "Z.-

,">. 0 - ~-:i. "}7~ "i. '::)

>.) -7. ~ J.Y.o V
\.\.0 - ~.l ~c.(. 7l?
4.5' ~ 8'. '1 "'Z, ~.:>~J-

). 0 - ((.) ) C( .'}.)-

.J.J '- fl·? "") Cf. ( J>
(p.D - &.~ Jtf.O:::'-

6'S - "\.0 ") l. e.<. "to

7'-0 - '\.1 ~7·g1

7. :::,- - c:::...:l.. ") "1 . 7 '1'
<;;',0 ,

C;.~ 11.'7
~Li"' - "l . -., "1 ).~~"

~ .0 , C\. "'f l"l,s ""t

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

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

Te So +- : () ~ l(, v... - ,I'V\ 5", - I 0 \

~~\{'" -135CH.~\.1

{)'4.\.\/I\,- \' 5",(.-\~\
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MACTEC
MACTEC ENGINEERING AND CONSULliNG, 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: 121712006 Revised 1-13-07
BORING NO: B-950

Given Parameters Prepared by: zp Date: 12-7-06
Test Section Length, t, ft: 5 Checked by: I.t\- Date: (---/7~()7

Radius of Borehole ro, in: 2.00 f)

GW Depth, ft: 23.00 (from top of casing) 21.00 (from ground surface)

Test Q PTes! PT PM Ps Q HM Ke

Number (GPM) (psi) (psi) (psi) (psi) (cfs) (ft) (fpy)
Interval 1, ft: 55 - 60 (from ground surface)

1 0.00 17.41 0.03 7.41 10.11 0.00 40.18 0.00
2 0.00 34.82 0.03 7.41 10.11 0.00 80.35 0.00
3 0.00 52.77 0.03 7.41 10.11 0.00 121.78 0.00
4 TNP 26.3 60.69
5 TNP 52.77 121.78

Ke, ftlyear:I 0.00

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

1 0.00 18.35 0.24 9.64 12.42 0.00 42.35 0.00
2 0.00 36.17 0.24 9:64 12.42 0.00 83.47 0.00
3 0.00 55.62 0.24 9.64 12.42 0.00 128.35 0.00
4 0.00 27.81 0.24 9.64 12.42 0.00 64.18 0.00
5 0.00 55.62 0.24 9.64 12.42 0.00 128.35 0.00

Ke, ftlyear:l 0.00

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

1 0.00 30.96 8.52 26.36 29.14 0.00
2 0.00 44.98 8.52 26.49 29.14 0.00000 103.80 0.00
3 0.00 68.16 8.52 26.36 29.14 0.00000 157.29 0.00
4 0.00 34.08 8.52 26.36 29.14 0.00000 78.65 0.00
5 0.00 68.16 8.52 26.36 29.14 0.00000 157.29 0.00

Ke, ftlyear:1 0.0

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

HM= PTes! converted to feet of head (PTes(144in2/ft2/yW)
Ke= «Q/(HM-Pm))*(1 JO)*1 /2n*ln(R/ro)*(525,600 min/year)*(O.1337ft"/gal)

R = total length between packers, t

TNP = Test not performed

NM = not measured

Note: Pressures Pt, Pm and Pb taken from initial data for transducers.

Outside diameter of boring is 4 in.

Packer Test-NA- 8-950 final corrected 1-17-07.xls Report 1/10
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Prepared by:-=ZO-,::-__ Date:12-7-06
Checked by:-T Date: 1-' ! 7 - (/)

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

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

Date: 8/21/2006
Boring No: 8-950

Test Interval: 57.0 ft to 62 ft (from Datum)
Stick up length: 2 ft

Test Interval: 55.0 ft to 60 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 42.70 ft

h1= 43.20
h2 = 16.80 ft
Pw = 62.4 Ibitt"

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

Abreviations:
N.O. Not Observed
NA Not Aplicable

Po Max= 52.78 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure- 10.00 psi Actual Excess Pressure- 27.41 psi Actual Excess Pressure- 45.36 psi
Initial Middle Transducer

7.41 psi
Initial Middle Transducer

7.41 psi
Initial Middle Transducer

7.41 psi
Reading= Reading= Reading=

Test Pressure= 17.41 psi Test Pressure= 34.82 psi Test Pressure= 52.77 psi

Flow Meter Flow Meter Surface
IUV.

Surface
Time

Reading Q (GPM)
Surface Time

Reading Q(GPM) Gauge
Time Meter

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

(Gal) (Gal) (psi) II"' .1\
(psi)

0 2792.6 1.5 0 2793.1 6 G 2793.5 15.8
0.5 2792.6 0.0 1.5 0.5 2793.2 0.2 6 0.5 2793.9 0.8 29.8
1 2793.1 1.0 7.1 1 2793.5 0.6 15.6 1 2793.9 0.0 29.9

1.5 2793.1 0.0 7.1 1.5 2793.5 0.0 16.9 1.5 2793.9 0.0 29.9
2 2793.1 0.0 7.1 2 2793.5 0.0 16.9 2 2793.9 0.0 31.5

2.5 2793.1 0.0 7.0 2.5 2793.5 0.0 16.9 2.5 2793.9 0.0 31.5
3 2793.1 0.0 7.0 3 2793.5 0.0 16.9 3 2793.9 0.0 31.2

3.5 2793.1 0.0 6.9 3.5 2793.5 0.0 16.9 3.5 2793.9 0.0 32.1
4 2793.1 0.0 6.9 4 2793.5 0.0 16.9 4 2793.9 0.0 32.2

4.5 2793.1 0.0 6.9 4.5 2793.5 0.0 16.9 4.5 2793.9 0.0 32.1
5 2793.1 0.0 6.8 5 2793.5 0.0 16.9 5 2793.9 0.0 32.1

Average Q: 0.0 gpm
Excess Pore pressure: 10.00 psi

Average Q: 0.0 gpm
Excess Pore pressure: 27.41 psi

Average Q: 0.0
Excess Pore pressure: 45.36

gpm
psi

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07 2/10



Actual Excess Pressure= NA psi Actual Excess Pressure= NA psi
Initial Middle Transducer 7.41 psi Initial Middle Transducer 7.41 psi

Test Pressure= psi Test Pressure= psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM) Gauge

(min)
Reading Q (GPM) Gauge

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

Hole is not taking any water Hole is not taking any water
--> Test not performed --> Test not performed

Excess
Q*

Test ke
Pressure Pres.

(psi)
(gpm)

(ft)
(fpy)

10.00 0.00 23.08 0.00
27.41 0.00 63.25 0.00
45.36 0.00 104.68 0.00

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/ft"

= 0.0361 Iblin
Length= 5 ft

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

choose R= 5 ft

'-?
',/ 11'" t) ./

i}i~ j ,

(/

Boring No: B-950
Test Interval: 55 ft to 60 ft

(from surface)

gpm
psi

Average Q:
Excess Pore pressure:

TEST #5

gpm
psi

Average Q:
Excess Pore pressure:

TEST #4

Flow Rate - Graph 1 Flow Rate - Graph 2

2900

;28001
1.0

0.9

D D D D D D D D D D 0.8

!2700I E 0.7
0..

I·TEST#1 .9 0.6
liHEST#2 Q)

It.TEST #3
m 0.5
a:

XTEST#4 :s: 0.4

; 2600 ~
:KTEST#5 0

0.3u::::
0.2

y=O

~ ~ 0.1

2500 I 0.0

0 2 3 4 5
0 10 20 30 40

Time (min)
Excess Pore Pressure (psi)

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

ke= O.OOE+OO em/sec

= 0.00 ftlyear

DATA REPORT Rev 0 MACTEC ENGINEERiNG & CONSULTING. INC. ]/23/07 3/10



Prepared by: ZO Date: 12-7-06
Checked by: ~tiDate: ( .... , 7" If?
N.O. Not Observ€ld

/,
N.A. Not Aplicable

(from surface)

Test #3

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

Date: 8/21/2006
Boring No: B-950

Test Interval: 55ft to 60ft

Test #2Test #1

Pressure Decay Test

Time
Surface Center

Time
Surface Center

Time
Surface Center

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

(min) (psi) (psi)

0.0 6.8 20 0.0 16.9 34.26 0.0 32.1 52.67

0.5 6.8 19.97 0.5 16.9 34.23 0.5 31.9 52.50

1.0 6.8 19.96 1.0 16.7 34.2 1.0 31.8 52.40

1.5 6.7 19.94 1.5 16.7 34.16 1.5 31.7 52.27

2.0 6.7 19.92 2.0 16.7 34.12 2.0 31.6 52.14

2.5 6.7 19.9 2.5 16.6 34.08 2.5 31.5 52.02

3.0 6.7 19.87 3.0 16.6 34.04 3.0 31.4 51.88

3.5 6.7 19.85 3.5 16.6 34.00 3.5 31.2 51.76

4.0 6.6 19.83 4.0 16.5 33.98 4.0 31.1 51.64

4.5 6.6 19.8 4.5 16.5 33.94 4.5 31.0 51.51

5.0 6.6 19.79 5.0 16.5 33.91 5.0 30.9 51.37

6.0 6.6 19.75 6.0 16.4 33.85 6.0 30.6 51.00

7.0 6.5 19.72 7.0 16.4 33.79 7.0 30.5 50.96

8.0 6.5 19.68 8.0 16.3 33.74 8.0 30.4 50.87

9.0 6.5 19.65 9.0 16.3 33.69 9.0 30.2 50.63

10.0 6.4 19.62 10.0 16.2 33.64 10.0 29.9 50.25

11.0 6.4 19.58 11.0 16.2 33.61 11.0 29.5 49.90

12.0 6.4 19.56 12.0 16.1 33.52 j2.0 29.3 49.65

13.0 6.3 19.53 13.0 16.1 33.53 13.0 29.2 49.54

14.0 6.3 19.5 14.0 16.1 33.51 14.0 29.1 49.44

15.0 6.3 19.47 15.0 16.0 33.48 15.0 29.1 49.34

20.0 6.2 19.38
25.0 6.1 19.31
30.0 6.1 19.24
35.0 6.0 19.19

Test #4 Test #5

No data
Test not conducted

Surface Center
Time Time

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

No data
Test not conducted

Surface
Gauge

(psi)

Center
Tranducer

(psi)

60 Pressure Dissipation

~50~ I:~::::~I
~ 40 j IL> Test #3 !
~ ~W%@lli(j:',*,&illfBj,*,fSlili¥1iilii%I;;: IX Test #41i 30 1 ,OTe'1#5,

£ 20 !III I II ..

co 1
~ 10 j

o -+-1~--,--,-~.---,---,~~~"'~~~~~~,
o 5 10 15 20 25 30

Time (min)

35
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Prepared bY:...,.k'T0"'-__
Checked by: (Q)<.<k

/I

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

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

Date: 8/18/2006
Boring No: B-950

Test Interval: 62 ft to 67 ft
Stick up length: 2 ft

Test Interval: 60.0 ft to 65 ft (from surface)
Test Type: Double Packer Technique

Date 12-7-06
Date 1-/ ] "() 2r .

Depth of Water
Table= 42.70 ft

h1= 43.20
h2 = 21.80 ft
Pw = 62.4 Ib/ft"

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

Abreviations:
N.O. Not Observed
NA Not Aplicable

Po Max= 55.63 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure= 8.71 psi Actual Excess Pressure= 32.25 psi Actual Excess Pressure= 45.98 psi
Initial Middle Transducer

9.64 psi
Initial Middle Transducer

9.64 psi
Initial Middle Transducer

9.64 psiReading= Reading= Reading=

Test Pressure= 18.35 psi Test Pressure= 41.89 psi Test Pressure= 55.62 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 2787 1.0 0 2788.1 4.1 0 2789.2 8.3
0.5 2787 0.0 1.0 " 0.5 2788.8 1.4 8.9 0.5 2790.4 2.4 39.3
1 2787.4 0.8 1.4 1 2789.1 0.6 18.9 1 2790.4 0.0 38.2

1.5 2788.1 1.4 10.6 1.5 2789.2 0.2 17.9 1.5 2790.5 0.2 31.1
2 2788.1 0.0 10.5 2 2789.2 0.0 17.6 2 2790.5 0.0 32.9

2.5 2788.1 0.0 6.1 2.5 2789.2' 0.0 17.3 2.5 2790.5 0.0 33.2
3 2788.1 0.0 5.9 3 2789.2 0.0 17.1 :3 2790.5 0.0 33.3

3.5 2788.1 0.0 5.8 3.5 2789.2 0.0 16.9 3.5 2790.5 0.0 32.6
4 2788.1 0.0 5.8 4 2789.2 0.0 16.7 4 2790.5 0.0 32.5

4.5 2788.1 0.0 5.8 4.5 2789.2 0.0 17.4 4.5 2790.5 0.0 33.1
5 2788.1 0.0 5.7 5 2789.2 0.0 17.3 5 2790.5 0.0 33.2

I
Average Q: 0.2 gpm

Excess Pore pressure: 8.71 psi
Average Q: 0.0 gpm

Excess Pore pressure: 32.25 psi
Average Q: 0.0 gpm

Excess Pore pressure: 45.98 psi

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07 5/10

Prepared bY:...,.k'T0"'-__
Checked by: (Q)<.<k

/I

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

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

Date: 8/18/2006
Boring No: B-950

Test Interval: 62 ft to 67 ft
Stick up length: 2 ft

Test Interval: 60.0 ft to 65 ft (from surface)
Test Type: Double Packer Technique

Date 12-7-06
Date 1-/ ] "() 2r .

Depth of Water
Table= 42.70 ft

h1= 43.20
h2 = 21.80 ft
Pw = 62.4 Ib/ft"

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

Abreviations:
N.O. Not Observed
NA Not Aplicable

Po Max= 55.63 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure= 8.71 psi Actual Excess Pressure= 32.25 psi Actual Excess Pressure= 45.98 psi
Initial Middle Transducer

9.64 psi
Initial Middle Transducer

9.64 psi
Initial Middle Transducer

9.64 psiReading= Reading= Reading=

Test Pressure= 18.35 psi Test Pressure= 41.89 psi Test Pressure= 55.62 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 2787 1.0 0 2788.1 4.1 0 2789.2 8.3
0.5 2787 0.0 1.0 " 0.5 2788.8 1.4 8.9 0.5 2790.4 2.4 39.3
1 2787.4 0.8 1.4 1 2789.1 0.6 18.9 1 2790.4 0.0 38.2

1.5 2788.1 1.4 10.6 1.5 2789.2 0.2 17.9 1.5 2790.5 0.2 31.1
2 2788.1 0.0 10.5 2 2789.2 0.0 17.6 2 2790.5 0.0 32.9

2.5 2788.1 0.0 6.1 2.5 2789.2' 0.0 17.3 2.5 2790.5 0.0 33.2
3 2788.1 0.0 5.9 3 2789.2 0.0 17.1 :3 2790.5 0.0 33.3

3.5 2788.1 0.0 5.8 3.5 2789.2 0.0 16.9 3.5 2790.5 0.0 32.6
4 2788.1 0.0 5.8 4 2789.2 0.0 16.7 4 2790.5 0.0 32.5

4.5 2788.1 0.0 5.8 4.5 2789.2 0.0 17.4 4.5 2790.5 0.0 33.1
5 2788.1 0.0 5.7 5 2789.2 0.0 17.3 5 2790.5 0.0 33.2

I
Average Q: 0.2 gpm

Excess Pore pressure: 8.71 psi
Average Q: 0.0 gpm

Excess Pore pressure: 32.25 psi
Average Q: 0.0 gpm

Excess Pore pressure: 45.98 psi
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Actual Excess Pressure- 18.17 psi Actual Excess Pressure= 45.98 psi
Initial Middle Transducer 9.64 psi Initial Middle Transducer 9.64 psi

Test Pressure= 27.81 psi Test Pressure= 55.62 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q (GPM) Gauge

(min)
Reading Q(GPM) Gauge

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

0 2790.5 2.2 0 2791.2 2.9

0.5 2791.2 1.4 10.6 0.5 2792.6 2.8 32.8
1 2791.2 0.0 10.8 1 2792.6 0.0 37.2

1.5 2791.2 0.0 10.6 1.5 27926 0.0 35.7
2 2791.2 0.0 10.5 2 2792.6 0.0 34.2

2.5 2791.2 0.0 10.7 2.5 2792.6 0.0 32.6
3 2791.2 0.0 10.9 3 2792.6 0.0 33.5

3.5 2791.2 0.0 11.0 3.5 2792.6 0.0 34
4 2791.2 0.0 11.1 4 2792.6 0.0 33.8

4.5 2791.2 0.0 11.3 4.5 2792.6 0.0 33.9
5 2791.2 0.0 11.4 5 2792.6 0.0 33.4

,

Excess
Q*

Test
Pressure Pres. ke (fpy)

(psi) (gpm) (ft)
8.71 0000 20.10 0.00

32.25 0.000 74.42 0.00
45.98 0.000 106.11 0.00
18.17 0.000 41.93 0.00
45.98 0.000 106.1 0.00

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/ft~

= 0.0361 Ib/in3

Length= 5 ft
Borehole radius=~ in

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

1Jf.1~' (" (-I - t.J 7
)jL'JO

(/
Boring No: B:950

Test Interval: 60 ft to 65 ft
(from surface)

TEST #5TEST #4

Average Q: 0.0 gpm
Excess Pore pressure: 18.17 psi

Average Q: 0.0 gpm
Excess Pore pressure: 45.98 psi

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

-----------------------------------------------------y-=--0----

Excess Pore Pressure (psi)

Flow Rate

2794 1
~ 2792' :K:K:K:K:K:K:K:te:te:te

0) . XXXXXXXXXX
-; 2790 lk /::,. /::,. /::,. /::,. /::,. /::,. /::,. /::,. /::,. /::,.
.!: .,., m IiiJ l:l C l:l CI I:J El 8
"0 ...
ro 2788 ••••••••
~ .
.... 2786Q)

W .TEST#1

~ 2784 C1TEST #2

:s: ~TEST #3
0

LL 2782 XTEST #4

:l:TEST #5

2780 1 , , , ,I I I

0 2 3 4 5 6 7 8 9 10

Time (min)

1.0

0.9

0.8
~

0.7E
c.
El 0.6
Q)

ro 0.5
0:::
:s: 0.4
0

u::: 0.3

0.2

0.1

0.0

0 10 20 30 40 50

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

k=e

=
O.OOE+OO

0.00
em/sec
ftlyear
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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-950

Test Interval: 60 ft to 65 ft

Test #2 Test #3

Prepared by: Z0)ij;
Checked by: (.
N.O. Not Obse61ed
NA Not Aplicable

Date: 12-7-06
Date !~11-07

Time
Surface Center

Time
Surface Center

Time
Surface Center

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

(min) (nsi) (osi) (min) (osi) (psi)
0.0 5.7 19.07 0.0 17.3 36.29 0.0 33.2 5542

0.5 5.7 19.00 0.5 17.0 36.04 0.5 31.8 5444

1.0 5.7 18.93 1.0 16.8 35.68 1.0 304 52.83
1.5 5.6 18.85 1.5 16.6 35.47 1.5 29.3 51.55
2.0 5.6 18.79 2.0 16.3 35.19 2.0 28.1 50.28

2.5 5.6 18.71 2.5 16.1 35.00 2.5 27.2 49.08

3.0 5.5 18.65 3.0 16.0 34.68 3.0 26.2 47.96
3.5 54 18.57 3.5 15.7 34.31 3.5 25.3 46.98
4.0 54 18.5 4.0 15.5 34.16 4.0 24.5 45.99

4.5 54 1846 4.5 154 33.9 4.5 23.6 45.07

5.0 54 184 5.0 154 33.48 5.0 22.8 44.15
6.0 5.3 18.28 6.0 14.8 33.15 6.0 21.7 42.60
7.0 5.2 18.17 7.0 144 32.65 7.0 20.5 41.13

8 5.2 18.07 8.0 14.1 32.22 8.0 19.3 39.74

9 5.1 17.98 9.0 13.8 31.82 9.0 18.3 3843
10 5.1 17.88 10.0 13.5 31.34 10.0 17.3 37.32

11 5.0 17.78 11.0 13.2 30.94 11.0 16.5 36.25
12 5.0 17.69 12.0 12.9 30.52 12.0 15.8 35.29
13 4.9 17.59 13.0 12.6 30.11 13.0 15.0 34.23
14 4.9 17.5 14.0 124 29.75 14.0 144 334
15 4.8 17.4 15.0 12.1 29.39 15.0 13.7 32.52
16 4.8 17.31 20.0 10.9 27.68 20.0 11.1 28.93
20 4.6 16.95 25.0 9.9 26.18 25.0 9.0 26.02

25 4.3 16.54

Test #4 Test #5

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer 60

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

0.0 114 28.1 0.0 334 . 55.64 • Test #1

0.5 11.2 27.92 0.5 32.0 54.03 ~50 Test #2

1.0 11 27.62 1.0 30.9 52.81 '00
1 :I: Test #3Eo

1.5 10.8 27.29 1.5 29.5 51.22 '- x Test #4
2.0 10.5 26.98 2.0 28.5 49.99 ~ 40
2.5 103 26.62 2.5 27.7 48.70 Q) o Test #5

3.0 26.35 3.0 26.6 47.91
()

10.1 ro
3.5 9.9 26.07 3.5 25.7 46.85 Q) 30 1

~

4.0 9.7 25.76 4.0 24.6 45.79 :s ~ '4,);:
Ii

4.5 94 2549 4.5 24.0 45.04 ~ ~ XXXX~ 0
D

5.0 9.3 25.18 5.0 234 44.10 '- 20 c XX
X:: 1'" au.........

6.0 9 24.69 6.0 22.1 42.58
~ J

• •
7.0 8.6 24.16 7.0 20.9 41.00
8 8.3 23.69 8 19.9 39.20

f- 10 j

9 8.1 23.23 9 18.8 3846 ~10 7.7 22.78 10 17.9 37.29
11 74 22.34 11 17.2 36.28

o ~.

12 7.1 21.92 12 164 35.30
0 5 10 15 20 25 30 35

13 6.1 21.51 13 15.8 34.35 Time (min)

14 6.6 21.00 14 15.1 33.40
15 64 20.74 15 144 32.58
20 54 19.00 20 11.9 29.06

25 9.8 26.14
30 84 23.98
35 21 2202

MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07
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Prepared by:--=Z=-:O=--_ Date: 12-7-06
Checked by: ff.-. Date: /~Il ~()7

(/

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

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

Date: 8/18/2006
Boring No: 8-950

Test Interval: 84 ft to 89 ft
Stick up length: 2 ft

Test Interval: 82.0 ft to 87 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 42.70 ft

h1= 43.20
h2 = 43.80 ft
Pw = 62.4 Ibitt"

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

Abreviations:
N.O. Not Observed
NA Not Aplicable

Po Max= 68.17 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure- 4.60 psi Actual Excess Pressure- 18.49 psi Actual Excess Pressure- 29.26 psi
Initial Middle Transducer

26.36 psi Initial Middle Transducer 26.49 si Initial Middle Transducer 26 36 .
Reading= Readlng= p . . Reading= . pSI

Test Pressure= 30.96 psi Test Pressure= 44.98 psi Test Pressure= 55.62 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 2777.6 -1.4 0 2780.3 2.1 0 2781.3 3.8

0.5 2777.6 0.0 -1.0 0.5 2781.0 1.4 4.5 0.5 2783 3.4 33.9
1 2779.1 3.0 8.2 1 2781.0 0.0 23.3 1 2783.1 0.2 38:2

1.5 2779.3 0.4 9.1 1.5 2781.0 0.0 21.1 1.5 2783.2 0.2 35.5
2 2779.3 0.0 8.9 2 2781.0 0.0 19.4 2 2783.3 0.2 39

2.5 2779.3 0.0 8.6 2.5 2781.0 0.0 17.8 2.5 2783.3 0.0 36.3
3 2779.3 0.0 8.4 3 2781.0 0.0 16.3 3 2783.3 0.0 37.1

3.5 2779.3 0.0 8.1 3.5 2781.0 0.0 15.5 3.5 2783.3 0.0 38.1
4 2779.3 0.0 7.8 4 2781.0 0.0 14.7 4 2783.3 0.0 35.9

4.5 2779.3 0.0 7.6 4.5 2781.0 0.0 19.7 4.5 2783.3 0.0 37.8
5 2779.3 0.0 7.4 5 2781.0 0.0 18.8 5 2783.4 0.2 371

6 2781.0 0.0 18.7 6 2783.5 0.1 34.4
7 2783.5 0.0 38.1

I I I I
Average Q: 0.3 gpm

Excess Pore pressure: 4.60 psi
Average Q: 0.0 gpm

Excess Pore pressure: 18.49 psi
Average Q: NA gpm

Excess Pore pressure: 29.26 psi

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07 8/10



TEST #4 TEST #5
Boring No: . B-950
Test Interva 82 ft to 87 ft
(from surface)

Excess
Q*

Test
Pressure Pres. ke (fpy)

(psi)
(gpm)

(ft)
4.60 0.000 10.62 0.00
18.49 0.000 42.67 0.00
29.26 0.000 67.52 0.00
7.72 0.000 17.82 0.00

41.80 0.000 96.5 0.00

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/W

0.0361 Ib/in3

Length= 5 ft
Borehole radius=~ in

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

Actual Excess Pressure- 7.72 psi Actual Excess Pressure- 41.80 psi
Initial Middle Transducer 26.36 psi Initial Middle Transducer 26.36 psi

Test Pressure= 34.08 psi Test Pressure= 68.16 psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q (GPM) Gauge

(min)
Reading Q (GPM) Gauge

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

a 2783.5 2.8 a 2784.7 2.3

0.5 2783.9 0.8 6.5 0.5 2785.6 1.8 14
1 2784.7 1.6 16.7 1 2786.6 2.0 34.3

1.5 2784.7 00 15.7 1.5 2786.6 0.0 35.6
2 2784.7 0.0 14.5 2 2786.7 0.2 38.1

2.5 2784.7 00 13.4 2.5 2786.8 0.2 40
3 2784.7 0.0 12.5 3 2786.8 0.0 36.6

3.5 2784.7 0.0 11.7 35 2786.8 0.0 36.9
4 2784.7 0.0 11.1 4 2786.9 0.2 38

4.5 2784.7 00 10.5 4.5 2786.9 0.0 38.1
5 2784.7 0.0 10.0 5 2786.9 0.0 37.7

6 2787.0 0.1 37.3

Average Q: 0.0 gpm Average Q: NA gpm
Excess Pore pressure: 7.72 psi Excess Pore pressure: 41.80 psi

Flow Rate 0.1 c--

l2788

=- 2787 )l(:l()l(:I()l(::t()l()l()l(
;K I

ro --9 2786 E
Q.

C> :I( -9c
'0 2785 Q)
ro xxxxxxxxx roQ)

0::: 2784 x 0:::
l-

t. t. t. t. t. t. I::"'~~ t. t. t. t. 5
Q) 0
ill 2783

I~TEST#1 u:::
~ CTEST#2
5 2782 t. TEST #3 y=O
0 Iu: 2781 m[;JOBElIlJI!lIliJCl13 Cl IXTEST#4

:l:TEST #5 i
0.0

2780

I
a 2 3 4 5 6 7 8 9 10

a 10 20 30 40 50

Time (min)
Excess Pore Pressure (psi)

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

k=e
=

O.OOE+OO
0.00

em/sec

ftlyear
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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-950

Test Interval: 82 ft to 87 ft

Test #2

Prepared bY:-,Z,=,O"'-;,r-- Date:12-7-06
Checked by: {l Date: / ~/ .., VI..!7
N.O. Not Observid =
N.A. Not Aplicable

(from surface)

Test #3

Time
Surface Center

Time
::>urface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (psi) (psi) (psi) (psi) (psi)
0.0 7.4 31.39 0.0 18.7 45.29 0.0 38.1 69.10
0.5 7.1 30.87 0.5 17.8 44.03 0.5 30 60.80
1.0 7 30.53 1.0 16.6 42.47 1.0 26.7 55.91
1.5 6.8 30.15 1.5 15.6 41.08 1.5 23.7 52.15
2.0 6.6 29.75 2.0 14.7 39.92 2.0 21.2 48.64
2.5 6.4 29.34 2.5 13.9 38.69 2.5 18.8 46.13
3.0 6.2 28.96 3.0 13.1 37.58 3.0 17.4 44.17
3.5 6 28..62 3.5 12.5 36.65 3.5 15.7 42.01
4.0 6 28.38 4.0 11.9 35.77 4.0 14.6 40.36
4.5 5.8 28.05 4.5 11.4 34.89 4.5 13.7 38.80
5.0 5.7 27.77 5.0 10.9 34.24 5.0 12.8 37.74
6.0 5.4 27.26 . 6.0 10 32.84 6.0 11.4 35.70
7.0 5.2 26.77 7.0 9.3 31.67 7.0 10.2 33.84
8 4.9 26.36 8.0· 8.7 30.65 8.0 9.3 32.40
9 4.7 25.94 9.0 8.1 29.71 9.0 8.5 31.05
10 4.6 25.56 10.0 7.6 28.9 10.0 7.8 29.93
11 4.4 25.2 11.0 7.2 28.15 11.0 7.2 28.95
12 4.3 24.85 12.0 6.9 27.47 12.0 6.7 28.05
13 4.1 24.54 13.0 6.5 26.87 13.0 6.2 27.29
14 3.9 24.21 14.0 6.2 26.3 14.0 5.8 26.6
15 3.8 23.91 15.0 5.9 25.78 15.0 5.5 25.97
16 3.6 23.64 16.0 5.6 25.31. 16.0 5.2 25.41
20 3.1 22.66 20.0 4.8 23.76 20.0 4.2 23.62

Test #4 Test #5

Time
Surface Center

Time
Surface Center

Gauge Tranducer Gauge Tranducer Pressure Dissipation
(min)

(psi) (psi)
(min)

(psi) (psi)
80

10.0 10 33.07 0.0 37.3 . 67.95
• Test #1

0.5 9.3 31.94 0.5 31.1 61.05 70

1.0 8.9 31.28 1.0 26.4 55.67 Test #2

1.5 8.4 30.56 1.5 22.7 50.91 1::1( Test #3
2.0 8 29.97 2.0 20.1 47.61
2.5 7.4 28.82 2.5 18.1 45.60

( Test #4 1

3.0 7 28.23 3.0 16.2 43.04
, 0 Test #51

3.5 6.8 27.81 3.5 15.0 40.78
4.0 6.5 27.37 4.0 13.6 38.89
4.5 6.3 26.97 4.5 12.1 36.76
5.0 5.8 26.21 5.0 11.4 35.16
6.0 5.4 25.53 6.0 10.7 34.52
7.0 5.1 24.97 7.0 9.3 32.63 ;;
8 4.8 24.39 8 8.6 31.22 X

9 4.6 23.93 9 7.9 30.00 i
10 4.7 23.47 10 7.3 28.88

10 1
11 4.1 23.07 11 6.6 27.85
12 3.9 22.71 12 6.2 27.05 0 5 10 15 20 25

13 3.7 22.41 13 5.7 26.31 Time (min)

14 3.6 2210 14 5.4 25.61
15 3.4 21.83 15 5.0 25.05
16 3.3 21.58 16 4.8 24.52
20 2.9 20.95 20 3.9 22.97
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: :S He I- -.....c-e/ DATE COLLECTED: ~- 1..( - 0 Go

BORING NO. rs ctso BOREHOLE DIAMETER: 4 IN.

SURFACE CASING HEIGHT ABOVE GROUND: 7.. 0 Fr.

CHECK DATUM USED: TOP OF CASING ;/ GROUND SURFACE__

DATUM ELEVATION /V ~

'''.0DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER J Fr.

TEST INTERVAL DEPTH (FROM DATUM): FROM 5 7 f) Fr. TO G2. 0 Fr.

TOTAL BORING DEPTH FROM DATUM: ( 0 '2.0 Fr.

(A) DEPTH TO WATER TABLE FROM DATUM: '-fL. 7 Fr.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: .:::)' Fr.

(C) DISTANCE WATER TAlJLE TO CENTER OF TEST INTERVAL: I ". f? Fr.oMAXIMUM TESTPRESSURE,Po .::),.77 (po = I(A+B) *1] +C*.57 psi)

TEST NUMBER: , TEST PRESSURE /71-11 psi PACKER PRESSURE: f 00 psi

Initial Transducer Readings: Top • 0) , Middle 7. C"II , Bottom ! o. ! I
Transducer Readings after initial pressurization:

, Top' 'Z. "1 , Middle__11_,-=6~e,:.l--_" Bottom __'1.!..;'._4~O::'...-.
Transducer Readings after final flow measurement: -

Top " "Z :> , Middle__I ".:...._/.)__-', Bottom __~_._I_'1~

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

0.0 z.. 7~ 1. .'~ -/ ) , ::)

O. ::>- L7~L.(P ~ -l.J

I ,0 L1C-t1.f l,O .." (
, ~- ~11)·1 ~ 1.1

2.,0 "l."1&"J./ Ie) 7 ·f
«~, rz. 7 e, 1. 'I J3' 7.0

~/O "'l-7 c; '1./ ¢5 7.?J

?r S- ~ '7. or 7.; ~ c..r;
~,D --z, '7 't ") ,; d G. 1
If .>~ '1-1 ~1./ 7 C.~
)' ,0 t.. "1 C; 1, I ~ ;;/ C.P
, .0 /
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DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f5Q~'C>
DATE: '-:1''''';'-'''-'1.-'-'-'Z..,-,,-)t--
TEST NUMBER:_--:....' _
TEST INTERVAL (FROM DATUM): FROl\t '57.0 Fr. TO ,~. .;> Fr.
DATA COLLECTED BY: __-:S-...:Wo...:.:::...~......:....:~= _

SHUT-IN TEST

PRESSURE:, psi

c. .\
C.O

~.()

).r.o
EQUIPMENT USED
Transducers: Mini Troll Serial Nnmbers: 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

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

Ct?O G. ~,;? '?-cf1 ~ t) 0

co.~- ( .-- (;) ('1 A-7
1,0 ri' ~ (<!K.. 'tL
I . ') (

...,
( "' c.;V

'.-t) (, "7 1'1,"7
'-.~ c..( I.e., ; "t ()
).0 ','7 lCo.. ,P7
~ .;:)' C.7 ( 'i , fii,)---

'f.e ( '(.I l~.)?'
14 ,S (,.--& (c". ;'0
)- ,,J (~ .r /'\,7,\

Il" .0 ~.(;, ( '.7J
7.D Co . .; /0,11..-
1.0 G. ") ! '" .CD ~
~.o c, , ) I c...r_ ~
IID·D c... (..j 1\.(,,1...
\I.e (~. '1 /q.:s- ;IT

11-.JO (p.i.\ /".S fc

1.7.° c,,) i "\5<'
r""':O [, .~ .00SZl

! "".0 6, ,'1 1 q,.~7

2(:),0 r.l- I c... ;t"~
w,o Co~ { f '\.3 I

, ,

Above calibrated 5-5-06 or 5-18-06 Be" :>D _ M \ .::r 7 - Co '­

( I - Bi 51 - t I

1\
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: -::s \-1._ ....~, DATE COLLECTED: ~. '- \ - <:> G>

BORING NO. () cot .> '0 BOREHOLE DIAMETER: \....( IN.

SURFACE CASING HEIGHT ABOVE GROUND: L . 0 FT.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUM ELEVATION /VI&""

~\- D
DISTANCKBOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ~ 7. 0 FT. TO 'L. t? FT.

TOTAL BORING DEPTH FROM DATUM: l tS '--.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 47.7 FT.

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: I {,.. [' FT.

.)!.~ MAXIMUM TEST PRESSURE, Po oS?. 77 (po = [(A+B) *lJ + C*.57 psi)

TEST NUMBER: L TEST PRESSURE ')y, e"l psi PACKER PRESSURE: , "0 psi

Initial Transducer Readings: Top ,; 0~ , Middle 7. "" ( , Bottom I 0 ,!
Transducer Readings after initial pressurization: •

Top .1-3 ,Middle \~. ':) , Bottom CJ.' cz
Transducer Readings after final flow measurement: ""\ 1. "'1.{/

Top ot'""L'7 ,Middle __....:-':-..'_"'_~, Bottom __9......~(_C'f~_

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

lJ,o 2.7'1").1 / ~.O

0.:;- L7q-.., ?. C G.O,
~

I 0 1.7 Sl.s- ", I~, . (,.

I
~

7.."7 ~l ~- ~ 1~ '1'),

7...,0 7..7 117 -- f25' Ie.. '7.-.)

C...; "27 '11.:)
0(lf ( ,.~

? ,0 2 1 <;'1.~ Icf (~."
) ') L 1, 3.S f?J ("'1
1,0 'l""l '1 1.) ~ I ~·1

'1 .5 '27 ct ),)'" ~ (Cc·1.
7. -r Ct. 1, .5 // f (. S').,0

~,D
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DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: '7> '1 )-0

-=-"'-----,--,--
DATE:g -'" 1- CJ ("
TEST NUMBER:_-=z:..~ _
TEST INTERVAL (FROM DATUM): FROM s: '7. l> Fr. TO ':;;;''2.0 FT.
DATA COLLECTED BY: Tl-l-o....-e;/c!

SHUT~INTEST

PRESSURE: psi

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

o,D t~.e, -:> '"1 • "Z. >-
0 . .,:) -{ C -<4. '-j q , 'L- 3

f . b I (. ~ "7 ~l.1 2...0
, .5" [(,.( "'<:'-l,I"
2 .0 [~-( " Gr./7
1..':> If... & 1 Cf.oi?
') If) ".& "7 'i.e? '(
") 'J ! I,-~ 7 d .(JJO
\.t .0 I'.) ") l_ctl!
'-f-> I CP.':> ) 3.C,Lf
:>,Z> I~.~ 'f:,-;.ctl
C:-O I c... >.{ n.£')-
1.b I {,.U" -)1.7"l
(.0 ie.") J J.'7'1
Cj,r, t (,,·3 7')~'l

f~.C \ t,;."L "7 5.~ f.(
!I.b ) "l.... -..,.~ C-I
r2-o II. • 1 ?1n)"/
\3:0 i fA. ( -; ,,:>/
(\{.1} 1(" { '"}" .}')
I;:.":." 1(,;0 n./.{p

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial Dumber 2634708001
Flow Meter Omega FTB4110 serial Dumber 32019518
Stop Watch: serial number SWI

Above calibrated ~~06 or ~18-06

I I _ '1'-:>/ _ \ I
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DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

c,..I"l{~. '7~. ,Bottom

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: '540....,. ..... ,...,/ DATE COLLECTED: 8-1.1. 06

BORING NO. 13 c;..)'Q BOREHOLE DIAMETER: '-} IN.

SURFACE CASING HEIGHT ABOVE GROUND: -z. . 0 Fr.

CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__

DATUM ELEVATION I""VIt
~-. 0

DISTANCKBOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER Fr.

TESTINTERVALDEPTH(FROMDATUM): FROM 57- 0 Fr. TO G oz. J Fr.

TOTAL BORING DEPTH FROM DATUM: I ([) (.. <:} Fr.

(A) DEPTH TO WATER TABLE FROM DATUM: l{1.1 Fr.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: •.::J- Fr.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: I C·:? Fr.

MAXIMUM TEST PRESSURE, Po :) 7.77 (po ~ [(A+B) *1] + C*.57 psi)

TEST NUMBER: ? TEST PRESSURE 5(~ .., 'psi PACKER PRESSURE: '00 psi

Initial Transducer Readings: Top . 0 3 ,Middle~,Bottoml 6. II
Transducer Readings after initial pressurization: " ~J tr

Top .. "'2. ) , Middle ..h , Bottom q. t OJ
Transducer Readings after final flow measurement:

. Top (;"i, Middle, ,
, --------.

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

00 ?71 7 ...:.(" / /Y?
0·)- ""2 7 'i.1,C, .? "'-cr.p

\ 0 "'t7 C41 ,C, ff 2'1. 7
! -

'27~'),) ., ~ lCj , 7
1. .0 &,111.,/ ;2? "2-or~ 1
L -

"2.-7 '1"'. c;: ~ <;f. J-.)

) tD L..7("1.~ ;2f sf. "2-
.... .5 ~( Cot -I. ~ C2f 5(. I>
'"\.0 '"2.7 ~ "1 .'i g S? '-
'-\ ;) '2-r c... '"'I .'1 eJ ~7. (

-] .'0 ~7'l1,'1 0/ -~"'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.:-->.Gf-"_.)."..·1) _
DATE: %f -1-1-0 j;.
TEST NUMBER:---=> _
TESTINTERVAL(FROMDATUM): FROM S7.'V FT. TO ''t.O FT.
DATA COLLECTED BY: _-"'5::::.......:..:11ow...:::..::..A~ _

SHUT-IN TEST

PRESSURE: psi

PAGE~

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

C!) .-'0 )'-./ ~-z.."7
0 ......- 1 ( .~ ·C/. ..)~O

t .0 '1(.&> S'-.I..{O,
~ "It .7 S'<. '"2 7

2 ..0 ,1,Q, 5z.. III
"l.. •.~- -f(. ) $'"L ,0 "Z.-

"1,0 1/." ·,;;n .Et'
'3.5 ?l 2- .s1.7(,.
H .-Q ')1.\ Sf .(" ....(

~ ;S- )1,0 ~\ ·b-t
5,'0 1 c0.Q .;J~\. 37
le ,6 ">01,(, ~\ .~

7.0 ").0 ~ .::>O,~("

~A::J 10 \ '-1 $01:7
CA..O '\6 '"l. ~v. i03
( 0.0 ~.'" 7)- 0 _G-~

l\.O '-LQ.) l...AY'v-lA...'t
IZ,.O "LCo. .J ol.f c..,. (..:s
I">.D ~c, :'t_ w."'-,..:::,L\
\ '-'\.0 29, \ t.\ ", II l-I

\) .0 . z'1. I . 1..1 q. '} L(

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega F'TB-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18"()6 lesJ.s ~. 15,\)"0"" M) '5'7- ~z

\ \ - (3 ') )7· I,

I \ II
- T'J 57 •

DATA REPORT Rev 0 MACTEC ENGINEERING'?!! CONSULTING. INC 1/23/07



FT.

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATACOLLECTEDBY: :rHo",,~ DATE CoLLECTED: E'- ~,-o "
BORING NO. B --. )'0 BOREHOLE DIAMETER: '" IN.

SURFACE CASING HEIGHT ABOVE GROUND: "'1..0 Fr.

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

DATUM ELEVATION N r

DISTANCE" BOITOM OF TOP PACKER TO TOP OF BOITOM PACKER '5. iJ
TEST INTERVAL DEPTH (FROM DATUM): FROM S7.D Fr. TO (;.Z.7) Fr.

TOTAL BORING DEPTH FROM DATUM: 101.0 Fr.

(A) DEPm TO WATER TABLE FROM DATUM: \1'1 7 Fr.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: . -r Fr.

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 1(,. P Fr.

X MAXIMUM TEST PRESSURE, Po ~-2. 7 7 (po =[(A+B) *1} + C*.S7 psi)

TEST NUMBER:'" TEST PRESSm&w-t:.11-~T....,~CKER PRESSURE: l ., () psi

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

Initial Tra~sducerReadings: Top , Middle -"', Bottom _
Transducer Readings after initial pressurization:

Top , Middle -', Bottom _
Transducer Readings after final Dow measurement:

Top , Middle -', Bottom _

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

b.O

O.S-

I 0
\

,
.':)

1. ,0
L

,
)

)n

" -.J
~ 0\ .

-
'" .J
i,,0

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



FT.

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ~~"'c...d DATE CoLLECTED: r-"tl~o~
BORING NO. O,,~ '"'0 BOREHOLE DIAMETER: L( IN.

SURFACE CASING HEIGHT ABOVE GROUND: L. . () Fr.

CHECK DATUM USED: TOP OF CASING X GROUND SURFACE__

DATUM ELEVATION IV /Ir

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTIOM PACKER S. ()
TEST INTERVAL DEPTH (FROM DATUM): FROM ~-7. 0 Fr. TO G1.0 FT.

TOTAL BORING DEPTH FROM DATUM: (02.0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: ....\'1:y Fr.-(B) SURFACE GAUGE HEIGHT ABOVE DATUM: . ~ Fr.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: , (,. {? Fr.

MAXIMUM TEST PRESSURE, Po 5"~. 77 (po = [(A+B) *1] + C*.57 psi)

TEST NUMBER: ~- TEST PRESSURE $'- 1 7 psi PACKER PRESSURE: 100 psi

Initial Tra~tducerReadinls: Top •Middle , Bottom----
Transducer Readinls after initial pressurization:

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

Top ,Middle -..:, Bottom _

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

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

D.O
0.5
I 6.
\ ")...

L...O

1.. -::>
~.D

"5 -,J

u., , 0

'"
':>

'5 .f)

DATA REPORT Rev. 0

'\ es+. ..!kll;)fI~J L
\\ f pok \l'-"Ifl"'~ t ..... k..~

MACTEC ENGINEERING & CONSULTING, INC. 1123107



PACKER lESTThTG CALCULATIONS FOR P(MAX)

Date: ~- ( $?- 0 Co

Test Interval: S 7, v to C. (. i) feet from Datum

Casing Stickup "( . 0 feet

PoMAX = (hI xl) + (h2 x 057). hI and ~ are in feet, see sketch. PoMAX is in psi
5 .....$ ~

hI =Distance from the 8a:ttim to thewater level
h2 = Distance from the water level to the center ofthe test interval

hI = 4'). ~

h2= 5q:L =

PMAX= l...J).L. +~= 57..77

SKETCH

(.D.....-

DATA REPORT Rev. 0

:sL 1..(.7

\Dr S7

~~~__ J

MACTEC ENGINEERING & CONSULTING. INC 1/23/07



PACKER JESTING CALCULATIONS FORP(MAX)

Date: ~ -I f(. C> (.

Boring No. (> c;.:>-0

Test Interval: 't..0 to b Z0 feet from Datum

Casing Stickup__2 0__feet

PoMAX = (hI X I) + (h2 x 0.57). hI and~ are in feet, see sketch. PoMAX is in psi
5':><

hI =Distance from the.Qat.um.to the water level
hz= Distance :from the water level to the center ofthe test interval

hI = l.; '3. z

r U ­hz= \.- .)

+ I c.. I..n. =
_--=:~---

SKETCH

-

-
~---

taT..
-'"1
'--

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



FT.

i .

I)

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: '3 He .... "'" vi DATE COLLECTED: __~_-_1&_"0_<:'- _

BORING NO. f3 ~j"O BOREHOLE DIAMETER: <.t IN.

SURFACE CASING HEIGHT ABOVE GROUND: 'I..V FT.

CHECK DATUM USED: TOP OF CASING-L GROUND SURFACE__

DATUM ELEVATION /V;r

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER .::,""'.. 0

TEST INTERVAL DEPTH (FROM DATUM): FROM "'"2,0 FT. TO ~7. 0 FT.

TOTAL BORING DEPTH FROM DATUM: 10'2.. 0 FT.

(A) DEPTH TO WATER TABLE FROM DATUM: 4'2.. 7 'FT.

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

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: '2-('? FT.

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

TEST NUMBER: , TEST PRESSURE I cr. 3S" psi PACKER PRESSURE: I f)U psi

Initial Transducer Readings: Top •'t.-l.\ ,Middle <\, (, 'i 'Bottom f 7. • '-(2..
Transducer Readings after initial pressurization:

Top • 'Z.. '2.. , Middle. / '2. (;. ? , Bottom It. c;. ~
Transducer Readings after final flow measurement:

Top •"l.-'j ,Middle __,_~_._4_'_~,Bottom

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

,!(J·O 2."7 P 7.0 / 1.0
0·)- -I. 7 1 7. () J:Y \.0

1.0 1.-73'·L.I o?? \ • \of

\ ,'5 ",7 8" &'. \ \. '1 Ie -b
Z.O f~.1 ,e} If)· ~

~

~'7

£..,5 '1-7 f ~·I ff (p . /

'3.0 7-7 f t.' ff 0·1
J,-) 27 gc;. \ ft s-p

u."O
'7,.7 '8<6.( ..e) J'.8

~\ .) 17 'f~f). \ .f2J ~',?

5.0 7....,~~.1 eI ~'. 7
~ .0

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 13 ..... .:1-tl
DATE: t' - \go- V Cd
TEST NUMBER:,__' _
TEST INTERVAL (FROM DATUl\'D: FRO~ "2,.0 Fr. TO "7.0 FT.
DATA COLLECTED BY: S ~'t>~~____--=e.::..- _

SHUT-IN TEST

PRESSURE: psi

4.)

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

@.O ~"'.. 7 ( ~ ,07
0,:::> .)' .. 7 I T.o 0

1 .0 :::>'.7 IR. ~")

\ .~ ~-, If-iI'::r
"Z..o ;::.'. Go , ~. 701"

"Z.., '"':>- S:{. \~. "7 (

),e ~-'. :i" ur. It. J
") .7;>- S·l..1 \ 8. '57
~,e 4 t"i,..~ ..:::5'. l./ 18.¢,,-0
l\.:> .),~ I 't. \,,1 b
- 5·1.( { cf, YO':> 0

fA .0 ~\. ) ()'?.R

7,0 ::,..... ~ I X, 17
g.o S'L l,t· 07

".0 .2). \ 11. '1<f
/0. 0 ;:) ., 1'"7 J'S'

11.'0 S.C) \'7.7J?

/1.0 5.0 ,7 . ,e,
I }.t> l.1. '" 17.~,,\

1,-\.0 '1."1 \ 7.:;,- 0
IS.O \..\,.~ 17. \".\ 0
((p.o '-i.E? (7 .) ,

<..o.B '"L C1 ft .. 0" ~-

:5'.0 I .. :s- '-\

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 Fr
l

( ,.
c. S1"'$ •

Bi.:)() ..... MI'-1. - '-7
- f (

If - 0, ,'-
II\( _1'I(,,"L--

DATA REPORT Rev. 0
- ""'-

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



, Bottom -...:..l'\~,_)_,,__

, Bottom _I(.:.,..:.....:;)~~:...--_

DOUBLE PACKER BOREHOLE PERMEABll.JTY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ::! ~,,-,J DATE COLLECTED: _.-::~:=.--....:.I-.::.c<'_-_c.9_(.__

BORING NO. m~-O BOREHOLE DIAMETER: L-f IN.

SURFACE CASING HEIGHT ABOVEGROUND: "L 0 Fr.

CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE__

DATUM ELEVATION IV'.,A-

DISTANCE' BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ~- • t:> FT.

TESTINTERVALDEPTH(FROMDATUM): FROM <:;..2. (f) Fr. TO (,; 7. cJ FT.

TOTAL BORING DEPTH FROM DATUM: (01.·0 Fr.

(A) DEPTH TO WATER TABLE FROM DATUM: 41..7 FT.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: • ':J- Fr.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: Z \. ~ FT.

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

TEST NUMBER: 7---- TEST PRESSURE '1 C. ,.1 psi PACKER PRESSURE: I 00 psi

Initial Tra~sducerReadiugs: Top .1." ~ , Middle e., .G, Y ,Bottom I 't . <-( 1..
Transducer Readings after initial pressV~tion:

" Top G , Middle ( V' y ~
Transducer Readings after final flow measurement:

Top f c... ( ,Middle "Z..~. r ?

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

0.0 1..79'1.1 /' <-t. I

0.:;- ,-"1 ~~ .1' t .....( t-.~

I a -z.1r[~ .1 .0 T~·~

I ,~... ,,1 gq.1.- .. ~ \1.t\.

1. ·0 1-7t ti .1.. j/ ( 7 ,("

1-,5" 1.-,8''1 :2... J{!1 17.)

l·{) "2.. 71£1.1.- / 11·1

) <2l- t...'11".'-. If' "A

l\lO 'Z."1{~'L. P if, ·7
l{ ,S- 1..1 1G1.·1- ~ l1. '1

~ .10 1,--Z i ". 'l. ;r ,1.)

l,.o

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: ;5 <1..)-0

DATE: ~ - nl- 0 e-
TEST NUMBER:__"Z- _

TEST INTERVAL (FROM DATUM): FROM "'1..0 Fr. TO 67.0 Fr.
DATA COLLECTED BY: __:':)_~_....----:..lOY/~ _

SHUT-IN TEST

PRESSURE:, psi

PAGEj
2_

J~~)J&
it-

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

0.0 (7. ') ') C·~ ~
- /7.0 "J'.oLfco.~

I . e;, I (, • ~ )::>.".1'
\ .-i /(,.{; I,S·4.1

'1.. .0 I (,. .3 JS, 1'1

't.;) r(" 1 ']/.00

'} .~ 1l,.O "'}~. (,9
:; .., , ::;, 7 "3 '1·1/
'I ·0 I ::s, :r 'J Y. I ,

It.( .')~ ,,f-;l.[ ?1.'10

5 0 I ::>'. "-1 ~),'-lg

CO 1'1, R 3110J
1.0 (~,L( ') 'Z.(j,:l
Lo '14, ( )1.""l. "1-

'1.'0 '>.'2 ')1,?i3

10. .D 11. 'S' 71.> '-\
\ l.D 1\ ? "') {). (f l(

\"2.. '0 \ 1. '\ } 0,:51-

\" 0 1(. (, ") 0 • 1\

11.\.1} 11. • v.. 1.".'1)'
r:r ...O -tl_ \ -aq,.)'\.
"2..,1) •~ til .c;." 7... (. C. g
1.."5. 0 "'."\ --z.~. I Z'

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 SWI

Above calibrated 5-5-06 or 5-18-06 l'~S.t-S: 13 ~;-0 - 8?. (,1. - r..7
q ~ T-r 'Z - (f

1\

DATA REPORT Rev, 0
. .-..

MACTEC ENGINEERING & CONSULTING. INC 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

, Bottom _1_I,_"1_{,_

FT.

IN.

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: --:> \-1-0",," c"j DATE COLLECTED: ? - ( ~. cJ) G

BORING NO. (5 ~~(J BOREHOLE DIAMETER: c..l

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

CHECKDATUMUSED: TOPOFCASING Y GROUNDSURFACE__

DATUM ELEVATION Ark

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER .;)'. ()

TESTINTERVALDEPTH(FROMDATUM): FROM c-2.0 FT. TO &7.0 FT.

TOTAL BORING DEPTH FROM DATUM: 1& 2. c> FT.

(A) DEPTH TO WATER TABLE FROM DATUM: "'1." FT.-(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ' '::l. FT.

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: <"', ~;'" FT,

MAXIMUM TEST PRESSURE, Po :5'::>- • Co "Z... (po = [(A+B) *lJ + C*.57 psi)

TEST NUMBER: 'I TEST PRESSURE )-:)"'. 'Z.psi PACKER PRESSURE: (GIO psi

Initial Trallsducer Readings: Top r. ""L Y , Middle "\. C '--f ,Bottom I 'Z. •'-{ L
Transducer Readings after initial pressurization:

, Top • "t.\ , Middle "Z ::". ( t?
Transducer Readings after final flow measurement: (.::>- ,:;-0

, Top - \ >J ,Middle -', Bottom _'_1_,)~7_
TIME (MIN) FLOWMETER Q(GPM) SURFACE REMARKS

READING, (GAL) . GAUGE, PSI

(f}.O 1... 7 J>,,-z.. ./' ~.J

dJ - t.'7 '\ ~. ...( -i...Y 3'·), ,J

/ .. 0 "1.'7 ~o. L~ /6 ') t. 'Z.

1.5' 1--1. '1 tJ. 'J..... .2- '7, ( . I (.Jl..."J 6~ ~D""~ ~...,

l..a "2.-"7 "0 . :) p- ., 2 ~ 't

L - --z..-r'\f!).T £ '>. Z.'J

).0 '1:~O - f!5 J)' )• .:>

),~
- 9f ") '( _Coi..,."'T""Il!7.)

'L '( "I. c? ., r 71.. )
,...

It.O
y. )' 1,..-"1 or C!J • :) ;z1 '31-/
- "'Z. 1~o,:J- p/.).0 ") 'l_ '-

~<D
/

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: ;1 q so
DATE: f-(~-<Du

TEST NUMBER: ?
TEST INTERVAL (FROM DATUM): FROM 61.· c:J Fr. TO <:. '7. [) Fr.
DATA COLLECTED BY: 5We.....~

SHUT-IN TEST

PRESSURE: psi

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

0 r!J -,~. "'2 :5 S~ 4"Z.-
o.;r \t.C J---I. q 1.(

11,0 1~.o.( 5" "'Zi?;

11 .5' '2.0\. "} :r I . .:>~~--

2..0 'Z. (f.~ »-0. '2. 5?
'L, ...... "l..:1 .""Z.. t..J..o...v:£,
'"C, 0 -z..~ .1.- Ll7. "\,

"'l. • ..; "Z..5.) Lj(,.'1.~

"': .0 Z. l.I, ) "1 S" . "' '\
l.4 • ..; ?/off . 2i.r". '-\:;;,- c!/ 7
~ -;:) "1.. 1... ~ 4,--(,1,)-
~.o 71.1 '-\ '1.. • (.,0

-r.~ 7 0 • ",' Lt ~ • r"3
~.1J \ '1 .3 ] Ii. 7C-{

CI.O (cr . ) J :J. "'I. J
(I!'. 0 \ 7 "1- -:s '"( .1 "L

\ \. () (,. '::J'" J c..f1...j-

,'Z·o ['3."b j ',).""lo..

(~.D \-).8 ") U.1.")

p..".o t l,). .l.\ '3>.,-\\\
P .0 '().7 '} <. .:;.1-

"'2-0 • () l L I '(if."")
"1.5.~' ",0 '- t. 0 z.

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FI'B-4110 serial number 32019518
Stop Watch: serial number SWI

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

13 C\S"O - 111\) '1. -" 7
I( - '1) b<. - l \

f\ - 63 "'L - «

DATA REPORT Rev, 0 MACTEC ENGINEERING-t'J?-CONSULTING, INC 1/23/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

g_I~·06

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ·::n-.le-'f.y e,../ DATE COLLECTED: --=-------
BORING NO. 6 "\s e? BOREHOLE DIAMETER: 1...--( IN.

SURFACE CASING HEIGHT ABOVE GROUND: -z... 0 FT.

CHECK DATUM USED: TOP OF CASING ~ GROUND SURFACE__

DATUM ELEVAnON Ivfr

DISTANCE'BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ::::,'.0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM (;;7.", 0 FT. TO b 7. v FT.

TOTAL BORING DEPTH FROM DATUM: 101...0 FT.

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

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 6 ~ FT.

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: "t... I. t: FT.

{/ MAXIMUM TEST PRESSURE, Po S:5. ,'- (po = [(A+B) *lJ + C*.57 psi)
fL

I TEST NUMBER: '1 TEST PRESSURE '"L. 7'£1 psi PACKER PRESSURE: I eo psi

Initial Transducer Readings: Top .1. Y., , Middle q .~i 'Bottom i "( . y ""'l.
Transducer Readings after initial pressurization:

Top .! g , Middle __L_·_5_,S_o__., Bottom _ ......'1.=-'">__b_
Transducer Readings after final flow measurement:

Top .'LO , Middle__,1.f_,_r_,_-" Bottom _,_I_.1_"__
TIME (MIN) FLOWMETER Q(GPM) SURFACE REMARKS

READING, (GAL) . GAUGE, PSI

6.'0 "'L.., ~ ".::J- /' c.."Z..

O. ':J- 1-~ ~l."'L t .Y \~,\tJ

I ,6 L.('\.\''- ¢ \.a.\l.

I r ~--- '"LL G-t I . "1. fZ ~ c. 10

Z 7-"7 C\l.L /6 -,'0 t(D,::>

<. ('::>- 'L"1 ot l.l.. % (0·7

3. 0 /..-7 " \ . "L ~
('"\

t L . '"
.5 (':::,--- "£..-t'il,1.. g [I . 0

YIf) 1.-7~1.1..- er I L. r
~ .~- -z... '"7 C1 I. "L- )Z5 It, :r
~.... ,"0 '"l7ct.(,( sz5 II . ~
& t"'I

'v

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: ::::f 't:!(J,-,,~j DATE COLLECTED: f"-t (f. 06

BORING NO. 6 ";~o BOREHOLE DIAMETER: l.4 IN.

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

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUMELEVATION ~

DISTANCKBOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ,j. 0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM (, '(.0 FT. TO '7 C' FT.

TOTALBORING:DEPTHFROMDATUM: Ib1 0 FT.

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

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

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: '( I. ~

MAXIMUM TEST PRESSURE, Po s~. ~"Z. (po = [(A+B) *1] + C*.57 psi)
~ -Y.(,"l,. _9 r /TK·,S"

TEST NUMBER: '::;, TEST PRESSURE - r~ >5 psi PACKER PRESSURE: /..0 0 psi

Initial Transducer Readings: Top~Middle e, ." i 'Bottom f1. L( "t.
Transducer Readings after initial pressurization:

Top . 1..0 , Middle _-=-'--;-l,.._1'..,...1''''"_--'' Bottom _,.r-;'-;';;;-'~_
Transducer Readings after final flow measurement: '- r. 4 I .1. 1..;,~G:

T h 1 c ~ 2""lt-- Middl -:£0'. a '-( Bott .. I "7 Ie, op . ., . \ '-2" e__-=0-71i-=-=~, om _-==:--:::~
• \ ~ ;;n-h-?-r --;r~<1"-"4

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

0,0 l.7CA...l1... ---- L_~.
0.-:; ?-7 ~t. (, J.....f 'l. ~
! , (j "1.7~ L- 6 Y )/.1..

\ ..-
':L7~1..." ):5.7,~ J?5

<- Q 7.7 Cot L. fa ~ J tf. "2.

l ... 1.-""74:1.1.-'" % 72.&.~
') .0 L7~1_Co f({ ':;I "}..)-

? ,)'- 1-""19 1 .' g 5' Y~o

" n "2.£ ct 'L~ £' >-7. ?l

'\ ·5 c.7't'Z·~ 5 ] 1- '\

) .0 L7~1..G, ~ 51 ~

~,o

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: aq ..)-'0
DATE: f- (5'.0 s:.
TEST NUMBER: ~-

TEST INTERVAL (FROM DATUM): FROM <:0<..1:7 Fr. TO G7. 0 Ff.
DATA COLLECTED BY: 51~o '-'e-t/

SHUT-IN TEST

PRESSURE: psi

PAGE~

rz,

;jS;} .'~ jOh
t/ (Z-

~, '-\
.,. 1

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

D.V ~~e.-I ~ :). C!J ~
D·.::> "17 .0 ,.,-q.O ")
I .0 )~ '1 X7.. ~(
l . :;:,.' t. - 5' • (LClI,)

t. ,0 L$·) 4~ ,I\.~

1.,:S- ):1·7 y , 7. ()
>,0 1..« .(, Ln. ~\
> <>- 1..>' . 1 t..I .. ,'2)
c..."o ....t.\. e- l;.I. ':5" ~7 '\..
4 .:;.' '(...l{.O L,(:) c~ '-\

5,0 'l.)' \..\ \.-\ 'v(. \ d
\,g.o '"2"L.\ \..(7. ,-~

1.° ,...." 0 . "- l,\,t,OO / ....,.
'l.~ (CA".fA.., ~ l1\r~""C
~.o l<{"y '~ ~ .v\ (,
(((),O 1 '7. e:, :> 7 "\... ~
\1.0 l-',.7 S c:.. '? {'
\ 1.:0 I v.l..\ -') ..,'. -< ()
I),a '::::"-K ~Y.'3:.)
ll.Co 1-:::'-' I 5"31-/0
(-;,..... 0 . lY. L, )£ S j)
I"2fJ J.12. \(. ~ '"t. '" • 0 c,
1,;:;;',D ~. ~ -ze. ILl

"l> _n
'1":5. 0

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FI'B-4UO serial number 32019518
Stop Watch: serial number SWI

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

I,
( \

/'V\)G1.-r;,7

T)-'Z· \1

~) (p'-- ,I

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 150
DATE: K-I 7-0> "
TEST NUMBER:._---:.~ _
TEST INTERVAL (FROM DATUM): FROM ~{. (Z> Fr. TO C '7. 0 Fr.
DATA COLLECTED BY: ~Hz:- .... tJ...-ef

SHUT-IN TEST

PRESSURE:, psi

PAGE~

t-!j,

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

b.D ! r. L( ~ t. \ 0
O. "J if...., L7, q""L
\ . 'D \ (.0 '2. 7. fD 7

1 •.J' , ri ;? / 'l..---Z /2.,,-

RtO llO ·r I '-" '\S
'( ...11\ (o.{ .<--c.. (,,1..

),'0 l ([) ,\ "7 ~.> <;
~ ..::,..... CA.;O\ "L~ . c"1
'-I .0 ~.? "l.-=" .7 10
I..( •.>

V\. '" "'2-~, '-I. "-

S. () '\ ..J ""22)-, \ 'i?
C. .l) Q".O ~L-Y. c. q

7.'V .fl. & '"'2- '"\. \ (p
~,'ll ~. -; "2.).&'1
Ct,o f. \ ""2-1. 1... ')

( 0. 0 -, 7 '2.."t.7?
, I..() 7. Lr -z. ? "} c(

, ~..-o Ie \ "2./ .'1'-
/3co ~" '-I."::; I
111<"1' (... ?' ~/I. 11 0
\ Y,17 '(,. . '"\ "l.Or 7'1

'LO,a G' ..., tq ,,<0 ()
~v~7 ..... t;?-'7'f t-z'(

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial Dumber 2634708001
Flow Meter Omega FTB-4110 serial Dumber 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
rrp[,/~" (j C1SlJ - "'" \.{ 'L -(,1

I , - -r y 6>2 • l'

I( - (3((11'2... \1

DATA REPORT Rev, 0 MACTEC ENGINEERiNG i'f'"CONSULTING. INC 1/23/07



PACKER TESTING CALCULATIONS FOR P(MAX)

(5 c; ~-<.?Boring No. _

Test Interval: t 1.(. 0 to '? ~. 0 feet from Datum

Casing Stickup £.. .0 feet

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

hl=Distancefromthedatumtothewaterlevel-t- H'J"+.<' (;."J.... ("..,~ 0 .. 1-",-..

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

Y 2:..--; = 4 1. t?

P MAX = '-\'>.2.

SKETCH

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



,Bottom

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL' PROJECT NO.: 6468·06-1472
DATA COLLECTED BY: -5 t-J.wJ DATE COLLECTED: __~_-_{_g_-O_' _
BORING NO. ~ 'i j -D BOREHOLE DIAMETER: <-t IN.
SURFACE CASING HEIGHT ABOVE GROUND: L.... 0 Fr.
CHECK DATUM USED: TOP OF CASING-L GROUND SURFACE__
DATUM ELEVATION /V'1'r

DISTANCE' BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S. 0 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM CY .{) FT. TO e ~. C) FT.
TOTAL BORING DEPTH FROM DATUM: 1 0 2..0 FT.
(A) DEPm TO WATER TABLE FROM DATUM: '-i'2..7 FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: .5 FT.
(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ~ 1· 8' FT.

Y3 MAXIMUMTESTPRESSURE,Po kg-·/ " (po =[(A+B) *lJ +C*.57 psi)
TEST NUMBER: \ TEST PRESSURE 7.-"Z..'1~~Si PACKER PRESSURE: too psi
Initial TrallsducerReadings: Top 'g ..:i'c.... ,Mid~)' <Go,=? , ~~Bottom "2 Cr,' LfTransducer Readings after initial pressurization: Jt'_11"

. Top t1 c7 ,Middle ?..~, 1.::>- ,Bottom ')7.L "\
Transducer Readings after final now measurement:

Top t. f.) - ,Middle "l- '"Z.,' C

DOUBLE PACKER BOR]:HOLE PERMEABILITY TEST DATA SHEET

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

O,b '-.77 1·Co / - <9/. '-\
0.)

"~7 17. " i!!J ... ,1. 'C
( .0 .., '1-rf1.1 ~.o -r~.l.-

, , '5 'L-7~" .? .i 'i . l
L ,0 <.. ~ 7,.~ ff r.~

"Z..') <"'77&i.3 ;;r 3. ~
),0 (.;7 7q,)

!!!f $.Y
~ - 277') If ~. I.)

L...~7ti.) p( ""~.O 7.~

~ ·S
/"-'

1.~-z..1'1 c; .') rz{
).'0 7,,-rG,) ;ef 7·'1
\" .0

_. .1: I?~/ frll.(,,~ .'",~-lW(...L..(.-s- ..... -(.. "".,\1 be "~i') 1./x·H... e ...""4-....,,,,1 pr'(.~! .. ,.f.
,-"S4-ht! _~ t-h<. Y3 ""-"'.1fo, wh·"c",:S bt..{..tI\/ 1\1 ....+. pr eS$IN"-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.: Ii ,\.)-0

DATE: ~ -I ~ -Oll.
TEST NUMBER:_.:...' _
TEST INTERVAL (FROM DATUM): FROM rot ·0 Fr. TO tfl..r.:iJ FT.
DATA COLLECTED BY: -6 H~w---l

SHUT-IN TEST

PRESSURE: psi

L"" .:>-'-/
"l. &.\.'l 6
~&.\.'t. I
"l. ~.tll ::-

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

6.0 7.~ ~ t . .s 'I- 7.' 1~·~ 70.":>
1 .-t> 7·0 10.5)
I ... c:·o 1 0 .1 :>':J

Zo.i') 1:.(, '-". 7~
2.. 'J- l~ , L; "2.~ .3 l \

~·D r" - 1- -z.. B.G.(,
~ ';)- f, .0 '7.1:."1
'1 ·0 ( .0 '2..'6,'15'
4 . ..;- J'i\' 7.J'.0>

~.O ::>' ·7 .......,.17
)) j .~ '27 ,:sO

'.0 ~."l ~"'7. 'H.

~ .=:" :--.1 1.:7. ~O
7.0 ".1.... "C..7't
7 .:$ 1,0 ,,'- s(..

~.o '"t. '" 1.'- .3 '"
r .;; ~.? '7 (,. (~

".0 u.,'7 LS. '\ "l
~.,:>- '-1.7 2 :;" . 7.:;.-

i.() .0 Y." L..::" • .=> C.
lO_~'" Y.:> 't§. "}k
11.::1 ~.u.. <.S-. "L. ()

11. :>- "\ •') , :r • c )
I~.D 4.'l.. 2.~.e)-

J~~QUlPMENT USED 4. \ "l..&.\.' 7
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001

1 ).Flow Meter Omega FI'B-4110 serial number 32019518
') glop Watch: serial number SWI '"l.l

':1 ~.o

I"" .ibove calibrated 5-5-06 or 5-18-06 ~."'\
III S 1.~

~eeJe, ~ ~ '\j-", ' I"\,ti" Cf - ~ ~

I t _, IS I r'-l - I I

,I - Tl R~I - I (

/),::.­

( .. ,0

f ~ .::.'"

1'7.0

z.O.O
DATA REPORT Rev. 0

J.t
;.7
'3.~

J,.("
) .:)

;?, t

MACTEC ENGINEERING & CONSULTING, INC.

" 1."Q
"2..3. 7 7

-r..-S . ",t.<.
" '} , ;;-1)
'L-~;) -(

'-1.." G,
1/23/07



,Bottom

, Bottom _'2._g_,1'1..__

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: "S ~o..J DATE COLLECTED: e-\~· D ~

BORING NO. D> e,~-v BOREHOLE DIAMETER: l.\ IN.

SURFACE CASING HEIGHT ABOVE GROUND: l. . 0 FT.

CHECK DATUM USED: TOP OF CASING_X'_ GROUND SURFACE__

DATUM ELEVATION /t' .....

--DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER 0· C> FT.

TEST INTERVAL DEPTH {FROM DATUM): FROM ~--\ .0 FT. TO 8"'1·1) FT.

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

(A) DEPTH TO WATER TABLE FROM DATUM:·Y1. 7 FT.

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

(q DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: e.t), <f FT.

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

TEST NUMBER: -z.... TEST PRESSURE '\ 'f. 0., ~ psi PACKER PRESSURE: I () 0 psi

Initial Transducer Readings: Top g> .~ '2.. ,Middle L (,. ~ " , Bottom "'t ot.. I <-f
Transducer Readings after initial pressurization:

, Top .....,. tr~- , Middle "'t"t." c-
Transducer Readings after fmal flow measurement:

Top G. 5'0 ,Middle 77.. .$1.-\

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

V· O 1...71 7".1 / 7..... I
- L,7 g r.t) r

(D.:::> I (Y L-\ .)

\ . (J L11, ( .0 f?/ ~~.>

\ ,)' "1..7 fl. 0 A' ""'L\ ( t
"Z..V

v

'L7~I.O ~ lq.l.\
1.. - -;"7 fl .0 r5 17. g>.::>
") .0 "b711.cJ J!:J 1~-3

- 17{f.o ~ ~' ~-') <) I .

~ ,0 '-791.0 Rf )'1.7

tI:5 27 g ( . 0 ffX I ~. '7

:) .0 "27 El r 0 ¥ t ¥. Y
(o.G 7 7Sl ,cJ ~ 1(17

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: !3 '\..)-"0
DATE: '8 - \~. 0 ~

TEST NUMBER: '"L.
TEST INTERVAL (FROM DATUM): FRO,M gn_l.o FT.TO ~q,D FT.
DATA COLLECTED BY: ::J l.J.v ..... -.of------"-------

SHUT-IN TEST

PRESSURE: psi

PAGEj
2..-

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

Q7.-u IB.7' 'i ::>', rz. ~
O.J 17·K c.r Y. 0-'"
I ,0 I' '," y '- , '17
I . ) It...-, ~ ({.I,o&,

I..O I '-f. 7 ?"t.G'C.... :;:,- \l.~ ~ !. (;, "
1.f> 17 ., 3· 7 ,SR
"> .) \"1 .-:J- ) (. Co ....-

'1- ·0 1\. ~ "}::f71
4 .:> II. l.\ ] l./ flc"
) .0 lb 0... J'1. 'Z'1

!I' .0 /0 0 }~.~'1

...,.fl "I.; 1(_[ "7
r; .0 (/.1 J6JD)
lA..CJ ~? ( ~"I,71

16.0 '1. ~ £,[.qO

rI .,;0 .,."'2. zt. \S'
,t,p (~ .. €\ 27. '17
n .0 C.::> '-'- t 7
('1 .,() c..l. ''If..>O
I ->.tf:) ,5.",- <.~. 711
{(,.O ..) c., 1. ::;". ') {

<.~ . rt> v...t .....,.7"
EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06
(3 ~50"- M'L ¥'L.t - g? '\

I t - Tt. f '1"" "
_ 13l.- f4. 'I

, 1 •

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



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

FT.

'2.~. \ <­

'35. 7'0, Bottom _

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: .::) 1,./-0 l,./~IC/ DATE COLLECTED: '-Lt". Oro

BORING NO. J3 1'::>-0 BOREHOLE DIAMETER: l.I IN.

SURFACE CASING HEIGHT ABOVE GROUND: ~ • 0 FT.

CHECK DATUM USED: TOP OF CASING X GROUND SURFACE__

DATUM ELEVATION IV~-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTIOM PACKER S· 0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ~t.{.o FT. TO t -T.o FT.

TOTAL BORING DEPTH FROM DATUM: ('02.f) FT.

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

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

(C) DISTANCE WATER TABLE TO CENTIj:R OF TEST INTERVAL: I.( J. ~

MAXIMUM TESTPRESSURE,Po Cg . I Co (po =[(A+B) *lJ +C*.57 psi)

TEST NUMBER:") TEST PRESSURE ~ '8 ·f , psi PACKER PRESSURE: (00 psi

Initial Transducer Readings: Top ~ 5""2. ,Middle 21::>. ~ ~ ,Bottom 'l..ct. ( If
Transducer Readings after initial pressurization:

. Top <:. . so ,Middle __2.:~2.:.....:.:......:;;,-_1.{...:...---"Bottom
Transducer Readings after final flow measurement:

Top J.u. "';;)- , Middle -Z '1. c... \

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

O.D "2-7~(J ~ "3.?
o. :5 1..1 t).O '}~ >"1. ~
\ .D "L.t'S>. \ ..1.. 1~."Z -
I ,5 1,7~>·L

~1.
S)' -.:)

(.f) L7 ~1..-:S .. -L l"-.o
1.. ,,-- 1.-7 g >. J ;r l~· -;
).tD ~1 ~)_) J?f ~7. \
~ .) "1.7 1i>.) ¢ ~ ~.I

~.O L7~)J Ji5" ~j .'"

~.5 L-1'6")·) PI >/.':;
)' ,t)' '1.-7 ~~.~ ;2 '~ 7 . I
~ ,'0 27 8').-) .. "2.. )y. ~

7 .0 ~1 r; ).:>- I ~ <b . \

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 Cf..::,"o
DATE: f - II!"-O c.
TEST NUMBER:,__--'):...-__
TEST INTERVAL (FROM DATUM): FROM ? '--(. B Fr. TO ff ct. a Fr.
DATA COLLECTED BY: ~N.-.......P'

SHUT-IN TEST

PRESSURE: psi

PAGE :l
Z,

JIJiJ Iz"- ~ -0 (.
// ~

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

O,£J ~ ~.r f_ ct. !tl
e.::.-- '1 0 ,0 f- 0 . R1'l
I .0 '"2. (, I 7 ' ~Y.CI(I

\ .T '1.. J .r .:f1. \?
"Z..v '" I.I.. ..... '9, 04

" "' I~. 8' L<C\J.~

) ,0 (7 '-, t\ &of.1 '7
1,~ I '> -7 ll'l.\ 01
\.{ ,0 I '--t .0 40.>(,
\.( .:;;,- ("';.7 7, g .~o

S-.O \ 1. - ") ~7.7l.\

(n • e l f. , Lo( ~~. yo
...-; . c (CJ .1. 3 -I _~~

S·o G\.~ 32.. "'\-<\
C1.o 1[.) "3 t .0":>
(e.o 7,1- 'ZG.0\3
\.(,0 'r, <- ,.g.GS"
\ 1,.0 {;j.7 L'( .<!:l

n,Cl C:.c.. ~-r."2!\

r '-\ .D i ~.g '2.L ,"-0
l '0.0 :).0". ..:> -z5·G\7
LV -v 5."2... <-:>- --\ \
l.D. D ioA,.L.- 1..J. "'1...

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SWI

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

, \

t (

- M.] g>C-\ - ~1
y \ \- D) f -

- 1"3 g'Y - \ \

DATA REPORT Rev. 0
-.......

MACTEC ENGINEERING & CONSULTING. INC 1/23/07



'1.)"".. 7 0

Jj'.70

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:Jo""'o--I DATE COLLECTED: __~.::....--I~t/_-_CJ~C__

BORING NO. rs '\ ':;-0 BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: ""2 • c;/ Fr.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUM ELEVATION /l/.4-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ~-. D FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM ~ 1.-(.0 Fr. TO t' '1,0 FT.

TOTAL BORING DEPTH FROM DATUM: I ()? CJ FT.

(A) DEPTH TO WATER TABLE FROM DATUM: Y'2..7Fr.

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ..~- Fr.

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

~
t MAXIMUM TEST PRESSURE, Po c: ¥.I b (po = [(A+B) *1] + C*.57 psi) ?:t"v;~'z. .. -I 1 ".;)

TEST NUMBER: ~ TEST PRESSURE "1 '"1.0 f psi PACKER PRESSURE: J...aa.e- psi

Initial Transducer Readings: Top ! .,51.. , Middle '2-' 3(, , Bottom L. 'i . ( '1.
Transducer Readings after initial pressuriza..!ion: '- e:, , ., I

Top :>. '-\..) ,Middle_~ -J' Bottom
Transducer Readings after final flow measu.rrment: . ( '\.. ~ J

, Top Y. C# .., , Middle__:--__-J' Bottom

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

O. [) L 7 tf ) ..:J'- / '2-. J?

O.S- 2-7~?_\ 4~ C·;;

1.0 t-1~u.,.'1 t. L lL .7·
I .:J- 'L7 fl Y. 7 / t5.7

2. .0 1..7~'i.7 ff!f I t1.::)
c. .) -z.7f'1.1 Y I'),l.f

? ·0 '27?'i.7 / }z .~-

)'~- 7...7 fl..{. 7 ~ /( .7
'-{ ·D ''-.7 ~1. 7 'ft! [I , ,
l\ .>- {,7f~.7 ¢ (6. j-

5.0 7.:11'1·7 t% 10 .0

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: r] "I ::,-0

DATE: ~. 18'· orb
TEST NUMBER: '1
TEST INTERVAL (FROM DATUM): FROM ~'1. 0 Fr. TO g' '1. 0 Fr.
DATA COLLECTED BY: -::s l-kJ.-c-j

SHUT-IN TEST

PRESSURE: psi

PAGE~

l/ .
- ~D t-

!I)) /2
1:/ ~/

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

e. 'f) ro·O ~>, 07
O. :) ,,\,\ '} ( ."'~',0 q.CA. J ( :7.:6
I .)- (2.y 7, () .)10
~·o c..:.n / G ."\7
<. ':f 1,1.\ 'L~ ,gL
1-0 7.0 ~'l) .1..,\
) ..)~ (0. ~ 7-1' '>PI
l{'0 ( .:> 'l.T s1
'-t.::) (", . 1. (. -"'-7
~.o ;) . () "2.L :11
en ·0 5·'-' ·1...S.:::)

1.0 3d 1..."'\ .ct"
<g.9 LA •.~ L- ,"\.;S "'I
'\.10 U.Co "'2.-3 "'-]
I c·o '-\.7 7....3 ....\7
~I.D L1 ,I "'Z.1,o7
It. 0 7 . ., z.."1. ~ 7' /

I, a }.7' L-'L. 41
1'"\.0 5,(" l..{. I 0
I~'. 0 T.Y '2.1,9)
~...... (~.'O -L ") "\. ).'g
cO.t:> "Z..~ '2-0 .G\...) -

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial Dumber 2634708001
Flow Meter Omega FI'B-4110 serial number 32019518
Stop Watch: serial number SWI

Above calibrated 5-5-06 or 5-18-06 P<1.>-0 - "" '1 1'y
II 13'"(tY
I \ It.{ r'l

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



FT.

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 \..k,......~1 DATE COLLECTED: ~-IF!-c:J (.,

BORING NO. IJ '1~'o BOREHOLE DIAMETER: '-I IN.

SURFACE CASING HEIGHT ABOVE GROUND: ? . 0 FT.

CHECKDATUMUSED: TOPOFCASING )< GROUNDSURFACE__

DATUM ELEVATION (1.;-A-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S'.O

TEST INTERVAL DEPTH (FROM DATUM): FROM 0 4.0 FT.TO ~e"o FT.

TOTAL BORING DEPTH FROM DATUM: /CJ2.o FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 41, <!? FT.

MAXIMUM TEST PRESSURE, Po (..~ I ~ (po = [(A+B) *1] + C*.57 psi) 1'< S--?r'

TEST NUMBER: .L TEST PRESSURE C.~ '" psi PACKER PRESSURE: -L4C>-psi

Initial Transducer Readings: Top ~ . .=>b ,Middle '2"'.J h ,Bottom £. c.f < f l.f
Transducer Readings after initial pressurization:

Top L\ . Go ~l , Middle _,"'_'&-.L.):....-_--', Bottom _)_5_<_7_0_
Transducer Readings after final flow measurement:

; Top "\.0,\ , Middle _1.._'t_._7_f__--', Bottom

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

0.0 1-7 ~V\.7 /" '1. J
b. ~- 7-7 8 i ·Co t ,1 \Y;'()

\ .6 ~ 7rg~.Co L...O )'1,) -

I - 1,7grp,G, ;% $5t fo~

"2..0 L1~ Co .7 ,7- ")g. I
1. . ':J- '1.-1 ~ C9 .-~ ~L. l{O ,0

3. 0 L....,&'CO.~ (f!jl 1 C. .~
'"3 ()- 7-7 r Co ,9 ~ 2r;.£1
4,0 '-'7 ~ ~. ~ ..~ ')$... 0

L\.':)- 1/1 f Ci. ~ f2Y' ">5 . \
) ,() 'It fCt.'1 ff "j7.7

~cJ 7..'-'8-'·0 .... .., 7 J-L > ,

DATA REPORT Rev. () A1ACTEC ENGINEERiNG & CONSULTING. INC J/23/()7



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: f5,s-o

--:.."-----:::-----
DATE: go - I lr' C G
TEST NUMBER: ~ _
TESTINTERVAL(FROMDATQM): FROM 6"'f.O FT. TO t'''t.il FT.
DATA COLLECTED BY: :::)~l..-"""'<

SHUT-IN TEST

PRESSURE: psi

PAGE :f'
Zr-

)J ' 7-0b
," '. ' It.'-)

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

()."0 ~ 7. > f:... 7. Cf..)
(o.~ ..,\ ( (n I .0)

1,0 -. c... "( 5)~_ (" 1
I .::;- k(.·7 5"0.'1./
(,'(1 --z..O l I ~ 1 ("

1.."" t L ( uR,C
> 0 \ ~ • 'Z.. ~J. (!)lJI

.""'- ."-) 15 - () ~.7~

1.\ 'V I') r" :5 t ?v..
:If • '" r '7 ./ Sfn.1{,- 0 Ll(l.\ "35.\ Ie~ -

c.. ..e l{L7 ') '-\"..) Z.
"1,0 ".j' ?2.c..1
'i .0 \Z . & J,1.2l
'f 0 "7.c... ~.OO

ra. () t.3 'zg .~g'

\ 1.0 (,.6 '7,7.t5
1'1. 0 C. '- """L"T G)
1'1, fl ':J .'" '"t.(.. .') /

; l.-\.G ::5. '-\ '7...;:) r. r
\? 0 ,),0 ':?5.0)"

1l21l 0 4.<6 <... '1 ~2.,

l.l).O 'J ."\ 'L."L·CA,1

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5--18-06 T C's.+:S: t3 '1,)-0 - fJ'S- py - 89
II ,:{".('~ ~ 'I

II - C.)' g'<,,(. 'I

DATA REPORT Rev. 0 MACTEC ENGINEERfNG'&CONSULTING, INC //23/07
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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-951

Given Parameters Prepared by: ZO Date: 12-7-06
Test Section Length, e, ft: 5 Checked by: QcA, Date: i--(7-07
Radius of Borehole ra, in: 2.00 V e:-'

GW Depth, ft: 23.00 (from top of casing) 21.50 (from top of casing)

Test Q PTes! PT PM PB Q HM Ke

Number (GPM) (psi) (psi) (psi) (psi) (efs) (ft) (fpy)
Interval 1, ft: 71 - 76 (from ground surface)

1 0.00 37.63 5.63 31.54 34.26 0.0 86.8 0.00
2 0.00 39.63 5.63 31.54 34.26 0.0 91.5 0.00
3 0.00 45.06 5.63 31.54 34.26 0.0 104.0 0.00
4 TNP 22.53 52.0
5 TNP 45.06 104.0

K", ftlyear:1 0.00

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

1 0.00 39.67 5.94 34.74 37.33 0.0 91.5 0.00
2 0.00 32.37 5.94 34.74 37.33 0.0 74.7 0.00
3 0.00 49.05 5.94 34.74 37.33 0.0 113.2 0.00
4 TNP 24.52 56.6 #VALUE!
5 TNP 49.05 113.2 #VALUEI

Ke , ftlyear:l 0.00

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

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

Ke = ((Q/(HM-Pm»)*(1/t))*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

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

Packer Test-NA- 8-951 final corrected 1-13-07.xls Report 1/7
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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
NA Not Aplicable

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

Date: 8/23/2006
Boring No: 8-951

Test Interval: 72.5 ft to 77.5 ft (from Datum)
Stick up length: 1.5 ft

Test Interval: 71.0 ft to 76 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 2.60 ft

h1= 3.80
h2 = 72.40 ft
Pw = 62.4 Ib/W

Prepared by:-'Z""'D"i--__
Checked by:rl>,:2

Date:12-7-06
Date: 1-( 7 ~ () :7

I

Po Max= 45.07 psi Value on field data sheet= 45.06
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure- 6.09 psi Actual Excess Pressure- 8.09 psi Actual Excess Pressure- 13.52 psi
Initial Middle Transducer

31.54 psi Initial Middle Transducer 31.54 si Initial Middle Transducer 31.54 si
Reading= Readlng= p Readlng= p

Test Pressure= 37.63 psi Test Pressure= 39.63 psi Test Pressure= 45.06 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 2795.1 0.2 0 2795,2 2.1 a 2795.4 1.8

0.5 2795.1 0.0 0.2 0.5 2795.4 0.4 8.2 0.5 2795.7 0.6 9
1 2795.2 0.2 5.5 1 2795.4 0.0 9.4 1 2795.7 0.0 13.4

1.5 2795.2 0.0 6.2 1.5 2795.4 0.0 8.7 1.5 2795.7 0.0 14.8
2 2795.2 0.0 6 2 2795.4 0.0 8.5 2 2795.7 0.0 13.8

2.5 2795.2 0.0 6.5 2.5 2795.4 0.0 8 2.5 2795.7 0.0 13.4
3 2795.2 0.0 6.8 3 2795.4 0.0 10.5 3 2795.7 0.0 13.4

3.5 2795.2 0.0 6.6 3.5 2795.4 0.0 9.8 3.5 2795.7 0.0 13.6
4 2795.2 0.0 6.7 4 2795.4 0.0 9.3 4 2795.7 0.0 13.2

4.5 2795.2 0.0 6.5 4.5 2795.4 0.0 8.9 4.5 2795.7 0.0 13.7
5 2795.2 0.0 6.6 5 2795.4 0.0 8.4 5 2795.7 0.0 13.2

Average Q: 0.0 gpm
Excess Pore pressure: 6.09 psi

Average Q: 0.0 gpm
Excess Pore pressure: 8.09 psi

Average Q: 0.0 gpm
Excess Pore pressure: 13.52 psi

Packer Test-NA- 8-951 final corrected 1-13-07.xls Data Depth 1 2/7
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TEST #4 TEST #5
Boring No: B-951
Test Interva 71 ft to 76 ft
(from surface)

Excess
Q

Test ke
Pressure Pres.

(psi)
(gpm)

(ft)
(fpy)

6.09 0.00 14.05 0.00
8.09 0.00 18.67 0.00
13.52 0.00 31.2 0.00
0.00 0.00 0.0
0.00 0.00 0.0

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/ft°

= 0.0361 Ib/in
Length= 5 ft

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

choose R= 5 ft

Actual Excess Pressure= 22.53 psi Actual Excess Pressure= 45.07 psi
Initial Middle Transducer 31.54 psi Initial Middle Transducer 31.54 psi

Test Pressure= psi Test Pressure= psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q(GPM) Gauge

(min)
Reading Q (GPM) Gauge

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

Hole is not taking any water Hole is not taking any water
--> Test not performed -> Test not performed

Average Q:
Excess Pore pressure:

gpm
psi

Average Q:
Excess Pore pressure:

gpm
psi

1.0 m '

0.9 ---------------------------------------------------- -----------­

0.8 ----------------------------------------------------------------­

0.7 --+-------------------------------------------------------------­

0.6 ----------------------------------------------------------------­

0.5 ----------------------------------------------------------------­

0.4 ----------------------------------------------------------------­

0.3 -----------------------------------------------------------------
y=O0.2 ---- ----- ------- ---- ~------ --- ~ -~-------- --- -- ~--- --~~- -- ------ --

~:~ ----------------------------------------------------------------- I

o 5 10 15

Excess Pore Pressure (psi)
542 3

Time (min)

Flow Rate

E
D D D D D D D D D D Cl..

~
Q)

+TEST#1 -co
IlilTEST#2 0:::
t. TEST #3 3
XTEST#4 0

%TEST#5
u::

2500 +-----,-----------,--,-----,----r-.,-----,-------,---,------,

o

2900

,-...

co
.9 2800
C>
c::

"0
co
Q)

0:: 2700
.....
Q)-Q)

~

$ 2600
o
l.L

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

I<e= O.OOE+OO
= 0.00 ftlyear

em/sec

Packer Test-NA- B-951 final corrected 1-13-07.xls Data Depth 1 3/7
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Pressure Decay Test

Test #1

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

Date: 8/23/2006
Boring No: B-951

Test Interval: 71 ft to 76 ft

Test #2

Prepared by: Zq,
Checked by: LA.
N.O. Not ObseJed
NA Not Aplicable

(from surface)

Test #3

Date: 12-7-06
Date: 1_(1 -a}r 1

Time
Surface Center

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(psi) (psi) (psi) (psi) (psi) (psi)
0.0 6.6 37.63 0.0 8.4 39.74 0.0 15.2 45.87
0.5 6.1 37.29 0.5 8 39.3 0.5
1.0 5.9 37.04 1.0 7.6 38.92 1.0 12.8 44.64
1.5 5.6 36.76 1.5 7.3 38.57 1.5 12.1 43.22
2.0 5.4 36.53 2.0 7 38.24 2.0 11.4 42.97
2.5 5.3 36.32 2.5 6.7 37.92 2.5 10.8 42.26
3.0 5.1 36.13 3.0 6.5 37.63 3.0 10.2 41.71
3.5 4.9 35.92 3.5 6.2 37.4 3.5 9.7 41.18
4.0 4.7 35.75 4.0 6 37.15 4.0 9.2 40.66
4.5 4.6 35.59 4.5 5.8 36.91 4.5 8.8 40.19
5.0 4.4 35.44 5.0 5.6 36.7 5.0 8.5 39.80
6.0 4.2 35.14 6.0 5.3 36.31 6.0 7.8 39.08
7.0 4 34.89 7.0 5 35.96 7.0 7.2 38.42
8.0 3.8 34.69 8.0 4.7 35.64 8.0 6.7 37.88
9.0 3.6 34.47 9.0 4.4 35.36 9.0 6.2 37.40
10.0 3.4 34.28 10.0 4.3 35.33 10.0 5.4 36.98
11.0 3.3 34.11 11.0 4 34.88 11.0 5.5 36.58
12.0 3.2 33.96 12.0 3.8 34.67 12.0 5.2 36.2
13.0 . 3 33.81 13.0 3.7 34.49 13.0 4.9 35.93
14.0 2.9 33.68 14.0 3.5 34.3 14.0 4.7 35.64
15.0 2.8 33.57 15.0 3.4 34.16 15.0 4.5 35.39
20.0 2.4 33.11 20.0 2.8 33.5 20.0 3.6 34.4

Test #4 Test #5

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

50!

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

~45 A

S AAA
Q; AAA

No data No data "E40W1... AA
!ill 1M ' A

Test not conducted? Test not conducted? Q) !ill 1M 1M "". . A Ii>.U ••• !\1JI'M!illlllJj A !lro •••• ' ".!ill 1M !ill 1M
Q) 35 ••• • • I'M til

:s • Test #1C/)
C/)
Q) !@Test#2r:t 30

A Test #3rn
"0 Ix Test #4I- 25

o Test #5

20

0 2 4 6 8 10

Time (min)

Packer Test-NA- B-951 final corrected 1-13-07.xls Pres Decay 1 4/7
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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 lop of casing)

(from lop of casing)

(from lop of casing)

Abreviations:
N.O. Not Observed
NA Not Aplicable

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

Date: 8/23/2006
Boring No: B-951

Test Interval: 79.5 ft to 84.5 ft
Stick up length: 1.5 ft

Test Interval: 78.0 ft to 83 ft (from surface)
Test Type: Double Packer Technique

Depth of Water
Table= 2.60 ft

h1= 3.80
h2 = 79.40 ft
Pw = 62.4 Ib/ft"

Prepared bY:_~nO~__
Checked by: fh,.

/

Date: 12-7-06
Date: i ~Il - 0 7

Po Max= 49.06 psi Value on field data sheet=
Target excess pressures were 1/3Pmax, 2/3Pmax, Pmax, 1/2 Pmax and Pmax. Actual excess pressures given below.

TEST #1 TEST #2 TEST #3
Actual Excess Pressure= 16.35 psi Actual Excess Pressure= 32.71 psi Actual Excess Pressure= 14.31 psi
Initial Middle Transducer

34.74 psi Initial Middle Transducer 34.74 si Initial Middle Transducer
34.7 psiReading= Readlng= p Reading=

Test Pressure= 39.67 psi Test Pressure= 41.89 psi Test Pressure= 49.05 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 2793.9 0.2 0 2794.3 0 a 2794.5 -0.1

0.5 . 2793.9 0.0 0.5 0.5 2794.3 0.0 0.2 0.5 2794.8 0.6 9.1
1 2794.3 0.8 3.8 1 2794.5 0.4 4.7 1 2795.1 0.6 13.2

1.5 2794.3 0.0 3.7 1.5 2794.5 0.0 5.5 1.5 2795.1 0.0 13.1
2 2794.3 0.0 3.7 2 2794.5 0.0 5.6 2 2795.1 0.0 13.1

2.5 2794.3 0.0 3.7 2.5 2794.5 0.0 5.5 2.5 2795.1 0.0 13.1
3 2794.3 0.0 3.7 3 2794.5 0.0 5.5 3 2795.1 0.0 13.1

3.5 2794.3 0.0 3.7 3.5 2794.5 0.0 5.5 3.5 2795.1 0.0 13.1
4 2794.3 0.0 3.7 4 2794.5 0.0 5.5 4 2795.1 0.0 13.2

4.5 2794.3 0.0 3.7 4.5 2794.5 0.0 5.6 4.5 2795.1 0.0 13.1
5 2794.3 0.0 3.7 5 2794.5 0.0 5.5 5 2795.1 0.0 13.1

Average Q: 0.0
Excess Pore pressure: 4.93

gpm
psi

Average Q: 0.0 gpm
Excess Pore pressure: 7.15 psi

Average Q: 0.0 gpm
Excess Pore pressure: 14.31 psi

Packer Test-NA- B-951 final corrected 1-13-07.xls Data Depth 2 5/7
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TEST #4 TEST #5
Boring No: B-951
Test Interva 78 ft to 83 ft
(from surface)

Excess
Q

Test
Pressure Pres. ke (fpy)

(psi)
(gpm)

(ft)
4.93 0.000 37.74 0.00
7.15 0.000 75.47 0.00
14.31 0.000 33.02 0.00
0.00 0.000 ##### #VALUE!
0.00 0.002 ##### #VALUE!

1
2
3
4
5
* Q obtained from graph Flow Rate-1

Density of water, Pw=62.4 Ib/W

= 0,0361 1b/in3

Length= 5 ft
Borehole radius=~ in

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

Actual Excess Pressure= NA psi Actual Excess Pressure- NA psi
Initial Middle Transducer 34.74 psi Initial Middle Transducer 34.74 psi

Test Pressure= NA psi Test Pressure= NA psi

Time
Flow Meter Surface

Time
Flow Meter Surface

(min)
Reading Q (GPM) Gauge

(min)
Reading Q (GPM) Gauge

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

Hole is not taking any water Hole is not taking any water
--> Test not performed --> Test not performed

I
Average Q:

Excess Pore pressure:
gpm
psi

Average Q:
Excess Pore pressure:

gpm
psi

Flow Rate

201510

y=O

5

Excess Pore Pressure (psi)

o.0 .--,-.,......,.-..,...........,..-+-..,--,-.,.--,-..,..-,---T4>-r-~~--.---i

o
5

+TEST#1

IDTEST #2

l:. TEST #3

XTEST#4

:l:TEST#5

234

Time (min)

2800

~ 2795

; 2790

g> 2785

-g 2780

~ 2775
....

-m 2770 ~
~ 2765
5:

.Q 2760 ~

ll. 2755 1
2750 ~-~----r-~--,---r--,-~-,----~-,

o

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

=
O.OOE+OO

0.00
em/sec

ftlyear
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Pressure Decay Test

Test #1

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

Date: 8/23/2006
Boring No: B-951

Test Interval: 78 ft to 83 ft

Test #2

Preparedby~ Date:..'-'12=--7,--::.:;06,,-::::;,--..,-
Checked by:---1.h..-- Date: ( --( J -:-;;7
N.O. Not Obsep!ed
NA Not Aplicable

(from surface)

Test #3

Time
Surface Center

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(min)
Gauge Tranducer

(osl) (osi) (osl) (osl) (osi) (osl)
0.0 3.7 40.04 0.0 5.5 41.89 0.0 13.1 49.06
0.5 3.7 40.04 0.5 5.5 41.87 0.5 13.1 49.02
1.0 3.7 40.05 1.0 5.5 41.87 1.0 13.1 49.00
1.5 3.7 40.04 1.5 5.5 41.86 1.5 13.1 48.96
2.0 3.7 40.04 2.0 5.5 41.86 2.0 13.1 48.96
2.5 3.7 40.04 2.5 5.5 41.86 2.5 13.0 48.92
3.0 3.7 40.04 3.0 5.5 41.85 3.0 13.0 48.89
3.5 3.7 40.04 3.5 5.5 41.84 3.5 13.0 48.87
4.0 3.7 40.03 4.0 5.5 41.83 4.0 13.0 48.85
4.5 3.7 40.03 4.5 5.5 41.81 4.5 13.0 48.84
5.0 3.7 40.03 5.0 5.5 41.81 5.0 13 48.82

6.0 12.9 48.77
7.0 12.9 48.73
8.0 12.9 48.69
9.0 12.9 48.67
10.0 12.8 48.63

Test #4 Test #5

Time
Surface Center

Time
Surface Center

(min)
Gauge Tranducer

(min)
Gauge Tranducer 60

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

=50!~M~"~M. t:. t:. t:. t:. t:.

~ • l!!) IWllf' lm:1W l!1l!m\!!iii![cmm
C 40 ••••••••••
Q)

0
ro
Q) 30....

• Test #1 I::l
en
en

: ~::~:~ I

Q)

0: 20

ro
(5 x Test #41
f- 10 o Test #5

I

J i i i i

0 2 4 6 8 10

ITime (min)
I

Packer Test-NA- 8-951 final corrected 1-13-07.xls Pres Decay 2 7/7

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



PACKER TESTING CALCULATIONS FOR P(MAX)

Date: 8 - 11 - 0 ""

Boring No. _-=B:::...--c,,_S_I__
,./

Test Interval: ;LJ -to 71.::>

-
feet from Datum

Casing Stickup I ,_)__feet

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

hI = Distance from the 4aium to the water level
h2 = Distance from the water level to the center ofthe test interval

hI =__}_._~__

=

+ 1....\ 1:2.(. =
------

SKETCH

\ ,'::.­-
~.(p r_ hi

11)

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING, INC 1123/07



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

/

FT.

, Bottom _'1_"{_._-::-_~_

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: "5 flewJ DATE COLLECTED: f?-I.l- 0 G
BORING NO. 6'"\ ::>-, BOREHOLE DIAMETER: '-I. IN.
SURFACE CASING HEIGHT ABOVE GROUND: , . ~ FT.
CHECK DATUM USED: TOP OF CASING. X GROUND SURFACE__
DATUM ELEVATION IVtr-
DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ~- . D FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 7"2 ..:>- FT. TO 77.J -- FT.
TOTAL BORING DEPTH FROM DATUM: f 07.....:::-FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 1. .Co FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: 1 .1..- FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: ; t .q

/; MAXIMUM TEST PRESSURE, Po ~)'. Of, (Po = [(A+B) *1] + C*.57 psi)
J TEST NUMBER: f TEST PRESSURE (,-\.'i7'~Si PACKER PRESSURE: f 00 psi

Initial Transducer Readings: Top S. &. 'Z- ,Middle } 1.:>"'-1 ,Bottom "1 ......,. '2. C;Transducer Readings after initial pressurization: .,
Top ,. tf> , , Middle } 4. 1.. f , Bottom '7"". ~ -.,Transducer Readings after final flow measurement:
Top ~.,,~ , Middle ) "'t. 0 '-(

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

O. r;) 2 7 ') J. f ~ I.,:? .. '2.
D. ~-- 1.-7 '\~. I g 't.,
I A) V~)~'L ~L .;,S-
\ "' V ~S". 1.- P (,..?...,J

L ,-"0 1..1 C\). 1. ft r&O
"2 .S !5

....,
"L7 qy. z.. C.)

3-1) 1.-7 ~ ')~~ -z.. rtf (b. ~-- f5 Co .,J.~ 1.." " '5, 2,

~.{) ,,1 '\)', '- ~ G. l'

lot .' --> 1."'1. ~ )',. 1.- reJ Co. -)
).0 7 ..., c.. )~. <- rtf ~.b

DATA REPORT Rev. 0

,41 T, 're J t- l .rlSc c.M ':.r

1/23/07



DOUBLE PACI9);R TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: ~q::;-(
DATE: !.~~~~_~~-r,------

TEST NUMBER: \
TEST INTERVAL-(F-R-O-M-D-A-T-U-M): FRO~"1-.::> FT. TO 77. )- FT.
DATA COLLECTED BY: ::f l-fp v ___

SHUT-IN TEST

PRESSURE: psi

PAGE~

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

0·0 i.e, /rc;.."")

0. :)- r t ''1'7. '- ~
I .(? ~. c;. ., 7. <> L.(

f ' )' S·C; "1C 7b
'( ,0 .::s-, <.,.( ) Co. :> "'3
2.,'- ).~..n3 1(...J ~
1.0 s:-r Jf., , '3
1,) L.\.'\ 1.\-. ,,'-
\of 0 Y.7 )::>-, ..,~

l,.{.Y '-l Co 1)". s~
)-.0 '-t,'i '1,:)........( l.(

(,-0 ~, <.. 1.>': II..(

"'·0 '-I D "J "t. p o-r
r.o ). $' 1Y.'---
'1.0 1.6- ;e.,.1./7
10. cJ 1.'1 j"f. 'Z.2
1\,0 -5. 3 "'} "f. I I
11..'0 ~~ "- ) 7. "\(/
11.'0 -:1.0 '1> 1 tn
,~.o L..t; ")~.CR
t >.0 1...9 '1 '?,. ;)-7
l.D,O ""2.0...< ") ~. I \

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 SWI

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

1"-< S{s .. t'1 ;)-, - M I 7 7. - 7 7

{I BI72.,. (I

I t T177.- - \ \

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



FT.

, Bottom

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: :s -How e..-eI DATE COLLECTED: __-=-..::z..---.::~~

BORING NO. Bq S-, BOREHOLE DIAMETER: L( IN.
SURFACE CASING HEIGHT ABOVE GROUND: I .~- FT.
CHECK DATUM USED: TOP OF CASING,Y GROUND SURFACE__
DATUM ELEVATION /V~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER .J' , U
TEST INTERVAL DEPTH (FROM DATUM): FROM '7 Z..)- FT. TO "7 ~~ - FT.
TOTAL BORING DEPTH FROM DATUM: IO"{ •.)FT.
(A) DEPTH TO WATER TABLE FROM DATUM: "2.(, FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: f. '?. FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 2l:LFT.Lh MAXIMUM TES~RESSURE, Po 4 ~". 06 (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBE:f"t, GTESTPRESSURE 'Z-'1. 7~~psi PACKER PRESSURE: 1,,0 psi
Initial Tra~sducer Readings: Top "5. (; 1.- ,Middle '3 I . 54 ,Bottom -) 4. '- tTransducer Readings after initial pressurization: ':\~

Top 2'"1 ,Middle "'31.04 ,Bottom ,~C>Transducer Readings after final flow measurement:
. Top ~b " ,Middle '7'-.~O

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

f).~ L 7 " -;i". 't /" L.I
O. S- " -t '" ')". ~ "y (.~

f .0 J"7 ~ ':>'. \..( /' C1\ '1
( .) 'Z7 'i~"'. l.\ % ~,7

"2..0 17'ij", '1 9f g.:>
1.. ) 7. 701. ~. t{ 6' i,0
1 t'D L 741)'. '-\ ¢ .-

to . .J

~.5 '27'1)(~ J1J l.~
'"\.0 '"Z 7~S". \.~ ff '1]
'i.'; 1-.7 c... Y/. ._\ ,6 ~.C\
,..

1..7~)\t.\ 1J ~.'1) ,t)

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: i'3 ~ :::,-(
DATE: f'<:?-)-O b
TEST NUMBER:,_--="'Z--- _
TESTINTERVAL(FROMDATUM): FROM 77..·'5 FT. TO 77.J- FT.
DATA COLLECTED BY: 5 ~I'o v./cv-J

SHUT-IN TEST

PRESSURE: psi

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

10.0 X' .tf , G\. if.{

ro, ::> r,n '1 cr. TV
I,e 7.& ~ f. q"Z.

,,1 7·) ) 8".::>7
'2...{) -',0 '} ~:~-C(

2.....::- (t"·7 yr. Cit '2
7,,'0 G. .)- ) 7'. " ~
J.:) c..'l. ')7.40

't /0 ~.O >t'/.,::-
\t.::> ::;:". f! 3C.. '1/
:;).0 S·6 ')G..76

C·o ~.1 V'1r
1.'0 ~'. 0 "1~~ "1~
(2.'0 Lt. 7 ') J.v>l(
e,.o \.1, 4 "') ~;, )?

10,0 y."} "> ~", ') )
\1.1) '-1.0 '3 It,R(1
/1,."0 J,y )4. (i,?

11.0 ].7 1''i .\.( 11

''1.7J ),~ "14.1(7
1)'.0 >. I.( "J I.f.\'
1.0.0 '7 <;( '"J <So

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

1\ .... 11.. '1'L • \ \

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



IN.

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

Ot::}/I . i~ ,,;0(..,MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: .6468-06-1472
DATA COLLECTED BY: :J ~c..,J DATE COLLECTED: ----"------
BORING NO. 15'15"\ BOREHOLE DIAMETER: L-I-SURFACE CASING HEIGHT ABOVE GROUND: I ..) FT.
CHECK DATUM USED: TOP OF CASING~ GROUND SURFACE__
DATUM ELEVATION //p-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER .s ~V FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 7?· j FT. TO 77...) - FT.
TOTAL BORING DEPTH FROM DATUM: I 0'2.~ FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 1. b FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I. £... FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7<.· \.of FT.
MAXIMUM TEST PRESSURE, Po ~:::.~ 0 0 (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: 3 TEST PRESSURE '-loS. 0& psi PACKER PRESSURE: I tJ 0 psi
Initial Transducer Readings: Top )- . c; 1.. , Middle ;,1..>- '-( , Bottom ""I "\ ."'l.. ,Transducer Readings after initial pressurization:

Top S .., c;. 2 , Middle ',$ "Z • 'ff 0 , Bottom ~ '1. \.~ ~
Transducer Readings after final flow measurement:

.. Top \)'. " "L , Middle )' I{. "} 0 , Bottom ~ 4 . .') , ,

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

0.0 7.-- .., '\ ::>- • t1 ~ I . ~
O .. S- ~7c.....'::J'_7 .& S,O
').6 "2-7 '1 )', '1 fJ/ l r, '1 ,

\.5 L'7 '1 )', 7 ~ ,( ~'C ~.,

I. "0 LI c., .:>' .. 7 ;g t~ .. ~)
L.~'" 7...7f\Y.7 kJ" I 7, l.(

>.0 27 v... .-j"'~ 7 J6 t -S. v(
3 r 2)" 27 ")". 7 r6 I") . CO
'-{,to (..7c...)"·7 .f5 15.L
1. ~" "L7ct::tv 1 f?J: (~, 7
)'..0 c..7~S', 7 ~ I)~ 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.: IJ '10 -\
DATE: 8- z.., ~ C) (.,

TEST NUMBER:__J«--__
TEST INTERVAL (FROM DATUM): FROM .., ?, S- FT. TO 7 7~FT.
DATA COLLECTED BY: _:2--L-Hoc....:.=..v=..;::e.--<A= _

SHUT-IN TEST

PRESSURE: ..,...- psi

PAGE1
2-

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

b.e "I J. ':J-A PA., ':)'-, [?7
0.::/- /' ,../

\.t;? I "Z..,~ ~t.j.c.~
f 'J- ll.~~\ U 1. 7"'t.

'2..A It <..\ l..("[.v.. 7
'2..5 It. 'f 1.1"2..20
., .'0 \O,"Z. I.\( .7"L
"7 .;) t>t.{ . ~\ .IV
'-{ • 0 ~."Z. '-'ttl CD lD
"~ .:5 "f·B "\.().t l\
;/° r.J '1""£ 0

r c .0 7,f $"\.QSZ
"1..0 "1. "1- }.t.... 2-

"',0 ( .-7 )7.18"
'i. .0 ~."2.. )7. vlU

,(;.0 ,

.s.~ 1c..df S7
II ,-0 ."l'.'>- ·i!.."l-fr
12.,,0 .,' .., X;. ?(J
/1,0 iJI.q 1.,·4,)
l'idl &.l.7 -,H.fc,",
IJ~(} 4./,~ )J'~'" ~

W.O· 1.1/ '3"t.'10

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
, -CSt-: '13 C\ :) \ - rtr?J tl. - '77

\1 fS'71- 1/

,I _ \~7" - VI

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



FT.

,rQ psi

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: ) \4c_-J DATE COLLECTED: i---------
BORING NO. f3 ~fl BOREHOLE DIAMETER: \.l IN.
SURFACE CASING HEIGHT ABOVE GROUND: I . .,,- FT.
CHECK DATUM USED: TOP OF CASING,X GROUND SURFACE__
DATUM ELEVATION N~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __5_._0__.FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 7 'Z.. ::r FT. TO 71.)' FT.
TOTAL BORING DEPTH FROM DATUM: '07...) FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 2.. c,. FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: ( ."- FT.
(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 71.u...

1(1.. MAXIMUM TEST PRESSURE, Po ~~ ·&0 (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: L.( TEST PRESSURE 2.1.53 psi PACKER PRESSURE:
Initial Transducer Readings: Top , Middle , Bottom _Transducer Readings after initial pressurization:

Top ,Middle ', Bottom _Transducer Readings after final flow measurement:
Top , Middle , Bottom _

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

0.:0
,-.

(C) . J

r 0
~

( -
.)

1 0.
-L .J

) 0-
)' )

L\ j).v

'-\ .")

t).O

\-l~ Ie ....... f- +"'~::> '-C:v~ ~ t:J tes t- ""'-e f- p /."<:t,,,.-u(
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23107



DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.
PROJECT: NORTH ANNA COL PROJECT NO.: 6468-06-1472
DATA COLLECTED BY: -:s J,.{rr..., .....J DATE COLLECTED: S" -"2:;-06
BORING NO. fl -.y \ BOREHOLE DIAMETER: '-\ IN.
SURFACE CASING HEIGHT ABOVE GROUND: I . ~- FT.
CHECK DATUM USED: TOP OF CASING-Y-GROUND SURFACE__
DATUM ELEVATION IV'/J>-

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER ~'. 0 FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM "7. .J FT. TO 7 7,.)- FT.
TOTAL BORING DEPTH FROM DATUM: I 0"2. .>..... FT.
(A) DEPTH TO WATER TABLE FROM DATUM: 7.. " FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: , . 2. FT.
(C)DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7l. tl FT.
MAXIMUM TEST PRESSURE, Po '-1.)\.0" (Po = ((A+B) *1] + C*.57 psi)
TEST NUMBER: ~- TEST PRESSURE ~ Y. Ot.,psi PACKER PRESSURE: Ie (I psi
Initial Transducer Readings: Top , Middle -', Bottom _Transducer Readings after initial pressurization:

Top , Middle ,' Bottom _Transducer Readings after final now measurement:
Top ,Middle " Bottom _

TIME (MIN) FLOWMETER Q(GPM) SURFACE REMARKS
READING, (GAL) GAUGE,PSIen. '0

0.5
\ .0

\ .S'

20

2·Y
'5 .0

") ·0
/

~Lo

l(.)

-
j~~

(.Je( e -.~ t-- k....... ....... -...+...".. ~ {' J i... J Lluc ':' /.-/ 'l;;.C r f~ I _f' r {-- 0 ~'f).--......(

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



-/~ P)

. I, f" ~ I . .J-

PACKER TESTING CALCULATIONS FOR P(MAX)

Date: ~. "2"1.

Boring No. 13 qSf

Test Interval: '7Cj . .)- to g<.(..J- feet from Datum

Casing Stickup __'_,_J feet

PoMAX = (hI X 1) + (h2X 0.57). hI and h2 are in feet, see sketch. PoMAX is in psi

G"v.Je.
hI = Distance from the i1atnm to the water level
h2 = Distance from the water level to the center of the test interval

hz= 1L .. c'l_

PMAX= ~,s:'

DATA REPORT Rev. 0

+ __~_.,)_-_."l_:>-__ =__~_l_._c_,)_-

SKETCH

-'"'/,:)-
,.(, r
_ hi

11»'

MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07



f};; ~_(;>,
tT 1'2 :/

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 -+I. ""'ceer! DATE COLLECTED: __F_-_l-_L_-_r.:J_-6__
BORING NO. [59.)"/ BOREHOLE DIAMETER: (( IN.--'---
SURFACE CASING HEIGHT ABOVE GROUND: 1,)- FT.
CHECK DATUM USED: TOP OF CASING i GROUND SURFACE__
DATUMELEVATION /VIY'

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER S. D FT.
TEST INTERVAL DEPTH (FROM DATUM): FROM 7'7. '.>- FT. TO f' "-/ ,~..-- FT.
TOTAL BORING DEPTH FROM DATUM: I () 'Z-~T.
(A) DEPTH TO WATER TABLE FROM DATUM: L.(, FT.
(B) SURFACE GAUGE HEIGHT ABOVE DATUM: I, '-' FT.
(C)DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7c,. C-f FT.

~ MAXIMUM TEST PRESSURE, Po t::.t Co) •oS- (Po = [(A+B) *1] + C*.57 psi)
TEST NUMBER: I TEST PRESSURE I (,.1 ~¥. psi PACKER PRESSURE: (tZJO psi
Initial Transducer Readings: Top :::," . ., '1 ,Middle ""$ '-1 - 7 "1 , Bottom 7 7. 'J )
Transducer Readings after initial pressurization: "L, / • n 7 77 7Top C. I .., , Middle / v \:ZI , Bottom . '1Transducer Readings after final flow measurement: h

Top ,;>' -fO , Middle '-\ 0 ' () t: ,Bottom J7 . '1 I

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

0.0 "1 7 '\3."- ,,-/ L
0

o .- )7 Co.,., g .$.),
,0 1-7'\ t.t j

G 8 I.F
I , 5' 1.i~ L.\. 3 g 1·1
1.,t)

'27C1~.'3 a '>.7
(. - L i 11 4.) ~ ),7.~

>.0 1.."7,\"1.' P -:;.7
1') L 7'\'--\) f2{ ,>.7
4,0 1. 7 £1U,> % ).7

4, ~- '1.1 c...~.> ¢ 1.7
- u ? 7 C\ 4',) ~ 3,7).

)(1.~ 7~
\

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



PRESSURE: psi

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

!D.O ,,7 \.to. 0'1
0 ..)- ~.1 LlO.o'1
1.0 ~.1 c.; e7, ((J,)--

I . :) )·1 ILt" . 0"1
1..<> 1·7 '-\o.~"\

1..::1 1-7 '-1.(0. fl "\

),{) 1 ,"/ +-(O·O'f
"3'';- ~·1 l.( co . 0 '-\
\.\ .0 ).7 I.lo,f)f
i.{.5 ~.7 4() ~J

,) v 'C • g 40.0?

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
f3 1.)-/ - 1"'\ \ 7'1 -/PI..(
I' - 6 I 7'; - I I

I I - 1"} 7''1 - \ 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 COLLECTED BY: .., Up vV~J DATE COLLECTED: 5, 'L. '2. • (!) "

BORING NO. -0,"-1 BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: 1. .) FT.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUM ELEVATION N "A

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER .s. 0 FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM '1 ~.,)~ FT. TO '6 ""1•.)- FT.

TOTAL BORING DEPTH FROM DATUM: t01..) -FT.

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

(B) SURFACE GAUGE HEIGHT ABOVE DATUM: f . "'L FT.

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

MAXIMUM TEST PRESSURE, Po l.\"'.0)- (Po = (A+B) "1) + C*.57 psi)

TEST NUMBER:""L- TEST PRESSURE ""52..j 7 ~Si PACKER PRESSURE: (01) psi

Initial Transducer Readings: Top :f. '" L.( , Middle , 't 7 ~ , Bottom -; 7. '3 ,
Transducer Readings after initial pressurization:

J ,'" ~ "'t' ""7 7. ~\ I.Top )-. r 0 , Middle .J • 0'" , Bottom _~__v_
Transducer Readings after final Dow measurement: u \. n I <;"1, "'\ ~

Top ,.'{O ,Middle_-_'_li ,Bottom _

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

0.0 '2, 1 '\ '1 :) / 00.0
0.)- '1.-( ~~ J e 0 .. 2--
f .0 "'2~ c;. "''..:) .'"\ L.\ .7
I.) "2. 7 ~ L\. S cr- ... -.,).J

1..0 7.- 7 "" y . .)- ¢ :).(0
L ~

/.,.7 c;."", :f f% -.~ 5.J
S.e "). "7 t::\ l.( _) - ¢ '\ -~., :>

3..>- .,. 7 ~l' .:>- ~ ~'" -.)

to i.'7 CL '1.-S- $/
r

~ 5. ::>
,.

;6 .:i' . bl( . ., L. 1 ...."'.-S-
5" CJ -z. '1 ~"\. S- (?f \ -

~.j

DATA REPORT Rev. 0
, ~ '" I ~ s -'- ~_~f- II

MACTEC ENGINEERING & cON.mlf'nvG, f!'te, .J--- 1/23/07



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: BC\.o-,
DATE: ~. ","t

TEST NUMBER: "'L- rr~
TEST INTERVAL (FROM DATUM): FROM ~Z1.fT.TO f~-·t~ FT.
DATA COLLECTED BY: ,-»~~
SHUT-IN TEST

PRESSURE:. psi

PAGEp
"7
",'

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

0.0 '-. ) t::f I. 7~

\9.) 5.:::- vi. \ . 7
I • 0 :5, :J Ld . '7
I ",- 5t~ ~\ ,8'0

'Z ''0 ~.) ~\.Ii'G
'\.. )- 5, :J L\. \ .~IO
~ .'0 ,)..) '-\\ ~)

I~ .:) S "'" w.\.1"\
"I .il ;>,1) fA\ ~1
I.{. )- '" ~( lrl0,J
J,e> ) ,-S- L-{[ ,8'1

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serial number 2634708001
Flow Meter Omega FTB-4110 serial number 32019518
Stop Watch: serial number SW1

Above calibrated 5-5-06 or 5-18-06 Til sf5 c Bl~-I - !\'I.e.. 7(j- p'-f
,

()<. 7~ _j I -
( (

II - T1- 1" - , I

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1123/07



FT.

,Bottom 77. Lf 7

DOUBLE PACKER BOREHOLE PERMEABILITY TEST DATA SHEET

MACTEC ENGINEERING AND CONSULTING, INC.

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

DATA COLLECTED BY: ., I-!-o lr-f'lrll DATE COLLECTED: <g'."2. '2 •~ C

BORING NO. (3 9~-\ BOREHOLE DIAMETER: _l_-1 IN.

SURFACE CASING HEIGHT ABOVE GROUND: , . .) - FT.

CHECK DATUM USED: TOP OFCASING~GROUND SURFACE__

DATUM ELEVATION ,N~

~'. i)DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM '7 O'l.,) - FT. TO t ",. ~~ FT.

TOTAL BORING DEPTH FROM DATUM: 10"1...:::,/ FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 71- '1
MAXIMUM TEST PRESSURE, Po y.~. (}J/ (Po = [(A+B) *1] + C*.57 psi)

TEST NUMBER:.3 TEST PRESSURE 4 ~. () ) psi PACKER PRESSURE: I <1>0 psi

Initial Transducer Readings: Top 5. o..~\ , Middle '3 ~\. "7 '-1 ,Bottom J 7. '1 :3
Transducer Readings after initial pressurization: 7 .-

, Top ~. <g {) , Middle '5 ::>- . C. I ,Bottom "'3 . 1.1 )

Transducer Readings after final flow measurement:
Top S. 75, ,Middle 4. r· S?

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

0.0 2. 7 q ....1.::) ,,/ - o. I
0

,....
e~GJ ". ~ .'1. 7 t; \1 f . I

I" Q L 7 c...:J- 11 o,ro I~.C

\ .S- '- -r cU'. \ ~ III I
'l-C) <... 7 '1:::>' •\ pi \1, ,
C ~ '17 ,,)'.\ c;/ I') .1.~

~.C> 'l.7'&;,.5'.\ g (>(t
) .) L.."7 <;..5' .1 f2f I> ,I
~ .0 1.. 7 ~)'.I ;if l>.l

,

ff'/\..I.::;> ~7 ..... ) .... r (), I
::;,0 '21 'is'. { 6 17,1

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: i3Q':'- (
DATE: '{-'2.1.-o("

TEST NUMBER:._--::::.3 _
TEST INTERVAL (FROM DATUM): FROM gt./.,})- FT.TO 7~.J"'" FT.
DATA COLLECTED BY: "5 He> "VC,.rJ

SHUT-IN TEST

PRESSURE: psi

PAGE a
~

};;_,d

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

0,0 15. ) t.1 D1 (') {,
C.J 1'1. ( /.-( 'Lot.
1. 0 f ~,I ~f)A

\ - ,~ I \..( It. c\(,. )

1..0 ("t..l I.-\.~ .'i.'
'Z'J \ 1.0 "(i .~?-

1.CJ f>.n l.-\f.11o.:,
J .s \ ~ .0 'tt ~ii

"t .0 r1.o ~~.~ :)
'\ ..:; ,'';'.0 v(~ ~I.\

5.0 1'3. D '-I.&.&'2.
1[, 0 \ 7- C\ I::tr·71
1 CI ~ (. '\ &.\t.73
11.0 11."'- (,\~~(. G.,.

Q",.o \ j . '\ "\Y.(.,7
, (o.D 1'2- g 4.'$,(,)

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-SWI

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

\ , ... T) 7". - \ 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: S \-4'., "" J DATE COLLECTED: ~-27 -0 {,

BORING NO. 6,sl BOREHOLE DIAMETER: f.,.( IN.

SURFACE CASING HEIGHT ABOVE GROUND: I .:>- FT.

CHECK DATUM USED: TOP OFCASIN~GROUND SURFACE__

DATUM ELEVATION Nt&-
S'.O

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

TEST INTERVAL DEPTH (FROM DATUM): FROM 7<1.,j-- FT. TO €'''1 ...:) FT.

TOTAL BORING DEPTH FROM DATUM: fOC •.:>-FT.

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

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

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

"/7.- MAXIMUM TEST PRESSURE, Po 4 COl." ).- (Po = [(A+B) *1} + C*.57 psi)

TEST NUMBER: L( TEST PRESSURE 'l.4 ..:r'Z. psi PACKER PRESSURE: 100 psi

Initial Transducer Readings: Top , Middle , Bottom _
Transducer Readings after initial pressurization:

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

Top , Middle , Bottom _

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

0,0

O.~-
,

0

-f ,)

Z-o
-,". )

),'0

?:>

l.l.O

"f-:.;-

)". a

tv., --re'~+ ~o, e """"Ct- +-""KI,::? IJ""~

DATA REPORT Rev. 0 IMACTEC ENGINEERING & CONSULTING, INC. 1123107



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: 'i?'1.,:f\
DATE: t-2.l.--0 c,
TEST NUMBER: y .-
TESTINTERVAL(FROMDATUM): FROM7c...~ FT. TO ?t!.r;; FT.
DATA COLLECTED BY: 5to:l-o ......-_,1

SHUT-IN TEST

PRESSURE: psi

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

0,0

o.J
,.0
\ .)'

1..,0

1..')
j .0

1- :)
!'-\ ,0

"\.~
) .0

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 Y~srl>: ~ '1..:>-1- M ~ ?~ -.fy
.( I - "1 '1 7, - \ I

t I ... (3l.{...,c:.... ... ( \

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: :r- 'r:fo_~ DATE COLLECTED: __lr_~",_,_-_e;;:)_c::.__
BORING NO. f) ,~\ BOREHOLE DIAMETER: Y IN.

SURFACE CASING HEIGHT ABOVE GROUND: I • ~- FT.

CHECK DATUM USED: TOP OF CASING Y GROUND SURFACE

DATUM ELEVATION ~

DISTANCE BOTTOM OF TOP PACKER TO TOP OF BOTTOM PACKER __~_\_-_O_FT.

TEST INTERVAL DEPTH (FROM DATUM): FROM 7Q..)- FT. TO t'~. ::>-FT.

TOTAL BORING DEPTH FROM DATUM: lo}.':)- FT.

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

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

(C) DISTANCE WATER TABLE TO CENTER OF TEST INTERVAL: 7.1. L/ FT.

MAXIMUM TEST PRESSURE, Po Lt ~. 00:) (Po = [(A+B) *1] + C*.57 psi)-TEST NUMBER: "::> TEST PRESSURE L..(,~. (J.)-psi PACKERPRESSURE:_'_O_c;.i_ psi

Initial Transducer Readings: Top , Middle , Bottom _
Transducer Readings after initial pressurization:

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

Top , Middle , Bottom _

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

D.\':)

V.~

I . 0

1(0)

Z ,D

l.0-

J, C)

3I)
'1. 0

...
'-{,)

S~D

tv 0 -t ~)-\- ~"I c< 1"., \- -{y...\(::J '-~

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



DOUBLE PACKER TEST DATA SHEET, MACTEC PROJECT NO. 6468-06-1472
BORING NO.: i3q ;-1 ? v'-'
DATE: '(-'2:l.·oc.. %l'l IV fl -/'

TEST NUMBER: 3 '1{.S' I B4-''::Y .
TEST INTERVAL (FROM DATUM): FROM. ~... FT.TO~ FT.
DATA COLLECTED BY: "51.-1.. "Vc."J

SHUT-IN TEST

PRESSURE:, psi

PAGE 3

(

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

0.0 l S. I f,{ D\nb
C ...:J r'), \ "< tIl-O 'Z.,.0 I "\.1 4',08
\. ,- J~I ",'tA'

1..0 ."t I '-{t ."
1:' J I .0 '(B' .,\z.
l.s r n 4f.9\
J .~ I ~ 0 '11 i'7
"t 0 i-'J.o ~t.~ J
~ ..:) ,'1.0 ...,(, ,~
).<:1 I '3 i) "BE2.

G 0 I 'L ~ 4lltf· 71
'70 ~ 1..'1. 1.1. .73
1(.0 J1A (,o(~,.(.~
"'-.0 " • eli

,

"'~ ~7

IC.D ,"1.8' 'tl,(,}

EQUIPMENT USED
Transducers: Mini Troll Serial Numbers: 10417 (Top), 10191 (Middle), 10036 (Bottom)
Surface Pressure Gauge: Omega DPG serbd number 1634708001
Flow Meter Omega FTB-4UO serial number 32019518
Stop Watch: serial number SWI

Abovecalibrated5-5-06or5-I8-06 l'~~t-J'~ B"i"f - MJ 7". - S'lof
"I Bl 7Ci - t I

\ , r T)"~ - \ f

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