
·MACfEC
engineering and canstruding a better tomorrow

North Anna COL Project

Hydraulic Conductivity (K) Calculation Worksheet

MACTEC Job Number: 6468·06·1472

Well:

Test Date:
Test Type:

Test Name:

OW·946

11/1412006

Recovery (slug In)

OW·946-1n2

WELL DATA CALCULATION OF K

Conducted by:

Enlered/date:

Checked/date:

K = «r<:"2 in(Relrw»/2Le)'(l/t)ln(yolyt)SWL=
WD=
WO=

OTSP=

rc =

n=

rw=

rc (adjusted) =

26.44 (H BTOC)

45.90 (H BTOC)

43.40 (H BGS)

25.20 (H BGS)

0.06 (H)

0.30

0.35 (H)

0.20 (H)

yo =

yt=

I·
In(R_/rw) ='

K=

2.18 (HI from plol

0.66 (H) from plot

0.96 (minutes) from ptol

2.56

7.4E+OO (It/day)

Elapsed time

(min)

0.0112

0.0223

0.0335

0,0447

0,0558

0.067

0.0782

0.0893

Log Y

HNUMI

HNUMI

-2.52

HNUMI

-2,22

·2.52

HNUMI

-2,52

HNUM!

y

(H)

0.003

0.006

0.003

0,003

WL
(ftBTOC)

26_44

26.44

26.44

26.44

26,43

26.44

26.44

26.44

26.44

L_. 10 (H)

Lw = 16.46 (M)

Lelrw = 26.57

H = 17.66 (fl)

K= 2.6E.Q3 (em/soc)

0.1005

0.1117

0.1228

0.134

0,1452

-2.52

·2.52

HNUMI

-2.52

-2,22

0.003

0.003

0.003

0.006

26.44

26.44

26.44

26.44

26.43

H Is depth !rom SWL to top01_ .,Iisted on boring logs

Calculation ofln(Re/rw)

Where: Lw < H;

0,1563

0.1875

0.1787

0.1898

0.201

0,2122

0.2233

·2.52

·2.52

-2.22

-2.22

·2.05

-0.32

-0,25

0.003

0.003

0.006

0.006

0.009

0.483

0.558

26.44

26.44

26.43

26.43

26.43

25.96

25.68

In(R_/rw) = «hll(ln(Lw/nv)))+(A+Bln((H·Lw)/rw))/(Le/rw)Y'·1 =

Where: Lw = H;

In(R_/rw) - «1.I/(ln(Lw/rw)))+(C/(L_/rw))Y'·1 =

Calculation of Coefficients

I
_V_O_'~_:_/~_"n_g..:e2:::.f:rILelrwfro: TO::0

1

: CO_Hiei:nl. 0.3! 1=====~C==='='9=1
___--...;3"'-0.. 2.5.. 0.35 . .::;2.~1.

2.56

2.78

Tesl initialization

0.235

0,2475

0.2607

0.2747

0.2895

0,3052

0.3218

0.3395

0.3582

0.378

0.399

0.4212

0.4447

0.4695

0.4958

-0.05

0.10

0.21

0.33

0.45

0.47

0.50

0.51

0.46

0.33

0.34

0.33

0.32

0,31

0.30

0.891

1.268

1.613

2,128

2.83

2.939

3.134

3.226

2.91

2.125

2.177

2.131

2,105

2.036

1.998

25.55

25.17

24.63

24.31

23.61

23,50

23.31

23.21

23,53

24.32

2426

24,31

24.34

24.40

24.44

Interpolated values of At Band C lor LeJrw

28.571 2.471 0.341

Coefficients Table

2.041

0.5238

0.5535

0.5848

0.618

0.6532

0.6905

0.73

0.7718

0.8162

0.28

0.26

0.25

0.23

0.21

0.20

0.18

0.16

0.14

1.898

1.829

1.766

1.699

1.636

1.57

1,507

1,446

1.36

24.54

24.61

24,67

24.74

24.80

24.87

24.93

24,99

• 25,06

Lelrw

10

15

20

25

30

40

50

60

70

80

90

100

150

200

250

300

400

500

600

700

800

900

1000

1500

A

1.75

1.76

1.77

1.80

1.83

1.90

1.95

2.10

2.23

2.40

2.50

2.75

3.00

3.45

3.70

3.90

4.20

4,50

5.45

6.10

6.70

7.10

7.75

8.20

8.50

8.70

8,90

9.00

9.20

9.50

Le/rw

10

15

20

25

30

40

50

60

70

80

90

100

150

200

250

300

400

500

600

700

800

900

1000

1500

B

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.27

0.29

0.31

0.35

0.45

0.50

0.52

0.60

0.65

0.70

0.75

0,98

1,20

1.30

1.50

1,90

2.20

2.33

2.50

2.70

2.75

2.83

3.18

Le/rw

10

15

20

25

30

40

50

60

70

80

90

100

150

200

250

300

400

500

600

700

800

900

1000

1500

c
0.75

0.85

0.90

1.00

1.10

1.20

1.30

1.50

1.75

1.90

2.10

2.45

2.70

3.00

3.40

3,60

3.85

4.20

5.70

7.00

8.00

8.80

9.90

10.60

11.10

11.50

11.80

12.00

12.40

12.90

Test completion

90% recovery

0.8632

0.913

0.9657

1.0215

1.0807

1.1433

1.2097

1,28

1.3545

1.4335

1.5172

1.6057

1.6995

1.7988

1.9042

2.0157

2.1338

2.259

2,3915

2,532

2.6808

3.005

3.1717

3,3383

3,505

3.6717

3.6383

4.005

4.1717

4.3363

4.505

0.12

0.10

0.08

0.06

0.03

0.01

·0.01

-0.04

-0.07

·0.10

-0.12

·0.16

·0.19

·0.22

·0.25

·0.29

·0.32

·0,36

·0.40

·0.44

·0.48

·0.57

-0.62

-0.67

·0.70

-0.74

·0.79

·0.82

-0,66

-0.90

·0.93

1.323

1.262

1.202

1.142

1.081

1.024

0.969

0.909

0.857

0.602

0.75

0.699

0.653

0.604

0.558

0,518

0.474

0.434

0.4

0.362

0.328

0.267

0,239

0.216

0.198

0.181

0.164

0,15

0,138

0.127

0.118

25.12

25.18

25.24

25.30

25.36

25.42

25.47

25.53

25.58

25,64

25,69

25.74

25.79

25.84

25.88

25.92

25.97

26.01

26.04

26.08

26.11

26.17

26.20

26,22

26,24

26.26

26.28

26,29

26.30

26.31

26.32

Reference: Bouwer(1989), Bouwer and Rk:e(1976)

DATA REPORT Rev. 0 -- J/2307--MACTEC E&C

4.6717

4.8383

5.005

-0.97

·1.01

·1.04

0.106

0.098

0.092

26.33

26.34

26.35



OW-946 (slug-in2) Recovery vs. Time
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OW-946 (slug-in2) Recovery vs. Time
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J!lJ MACTEC
M AcrEe Engineering llnd ConsUlting

3301 Atlantic Avenue
Raleigh, North Carolina

Slup Test Data Sheet

MACTEC Job Name: North Anna COL MACTEC Job Number: 6468~06~1472
Date: \ \-14·-{) (~. Time: ({ /?rJ/> Observation Well No.: () J ,C}al:.:r,w·z
Weather Conditions: 5 LJ l\ ()t.<I ~l')\i {"e}" .-• '"j°t-

Method of Slug watel.f(mechanicaDor TestMethod: RiSin; Head or
Withdrawl (circle one): pressure 4:~gHead)

~j (circle) -
Diameter of Screen: .2 m. Diameter of Casin2:: ;;.;? in.
Total Well "'tS .4 ft below reference point Reference Point: Pennanent mark on ton
Depth: of casino-
Length of . If) ft Depth interval of screened3b,q.·-4tJ.41't
Screened Section: portion:
Deptb to Groundwater: 2C.4+ ft below reference point
Groundwater Measurements Collected Prior CommentsIRemarks

to Slu!?: Tes.t
Depth to Groundwater Date

LJStLv --(~~-x>tu1Y\. SI\lt:::Q)5l3
l'lf~'l3q (VrL-,g.;vl{?~) u-14-,~&

t.\-Q.n,,~t-- ·3c.-cD
";)(iJ ,~~ IW-.-A-·'"P..D."~~...w 'J 1I- 14-~:>&
2t:-A..:;:S ffJU ltlU·'/I"l..:f-r I C- tt'-\-,·o(c, C*+ -u-. -:->.JLX.:£lA. ';?5 i kvkw

'" c.' (C'1'\..:~ . .,:>,.. .

'~CD .-
{

((lYjlLsduco/\ .- -:2 f.t, tt!-"3 \IS,

';;(& ..4-4'
i

5:{..A+' e..-,

o~psd-= '3.·'Z'·7 Ct.,
~'. t -

~lnJ- ~r0.t ~"I b3~~7. - .~

NORTH ANNA COL
DATA REPORT REV 0

1/23/07
MACTECE&C



In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

ial number:
~_£mware Version
Unit name:

Test name:

Hermit 3000

12/11/06 17:41:03
P:\6468\2006 Projects\1472 North Anna COL\Slug Test Data\Raw data logger fil
3.71

00045369
7.08
HERMIT 3000

OW946IN2 7J\&t:' I of'3

~est defined on:
Test started on:
Test stopped on:
Test extracted on:

11/14/06
11/14/06
11/14/06
11/14/06

17:08:47
17:11:31
17:19:13
18:02:13

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples: 96

TOTAL DATA SAMPLES 96

0.1667 Minutes.

1.000

Pressure
D00513

0.0212000
19.93613000

0.1304000
50

,Channel number [1]
Measurement type:
Channel name:
Linearity:
Scale:
Offset:
Warmup:
Specific gravity:
Mode: TOC
User-defined Ieference:
'.eferenced on: test start
~ressure head at reference:

0.000

8.557

Feet H20

Feet H20

Channel number [0]
Measurement type:
Channel name:
Linearity:
Scale:
Offset:
Warmup:

Barometric Pressure
Barometric

0.0000000
0.0000000
0.0000000

50

Date

11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06

114/06
'14/06

11/14/06
11/14/06
11/14/06
11/14/06
11/14/06
11/14/06

Time

17:11:31
17:11:31
17:11:32
17:11:33
17:11:33
17:11:34
17:11:35
17:11:35
17:11:36
17:11:37
17:11:37
17:11:38
17:11:39
17:11:39
17:11:40
17:11:41
17:11:41
17:11:42
17:11:43
17:11:43
17:11:44

ET (min)

0.0000
0.0112
0.0223
0.0335
0.0447
0.0558
0.0670
0.0782
0.0893
0.1005
0.1117
0.1228
0.1340
0.1452
0.1563
0.1675
0.1787
0.1898
0.2010
0.2122
0.2233

Chan [1]
Feet H20

0.000
0.000

-0.003
0.000

-0.006
-0.003

0.000
-0.003
0.000

-0.003
-0.003

0.000
-0.003
-0.006
-0.003
-0.003
-0.006
-0.006
-0.009
-0.483
-0.558

Chan [0]
Inches Hg

29.567
29.567
29.567
29.567
29.571
29.573
29.567
29.567
29.569
29.571
29.567
29.569
29.571
29.571
29.567
29.569
29.569
29.571
29.569
29.571
29.567

NORTH ANNA COL
DATA REPORT REV 0

1/23/07
MACTECE&C



11/14/06 17:11:45 0.2350 -0.891 29.567
11/14/06 17:11:45 0.2475 -1.268 29.567
11/14/06 17:11:46 0.2607 -1.613 29.569

Ol,~4~ 1N'7- 'l4\bF '2- 0 F ~11/14/06 17:11:47 0.2747 -2.128 29.571
11/14/06 17:11:48 0.2895 -2.830 29.567
11/14/06 17:11:49 0.3052 -2.939 29.569

114/06 17:11:50 0.3218 -3.134 29.563
14/06 17:11:51 0.3395 -3.226 29.569

1.1/14/06 17:11:52 0.3582 -2.910 29.565
11/14/06 17:11:53 0.3780 -2.125 29.571
11/14/06 17:11:54 0.3990 -2.177 29.571
11/14/06 17:11:56 0.4212 -2.131 29.569
11/14/06 17:11:57 0.4447 -2.105 29.569
11/14/06 17:11:59 0.4695 -2.036 29.569
11/14/06 17:12:00 0.4958 -1.998 29.567
11/14/06 17:12:02 0.5238 -1.898 29.569
11/14/06 17:12:04 0.5535 -1.829 29.569
11/14/06 17:12:06 0.5848 -1.766 29.569
11/14/06 17:12:08 0.6180 -1.699 29.571
11/14/06 17:12:10 0.6532 -1.636 29.571
11/14/06 17:12:12 0.6905 -1.570 29.571
11/14/06 17:12:14 0.7300 -1.507 29.569
11/14/06 17:12:17 0.7718 -1.446 29.571
11/14/06 17:12:19 0.8162 -1.380 29.569
11/14/06 17:12:22 0.8632 -1.323 29.571
11/14/06 17:12:25 0.9130 -1.262 29.571
11/14/06 17:12:28 0.9657 -1.202 29.573
11/14/06 17:12:32 1.0215 -1. 142 29.569
11/14/06 17:12:35 1.0807 -1.081 29.571
11/14/06 17:12:39 1.1433 -1.024 29.571
11/14/06 17:12:43 1.2097 -0.969 29.569
11/14/06 17:12:47 1.2800 -0.909 29.567
11/14/06 17:12:52 1.3545 -0.857 29.573
11/14/06 17:12:57 1.4335 -0.802 29.571
11/14/06 17:13:02 1.5172 -0.750 29.569

'14/06 17:13:07 1.6057 -0.699 29.571
~~/14/06 17:13:12 1.6995 -0.653 29.569
11/14/06 17:13:18 1.7988 -0.604 29.565
11/14/06 17:13:25 1.9042 -0.558 29.571
11/14/06 17:13:31 2.0157 -0.518 29.571
11/14/06 17:13:39 2.1338 -0.474 29.571
11/14/06 17:13:46 2.2590 -0.434 29.569
11/14/06 17:13:54 2.3915 -0.400 29.569
11/14/06 17:14:02 2.5320 -0.362 29.569
11/14/06 17:14:11 2.6808 -0.328 29.569
11/14/06 17:14:21 2.8383 -0.296 29.571
11/14/06 17:14:31 3.0050 ' -0.267 29.569
11/14/06 17:14:41 3.1717 -0.239 29.569
11/14/06 17:14:51 3.3383 -0.216 29.567
11/14/06 17:15:01 3.5050 -0.198 29.569
11/14/06 17:15:11 3.6717 -0.181 29.569
11/14/06 17:15:21 3.8383 -0.164 29.569
11/14/06 17:15:31 4.0050 -0.150 29.569
11/14/06 17:15:41 4.1717 -0.138 29.571
11/14/06 17:15:51 4.3383 -0.127 29.575
11/14/06 17:16:01 4.5050 -0.118 29.573
11/14/06 17:16:11 4.6717 -0.106 29.569
11/14/06 17:16:21 4.8383 -0.098 29.571
11/14/06 17:16:31 5.0050 -0.092 29.571
11/14/06 17:16:41 5.1717 -0.086 29.571
11/14/06 17:16:51 5.3383 -0.078 29.571
11/14/06 17:17:01 5.5050 -0.078 29.528
11/14/06 17:17:11 5.6717 -0.072 29.544

114/06 17:17:21 5.8383 -0.069 29.551
/14/06 17:17:31 6.0050 -0.063 29.557

11/14/06 17:17:41 6.1717 -0.060 29.555
NORTH ANNA COL11/14/06 17:17:51 6.3383 -0.058 29.555

11/14/06 17:18:01 6.5050 -0.055 29.555 DATA REPORT REV 0
11/14/06 17:18:11 6.6717 -0.052 29.557 1/23/07

11/14/06 17:18:21 6.8383 -0.052 29.559 MACTECE&C



11/14/06
11/14/06
11/14/06
11/14/06
11/14/06

17:18:31
17:18:41
17:18:51
17:19:01
17:19:11

7.0050
7.1717
7.3383
7.5050
7.6717

-0.049
-0.046
-0.040
-0.040
-0.037

29.559
29.561
29.561
29.561
29.559

NORTH ANNA COL
DATA REPORT REV a

1123107
MACTECE&C



,MACfEC
engineering and constructing a better tomorrow

North Anna COL Project

Hydraulic Conductivity (K) Calculation Worksheet

MACTEC Job Number: 6468-06-1472

Well:

Test Dale:

Test Type:

Test Name:

OW-946

11/1412006

RecoV8IY (slug out)
OW-946-ou1

WELL DATA CALCULATION OF K

Condueled by:

Entered/dale:
Checked/date:

Calculallon of In(Re/rw)

H Is depth from SWL to top 01 bedrock •• lIsted on boring logs

Reference: Bouwer{1989), 80uwer and Rlce(1976)

DATA REPORT Rev. 0 -- J/23()7--MACTEC E&C

Elapsed tIme Logy y WL
(min) (h) (hBTOC)

0 NNUMI 0 26.43
0.0113 ·0.11 0.785 27.22
0.0227 ·0.54 0.29 26.72
0.034 ·0.07 0.854 27.28

0.0453 0.14 1.363 27.81
0.0567 0.29 1.955 28.39
0.068 0.36 2.309 28.74

0.0793 0.44 2.734 29.16

0.0907 0.44 2.763 29.19

0.102 0.43 2.72 29.15

0.1133 0.43 2.665 29.10

0.1247 0.42 2.616 29.05

0.136 0.41 2.573 29.00

0.1473 0.40 2.521 28.95

0.1587 0.39 2.475 28.91

0.17 0.39 2.429 28.86

0.1813 0.38 2.386 28.82

0.1927 0.37 2.346 28.78

0.204 0.36 2.297 28.73

0.2153 0.35 2.26 28.69

0.2267 0.35 2.222 28.65

0.2363 0.34 2.185 28.62

0.2508 0.33 2.145 28.58

0.264 0.32 2.105 28.54

0.278 0.32 2.067 28.50
0.2928 . 0.31 2.027 28.46

0.3085 0.30 1.99 28.42

0.3252 0.29 1.946 28.38

0.3428 0.28 I 1.9 28.33

0.3615 0.27 1.86 28.29

0.3813 0.26 1.811 28.24

0.4023 0.25 1.762 28.19

0.4245 0.23 1.705 28.14

0.448 0.22 1.659 28.09

0.4728 0.21 1.604 28.03

0.4992 0.20 1.578 28.01

0.5272 0.18 1.498 27.93

0.5568 0.16 1.44 27.87

0.5882 0.14 1.386 27.82

0.6213 0.12 1.331 27.76

0.6565 0.11 1.274 27.70

0.6938 0.08 1.213 27.64

0.7333 0.06 1.156 27.59

0.7152 0.04 1.095 27.53

0.8195 0.02 1.038 27.47

0.8665 ·0.Q1 0.983 27.41

0.9163 ·0.03 0.926 27.36

0.969 ·0.06 0.868 27.30

1.0248 ·0.09 0.811 27.24

1.084 ·0.12 0.753 27.18

1.1467 -0.16 0.696 27.13

1.213 ·0.19 0.644 27.07

1.28JJ ·0.23 0.592 27.02

1.3578 ·0.27 0.541 26.97

1.4368 ·0.31 0.492 26.92

1.5205 ·0.35 0.443 26.87

1.609 ·0.40 0.397 26.63

1.7028 ·0.45 0.351 26.78

1.8022 ·0.51 0.311 26.74

2.019 ·0.63 0.233 26.66

2.1372 -0.71 0.193 26.62

2.2623 -Q.79 0.161 26.59

2.3948 -0.89 0.129 26.56

2.5353 ·1.00 0.101 26.53

2.6842 -1.14 0.072 26.50

2.8417 ·1.34 0.046 26.48

3.0083 ·1.59 0.026 26.46

3.175 ·2.52 0.003 26.43

3.3417 NNUMI ·0.012 26.42

3.5083 NNUMI ·0.029 26.40

3.675 NNUMI ·0.04 26.39

3.8417 NNUMI ·0.055 26.38

4.0083 NNUMI ·0.063 26.37

4.175 NNUMI ·0.069 26.36

4.3417 NNUMI ·0.Q78 26.35

4.5063 NNUMI ·0.083 26.35

4.675 NNUMI ·0.092 26.34

4.8417 NNUMI ·0.095 26.34

Test completion

90% recovery

Test initialization

2.78

2.56

2.57 (h) from plot

0.19 (h) trom plot

2.00 (minutes) from plot

2.56

3.5E-Q3 (emloae)

9.9E.oo (ftId.y)

yo.
yt.

t·
In(Re/rw) •

K.

K.

K • (rc"2In(Relrwll/2LeJ"(M)ln(yo/yt)26.43 (h BTOG)

45.90 (h BTOG)

43.40 (h BGS)

25.20 (hBGS)

0.08 (h)

0.30

0.35 (h)

0.20 (h)

SWL·

WD.

WD.

DTS?·

Le. 10 (h)

Lw = 16.47 (ft)

Lelrw. 28.57

H. 17.87 (h)

rc =

n.

rw.

re (adjusted) •

Calculation of Coefficients

Coefficients Table

28.571 2.471 0.341 2.041

In(Re/rw). ((1.lI(ln(Lw/rw)))+(C/(Le/rw)W·l •

Interpolated values of A, Band C for Le/rw

Le/rw A Le/rw B Le/rw C

4 1.75 4 0.25 4 0.75

5 1.76 5 0.25 5 0.85

6 1.71 6 0.25 6 0.90

7 1.80 7 0.25 7 1.00

8 1.63 8 0.25 8 1.10

9 1.90 9 0.25 9 1.20

10 1.95 10 0.25 10 1.30

15 2.10 15 0.27 15 1.50

20 2.23 20 0.29 20 1.75

25 2.40 25 0.31 25 1.90

30 2.50 30 0.35 30 2.10

40 2.75 40 0.45 40 2.45

50 3.00 50 0.50 50 2.70

60 3.45 60 0.52 60 3.00

70 3.70 70 0.60 70 3.40

80 3.90 80 0.65 60 3.60

90 4.20 90 0.70 90 3.85

100 4.50 100 0.75 100 4.20

150 5.45 150 0.98 150 5.70

200 6.10 200 1.20 200 7.00

250 6.70 250 1.30 250 8.00

300 7.10 300 1.50 300 8.80

400 7.75 400 1.90 400 9.90

500 8.20 500 2.20 500 10.60

600 8.50 600 2.33 600 11.10

700 8.70 700 2.50 700 11.50

800 8.90 800 2.70 800 11.80

900 9.00 900 2.75 900 12.00

1000 9.20 1000 2.83 1000 12.40

1500 9.50 1500 3.18 1500 12.90

In(Re/rw) • ((1.lI(ln(Lw/rw)))+(A+Bln((H·Lw)/rwll/(Le/rw)r·l.

Where: Lw = H;

Where: lw < H;
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static water level measured immediately before
conducting the slug-out test.
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tfIl MACTEC
MACTEC Engineering Rnd Consulting

,r.:!1: 3301 Atlantic Avenue
Raleigh, North Carolina

Slu!" Test Data Sheet
MACTEC Job Name: North Anna COL MACTEC Job Number: 6468-06-1472

Date: \ \ - \4-.,.{)~1 Time: r'5~3 Observation WeD No.: /v 1''PI4-!,;'('1I t-r
Weather Conditions: f;. \rti'''.A·'' tW!~ (·f.J;Pf
Method of Slug wailiJ(,'mechanicaOor TestMethod: ~pgHea9Jor
Withdrawl (circle one): pressure FalliiigHead

~./ (circle)
Diameter of Screen: :2- in. Diameter of easin!!: <;:? in.
Total Well 4'3.11t below reference point Reference Point: Pennanent mark on top
Depth: ~

of casinll"
Length of 10 ft Depth interval of screened 39.1-... 4Pftft
Screened Section: nortion:
Depth to Groundwater: ::Jluft'3 ft below reference point
Groundwater Measurements Collected Prior CommentslRemarks

to Slu!! Test
Depth to Groundwater Date

uS-Q.p '-ra-;'Vl'5c~0ax... 7.)t---\ DWS-I'?"'.1~ '~ rt,.-Thl,\A,.tMp",*,) \ l-i4--I';>L"~. '\ e-/ .

'').t:-, 53 '/6i. -l<l?;v,1'(11"*') 11-14---:a>.
'*~ 3000I,........ ~..... ., oK*: i I- \4--ilG-,;,,-

'3<~- iv

'-(a·"t6i~dQ.;t,~ - ~":)

.~ ',OC-Ir:2 '>i,..U

'-(rpy\..~JvC""
.. !

~ :(.&,4·;3

v''O .. 5~e"j\c G? .:;< iZ . ,1-'..,;>

offs-e..:+ ~\l (P"3-

r::u;JL ~(~ f.£l''<~(\
...... (.

·-O.cA~

NORTH ANNA COL
DATA REPORT REV a

1/23/07
MACTECE&C



In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

r- ~ial number:
,nware Version

unit name:

Test name:

Hermit 3000

12/11/06 17:40:54
P:\6468\2006 Projects\1472 North Anna COL\Slug Test Data\Raw data logger fil
3.71

00045369
7.08
HERMIT 3000

OW9460UT "pAL"l~ l OF'7_

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

11/14/06
11/14/06
11/14/06
11/14/06

16:52:41
16:58:12
17:03:10
18:01:29

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples: 79

TOTAL DATA SAMPLES 79

0.1667 Minutes.

1.000

Pressure
D00513

0.0212000
19.9368000

0.1304000
50

Channel number [1]
Measurement type:
Channel name:
Linearity:
Scale:
Offset:
Warmup:
Specific gravity:
Mode: TOC
User-defined reference:
Referenced on: test start
ressure head at reference:

0.000

8.405

Feet H20

Feet H20

Channel number [0]
Measurement type: Barometric Pressure
Channel name: Barometric
Linearity: 0.0000000
Scale: 0.0000000
Offset: 0.0000000
Warmup: 50

Chan [1] ,Chan [0]
Date Time ET (min) Feet H2O Inches Hg

-------- -------- ------------ --------------- ---------------

11/14/06 16:58:12 0.0000 0.000 29.565
11/14/06 16:58:12 0.0113 0.785 29.565
11/14/06 16:58:13 0.0227 0.290 29.561
11/14/06 16:58:14 0.0340 0.854 29.559
11/14/06 16:58:14 0.0453 1.383 29.563
11/14/06 16:58:15 0.0567 1.955 29.563
11/14/06 16:58:16 0.0680 2.309 29.563
11/14/06 16:58:16 0.0793 2.-734 29.561
11/14/06 16:58:17 0.0907 2.763 29.563
11/14/06 16:58:18 0.1020 2.720 29.563
11/14/06 16:58:18 0.1133 2.665 29.563
11/14/06 16:58:19 0.1247 2.616 29.563
11/14/06 16:58:20 0.1360 2.573 29.561
11/14/06 16:58:20 0.1473 2.521 29.563

'14/06 16:58:21 0.1587 2.475 29.563
-/14/06 16:58:22 0.1700 2.429 29.563

11/14/06 16:58:22 0.1813 2.386 29.563
11/14/06 16:58:23 0.1927 2.346 29,563
11/14/06 16:58:24 0.2040 2.297 29.563
11/14/06 16:58:24 0.2153 2.260 29.565
11/14/06 16:58:25 0.2267 2.222 29.563

NORTH ANNA COL
DATA REPORT REV 0

1/23/07
MACTECE&C



11/14/06 16:58:26 0.2383 2.185 29.567
11/14/06 16:58:27 0.2508 2.145 29.563
11/14/06 16:58:27 0.2640 2.105 29.565 Q\r-...\Q4t> OUT P~'l-OPL-
11/14/06 16:58:28 0.2780 2.067 29.563
11/14/06 16:58:29 0.2928 2.027 29.563
] 1/14/06 16:58:30 0.3085 1.990 29.561

14/06 16:58:31 0.3252 1.946 29.561
"-_r 14 / 06 16:58:32 0.3428 1.900 29.563
11/14/06 16:58:33 0.3615 1.860 29.561
11/14/06 16:58:34 0.3813 1.811 29.563
11/14/06 16:58:36 0.4023 1.762 29.567
11/14/06 16:58:37 0.4245 1.705 29.565
11/14/06 16:58:38 0.4480 1.659 29.563
11/14/06 16:58:40 0.4728 1.604 29.563
11/14/06 16:58:41 0.4992 1.578 29.565
11/14/06 16:58:43 0.5272 1.498 29.565
11/14/06 16:58:45 0.5568 1.440 29.569
11/14/06 16:58:47 0.5882 1.386 29.563
11/14/06 16:58:49 0.6213 1.331 29.565
11/14/06 16:58:51 0.6565 1.274 29.565
11/14/06 16:58:53 0.6938 1.213 29.563
11/14/06 16:58:56 0.7333 1.156 29.565
11/14/06 16:58:58 -0.7752 1.095 29.565
11/14/06 16:59:01 0.8195 1.038 29.567
11/14/06 16:59:03 0.8665 0.983 29.567
11/14/06 16:59:06 0.9163 0.926 29.563
11/14/06 16:59:10 0.9690 0.868 29.563
11/14/06 16:59:13 1.0248 0.811 29.565
11/14/06 16:59:17 1.0840 0.753 29.563
11/14/06 16:59:20 1.1467 0.696 29.565
11/14/06 16:59:24 1.2130 0.644 29.567
11/14/06 16:59:29 1.2833 0.592 29.563
11/14/06 16:59:33 1.3578 0.541 29.563
11/14/06 16:59:38 1.4368 0.492 29.567

14/06 16:59:43 1.5205 0.443 29.563
I 14/06 16:59:48 1.6090 0.397 29.565

11/14/06 16:59:54 1.7028 0.351 29.567
11/14/06 17:00:00 1.8022 0.311 29.567
11/14/06 17:00:06 1.9075 0.267 29.567
11/14/06 17:00:13 2.0190 0.233 29.565
11/14/06 17:00:20 2.1372 0.193 29.567
11/14/06 17:00:27 2.2623 0.161 29.567
11/14/06 17:00:35 2.3948 0.129 29.567
11/14/06 17:00:44 2.5353 0.101 29.563
11/14/06 17:00:53 2.6842 0.072 29.567
11/14/06 17:01:02 2.8417 0.046 29.565
11/14/06 17:01:12 3.0083 0.026 29.563
11/14/06 17:01:22 3.1750 0.003 29.567
11/14/06 17:01:32 3.3417 -0.012 29.565
11/14/06 17:01:42 3.5083 -0.029 29.563
11/14/06 17:01:52 3.6750 -0.040 29.569
11/14/06 17:02:02 3.8417 -0.055 29.565
11/14/06 17:02:12 4.0083 -0.063 29.569
11/14/06 17:02:22 4.1750 -0.069 29.565
11/14/06 17:02:32 4.3417 -0.078 29.569
11/14/06 17:02:42 4.5083 -0.083 29.567
11/14/06 17:02:52 4.6750 -0.092 29.565
11/14/06 17:03:02 4.8417 -0.095 29.567

NORTH ANNA COL
DATA REPORT REV 0

1/23/07
MACTECE&C



IIMACfEC
North Anna COL Project

Hydraulic Conductivity (K) Calculetion Worksheel

MACTEC Job Number: 6468·06-1472

engineering and constructing a better tomorrow

Well: OW-946 Conducted by: CherIes-~ . J
Test Date: 11/1412006 Entered/date: j,.nl- 1 -'1-""
Test Type: Recovery (slug ~) Checked/date:

;S<i' • ¢WI ~-Test Name: OW-94lk>ut2

'~'R4~ ~~ 7h-
WELLOATA CALCULATION OF K TEST OAT

SWL= 26.42 (ft BTOC) K = ((rc"2In(Relrw))/2Le]"(1/1)ln(yo/yt) Elapsedllme Log y y WL

WO. 45.90 (ft BTOC) (min) (ft) (ftBTOC)

WO= 43.40 (ft BGS) yo = 2.67 (ft) Irom pial 0 NNUMI 0 26.42

OTSP= 25.20 (ft BGS) yt= 0.59 (ft) hom pial 0.0112 ·2.22 0.006 26.43

rc ::: 0.08 (ft) 1= 1.40 (minutes) trom plot 0.0223 NNUMI 0 26.42

n= 0.30 In(Re/rw) = 2.56 0.0335 -2.52 0.003 26.42
0.0447 MNUMI 0 26.42

rw= 0.35 (ft) 0.0559 MNUMI 0 26.42

rc (adjusted) = 0.20 (ft) K= 8.2E+OO (Il/day) 0.067 ·0.16 0.69 27.11

0.0792 ·0.16 0.694 27.10

0.0993 ·0.20 0.627 27.05

0.1005 0.15 1.412 27.93

Le= 10 (ft) K. 2.9E-ro (em/sec) 0.1117 0.26 1.932 26.25

Lw= 16.48 (ft) 0.1229 0.40 2.501 29.92

Lelrw = 28.57 0.134 0.46 2.91 29.33

H= 17.69 (ft) 0.1452 0.47 2.973 29.39

H Is deplll from SWl to lop01_.,Iisted on boring logs 0.1563 0.46 2.B95 29.32

0.1675 0.45 2.932 29.25

- 0.17B7 0.44 2.772 29.19

Calculation of In(Relrw) 0.1696 0.43 2.714 29.13

Test initialization 0.201 0.43 2.671 29.09

Where: Lw < H; 0.2122 0.42 2.626 29.05

0.2233 0.41 2.5B5 29.01

In(Relrw) = ((t.lI(ln(Lw/rw»))+IA+Bln((H-Lw)/rw))/(Le/rw)Y'-1= 2.56 0.235 0.41 2.547 26.97

0.2475 0.40 2.513 26.93

Where; Lw = H; 0.2607 0.39 2.473 26.69

0.2747 0.39 2.436 26.B6

In(Re/rw) = ((1.lI(ln(Lw/nv))}+{C/(Le/rw))I"·' = 2.76 0.2695 0.3B 2.392 2B.Bl

0.3052 0.36 2.306 2B.73

0.321B 0.35 2.26 26.6B

0.3395 0.34 2.206 26.63

0.35B2 0.33 I 2.159 26.5B

Calculation of Coefficients 0.37B 0.32 2.11 26.53

Value range for lelrw from Table of Coefficients 0.399 0.31 2.056 26.46

I
Le/f\v

~~I
A

2.41

B

031

1

C

1.
9 1

0.4212 0.30 2.004 26.42

0.4447 0.29 1.952 26.37

2.5 0.35 2.1 0.4695 0.26 I.B96 2B.32

0.495B 0.27 1.666 26.29

Interpolated values of A, Band C for leI"'" 0.5236 0.25 1.777 26.20

1 26.571 2.471 0.341 2.041 0.5535 0.23 1.714 26.13

0.5946 0.22 1.653 26.07

0.616 0.20 1.593 26.01

0.6532 O.IB 1.53 27.95

0.6905 0.17 1.469 27.B9

0.73 0.15 1.406 27.B3

Coefficients Table 0.7716 0.13 1.343 27.76

0.B162 0.11 1.279 . 27.70

Le/rw A Lelrw B Lelrw C 0.8632 0.06 1.216 27.64

4 1.75 4 0.25 4 0.75 0.913 0.06 1.153 27.57

5 1.76 5 0.25 5 0.B5 0.9657 0.04 1.093 27.51

6 1.77 6 0.25 6 0.90 1.0215 0.01 1.032 27.45

7 1.60 7 0.25 7 1.00 1.0B07 ·0.01 0.972 27.39

6 1.93 6 0.25 B 1.10 1.1433 ·0.04 0.911 27.33

9 1.90 9 0.25 9 1.20 1.2097 ·0.07 0.657 27.26

10 1.95 10 0.25 10 1.30 1.26 ·0.10 0.602 27.22

15 2.10 15 0.27 15 1.50 1.3545 ·0.13 0.745 27.17

20 2.23 20 0.29 20 1.75 1.4335 ·0.16 0.69 27.11

25 2.40 25 0.31 25 1.90 1.5172 ·0.19 0.641 27.06

30 2.50 30 0.35 30 2.10 Test completion 1.6057 ·0.23 0.592 27.01

40 2.75 40 0.45 40 2.45 1.6995 ·0.27 0.543 26.96

50 3.00 50 0.50 50 2.70 1.796B ·0.30 0.5 26.92

60 3.45 60 0.52 60 3.00 1.9042 '0.34 0.46 26.B6

70 3.70 70 0.60 70 3.40 2.0157 ·0.38 0.417 26.94

BO 3.90 BO 0.65 60 3.60 2.133B ·0.42 0.362 26.BO

90 4.20 90 0.70 90 3.65 2.259 ·0.46 0.345 26.77

100 4.50 100 0.75 100 4.20 2.3915 ·0.51 0.311 26.73

150 5.45 150 0.96 150 5.70 90% recovery

200 6.10 200 1.20 200 7.00 2.6606 ·0.59 0.256 26.66

250 6.70 250 1.30 250 6.00 2.9363 ·0.64 0.227 26.65

300 7.10 300 1.50 300 6.60 3.005 ·0.69 0.204 26.62

400 7.75 400 1.90 400 9.90 3.1717 ·0.74 0.194 26.60

500 6.20 500 2.20 500 10.60 3.3393 ·0.76 0.167 26.59

I 600 6.50 600 2.33 600 11.10 3.505 -0.62 0.152 26.57

700 6.70 700 2.50 700 11.50 3.6717 ·0.B6 0.136 26.56

600 6.90 BOO 2.70 BOO 11.BO 3.6363 ·0.90 0.127 26.55

900 9.00 900 2.75 900 12.00 4.005 ·0.93 0.116 26.54

1000 9.20 1000 2.63 1000 12.40 4.1717 ·0.95 0.112 26.53

1500 9.50 1500 3.16 1500 12.90 4.3393 ·1.00 0.101 26.52

4:505 ·1.02 0.095 26.52

Reference: Bouwer(1989), Bouwer and Rice(1976) 4.6717 ·1.05 0.OB9 26.51

4.6363 ·1.06 0.063 26.50
DATA REPORT Rev. 0 -- JI2307--MACTEC E&C 5.005 ·1.09 0.061 26.50
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MACTEC
MACTEC Engineering and Consulting

3301 Atlantic Avenue
Raleigh, North Carolina

SIu,. Test Data Sheet
MACTEC Job Name: North Anna COL

Date: ll- I 4- -ix'v Time: it..,:2 \
MACTEC Job Number: 6468-06-1472

Observation Well No.: (:luc\4{,- o{rr2.

Method of Slug water(iilec1i~mic®or Test'Method: @ising He~or
Withdra~1 (circle one): pressure Falling Head

(~>,1 (circle)
Diameter of Screen: - "2 in. Diameter of Casine:: ;:< in.
Total Well ?t3ftft below reference point Reference Point: Permanent mark on top
Depth: of casino-

-
Length of lO ft Depth interval of screened'3-~,4:44A-ft
Screened Section: portion:
Depth to Groundwater: ;.:(& .4-2. ft below reference point
Groundwater Measurements Collected Prior

to Slug Test
CommentsfRemarks

DateDepth to Groundwater

~.2~1·4';"q.:..l.-::·':3=,~f}",,",,;u,,:,,;::~~>-1.4;,-,jtp'(J=u~~.J..,)'=;:---,-k.I.+-I-....!:\,...;~.....:-e0=·'f-'_ c'iJ-k"\r"'i'\..Se~0UL 3~ i b1vu
2L.. AMtuY\4",.:cU2.) \ l- \4--oft; _~ /'

- \0,-- .

1------------- -r{O"l'lsJUCQ/l :::- Z& \'+'\ i V f!;,'.

''::( (P, ct-?" :~.44-\G

o~+::: ';).Q'73

~\;\.;~ ~.~. V&·\t~ \ \\S

NORTH ANNA COL
DATA REPORT REV 0

1/23/07
MACTEC E&C



In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

C'~,ial number:
mware Version

LJult name:

Test name:

Hermit 3000

12/11/06 17:41:13
P:\6468\2006 Projects\1472 North Anna COL\Slug Test Data\Raw data logger fil
3.71

00045369
7.08
HERMIT 3000

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

11/14/06
11/14/06
11/14/06
11/14/06

17:23:29
17:23:59
17:29:31
18:03:07

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples: 83

TOTAL DATA SAMPLES 83

0.1667 Minutes.

1.000

Pressure
D00513

0.0212000
19.9368000

0.1304000
50

Channel number [1]
Measurement type:
Channel name:
Linearity:
Scale:
Offset.:
Warmup:
Specific gravity:
Mode: TOC
User-defined reference:
Referenced on: test start
'res sure head at reference:

0.000

8.580

Feet H20

Feet H20

Channel number [0]
Measurement type: Barometric Pressure
Channel name: Barometric
Linearity: 0.0000000
Scale: 0.0000000
Offset: 0.0000000
Warmup: 50

Chan[l] Chan [0]
Date Time ET (min) Feet H2O Inches Hg

-------- -------- ------------ --------------- -------------

11/14/06 17:23:59 0.0000 0.000 29.577
11/14/06 17:23:59 0.0112 0.006 29.575
11/14/06 17:24:00 0.0223 0.000 29.575
11/14/06 17:24:01 0.0335 0.003 29.575
11/14/06 17:24:01 0.0447 0.000 29.571
11/14/06 17:24:02 0.0558 0.000 29.575
11/14/06 17:24:03 0.0670 0.690 29.573
11/14/06 17:24:03 0.0782 0.684 29.575
11/14/06 17:24:04 0.0893 0.627 29.571
11/14/06 17:24:05 0.1005 1.412 29.571
11/14/06 17:24:05 0.1117 1.832 29.573
11/14/06 17:24:06 0.1228 2.501 29.575
11/14/06 17:24:07 0.1340 2.910 29.575
11/14/06 17:24:07 0.1452 2.973 29.575

114/06 17:24:08 0.1563 2.895 29.575
/'14/06 17:24:09 0.1675 2.832 29.575

11/14/06 17:24:09 0.1787 2.772 29.575
11/14/06 17:24:10 0.1898 2.714 29.575
11/14/06 17:24:11 0.2010 2.671 29.575
11/14/06 17:24:11 0.2122 2.628 29.569
11/14/06 17:24:12 0.2233 2.585 29.573

NORTH ANNA COL
DATA REPORT REV 0

1/23/07
MACTECE&C



11/14/06 17:24:13 0.2350 2.547 29.571
11/14/06 17:24:13 0.2475 2.513 29.569
11/14/06 17:24:14 0.2607 2.473 29.575
11/14/06 17:24:15 0.2747 2.438 29.575 b\,-..:q<.flc OUT '7.... y~ ?. of 'L.
11/14/06 17:24:16 0.2895 2.392 29.573
11/14/06 17:24:17 0.3052 2.306 29.573

14/06 17:24:18 0.3218 2.260 29.573
- { 14/06 17:24:19 0.3395 2.208 29.577
11/14/06 17:24:20 0.3582 2.159 29.571
11/14/06 17:24:21 0.3780 2.110 29.575
11/14/06 17:24:22 0.3990 2.056 29.573
11/14/06 17:24:24 0.4212 2.004 29.573
11/14/06 17:24:25 0.4447 1.952 29.573
11/14/06 17:24:27 0.4695 1.898 29.575
11/14/06 17:24:28 0.4958 1.866 29.573
11 / 14 /06 17:24:30 0.5238 1.777 29.573
11/14/06 17:24:32 0.5535 1.714 29.573
11/14/06 17:24:34 0.5848 1.653 29.575
11/14/06 17:24:36 0.6180 1.593 29.573
11/14/06 17:24:38 0.6532 1.530 29.575
11/14/06 17:24:40 0.6905 1.469 29.577
11/14/06 17:24:42 0.7300 1.406 29.575
11/14/06 17:24:45 -0.7718 1.343 29.575
11/14/06 17:24:47 0.8162 1.279 29.575
11/14/06 17:24:50 0.8632 1.216 29.575
11/14/06 17:24:53 0.9130 1.153 29.575
11/14/06 17:24:56 0.9657 1.093 29.575
11/14/06 17:25:00 1.0215 1.032 29.575
11/14/06 17:25:03 1.0807 0.972 29.575
11/14/06 17:25:07 1.1433 0.911 29.575
11/14/06 17:25:11 1.2097 0.857 29.575
11/14/06 17:25:15 1.2800 0.802 29.577
11/14/06 17:25:20 1.3545 0.745 29.577
11/14/06 17:25:25 1.4335 0.690 29.577

'14/06 17:25:30 1. 5172 0.641 29.579
14/06 17:25:35 1.6057 0.592 29.575

11/14/06 17:25:40 1.6995 0.543 29.573
11/14/06 17:25:46 1.7988 0.500 29.577
11/14/06 17:25:53 1.9042 0.460 29.573
11/14/06 17:25:59 2.0157 0.417 29.579
11/14/06 17:26:07 2.1338 0.382 29.579
11/14/06 17:26:14 2.2590 0.345 29.581
11/14/06 17:26:22 2.3915 0.311 29.575
11/14/06 17:26:30 2.5320 0.282 29.579
11/14/06 17:26:39 2.6808 0.256 29.577
11/14/06 17:26:49 2.8383 0.227 29.577
11/14/06 17:26:59 3.0050 0.204 29.577
11/14/06 17:27:09 3.1717 0.184 29.579
11/14/06 17:27:19 3.3383 0.167 29.577
11/14/06 17:27:29 3.5050 0.152 29.581
11/14/06 17:27:39 3.6717 0.138 29.579
11/14/06 17:27:49 3.8383 0.127 29.577
11/14/06 17:27:59 4.0050 0.118 29.579
11/14/06 17:28:09 4.1717 0.112 29.579
11/14/06 17:28:19 4.3383 0.101 29.577
11/14/06 17:28:29 4.5050 0.095 29.581
11/14/06 17:28:39 4.671 7 0.089 29.577
11/14/06 17:28:49 4.8383 0.083 29.577
11/14/06 17:28:59 5.0050 0.081 29.577
11/14/06 17:29:09 5.1717 0.075 29.579
11/14/06 17:29:19 5.3383 0.072 29.585
11/14/06 17:29:29 5.5050 0.069 29.583
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