











BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-10
Plymouth County Landfill
Plymouth County, lfowa

Project No. 40805033

Well Geometry
Saturated Thickness (H), ft. S0 Radiua of Well Casing {(Rc}, in 1
Screen Length, f. 10 Radius of Boring (Rw), in 4
Dapth fo Water, fi. 28.36 Graval Pack Porosity (n), % 20%
Waeil Depth, fi. 327 Time Delay Faclor, min; 0.00
Computed Data
Effective Well Radius (Re}, in. 2.0 Lw/Rw, ftft 13.02
Effective Screen Length (Le), fi. 4.34 Lw, ft 4.34
Full or Partial Penstration {F/P) Partial Le/Rw, fift 13.02
Well Geometry Factors (See Attached Graph)

A 1.9706 Note:

B 0.2885 - Factors A and B are used for a partially penetrating well

c - Factor C is used for a fully penetrating well

BOUWER AND RICE SLUG TEST ANALYSIS
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0.00 0.02 0.04 0.08 0.08
Time, ., minutes
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_Regression Analysis (Ln y vs. t) Determination of Hydraulic Conductivity
Slope of Line, (1/minutes): 25.28234342 Conductivity, fyminute 1.17E-01
Yo. i ’ 0.890845597 firday 1.89E+02
Ln(Ra/rw) 1.451446151 cm/sec 5.97E-02
_Regression Coefficient, R*2: 25% mi/day 5.16E+01
References:

1) Bouwar, Herman. The Bouwer and Rice Slug Test - An Update. Groundwater. June 1989,
2) Bouwsr, Herman and Rice, R.C. A Shug 1esi for Determining Hydraulic Conductivity of Unconfined
Aquifars with Completely or Partially Penetrating Wells. Water Resources Research. Juna 1978
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW.10
Plymouth County Landfill
Plymouth County, lowa
Projact No. 40905033

Elapsed | Corrected | Depthto Predicted
Time Time {t} Water Drawdown Drawdown
minutes minutes feet feet feet

0.0001 0.0000 29,4 1.04| 0.990845597
0.0083 0.0082 20.18 0.82] 0.805257016
0.0167 0.0166 26.02 0.66| 0.651127722
0.0250 0.0249 28.85 0.48] 0.527832624
0.0333 0.0332 28.75 0.39] 0.427884336
0.0500 0.0499 28.67 0.31] 0.280471125]
0.0583 0.0582 28.59 0.23| 0.227362197
0.0667 0.0666 28.54 0.18] 0.183844197
0.0750 0.0749 __ 2851 0.15] 0.149032171
D.0833 0.0832 28.47 0.11] 0.120812015
0.0917 0.0016 28.46 0.1 0.09768813
0.1000 0.0888 28.45 0.09] 0.079190284
0.1083 0.1082 28.42 0.06] 0.064195118
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-11
Plymouth County Landfill
Plymouth County, lowa
Project No. 40805033

Well Geometry
Saturated Thickness (H), ft. 50 Radius of Well Casing (Re), in 1
Screen Length, fi. 10 Radius of Boring (Rw}, in 4
Depth to Water, ft. 26.04 Gravel Pack Porostity {n), % 20%
Well Depth, ft. 3786 Time Delay Factor, min: 1.30
Computed Data
Effactive Well Radius (Re), in. 290 Lw/Rw, fifi 34.68
Effective Screen Length (Le), ft. 10 Lw, fi 11.56
Full or Partial Penetration {F/P) Partial Le/Rw, fi/ft 30
Well Geometry Factors (See Attached Graph)

A 2.45 Note:

8 0.395 - Factors A and B are used for a parfially penetrating well

C - Factor C is used for a fully penetrating well
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BOUWER AND RICE SLUG TEST ANALYSIS
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¢+ Series1 — Serles2

8,00 7.00 8.00

Regression Analysis {Ln y vs. 1)

Determination of Hydraulic Conductivity

Slope of Line, (1/minutes): 0.350182372 Conductivily, ft/minute 1.07E-03
Yo, ft 1.171048227 f/day 1.54E+00
Ln{Re/rw} 2.200836801 cmisec 544E-04
Regression Coefficient, R*2: 97% miday 4,70E-01
References:

1) Bouwer, Herman, The Bowwer and Rice Slug Test - An Update. Groundwater. June 1889
2) Bouwer, Herman and Rice, R.C. A Siug test for Determining Hydraulic Conductivity of Unconfined
Aquifars with Complelely or Partialy Pensetrating Welis. Water Resources Research. June 1978
Note: The first data point is believed to be indicative of filter pack drainage and, therefore,

not included in the linear regression.
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-11
Plymouth County Landfill
Plymouth County, lowa
Project No. 40905033

Elapsed Corrected Depth to Predicted
Time Time (1) Water Drawdown Drawdown
minutes minutes feet feet feet
1.3000 0.0000 28.8 2.78] 1.171046227
2.3000 1.0000 _27.03 0.99| 0.825071845
3.3000 2.0000 26.61 0.57| 0.581312278
4.3000 __3.0000 26.41 0.37] 0.409588138
5.3000 4.0000 26.29 _0.25] 0.2885685862
5.3000 5.0000 26.23 0.19] 0.203311845
7.3000 6.0000 26.18 0.14] 0.143245309
8.3000 7.0000 26.16 0.42| 0.100924858
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MwW-12
Plymouth County Landflil
Plymouth County, lowa
Project No. 40905033

Well Geometry
Saturated Thickness (H), f. 50 Radius of Well Caaing (Re}), in 1
Screen Length, ft. 10 Radius of Boring {(Rw), in 4
Depth to Water, ft. 44,56 Gravel Pack Porosity (n}, % 20%
Well Depth, f. 52.9 Time Delay Factor, min: 1.00
Computed Data
Effective Well Radius (Ray}, in. 2.0 Lw/Rw, Mt 25.02
Effective Screen Length (Le), ft. 834 Lw, ft 8.34
Full or Partial Penetration {(F/P) Partial Le/Rw, fuft 25.02
Well Geometry Factors (See Attached Graph)

A 2.3 Note:

B 0.3675 - Factors A and B are used for a partially penetrating well

o] - Factor C Is used for a fully penetrating well

BOUWER AND RICE SLUG TEST ANALYSIS
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Regression Analysis (Ln y vs. t) Determination of Hydraulic Conductivity
Slope of Line, (1/minutes): 0.464886173 Conductivity, ftyminute 1.53E-03
Yo, ft 0.581676783 fi‘day 2.21E+00
Ln({Re/rw) 1.882188367 cm/sec 7.80E-04
_Regression Coefficient, R*2: 100% miday 6.74E-01

References:

1) Bouwer, Herman. The Bouwer and Rice Siug Tes! - An Update. Groundwater. June 1589,
2) Bouwer, Harman and Rica, R.C. A Sl test for Detarmining Hydraulic Conductivity of Unconfined
Aquifers with Completely or Partially Penetrating Wells. Water Resources Research. June 1976
Note: The first data point is believed to be indicative of filter pack drainage and, therefore,

not included in the linear regression.
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-12
Plymouth County Landfill
Plymouth County, lowa

Project No. 40905033
Elapsed Corrected Depth to Predicted
Time Time {t) Water Drawdown Drawdown
minutes minutes feet feet feet
1.0000 0.0000 48.15 1.58] (.581676783
2.0000 1.0000 44,92 0.36] 0.365413199
3.0000 2.0000 44.79 0.23| 0.2285545868
4.0000 3.0000 44.7 0.14] 0.144207959
5.0000 4.0000 44.85 0.08| 0.090582383
6.0000 5.0000 44,62 0.08[ 0.05681074
7.0000 6.0000 44.6 0.04] 0.035751703
8.0000 7.0000 44.58 0.02] 0.022458456
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-13
Plymouth County Landfill
Plymouth County, lowa
Project No. 40906033

Well Geometry
Saturated Thickness (H), ft. 50 Radius of Well Casing (Re). in 1
Screen Length, fL. 15 Radius of Boring (Rwy), in 4
Depth to Water, fi. 24.22 Gravel Pack Porosity (n), % 20%
Well Depth, ft. 36.9 Time Delay Factor, min: 2.00
Compuied Data
Effactive Well Radius (Re), in. 2.0 Lw/Rw, i/ 38.04
Effective Screen Length {Le), ft. 12.66 Lw, ft 12.68
Full or Partial Penetration (F/P) Partial Le/Rw, it 38.04
Well Geometry Factors (See Attached Graph)

A 2.6912 Note:

B 0.4312 - Factors A and B are used for a partially penetrating well

c - Factor C is used for a fully penetrating well

100

BOUWER AND RICE SLUG TEST ANALYSIS

1.0 4

Drawdown, y. feet

0.1

0.00 1.00 200 3.00 4.00 5.00
Time, t. minutes

{ * Series1 — Series2|

_Regression Analysis (Ln y vs. 1)

Determination of Hydraulic Conductivity

Slope of Line, (1/minutes); 0.202940685 Conductivity, fi/minule 5.21E-04
Yo, ft 0.627907779 fiday 7.50E-01
Ln(Re/rw) 2.344447782 cmisec 2,65E-04
Regression Coefficient, R*2: 92% mi/day 2.29E-01

NOTE: The first three data -poinls are thought 1o be indicative of filter pack draina_g-é and the last data point
indicative of inharent deviation from linear recovery. These points were not used in the linear regression.

References:

1) Bouwer, Harman, The Bouwer and Rica Shug Test - An Update. Groundwater, June 1989,
2) Bouwer, Herman and Rice, R.C. A Slug test for Determining Hydraulic Conductivity of Unconfined
Aquifers with Completely or Partlally Penetraling Walls, Water Resources Research. June 1976
Note: The first two data points are believed to be indicative of filter pack drainage and, therefore,

not included in the linear regression.
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-13
Plymouth County Landfill
Plymouth County, lowa
Project No. 40905033

Elapsed Corrected Depth to Predicted
Time Time (t) Water Drewdown | Drawdown
minutes minutes faet faet feet
2.0000 0.0000 26.34 2.12| 0.827907779
2.5000 0.5000 _25.18 0.94] 0.567319686
3.0000 1.0000 24.9 0.68| 0.512577861
3.5000 1.5000 24.72 0.5 0.483118185
4.0000 2.0000 24.83 0.41] 0.418430973
4.5000 2.5000 24.57 0.35] 0.378055721
_5.0000 3.0000 24.53 0.31] 0.341576359
5.5000 3.5000 24.5 0.28] 0.308616965
8.0000 4.0000 24.47 0.25] 0.278837889
6.5000 4.5000 24.45 0.23] 0.251932258
7.0000 5.0000 24.43 0.21) 0.227622803
8.0000 8.0000 24.4 0.18] 0.185314562
9.0000 7.0000 24.38 0.16] 0.151885381
10.0000 8.0000 24.37 0.15{ 0.123824821
0
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0
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-14
Plymouth County Landflll
Plymouth County, lowa
Project No. 40905033

Well Geometry
Saturated Thickness (H), fi. 50 Radius of Well Casing (Rc), in i
Screen Length, fi. 15 Radius of Boring {(Rw), In 4
Depth to Water, fi. 37.92 Gravel Pack Porosity (n), % 20%
Well Depth, f. 50 Time Delay Factor, min: 2.70
Computed Data
Effective Well Radius (Re), in. 20 Lw/Rw, ftift 36.24
Effective Screen Length (Le), R. 12.08 Lw, fi 12.08
Full or Partial Panetration (F/P} Partial Le/Rw, fUit 36.24
Well Geometry Factors (See Attached Graph)

A 2637 Note:

B 0.4231 - Factors A and B are used for a parilally penetrating well

Cc - Factor C is used for a fully penelrating well

BOUWER AND RICE SLUG TEST ANALYSIS
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Regression Analysis {Ln y vs. {) Determination of Hydraulic Conductivity
Slope of Line, (1/minutes): 0.113366891 Conductivity, f/minute 3.00E-04
Yo, ft 0.739822473 fiday 4.32E-01
Ln(Refrw) 2.301878025 cmisec 1.53E-04
_Regression Coefficient, R*2: 97% miday 1.32E-04

NOTE: The first six data points are thought to be indicalive of filter pack drainage and are, therefore,
not used In the linear regression.
References:

1} Bouwer, Hesman, The Bouwer and Rice Slug Tes! - An Update. Groundwaler, Juna 1988,

2) Bouwer, Herman and Rice, R.G. A Shg test for Detarmining Hydraulic Conductivity of Unconfined

Aquifers with Compietely or Partlally Penetrating Wells. Water Resourcas Research, June 1976
Note: The first data point is believed to be indicative of filter pack drainage and, therefore,
not included in the linear regrassion,
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MwW-14
Plymouth County Landflll
Plymouth County, lowa
Project No, 40905033

Elapsed Corrected Depth to Predicted
Time Time (t} Water Drawdown | Drawdown
minutes minutes feet feet feet
2.7000 0.0000 389 1.98{ 0.735822478
3.7000 1.0000 38.73 0.81] 0.660530547
4,7000 2.0000 38.57 0.85| 0.589736886
5.7000 3.0000 38.46 0.54] 0.526530674
6,7000 4,0000 38.38 0.46| 0.470098712
7.7000 5.0000 38.31 0.39] 0.419714857
8.7000 6.0000 38.27 0.35] 0.374731181
9.7000 7.0000 38.23 0.31] 0.3345688281
10.7000 8.0000 38.19 0.27] 0.288710577
11.7000 9.0000 38.16 0.24| 0.268695683
12.7000 10.0000 38.14 0.22| 0.238112048
13.7000 11.0000 38.12 0.2| 0.212591921
14.7000 12.0000 38.1 0.18] 0.189806963
15.7000 13.0000 368.08 0.17| 0.169454028
16.7000 14.0000 38.08 0.16] 0.151301387
17.7000 15.0000 38.07 0.15] 0.135085363
18.7000 16,0000 38.06 0.14] 0.120607324
0
0
0
4]
0
0
0
0
0
0
0
0
0
0|
|
0|
|
[
[
ol
0
0
0
0
0
0
0
0
D
0
0
0
0
0
0
0
0
0
0
0
0
Page 2 of 2



BOUWER AND RICE SLUG-OUT TEST ANALYSIS

MONITORING WELL

MW-15

Plymouth County Landfill

Plymouth County,

lowa

Project No. 40906033

Well Geometry

Saturated Thickness (H), ft. 50 Radius of Well Casing (Rc). in 1
Screen Length, ft, 15 Radius of Boring (Rw), in 4
Depth to Water, ft. 338 Gravel Pack Porosity {n), % 20%
Well Depth, fi. 42.8 Time Delay Factor, min: 325
Computed Data

Effective Well Radius (Re), in, 20 LwiRw, fft 27.6
Effective Screen Length (Le}, ft. 0.2 Lw, it 92
Full or Partial Penetration (F/P) Partial Le/Rw, ftMt 276

Well Geometry Factors (See Attached Graph)
A

2.378 Note:

B 0.3g18 - Factors A and B are used for a partially penetrating well
c - Factor C is used for a fully penetrating well
BOUWER AND RICE SLUG TEST ANALYSIS
10.0 - T T i
T ——]
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Regression Analysis (Ln y vs. t)

Determination of Hydraulic Conductivity

Slope of Line, {1/minutes): 0.103655689 Conduclivity, ft/minute 3.23E-04
Yo, ft 2.232280086 fi/day 4.85E-01
Ln{Refrw) 2.065246297 cmisec 1.64E-04
Regression Coefficient, R*2; 95% m/day 1.42E-01
References:

1) Bouwer, Harman. The Bouwer and Rice Slug Test - An Update. Groundwater. June 1988,
2) Bouwer, Herman and Rica, R.C. A Shug lest for Datermining Hydraulic Conductivity of Unconfined
Aquifers with Complataly or Partlatly Penetraling Wells. Water Resourcas Ressarch. June 1878
Note: The first data point is believed to be indicative of filter pack drainage and, therefore,
not included in the linear regression.
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW.16
Plymouth County Landfill
Plymouth County, lowsa
Project No. 40905033

Elapsed Corrected Depth to Predicted
Time Time (t) Water Drawdown Drawdown
minutes minuies feet feet feet
3.2500 0.0000 36.6 3[__2.232280086
4.2500 1.0000 35.53 1.93] 2.012480085
5.2500 2.0000 35.31 1.71] 1.814322547
§.2500 3.0000 35.17 1.57| 1.835676462
7.2500 4.0000 35.06 1.46| 1.474820847
8.2500 5.0000 34.87 1.37] 1.320423087
9.2500 6.0000 34.88 1.28| 1.198522311
10.2500 7.0000 34.78 1.18| 1.080510594
11.2500 8.0000 34.64 1.04] 0.974118824)
12.2500 9.0000 34.52 0.82 0.87820285
13.2500 10.0000 34.41 0.81] 0.791731179]
14.2500 11.0000 34.32 0.72] 0.713773886
15.2500 12.0000 34.14 D.54] 0.843492608
0
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0
0
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0|
ol
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-16
Plymouth County Landfill
Plymouth County, lowa
Project No. 40905033

Well Geometry
Saturated Thickness (H), fi. 50 Radius of Well Casing {Rc), in 1
Screan Length, ft. 15 Radius of Boring (Rw), In 4
Depth to Water, fi. 27.91 Gravel Pack Porosity (n), % 20%
Well Depth, f. 36 Time Delay Factor, min; 4.00
Computed Data
Effective Well Radiua (Re}, in. 20 Lw/Rw, fi/ft 24.27
Effective Screen Length {Le), ft. 8.09 Lw, f 8.09
Full or Partial Penetration (F/P) Partial Le/Rw, fifft 24.27
Well Geometry Factors (See Attached Graph)

A 2.285 Note:

B 0.3628 - Faciors A and B are used for a partially penetraiing well

Cc - Factor C is used for a fulty panetrating well

BOUWER AND RICE SLUG TEST ANALYSIS
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Regression Analysis (Ln y vs. 1)

Determination of Hydraulic Conductivity

Slope of Line, {1/minules): 0.1284957 Conductivity, ft/minute 4.31E-04
Yo, ft 1.271505653 fiiday 8.21E-01
Ln{Re/rw) 1.956715259 cmisec 2.19E-04
_Regression Coefficient, R*2: 81% m/day 1.89E-01
Refarences:

1) Bowuwer, Herman. The Bouwer and Rice Skug Test - An Updats. Groundwater. June 1989,
2) Bouwer, Herman and Rice, R.C. A Slup test for Determining Hydraulic Conduciivity of Linconfined
Aquifers with Completsly or Fertially Penstrating Wells. Water Resources Research. June 1976
Note: The first two data points are believed to be indicative of filter pack drainage and, therefore,

not included in the linear regression,
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS

MONITORING WELL MW-15
Plymouth County Landfiil
Plymouth County, lowa
Project No. 40905033
Elapsed Corrected Depth to Pradicted
Time Time (t) Waler Drawdown | Drawdown
minutes minutes feet feet feet
4.0000 0.0000 30.74 2.83] 1.271505653
5.0000 1.0000 20.87 1.96] 1.118184125
6.0000 2.0000 20.25 1.34| 0.883350513
7.0000 3.0000 28.81 0.9] 0.884775487
8.0000 4.0000 28.56 0.65 0,76045857
9.0000 5.0000 28.45 0.54] 0.868795633
10.0000 6.0000 28.42 0.51] 0.58815047¢
11.0000 7.0000 28.38 0.48| 0.517229732]
12.0000 8.0000 28.36 0.45] 0.454860798
13.0000 8.0000 28.34 0.43] 0.400012475
14.0000 10.0000 28.33 0.42] 0.351777908
0
0
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o]
0]
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g
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-17
Plymouth County Landfili
Plymouth County, lowa
Project No. 40906033

Well Geometry
Saturated Thickneas (H), ft. 50 Radius of Well Casing (Rc), in 1
Screen Length, fi. 15 Radius of Boring (Rw), in 4
Depth to Water, f. 17.96 Gravel Pack Porosity {n), % 20%
Wall Depth, ft. 33 Time Delay Factor, min: 2.70
Computed Data
Effective Well Radius (Re), in. 20 Lw/Rw, fuft 45.12
Effective Screen Length (Le), ft. 15 Lw, ft 15.04
Full or Partial Penetration {F/P) Partial Le/Rw, ft/ft 45
Well Geometry Factors (See Attached Graph)
A 2.925 Note:
B 0.4675 - Factors A and B are used for a parlially psnatrating well
c - Factor C is used for a fully panstrating well
BOUWER AND RICE SLUG TEST ANALYSIS
10,0
=
é 1.0 S
a
]
0.1
0.00 2.00 4.00 8.00 B.00 1000 1200 1400
Time, t, minutes
{_* Serieat — Series2 |

Regression Analysis (Ln y vs. 1) Determination of Hydraulic Conductivity

Slope of Line, (1/minutes): 0.023141874 Conductivity, fminute 5.33E-05
Yo, fi 1.060216253 fiday 7.87E-02
Ln{Re/rw) 2.486927335 cmisec 2.71E-05
Regression Coefficient, R"2: 83% miday 2.34E-02

NOTE: The first aight data points are thought to be indicative of filter pack drainage and are, therefore,
not used in the linear regression,
References:

1) Bouwer, Herman. The Beuwer and Rica Slug Test - An Uipdate. Grountwaler. Juna 1989,

2) Bouwer, Herman and Rice, R.C. A Shug lest for Datarmining Hydraulle Conductivity of Unconfined

Aquifers with Complelely or Partially Penelrating Wells. Watler Resourcas Reasarch. June 1978
Note: The first data point Is believed to be indicafive of filter pack drainage and, therefore,
not included in the linear regression.
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BOUWER AND RICE SLUG-OUT TEST ANALYSIS
MONITORING WELL MW-17
Plymouth County Landfill
Plymouth County, lowa
Project No. 40905033

Elapsed Corrected Depth to Predicted
Time Time (t) Watar Drawdown | Drawdown
minutes minutes feet feet feet

2.7000 0.0000 19.98 2.02{ 1.080216253
3.7000 1,0000 19.07 1.11] 1.035962582
4.7000 2.0000 18.97 1.01] 1.01226374%
5.7000 3.0000 18.93 0.87) 0.989107038
6.7000 4.0000 18.9 0.84] 0.9684580074
7.7000 5.0000 18.88 0.92] 0.944370728
8.7000 6.0000 18.87 0.91] 0.922767155
£.7000 7.0000 18.85 0.88) 0.9016577¢
10.7000 8.0000 18.84 0.88| 0.881031327
11.7000 9.0000 18.82 0.86] 0.860876718
12.7000 10.0000 18.8 0.84| 0.841183168
13.7000 11.0000 18.79 0.83] 0.821940133
14.7000 12.0000 18.78 0.82| 0.803137303
15.7000 13.0000 18.75 0.79] 0.78476461
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