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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.Z27, No.3, May-June 1989

Well ID number: TW=2QLTN: Initial water

table depth:
Project name: ladelphia ReWater level at o
Project number: start of test: 0

(Water level measurements aré”
from top of casing)

Data collector name: P User:
Field work date: 29 Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart: L.-@8: i
B - dimensionless parameter ) Slope: 0.0004
from chart: i 1n(Re/rw): 0.91

n - porosity of sand pack:

From semilog plot

1.12E+00 ft/day
K(hydraulic conductivity)= 1.29E-05 ft/sec
= 3.95E-04 cm/sec

dhkhkhkkhkhhkhd khhkhdhhkhdht *hhhhdhhdt dhhhkdrhrhr Fhkhkhih

Equations

1n (RJr,) = [[1.1/In(L./r,)] + [A+B{In[(H-L,)/r, ]/LJ/r 1" (Partially penetrating well)

K = [ In(Ryr,)V2Le] [114] [IN(yolyy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: TW=20287 TN Initial water
table depth:

Project name: By ladelphia ReWater level at

Project number: SUOHTE . start of test: Q- o
(Water level measurements are
from top of casing)

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw — Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc — Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0001
from chart: In(Re/rw): 0.78

n - porosity of sand pack:

From semilog plot

1.75E-01 ft/day
K(hydraulic conductivity)= 2.03E-06 ft/sec

= 6.18E-05 cm/sec

hhkkdkhhdkdhk dkhhhhhrdh dhkrhdhhdhd Ahkhkdkhhkrdd Ahrhdk

Equations

In (RJr,) =[[1.1/In(L,/r,)] + [A+B[ln[(H-Lw)/rw]]/Le/rw]]'1 (Partially penetrating well)

K = [ron(Ry/ry)l2Le] [1/4] [IN(yolyy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water
table depth:
Project name: B > delphia ‘RéWater level at
Project number: § start of test: 0 i
(Water level measurements are

from top of casing)

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4,6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0020
from chart: 1ln(Re/rw): 1.01

n - porosity of sand pack:

From semilog plot

6.72E+00 ft/day
K(hydraulic conductivity)= 7.78E-05 ft/sec
= 2.37E-03 cm/sec

hhkhkhkhhhhd khkhhkhrdbhh dhhdhdbhdhhd Fdhhkdhhhkdd *xkkdkrd

Equations

In (R/r,) = [[1.1/In(Ly/r,)] + [A+B[In[(H-L,)/r, J/L/r.IT" (Partially penetrating well)

K = [rIn(Re/rw)l2Le] [14] [In(yolyy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water
B table depth:
Project name: ! Iphia ReWater level at
Project number: ;. start of test: Qe SO
(Water level measurements are

from top of casing)

Data collector name: User
Field work date: Date
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length {(ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw — Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0001
from chart: In(Re/rw): 0.88

n - porosity of sand pack:

From semilog plot

2.69E-01 ft/day
K(hydraulic conductivity)= 3.12E-06 ft/sec
= 9.51E-05 cm/sec

hhkhkhhkhhhk kb hbhkkrhdt FhhAhkhrddr hhhhkkhkdddt *hhkhhx

Equations

In (RJry) =[[1.1/In(L,/1,)] + [A+B[ln[(H-LW)/rw]]/Le/rw]]'1 (Partially penetrating well)

K = [rn(Rery)l2Le] [14] [IN(yolyy)]

{Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water
........................ table depth:
...... "ReWater level at
start of test: e o
(Water level measurements are
from top of casing)

Project name:
Project number:

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0005
from chart: ln(Re/rw): 0.78

n - porosity of sand pack:

From semilog plot

1.32E+00 ft/day
K(hydraulic conductivity)= 1.53E-05 ft/sec
= 4.67E-04 cm/sec

dhkkhkhkkhhk khdhdkdhdd dhhdhhhhrd HAhkdddrddd *dkhkkik

Equations
In (RJr,) = [[1.1/In(Ly/r,)] + [A+B[In[(H-L,,)/r,]VLJ/r,]]" (Partially penetrating well)

K = [rIn(Ryry)l2Le] [14] [IN(yoly:)]

(Bouwer and Rice 1976, Bouwer 1989)



H-€6°0=0A

o e e s amae s e me - -t - — e m— - OF
NOILIdaY SNO3INVLINV.LSNI
LiT-ML

AY3NI43Y 323349 LNIOd VIHdT13AY1IHd
ONI ‘ANV4WOD NNS

{109)) s Bo)



INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water

__table depth: S
Project name: hia ReWater level at N
Project number: start of test: A

(Water level measureménts are
from top of casing)

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw ~ for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0021
from chart: In(Re/rw) : 0.81

n - porosity of sand pack:

From semilog plot

5.59E+00 ft/day
K(hydraulic conductivity)= 6.47E-05 ft/sec
= 1.97E-03 cm/sec

hhkhkhkhdhhdt hkhhkhdhhddt dhhddhbhdtdd ddhdhdhddhkdt drkirhkx

Equations

In (RJry) =[[1.VIn(L,/r,)] + [A+B[ln[(H-LW)/rW]]/Le/rw]]'l (Partially penetrating well)

K = [rIn(Re/ry)V2L] [1/4] [IN(yo/yy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: TW=214 TN, Initial water

o table depth:
Project name: : s -RéeWater level at
Project number: s start of test: : B
(Water level measurements are

from top of casing)

Data collector name: User
Field work date: Date
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc — Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0115
from chaxt: In(Re/rw): 0.65

n - porosity of sand pack:

From semilog plot

2.48E+01 ft/day
K(hydraulic conductivity)= 2.87E-04 ft/sec
= B8.75E-03 cm/sec

dhkhkkdhhhhk khdhdrdhkhbhh hkhkhdhkhkbhrd *hhkdbdhhdrd F*hkhkx

Equations

In (Rery) = [[1.1/In(Ly/r,)] + [A+B[In[(H-L,)/r,]/LJ/r,]]" (Partially penetrating well)

K = [rln(Ryry)V2L] [14] [In(yolyy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water

. table depth:

- -ReWater level at .
start of test: Bs £
(Water level measurements are

from top of casing)

Project name:
Project number:

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc — Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0107
from chart: In(Re/rw): 0.65

n - porosity of sand pack:

From semilog plot

2.30E+01 ft/day
K(hydraulic conductivity)= 2.66E-04 ft/sec
= B8.,12E-03 cm/sec

hhdhkhkkhkhhhkbkhkdhrrhhdhdt dhhhkhhhhh dhhhkdkhkhdd dkhkdhit

Equations

In (RJ/r,)=[[1./In(L,/r,)] + [A+B[In[(H- w)/rv,,]]/Le/rw]]'l (Partially penetrating well)

K =[x In(Re/r,)V2Le] [1/4] [In(yoly)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water
_table depth:
...... “ReWater level at
start of test: o
(Water level measurements are

from top of casing)

Project name:
Project number:

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 4.5
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw — Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0028
from chart: ln(Re/rw): 1.26

n - porosity of sand pack:

From semilog plot

7.80E+00 ft/day
K(hydraulic conductivity}= 9.03E-05 ft/sec
= 2.75E-03 cm/sec

khkhkhkkhhkhkh khkhkhhhhhhk Fhkhhbrhkhdx *hkdhdkhhddt *rhrhx

Equations

1n (RJ/ry)=[[1.1/In(L,/t,)] + [A+B[ln[(H-LW)/rW]]/L‘,_/rw]]'l (Partially penetrating well)

K = [rIn(R/r)2Le] [14] [In(yolys)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: TW=2150ut Initial water

table depth:
level at
start of test: Q: o
(Water level measurements are

from top of casing)

Project name:
Project number:

Data collector name: BiiHildebrandg User:

Field work date: ZARAG= 9T Date:

User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 4.5
Lw — Screen Base to

Water Table (ft): Corrected rc (in): 4.,6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0011
from chart: 1n(Re/rw) : 1.26

n - porosity of sand pack:

From semilog plot

2.99E400 ft/day
K(hydraulic conductivity)= 3.46E-05 ft/sec
g = 1.06E-03 cm/sec

hhkkhhhkhhhkhdhhkdhhhht dhkdhhhhkhrd *hkhhkhkrhkdd *hkridk

Equations

In (RJry) =[[1.VIn(L,/1,)] + [A+B[In[(H- ‘,V)/r‘,v]]/L‘,/r‘,v]]'1 (Partially penetrating well)

K = [rAIN(Rr)V2Le] [1/] [IN(yolyo)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: TW=216 TN Initial water
- table depth:
Project name: 8 X - -ReéeWater level at

start of test: o Szl el
(Water level measurements are
from top of casing)

Project number:

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 4.5
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4,.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0104
from chart: In(Re/rw): 1.00

n - porosity of sand pack:

From semilog plot

2.28E+01 ft/day
K(hydraulic conductivity)= 2.64E-04 ft/sec
= 8.03E-03 cm/sec

Fhkdhkhkhhk kbhrhhdhdhdt Fhhrhhdrdd *hkhkhkrrrd drhkhx

Equations
In (RJr,)=[[1.V/In(L,/r,)] + [A+B[ln[(H-Lw)/rw]]/Lc/rw]]'1 (Partially penetrating well)

K = [ron(Re/ry)2Le] [1/] [IN(yolyo)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water
B table depth:
Project name: . sIphia ReWater level at
Project number: BUO: : start of test: Q: o
(Water level measurements are

from top of casing)

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - cimensionless parameter Slope: 0.0008
from chart: In(Re/rw): 0.90

n - porosity of sand pack:

From semilog plot

2.33E+00 ft/day
K(hydraulic conductivity)= 2.70E-05 ft/sec
= B8.22E-04 cm/sec

khkhkkhkkhhkk kkhkhkhkhkhhd Ahhddhhhkdd dhkdhbhhkdhd dhdhhdhk

Equations

1n (RJr,) = [[1.1/In(L/r,)] + [A+B[ln[(H-L,)/r, J/L/r,J]" (Partially penetrating well)

K = [roin(Re/r,)V2Le] [1/4] [In(yo/yy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULZC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: Initial water
N ~__table depth:
Project name: ;: elphia ‘ReWater level at o
Project number: 5 start of test: 0 S
(Water level measurements are

from top of casing)

Data collector name: User
Field work date: Date
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.0007
from chart: In(Re/rw): 0.90

n - porosity of sand pack:

From semilog plot

2.22E+00 ft/day
K(hydraulic conductivity)= 2.57E-05 ft/sec
= 7.83E-04 cm/sec

*khkhkhhkkhkhkkhhhdhhhddt dhhkdhhhddt dhkhhkhbhkhbdd dhkhhdh

Equations

1n (RJr,)=[[1.1/In(L,/r,)] + [A+B [ln[(H-LW)/rw]]/Le/rw]]'1 (Partially penetrating well)

K = [ n(Re/n,)J2Le] [14] [In(yoly)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULZC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GRCUND WATER, Vol.27, No.3, May-June 1989

Well ID numbex: TW=218 L Initial water
table depth:

Project name: : e hia. ReWater level at

Project number: start of test:
(Water level measurements are
from top of casing)

Data collector name: User:
Field work date: Date:
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4.6904
rw — Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter Slope: 0.2462
from chart: In(Re/rw) : 0.76

n - porosity of sand pack:

From semilog plot

6.17E+02 ft/day
K(hydraulic conductivity)= 7.14E-03 ft/sec
= 2.18E-01 cm/sec

khkhkhkddhkhhk kdkkhhkhhhhd ,hhhkdbhhhhd hhhthhhthhdt *hdirisx

Equations

1n (RJ/ry) =[[1.1/In(L,/r,)] + [A+B[ln[(H-LW)/rw]]/Le/rw]]'1 (Partially penetrating well)

K = [ In(Ryr)l2Le] [14] [In(yolyd)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method
Partially or Fully Penetrating Well
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol.27, No.3, May-June 1989

Well ID number: TW=2 187 0UT Initial water
o table depth:
Project name: B hiladelphia ReWater level at

start of test:
(Water level measurements are
from top of casing)

Project number:

Data collector name: User: BuiiHLYde
Field work date: Date: B=Sep=97.
User entered parameters Calculated parameters

H - Aquifer Thickness (ft): Le/rw - for reading

Le - Screen Length (ft): A & B from chart: 3.0
Lw - Screen Base to

Water Table (ft): Corrected rc (in): 4,.6904
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart: 9151 Mt
B - dimensionless parameter . Slope: 0.2429
from chart: : 1n(Re/rw): 0.76

n - porosity of sand pack:

From semilog plot

6.09E+02 ft/day
K(hydraulic conductivity)= 7.05E-03 ft/sec
= 2.15E-01 cm/sec

hhkdkhhhkhhk khhhkhkhhkdd Fhddhddhdd dhkhkdbhkdhk Khkkdbrt

Equations

1n (RJry,)=[[1.1/In(L,/r,)] + [A+B[ln[(H-Lw)/rw]]/Le/rw]]‘1 (Partially penetrating well)

K = [raIn(Ra/r )12Le] [1/4] [In(yolyo)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY,

INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Partially or Fully Penetrating Well

Determine parameters A and B from GROUND WATER, Vol.27,

Unconfined Aquifer
Instantaneous Removal

No.3, May-June 1989

Well ID number:
Project name:
Project number:

Data collector name:
Field work date:

Initial water
_table depth:

start of test: R
(Water level measurements are
from top of casing)

User:
Date:

User entered parameters

H -~ Aquifer Thickness (ft):
Le - Screen Length (ft):
Lw - Screen Base to

Water Table (ft):
rw - Boring Radius (in):
rc - Well Radius (in):

A - dimensionless parameter
from chart:
B - dimensionless parameter
from chart:

n - porosity of sand pack:

From semilog plot

Calculated parameters

Le/rw - for reading

A & B from chart: 3.0
Corrected rc (in): 4.6904
Slope: 0.2462
In(Re/rw) : 0.76
6.17E+02 ft/day
K(hydraulic conductivity)= 7.14E-03 ft/sec
= 2.18E-01 cm/sec
LR A S R E SR RS EES SRS S * ke kFokkoh ok k *hkkdkhkhkhkkk *khkkx K

Equations

1n (RJr,) = [[1.U/In(L/r,)] + [A+B[In[(H-L

K =

VLT (Partially penetrating well)

[z IR/ )I2Le] [178] [IN(yolyy)]

(Bouwer and Rice 1976, Bouwer 1989)
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INTEGRATED SCIENCE & TECHNOLOGY, INC.

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Partially or Fully Penetrati
Unconfined Aquifer
Instantaneous Removal

Determine parameters A and B from GROUND WATER, Vol

ng Well

.27, No.3, May-June 1989

Well ID number: TW=2 187 0UT Initial water

table depth:

Project name: % hiladelphia ReWater leve
Project number: 500 start of t
(Water lev
from top o

Data collector name:
Field work date:

est:
el measurements are
f casing)

User: Bt Hi E
Date: B=Sep=97

User entered parameters

H - Aquifer Thickness (ft):
Le - Screen Length (ft):
Lw - Screen Base to

Water Table (ft):
rw - Boring Radius (in):
rc - Well Radius (in):
A - dimensionless parameter
from chart:
B - dimensionless parameter
from chart:

n - porosity of sand pack:

From semilog plot

khkdkhkhhkhk dhkdhkhkthdi

Calculated parameters

Le/rw - for reading

A & B from chart: 3.0
Corrected rc (in): 4.6904
Slope: 0.2429
In(Re/rw): 0.76

6.09E+02 ft/day

K(hydraulic conductivity)= 7.05E-03 ft/sec

= 2.15E-01 cm/sec

Thdhkhhhkkk Fhhkhkhkhdhkr Khkhxk

Equations
In (RJry) = [[1.1/In(Ly/ry)] + [A+B[In[(H-L )/ JI/L/r 1T (

K = [z n(Re/ma)l2Le] [1/4] [IN(yolye)]

(Bouwer and Rice 1976, Bouwer 1989)

Partially penetrating well)




(spuosas))

Il i Il !
A s iania et st it bz s atedl ot lnarrasns et lllabl TETTTTTTT I T T YT T T T TR TYT T TTY T T TIF T TIT T I T I T T TYTTTYTTT T T rreT

00e
jose

I
I
I
]
|
i
i
|
|
i
I
I
I
e e I
|
l

|
L

Ty
|
R}

8 8 8 @ .

100

10

(yea4) s boy

68°0=0A

IVAOWIY SNOANVINVLSNI
8lc-MLl

AYANI4TY 3Z33489 LNIOd VIHAT13AV1IHd
ONI ‘ANVdWOQ NNS



_ = _— .
D019 TIOS h
v Vi ] IO -

- HI00NS 3 :

@IVX HLNOS - XWANIITA NS on 2L000S " ¥ TINAID @
RAADLL | SNOLLVOOT ONIMO4 'TIOS L66L Xoquidydas I LVIDALN Q
_ ALVE | X € NAAVIQ )
"NITHAH QANIYINOD NOLLYIWHOINT GLLVTHN dVIA ASVE (ALVINIXOUddYV)
40 ADVANIOY AHL HOJ ALITIHISNOASTA ON TNNSSY T4 LT NI TTVOS
-AINIFALTY 40 ADUNOS ALVINIXOUIAY NV SV AINO GASA A9 OL ST L1
"SHAH10 Ag QAITddAS STHOLANS HO/ANV _ilhwm
00¢ (11§

SONIMVEA ASVE WOYA I TIdWOD SVA dVIA STH.L

| 288 )
ONIOE 1108 (g, o e : S/ 7 | .
. . l )
Tiam 1531 oo . ) ) I_m.
) " ..,..._ \ _
. \ i &
zeeas | - ==

i ﬁc t;? _Nmr,/, |

I [Olge-as =, \-
- / _

T..... o *

@g abbed Ntv _‘m_y \Mﬂamm_./
Je %@@,ﬁ ) ﬁ

x o]




Summary of Pump Test Analyses

K,o= 3,330 gpd/ft’
Q (1055 logR) , &P
K= 7 z (gpd/ftY) Koo = 446 fi/d
(H" - h7) K,.= 1.57E-01 cm/s
T..= 64,100 gpd/ft
528 Q &
T = —= (gpd/ft) Tae= 8,569 ft’/day
As
Koo = 428 f/day
K,.= 1.51E-01 cm/s
Radius of Influence (ry) rg=x= (y'b)/m - 1,680 ft

Well Efficiency = 65%
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o 2(1055log®)

SE Pump Test Leg

Distance - Drawdown Calculations

(H* - )

Well Distance (ft) | Drawdown (ft) | log (x)

RW-2 0.58 8.77

S-59 26 3.448 0.53757

S-34 573 0.53 -0.27572

S-31 1263 0.06 -1.22185

Tp= 1311 0.05 -1.30103
(gpd/ft’)

R = distance to farthest observation well (f) =

r = distance to nearest observation well (ff) =

h = saturated thickness at the nearest observation well (ft) =
H = saturated thickness at the farthest observation well () =
Q = pumping rate (gpm) =

3238 gpd/ft®
434 ft/d
1.53E-01 cmi/s

(gpd/ft)

1.88 fi
63191 gpd/ft

8448 f%/day

20 ft = aquifer thickness
422 ft/day
1.49E-01 cm/s

1311 £

-1.30103
0.56143 ft
-0.00142

1263
26
16.55
19.94
225
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o (1055 1og)

E Pump Test Leg

Distance - Drawdown Calculations

(H* - 1)

Well Distance (ft) | Drawdown (ft) |log (x)

RW-2 0.58 8.77

S-59 26 3.448 0.53757

S-103 926 0.36 -0.44370

S-55 1218 0.21 -0.67778

= 1791 0.05 -1.30103
(gpd/At")

R = distance to farthest observation well (ft) =
r = distance to nearest observation well (ft) =

h = saturated thickness at the nearest observation well (ft) =
H = saturated thickness at the farthest observation well (ft) =

Q = pumping rate (gpm) =

K=

3370 gpd/ft®

452 ft/d
1.59E-01 cm/s

(gpd/ft)

1.80 f
66000 gpd/ft

8824 ft’/day

20 ft = aquifer thickness

441 fi/day
1.56E-01 cm/s

1791 ft

-1.30103
0.55495 f
-0.00104

1218
26
16.55
19.79
225



-
(33) umopmeaq

[aa]

00001 0001 001 ot 1
[ __ m
m P/, ¥ +Z8'8 = ¥/ pdB 00099 = ./ =1z “
| ¢ 0 8¢ E
L~ ]
v ]
ssmunu 0356 — poued Surduing 6c-8 \ﬁ 3
. -
wds ¢z = O “o1e1 Swdwng \\ ]
L~ Y081=sVv R
7 :
\\ \V4 ]
\\\ s
» 3
$< ]
\ J EOL-S ]

—F

YreLr="4

(1)) 11PM padwund woay due)siq

(801 ) 159, dumng z-AMA M
UMOPME.I(] NDUB)SI(




SW Pump Test Leg

Distance - Drawdown Calculations

Well Distance (ft) Drawdown (ft) log (%)
RW-2 0.58 8.77
S-59 26 3.448 0.537567
S-113 302 1.5 0.176091
S-112 700 0.64 -0.19382
= 1715 0.05 -1.30103

(_ Q1055 logk)
(H* - i)

R = distance to farthest observation well (ft) =

r = distance to nearest observation well (f) =

h = saturated thickness at the nearest observation well (ft) =

H = saturated thickness at the farthest observation well (ft) =
Q = pumping rate (gpm) =

(gpd/ft?)

K= 3366 gpd/ft’
K = 451 fu/d
K= 1.59E-01 cm/s
528
T = _Q (gpd/ft)
As
As= 1.90 £
= 62526 gpd/ft
T= 8359 ft¥/day
T
K= §h
b= 20 ft = aquifer thickness
N 418 fuday
k= 1.47E-01 cm/s
y=mx+b
ro=x=%"_= 1715 fi
y= -1.30103
b= 0.54136 ft
m= -0.00107

700
26
16.55
19.36
225
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NE Pump Test Leg

Distance - Drawdown Calculations

Well Distance (ft) Drawdown (ft) log (x)
RW-2 0.58 8.77
S-59 26 3.45 0.537567
S-102 644 0.69 -0.16115
S-54 1175 0.29 -0.5376
= 1940 0.05 -1.30103
Ko Q (1055 log &) o
( H 2 _ h 2 ) (gp )
R = distance to farthest observation well (ft) =
r = distance to nearest observation well (ft) =
h = saturated thickness at the nearest observation well (ft) =
H = saturated thickness at the farthest observation well () =
Q = pumping rate (gpm) =
K= 3431 gpd/t?
K= 460 ft/d
K= 1.62E-01 cm/s
528
T = —Q. (epd/ft)
As
As = 1.85 &
= 64216 gpd/ft
T= 8585 ft%/day
T
K=/
b= 20 ft = aquifer thickness
K= 429 ft/day
y=mx+b
==
rg=x=" "/ = 1940 ft
y= -1.30103
b= 0.52500 ft

m= -0.00094

1175
26
16.55
19.71
225
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N Pump Test Leg

Distance - Drawdown Calculations

Well Distance (ft) Drawdown (ft) log (x)
RW-2 0.58 8.77
S-59 26 345 0.537567
S-60 260 1.61 0.206826
S-102 644 0.69 -0.16115
S-61 899 0.34 -0.46852
o= 1644 0.05 -1.30103
% Q (1055 log &) ,
= d/ft")
(H2 _ hZ) (gp
R = distance to farthest observation well (ft) = 899
r = distance to nearest observation well (ft) = 26
h = saturated thickness at the nearest observation well (ff) = 16.55
H = saturated thickness at the farthest observation well (ft) = 19.66
Q = pumping rate (gpm) = 225
K= 3245 gpd/ft?
K= 435 ft/d
K= 1.53E-01 cm/s
528
T = _Q (gpd/ft)
As
As= 1.84 ft
= 64565 gpd/ft
T= 8632 ft/day
T
K=/
b= 20 ft = aquifer thickness
k= 432 ft/day
k= 1.52E-01 cm/s
y=mx+b
rg=x="%_ = 1644 ft
y= -1.30103
= 0.54100 £

m= -0.00112
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S-59 Aquifer Parameters

Slope 1
T=264Q/As
T= 108592 gpd/ft
T= 14518 ft%day
K, = 726 fi/day
b= 20 ft
As= 0.547 &t
Slope 2
T=264 Q/ As
T= 53036 gpd/ft
= 7090 ft*/day
K,= 355 ft/day
b= 20 ft
As = 1.12 f
Average K

_ Ky 1000 min) + (K, e 5000 min)

S=0.37Tr/r?
S= 5.783023
r= 26 f
to = 012 mln
t= 7 days
L= 187 r:s
Tt
u=0.00962
S=03 Tt /Jr?
S= 188.2925
r= 26 ft
to - 8 mm

6000 min

=416 ft/d
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SUN DOCUMENT REVIEW FORM
(EPA INQUIRY)

DOCUMENT CONTROL NO. :
DATE: <an 71

AUTHOR:

RECIPIENT(S):

cc's:

RE / SUBJECT LINE:

DERIVED SUBJECT: Lea\ly

(If no Re line) ey Lea\l sty

ANNOTATIONS: YES

(Circle one)
&>

RESPONSIVENESS
L SUN 8/21/92 LETTER: 1 2% 3
(Circle appropriate categories)
% [F OIL RECOVERY: HRP OOR ORP®
(Category 2 - circle one)
3 PRIVILEGE: ATTORNEY/CLIENT

(Circle one)
WORK PRODUCT

th
(@,
~)
(o]

4. CRITICAL DOCUMENT CRITERIAL: | 2 3 4
(Circle appropriate categories)

tn

COMMENTS:

LIT:{MAHECHAL.29125.82500]EPACOL.REY



DPGW V. ATLANTIC, ET

EPA INQUIRY KEYWORD CHECKLIST

FIY WORD CARTZZOEIZS:
i~ = -~ . - 1 = 1
SFILLS c—znk lezk
surlace lezk
croduct znd/or cruds lins =zpills
l=z¥ks
remediztion
rameval
SCIL corings
emcavation
szamples
L renches
il
GROUNDWARTZIZ oszrched water
deep aguifer
cdissolwved phass
underground watar
shallow aguifer
acguifer
monitoring wells
testing wells
SZWERS &ll refinery sswsrs inclufing:
Pollack
Jackson
26 Stre=at

LIT:(MAHECHAL.29125.82500]EPA001.KT¥D
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Company Confidential

Atlantjc Refining & Marketing Corporation

Procduct Recovery Project
Production Data (Barrals)

FR-1 (14M) PNEUMATICS (2-6")
DATE LAST WEEX  MTD YTD LAST WEEX MTD . ¥TD TOTAL
DECEMBER /87

12/14/87 0. 407.

0 9 1971.1 0.0 19,5 1271, 4 3942.5
12/21/87 195.0 602.9 2166.1 0.0 15.5 1371.4 4$137.5
12/30/87 3157.1 1001.5 2564.7 241.9 251.5 22.5.3 1772.0
JANUARY ‘88
0l1/04/88 201.5 201.5 201.5 81.9 31.¢ 3i.¢ 233.3
01/18/88 168.5 370.0 370.0 0.0 §1.9 3l.9 431.¢
QlL/25/88 216.5 536.5 536.5 0.0 81,8 z1.¢ 653.4
0l1/31/88 92.0 678.5 678.5 0.0 81.2 21.9 760.4
FEBRUARY -88
02/08/88 115.0 115.0 793.5 . 0.0 ¢.9 31,9 875.4
02/16/88 £ 208.3 323.3 1001.8 0.0 0.0 31.% 1082, 7
02/24/88 2136.0 659.3 1337.8 0.0 Q.9 51.9 1116, 7
02/29/83 162.1 821.4 1499.9 0.0 2.0 31.3 1358:.3
MARCH ‘88
031/07/83 315.2 315.2 1315.1 0.0 0.9 gi.¢ 13¢7.0
\ 6/83 414.9% 730.1 2230.0 0.0 1. @ 31.9 2311L.9
0s,22/88 296.9 027.0 2526.9 0.9 6.9 51.5 25605.3
03/31/83 228.3 1255.3 27535.2 0.0 .0 51.92 2537.1
APRIL ‘88
04/11/88 74.4 T4.4 2829.6 0.0 .9 31.¢ 26113
04/18/88 61.7 136.1 2891.3 0.0 0.9 31.9 2673.2
04/25/85 146.2 282.3 3037.5 0.0 0.0 31.¢% j113.:
04/30/83 179.7 4323.0 3208.:2 0.0 c.9 21.¢ 32¢9.:1
MAY -’88
03/04,/83 53.5 5.3 3253.7 .2 .9 gi.¢ 313:135.5
03/09/383 132.0 237.5 3445.7 30.5 33.3 e 3553.1
C5/15/83 35401 381.6 3799.3 13104 15,8 242.5 1043.53
05,/24/83 +03.3 9%9.9 4208.1 53.5 223.3 1124 4322.3
C5/27/33 149.4 11349.3 4357.5 45,8 233.1 182.2 471%.%
03/31/38 153.6 1317.9 4526.1 4S.5 326.3 i I 52317.4
JUNE -’88
05,/06/383 I52.1 3s2.1 4835.2 c9,3 €c. =2 22,3 33¢2.:
06,/13/83 3.4 325.3 4631.6 31,4 141,32 3334 SERERS
25,20/83 231.3 527.3 3133.4 2 14,3 Iz 5728 :
05/27/53 $23a4 1 Gl 3573.8 $3.1 132,73 231,38 $147.2
$6,/30/53 ERR ) 1234.,7 5730.3 45.% 2213 25300 $:223.3

EQ0CQdQC!Lt3TAQ



Company Confidential

Atlantic Refining & Marketing Corsora*ion

Product Recovaery Project
Production Data (Barrels)

WR-1 (14") PNEUMATICS (2-3")
DATE CURRENT MTD YTD CURRENT M7 ¥TD TITAL
VEZX WEZ:

—_—.._--—...-—-.-————q._——--..—.—_—_—...__._._.—_—--_—.___-.--.._—_———..._-.—_——-.—_-._-_._.._....._——..-....—-.

DECEMBER /87

12/30/87 357.1 1001.5 25684.7 241.9 2561.3 2213.3 37720
JANUARY /88

01/31/83 92.0 678.5 678.5 0.0 31.¢ 31.2 7580, 4
FEBRUARY -’38

02/29/33 162.1 821.4 1499.9 0.0 0.0 21,2 133,32
MARCY ‘83

03/31/33 228.3 1255.3 2755.2 0.0 0.0 21.¢ I337.1
APRIL /83

04/30/83 170.7 453.0 3208.2 0.0 0.0 51.9 31220.1
MAY /g3

05/31/23 155.6 1317.9 4526.1 42,8 329.% 4115 1237.3
JUNE -’83

06,/20/33 207.0 1254.7 5780.8 3¢.5 231.3 §43.0 2323.32
JULY -’88

07/31/53 0.0 10582.2 §343.0 §0.0 +735.2 11:1e.2 T23z.2
AUGUTST ‘83

J8,03/35 19.3 19.3 5862.3 53.5 23.5 1127.53 3830, 0
93,/.5/33 23.9 48.2 63891.2 2s.¢9 $4.53 12:3.7 ER R
Q8/22/33 2.2 100.4 6343.4 24.5 sleLs 1233.3 s;s:.%
38/29/33 3.4 132.8 6975.5 0.¢ =T 1233.3 2213,
SEPTEIMIZR ‘383

Q¢/01/83 3.4 28.4 7304.2 5.7 3. iR, R R

T o o e e e e e o o e e o e o ————————— - - - —



Company Confidential

Atlantic Refining § MarkXating Corsoration

Product Recovery Project
Production Data (Barrels)

WR=-1 (14") PNEUMATICS (2-5")
DATE CURRENT MTD ¥YTD CURRENT ¥TD ¥TH TOTAL
VEEX WEE:

DECEMBER -87

12/30/87 357.1 1001.5 2564.7 241.9 2561.5 2215.2 4775.¢
JANUARY ‘83

01/31/88 92.0 678.5 678.5 0.0 81.¢% 81.5% 750.4
FEBRUARY -’83 ) )
02/23/83 162.1 821.4 149%.9 0.0 0.0 51.9 1331.3
MARCH 88 .
03/31/83 228.3 1255.3 27355.2 0.0 0.0 g1.2 2337.1
APRIL /838 '
04/30/53 170.7 453.0 3208.2 0.9 0.0 31.5 32¢69.1
MAY -’38 i o
0s3/31/83 153.6 1317.9 4326.1 49.3 3125.5 $131.5 45937.5
JUNE ‘88 i L
06/30/83 207.90 1254.7 5730.8 49.5 231.5 643.0 3323.3
JULY 83 .
07/31/38 0.0 1082.2 §343.0 80.0 176.2 111¢.2 7252.2
AUGUST -asg o .
08/29/33 32.4 132.8 6$75.8 0.0 1198.3 1235.5 2133
SEPTEM2ZR -’88 ) A L
0s/01/38 23.4 29.4 7004.2 5.7 5.7 1244.2 $215.2
0%/06/83 85,86 125.0 7100.8 1.¢ 7.5 1246.1 §345.3
09/08/83 54.3 179.3 7155.1 1.5 $.5 1248.0 fTOf‘:
0s/12/83 85.6 350.5 7240.7 7.5 17,1 1255.5 o:%?.:
0e/19/33 274.4 624.9 7515.1 ¢ 7.l 1233.§ 8770.7
0e/26/38 252.3 207.2 77¢7.4 c 27 .0 1253.: $023.¢
05,/30/53 76.2 983.4 7873.5 c 7.1 1233.5 s12%,:
OCTOBER -’38 L e
13/03,33 43.9 $3.9 7341.3 11.4 2l 1257.3 $135.2
______________________________ TOTAL C? /87 TXRCUGE /88 13262.3



Company Confidential

Atlantic Refining & Marketing Corporation

Precduct Racovery Project
Procduction Data (Barrals)

WR-1 (14™) PNEUMATICS (2-5")
DATE CURRENT MTD YTD CURRENT  MT YTD TOTAL
WEZ: WETE

DECEMBER ‘87

12/30/87 357.1 1001.5 2564.7 241.9 2581.5 2213.3 4773.0

JANUARY ‘88

01/31/83 92.0 678.5 6§78.5 0.0 51.9 81.9 760.4

FPEBRUARY -’83

02/29/83 162.1 821.4 1499.9 0.0 0.0 31.9 1531.8

MARCH ‘88

03/31/83 228.3 . 1255.3 2755.2 0.0 0.0 §1.9 2837.1

APRIL ‘38

04/30/83 170.7 453.0 3208.2 0.0 0.0 81.9 32%0.1

MAY ’8s

05/31/88 163.6 1317.9 4326.1 49.5 329.5 411.5 4337.5

JUNE ‘88

06/30/38 207.0 1254.7 5780.8 4.5 231.5 533.0 §423.8

JCLY /83

Q7/31/83 0.0 1062.2 6343.0 80.0 478.2 1119.,2 7252.2

AUGUST ’83 )

038/29/83 32.4 132.8 6375.8 0.0 119,13 1238.5 3214.3

SZPTEMBZR /33 )

0%/30/383 76.2 933.4 7873.6 0 ¥7a1 12535.56 2125.2

OCTQBER -’83 )

10/03/33 43.9% 43.9 7917.5 1.4 ii.4 1257.0 2154 5

1Q/10/33 12¢.9 173.8 5047.4 5.7 27, 1272.7 $320.:

12/17/33 140.7 314.5 3138.1 24.8 42,8 1297.5 943:.3

12/24/33 298.1 6.2.6 8436.2 c.6 2.3 1207.1 €80L.7

13/31/38 31z2.9 925.5 8§799.12 7.5 2.1 13114.7  10113.3

NOVEMBER -’33

12/01/33 3402 54.2 8331.3 Q 2 1314.7 151330

11,/07/83 273.4 127.6 0125.,7 J Q R R | PN O f

11/14/88 309.1 635.7 9415.3 12.3 13,3 1325.0 1g7513.5
TOTAL OF /87 TERCUGE ‘388 15541.8



Company Confldential

Atlantic Refining & Marketing Corporation

Product Raecovery Project
Productiocn Data (Barrels)

WR-1 (14") PNEUMATICS (2-5")
DATE CURRENT MTD YTD CURRENT MTD ¥TD TOTAL
WEEK : WEEE

DECEMBRR /87

12/30/87 357.1 1001.5 2564.7 241.9 261.5 2213.3 4778.0

JANTARY /88

01/31/83 92.0 678.5 678.5 0.0 81.9 §1.9 760.4

PEBRUARY /33

02/29/83 162.1 821.4 14%9.9 0.0 0.0 8§1.9 1581.8

MARCH -’33

03/31/85 228.3 1255.3 2755.2 0.0 0.0 851.9 2837.1

APRIL /83

04/30/33 170.7 433.0 3208.2 0.0 0.0 81.9 3290.1

MAY r33

05/31/85 165.6 1317.9 4526.1 45,3 32¢.8 411.5 4937.6

JUNE /83

C&8/30/85 207.0 1254.7 5780.8 19.5 231..5 §43.0 6423.8

JULY -’88

07/31/38 0.0 1062.2 6842.0 80.0 475.2 1112.2 7962.2

AUGTST ‘88

08/29/35 32.4 132.8 6973.5 0.0 115.3 1228.5 §214.3

SZPTEMIBR /83

09/30/33 76.2 983.4 78713.6 0.0 17.1 1253.5 $129.2

CCTCBER /838

10/31/33 312.9 925,58 3799.,1 7.5 5.1 1314.7 10113.3

NOVZM3ZR /383

11/29/33 343.6 1320.5 10113.8 0.9 13.3 1323.9 11447.5

11/30/33 41.4 1361.9 101is8l.0 0.0 i3 13253.0 1148%.0

DECIMIZR ‘83

12,701,353 36.2 35.2  101:7.2 c.0 3.0 1323.0 11s528.:Z
TOTAL OP /37 TIRCCGH ‘33 16303.2

EQO0Q Q01! 37 4



Company Confidential

Atlantic Refining & Marketing Corporation

Product Recovery Project
Producticon Data (Barrels)

WR-1 (14") PNEUMATICS (2-5")
DATE CURRENT MTD Y7o CURRENT MTD YTD TOTA
WZZIX WEEZX

DECEMBER 87
12/30/87 357.1 1001.5 2384.7 241.9 281l.5 2215.3 2773.¢

JANUARY ‘88
0l1/31/838 82.0 678.
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MAY ‘88

05/31/83 163.6 1317.9 4325.1 43,5 329.58 411.5 4C37.4
JUNE /88
0§/30/38 207.0 1254.7 5732.3 49.3 231.5 643.0 6+423.32
JULY r83
37/31/83 0.0 1062.2 6543.0 §0.0 476.2 111s.:2 7352.32

AUGUST -’88
0s/25/833 2.

M
<)
-
)

132.8

(0,3
o]
~1
w
[s}]
o
(@]

119.3 1238.

4o
W

SZPTEMBER /88

ce/30/83 75.2 983.4 7873.5 0.0 i7.1 1235.5 ¢.I3.2
OCTOBER ’88

~3/31/83 312.¢ 923.5 8§7%%.1 7.6 52.1 1314.7 121i2.3
NOVEMBER ‘83

1i/29/83 343.5 1320.5 101i.%2.3 0.0 13.3 1328.0 11447.%
-./3Q/83 41 1361.3 L013l.2 0.0 13.2 1328.¢0 11s58¢.°
CECEMBER ‘33

12/01/83 35.2 36.2 L0L:T.:2 0.0 0.0 1323.0 1:132%.2
12/05/338 o, 5 197.3 103%3.3 c.0 0.0 1323.0 1133%.8
L2/x2/383 32.2 230.0 L0zsil.3 0.0 0.9 1323.0 1171%.3
-2,/19/88 7.3 247,04 L04l5.3 0.0 0.0  1328.0 1172%.%
12/30/83 271.3 $18.7 10573.°7 Q.0 0.0 1328.8 12267.7

£E000Q00 1t 37
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Company Confidential

26TH STREET
PR-1 OIL RECOVERY

12/19/88 - 12/25/88

FLOW = 3.6 GALLONS/MINUTE
PRODUCT § = 2.7 %
DATE HOURS PUMPING BARRELS PRODUCT
12/19 24 3.33
12/20 24 3.33°
12/21 24 3.33
12/22 24 3.33
12/23 24 3.33
12/24 24 3.33
12/25 24 3.33
168 23.33
TOTAL PRODUCTION WEEK 12/05/88-12/11/88 = 21.33
TOTAL PRODUCTION YEAR TO DATE = 436.02
11/25/85 - 01/01/89
TLOW = 3.6 GALLONS/MINUTE
SE0DUCT § = 4.00 %
SiTE HOURS PUMPING 3AZRILS PRODUCT
12/26 24 4.4
12/27 24 1.94
12728 24 4.94
13/29 24 4.94
12/30 24 4,94
1I/31 24 4.94
cl/01 24 4,94
163 34.56
~°TAL PRODUCTION WEZIX 12/12/86-12/18/838 = 34.56
TCTAL PRODUCTION YEAR TO DATE =  470.33

E00Q0001 36 1



Company Confidentiat

26TH STREET
PR~-1 OIL RECOVERY
12/05/88~-12/11/88

FLOW = 3.6 GALLONS/MINUTE
PRODUCT t = 4.08 %
DATE HOURS PUMPING BARRELS PRODUCT
12/05 24 5.04
12/06 24 5.04
12/07 24 5.04
12/08 24 5.04
12/09 24 5.04
12/10 24 5.04
12/11 24 5.04
168 35.25
TOTAL PRODUCTION WEEK 12/05/88-12/11/88 = 35.25
TOTAL PRODUCTION YEAR TO DATE = 379.86
12/12/88-12/18/88
FLOW = 3.6 GALLONS/MINUTE
PRODUCT % = 3.8 %
DATE HOURS BUMPING BARRELS PRODUCT
12/12 24 4.69
12/13 24 4.65
12/14 24 4.65
12/15 24 4.69
12/16 24 4.69
12/17 24 4,69
12/18 24 4.69
163 32.83
TOTAL PRODUCTION WEEX 12/12/88-12/18/83 = 32.83
TOTAL PRODUCTION YEAR TO DATE = 412.69

E00001 3562



Company Confidential

26TH STREET
PR-1 OIL RECOVERY
11/21/88-11/27/88
FLOW = 3.6 GALLONS/MINUTE

PRODUCT & = 2.5 %
DATE HOURS PUMPING BARRELS PRODUCT
11/21 24 3.09
11/22 24 3.09
11/23 24 3.09
11/24 24 3.09
11/25 24 3.09
11/26 24 3.0¢9
11/27 24 3.09

168 21.60
TOTAL PRODUCTION WEEK 11/21/88-11/27/88 = 21.60
TOTAL PRODUCTION YEAR TO DATE =  309.38
11/28/88-12/04/85

FLOW = 1.6 GALLONS/MINUTE

PRODUCT & = 4.05 %
DATE HEOURS PUMSING BARRELS =XCOUCT
11/28 24 5.04
11/29 24 5.04
11/30 24 5.04
12/01 24 5.04
12/02 24 5.04
12/03 24 5.04
12/04 24 5.04

168 35.25
TOTAL PRODUCTION WEZX 11/28/88-12/04/83 = 35.25
TOTAL PRODUCTION YEZAR TO DATE =  344.61

E000O01 363



Company Confidential

26TH STREET
PR-1 OIL RECOVERY

11/14/88-11/20/88
FLOW = 3.56 GALLONS/MINUTE
PRODUCT & = 3.85 %
DATE HOURS PUMPING BARRELS PRODUCT
11/14 0 0.00
11/15 0 0.00
11/16 24 4.70
11/17 24 4.70
11/18 24 4.70
11/19 24 4.70
11/20 24 4.70
120 23.50
TOTAL PRODUCTION WEEK 10/24/88-10/30/88 = 23.50
TOTAL PRODUCTION YEAR TO DATE =  287.76
11/21/88-11/27/88
FLOW = 3.6 GALLONS/MINUTE
PRODUCT § = 2.5 %
DATE EOURS PUMPING BARRZLS =32DUCT
11/21 24 3.00
11/22 24 3.08
11/23 24 3.0¢
11/24 24 3.6¢
11/25 24 3.cs
11/25 24 3.o¢
11/27 24 3.c8
168 21.89
TOTAL PRODUCTION WEEX 10/24/88-10/30/88 = 21.60
TOTAL PRODUCTION YEAR TO DATE =  309.36

E0C0COQOQ 13
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Company Confidential

26TH STREET
PR-1 OIL RECOVERY
11/07/88-11/13/88

FLOW = 3.56 GALLONS/MINUTE
PRODUCT t = 2.5 %
DATE HOURS PUMPING BARRELS PRODUCT
11/07 21 2.67
11/08 24 3.05
11/09 24 3.05
11/10 24 3.05
11/11 24 3.05
11/12 24 3.05
11/13 24 3.08
165 ' 20.98
TOTAL PRODUCTION WEER 10/24/88-10/30/88 = 20.98
TOTAL PRODUCTION YEAR TO DATE = 264.26
11/14/88-11/20/88
FLOW = 3.56 GALLONS/MINUTE
PRODUCT § = 3.85 &
DATE HOURS PUMTING BARRELS SRODUCT
11/14 0 0.00
11/15 0 0.00
11/16 24 4.70
11/17 24 4.70
11/18 24 4.70
11/19 24 4.70
11/20 24 4.70
120 23.50
TOTAL PRODUCTION WEEK 10/24/88-10,/30/88 = 23.50
TOTAL PRODUCTION YEAR TO DATE = 287.76

E00001 345



Conpany Confidantial

26TH STREET
PR-1 OIL RECOVERY
10/31/88-11/06/88

FLOW - 3.75 GALLONS/MINUTE
PRODUCT § = 5.4 %
DATE HOURS PUMPING BARRELS PRODUCT
10/31 24 6.94
11/01 24 6.94
11/02 24 6.94
11/03 24 6.94
11/04 24 6.94
11/05 24 6.94
11/06 24 6.94
168 48.60

TOTAL PRODUCTION WEEK 10/24/88-10,/30/88 = 48.60
TOTAL PRODUCTION YEAR TO DATE = 243.29

11/07/88-11/13/88

FLOW = 3.56 GALLONS/MINUTE
PRODUCT % = 2.5 %
DATE HOURS PUMPING BARRELS PRODUCT
11/07 21 2.67
11/08 24 3.05
11/09 24 3.05
11/10 24 3.05
11/11 24 3.05
11/12 24 3.05
11/13 24 3.05
165 20.98
TOTAL PRODUCTION WEEK 10/24/88-10/30/88 = 20.98
TOTAL PRODUCTION YEAR TO DATE =  264.26

E0O000136&E



Company Confidential

26TH STREET
PR-1 OIL RECOVERY
10/17/88-10/23/88

FLOW = 2.83 GALLONS/MINUTE
PRODUCT & = 16.7 &
DATE EOURS PUMPING BARRELS PRODUCT
10/17 24 16.20
10/18 24 16.20
10/19 24 16.20
10/20 24 16.20
10/21 24 16.20
10/22 24 16.20
10/23 24 16.20
168 113.43
TOTAL PRODUCTION WEEZX 10/17/88-10/23/88 =  113.43
TOTAL PRODUCTION YEAR TO DATE = 147.82
10/24/88-10/30/52
FLOW = Z.83 GALLONS/MINUTE
SRODUCT & = 6.9 %
DATE EOURS EUMBING BARRELS BRCOUCT
10/24 24 6.65
10/25 24 6.69
10/25 24 6.69
10/27 24 6.69
10/28 24 6.69
10/29 24 6.69
10/30 24 6.69
168 46.86

TOTAL PRODUCTION WEZX 10/24/88-10/30/88 = 46.86
TOTAL PRODUCTION YZAR TO DATE =

Eogo00013¢6&8



Company Confidential

"26TH STREET
FR~1 CIL RECOVERY

10/10/88-10/16/88
FLOW = 3.79 GALLONS/MINUTE

PRODUCT § = 3.85 %
DATE HOURS PUMPING BARRELS PRODUCT
10/10 24 5.00
10/11 24 5.00
10/12 24 5.00
10/13 24 5.00
10/14 21 4.38
10/15 24 5.00
10/16 24 5.00

165 34.3%

TOTAL PRODUCTION WEEX 10/10/88-10/16/88

= 34.39
TOTAL PRODUCTION YEAR TO DATE = 34.39
10/17/88=-1C/21/58
FLCW = 2.83 GALLONS/MINUTE
PRODUCT § = 16.7 %
DATE HOURS PUMEING ARRELS FRODUCT
10/17 24 it 16,20
10/18 24 e I 16.20
10/1% 24 ZIT, om 16.29
10/29 26 .+ 16.20
10/21 24 2 LT sl20
10/22 24 Yy £7 0 5.20
10/23 24 7L gk .20
_____________________________ /‘ ’7"’1 i~V o s o S e g 0
Ny,

163 fy =l 113.43
TOTAL PRODUCTION WEZX 10/17/85-10/23/58 = 113.43
TOTAL PRODUCTION VIAR TO DATE = 147.82

EO0QO0O01! 345



Company Confidential

26TH STREET

02/13/89 - 02/19/89

PR-1 OIL RECOVERY ,.

FLOW - 3.79 GALLONS/MINUTE
PRODUCT ¢ = 1.00 %
DATE HOURS PUMPING BARRELS PRODUCT
02/13 24 1.30
02/14 24 1.30
02/15 , 24 1.30
02/16 24 1.30
02/17 24 1.30
02/18 24 1.30
02/19 - 24 1.30
168 9.10
TOTAL PRODUCTION WEEX 02/13/89-02/19/89 = 9.10
TOTAL PRODUCTION YEAR TO DATE =  589.45
02/20/89 = 02/26/39
FLOW = 3.79 GALLONS/MINUTZ
PRODUCT § = 1.03 %
DATE HOURS PUMPING BARRELS ERODUCT
02/20 24 1.324
02/21 24 1.24
02/22 24 1.34
02/23 24 1.34
02/24 , 24 1.34
02/25 24 1.34
02/26 24 1.34
163 9.37
TOTAL PROCUCTION WEEX 02/20/89-02/26/89 = 9.37
TOTAL PRODUCTION YEAR TO DATE =  598.82

E00O0Q1! 413



Tveeally  Lonfidentiag

FI-l €Il RICOVERY
02/06/89 - 02/12/89
FLOW = 3.79 GALLONS/MINUTE

PRODUCT § = 1.60 %
DATE HOURS PUMPING BARRELS PRODUCT
02/06 24 2.08
02/07 24 2.08
02/08 24 2.08
02/09 24 2.08
02/10 24 ~ 2.08
02/11 24 2.08
02/12 24 2.08

1638 14.55

TOTAL PRODUCTION WEEX 02/06/89-02/12/89 = 14.55
TOTAL PRODUCTION YEAR TO DATE = 580.35

02/13/89 - 02/19/89

FLOW = 3.79 GALLONS/MINUTE
PRODUCT § = 1.00 %
DATE HOURS FUMPING BARRELS PRODUCT
02/13 24 1.30
02/14 24 1.30
02/15 24 1.30
02/16 24 1.30
02/17 , 24 1.30
02/18 24 1.30
02/19 24 1.30
1538 9.10
TOTAL PRODUCTION WEEX 02/13/89-02/13/39 = 9.10
TOTAL PRODUCTION YZAR TO DATE . = 589.45

’ EC0CQQ0OQL 41 6
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Mr. Roger Souser

CENAP-EN-MM

U.S. Amy Corps of Engineers
Wanamaker Building

100 Penn Square East

Philadelphia, Pennsyivania 19107-3390

SUBJECT: Minutes of January 5, 1995, Phase | RI/FS Progress/Phase Il Scoping Meeting Held at the
U.S. Army Corps of Engineers’ Wanamaker Building Office in Philadelphia, Pennsytvania

Dear Reger:

| have prepared these minutes of the above-referenced meeting to ensure that everyone In
attendance has a written record of the topics discussed. The meeting was held at the Corps' office in
the Wanamaker Building In Philadelphia, Pennsyivania, at 1000 on January 5, 1995. The main objectives
of the meeting were for Kemron and Versar to present the status of the Phase | Rl and to discuss
prefiminary Phase Il scoping activities based on the Phase | data obtained to date. Versar prepared an
agenda, which summarized the topics of conversation for the meeting, and this agenda was provided to
all of the attendees. A copy of the meeting agenda is attached to these minutes.

The following individuals attended the meeting:

Mr. Roger Souser - U.S. Army COE, Philadelphia

Mr. Paut Gaudini - U.S. Army COE, Philadelpnia

Mr. David Basko - Versar, Inc.

Mr. Dan Morganelli - Versar, Inc.

Mr. Robert Murphy - Versar, Inc.

Mr. Dana S. Jackson - Kemron Environmental Services, Inc. (via telephone)
Mr. William M. Stem - DPSC-YE, En‘v}ranmental/ﬁre Protection

Mr. Mohamad Mazid - PADER

The meeting was Initially led by Mr. Souser, who subsequently turned the meeting over to Mr.
Marganelil for his presentaticn of preliminary findings from the Phase | Rl. The following Issues were
discussed:

1) Mr. Morganelll began his presentation by summarizing the progress of the Phase | Rl. He
indicated that all of the shallow groundwater monitoring wells had been installed as of the
end of December 1994, and that we are currently Installing the two on-site deep wells and
awaiting access approval for the installation of the monitoring wells on the Conrail property.
Mr. Morganelli also indicated that we initiated the development of the completed shallow
monitoring wells during the first week of January 1995.

2) Mr. Souser suggested that we continue to move forward with the development of the
shallow wells during the installation of the deep and Conrall wells, so that we can generate
a synoptic water level map for the shallow wells as soon as possible.

3) Mr. Morganelli summarized the active soil gas, SCAPS, and Hydropunch resuits for Mr.
Stem, who was not present when Mr. Morganelli summarized these resuits at the last

1900 FROST ROAD » SUITE 110 « BRISTOL, PENNSYLVANIA 15007 » TELEPHONE (215) 788-7844 » FAX (215) 788-8680




Mr. Roger Sauser
January 18, 1995

Wersar. Page 2

4)

6)

8)

9)

10)

progress meeting. Mr. Morganelli indicated that the soil gas survey did a very gocd job in
delineating the gasaline free product plume in the southem partion of the DPSC site. He
also indicated that the SCAPS and Hydropunch surveys, although limited by the geolagical
characteristics underlying DPSC, accomplished their objectives and provided extremely
valuable data that was used to site the groundwater monitoring wells. Of particular interest
from the SCAPS/Hydropunch survey was the identification of unexpected free preduct near
the commander’s headquarters along 20th Street and the lack of a free product plume
along the westem property boundary of DPSC.

Mr. Morganeill then summarized the prefiminary soil data obtained from the monitaring well
installations. There is a remarkatie diversity of hydrocarbons found in the sail, and there is
a wide variation in the gasoline to diesel ratios found in the soils. In addition, a totally new
and unexpected chemical signature representative of "let lubricating oil* was identified at
the southeast comer of the DPSC property. This diversity in location and chemical
compasttion of the free product petroleum hydrocarbon plumes suggests that thera may be
several potentiaily responsible parties involved, not just SUN.

Mr. Morganelii indicated that during the installation of monitoring well MW-12 (along 20th
street near the commander’s headquarters), free product was found.

Mr. Murphy stated that based on the preliminary data and initial calculations, the free
product petroleum hydrocarbon plume appears to contain approximately 10,000,000
gallons of product. Based solely on the volume, this finding suggests that DPSC and most
of the surrcunding progerties could not have caused a piume of this size and that a major
off-site source is responsible for the plume.

Mr. Souser indicated that the NIKE missile assembly area, formerly in Building 26, may be
a potential source of the “Jet lubricating oii* contamination, and he suggested that this area
should be investigated during the Phase Il RI/FS.

Mr. Gaudini asked whether we had enough evidence to go after SUN as a PRP right now.
Mr. Morganelli stated that we da not have enough evidence, particularly because there is
not a geod geometric connection of the free product plume to the SUN property.
Therefore, we have to develop a chemical connection of the plumes to the SUN property to
have sufficient evidence. Based on available information, SUN conducted a soil gas survey
on their property, but have not done any other characterization of the site. Kemron and
Versar must get access to the SUN property and obtain samples for hydrocarbon
fingerprinting analyses and/or conduct a passive soil gas survey to develop the chemical
correlation of the plumes.

Mr. Jackson summarized the prefiminary DOT sampiing results. He stated that they were
getting hits of 2 to 20 parts per million (ppm) DOT with the field analytical test kits in the
soil from beneath the concrete slab of the mixing room. He also indicated that there was
no DOT or volatle organic solvents detected in the groundwater surrounding the DOT
undergrourd storage tanks (USTs). Mr. Jackson said that the DOT data should be

available sometime during the first or secand week of January 1995.

Mr. Morganelli stated that with the exception of petroleum-related compounds and some
pclynuclear aromatic hydrocarbons (PAHs), no elevated levels of velatile organic
compounds, semi-volatile organic compounds (l.e., base-neutral/acid extractables),
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11)

12)

13)

14)

1)

16)

17)

18)

pesticides/PC8s, or metals have been found in the soil samples callected thus far during
manitoring well installation.

Mr. Basko then summarized the activities required for the Phase Il Rl /FS. He indicated that
the following tasks were necessary to complete the Phase Il Al /FS at DPSC: (1) additional
PAP research, (2) groundwater sampling on the DPSC site and surrcurnding properties for
hydrocarbon fingerprinting analyses, (3) additional monitering well installation and sampling
to characterize and delineate the dissolved phase contamination within the water table
aquifer, (4) completion of a full passive soil gas survey on the DPSC property and
surrounding properties of potential concern, and (5) investigation of the cther areas of
concem identified in the May 1994 Project Operations Wark Plan, Including USTs/ASTs,
PC8 equipment, RCRA storage areas, storm drains, railroad track beds, former Incinerator,
Building 30 maintenance facility, and gas detection/migration wells. Mr. Baska stated that
following completion of the Phase Il activities, a complete RI/FS report, Including the risk
assessment, will be completed; the PRPs will be known; removal/remedial actions can be
developed and proposed; and the project may be separated into two parts: (1) The BRAC
team can maove forward toward remedial design and implementing remaval /remedial
actions and (2) Versar can assist DPSC and the Corps with Itigatlon support during PRP
determination and cost allocation and recovery proceedings.

Mr. Gaudini questioned why we should spend government money to do additional PRP
research and sampling. He suggested the other PRPs should spend their awn money
doing their own research.

Mr. Murphy indicated that the more definitive information we obtain, the stronger our case
becomes for PRP identification and cost allocation. Develcping a strong PRP case is well
waorth the initial investment because the PRPs can be forced to pay not only remedlation
costs, but alsa the investigation costs.

Mr. Scuser stated that we should include two additional tasks with our proposed Phase I
activities: a search for additional, unknown USTs around Building 46 and an investigation
of the former NIKE missile assembly area in Building 25.

Mr. Gaudini stated that he wanted all of the historical and technical data from the Phasa |’
and Phase Il RI/FS to be combined.and represented graphically in the final RI/FS report to
show how they complement one another and strengthen the overall PRP case.

Mr. Mazid and Mr. Stem asked what the Phase | groundwater modeiing program, SpillCAD,
will produce as a final product. Mr. Morganelli indicated that it would interpret the
maovement and distribution of the free product piume.

Aithough the cost will be substantial, Mr. Souser suggested that everyone should consider
using a three-dimensional model, namely MODFLO, following completion of the Phase II
RI/FS to develop a detailed regional interpretation of the groundwater flow regime and the
dissolved phase contaminant migration using actual boundary conditions (i.e., the Delaware

.and Schuyikill Rivers).

Mr. Souser and Mr. Gaudini requested Kemron and Versar to develop and submit a Phasa
I RI/FS Scope of Work as soon as possible. The scope should be telefaxed to all BRAC
team members fer their review. They stated that we must move quickly to snsure that the
Phasa Il is awarded prior to the expiration of Kemron's contract with the 8altimore Corps.
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19)

20)

Mr. Stem requested that project progress meetings be held monthiy.throughout the
duration of the Phase | RI/FS. Mr. Souser agreed with this request.

Mr. Souser informed Mr. Morganelli that a meeting was scheduled with SUN for January
30, 1995. He requested that Mr. Morganelli develop a list of information to be requested
from SUN and that he attend the meeting. Mr. Souser also said that Mr. Morganeili should
be prepared to discuss which SUN wells we would like to sample and the analytical
methods to be used.

Based on the discussions summarized above and additional general issues that were raisad
during the meeting, the following action tems were developed:

1)

3)

4)

5)

Versar will continue to develop the recently completed shallow groundwater menitoring
wells during the installation of the deep wells and Conrail wells so that a synoptic water
level map can be developed for the shallow wells as soon as possible.

Mr. Souser will work to obtain the final clearance for the installation of the groundwater
monitoring wells on-the Conrail property.

Mr. Morganelll will devslop a list of informatlon to request from SUN and will attend the
January 30, 1995, meeting.

Versar will prepare a Scope of Work for the Phase |l RI/FS at DPSC. This Scope of Work
will be completed no later than January 11, 1995, and will be telefaxed to Mr. Souser, Mr.
Stem, Mr. Mazid, Mr. Jones, and Mr. Orenshaw for their review and concurrencs.

At the request of Mr. Stem with Mr. Souser's concurrencs, project progress meetings will
be held monthly for the duration of the Phase | Rl project

If you have any questions or comments regarding this letter, please contact me at (215) 788-7844.

DAB/dab:

ccl

Sincerely,

D0t A B ek

David A. Basko
Program Manager

2727MINS.001

Mr. Dana Jackson, Kemron

Mr. Dan Morganelll, Versar

Mr. William Stem, DPSC

Mr. Mohamad Mazid, PADER
Mr. Dennis Orenshaw, U.S. EPA
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Mr. Roger Scuser mc” A5y
CENAP-EN-MM EERT ey

U.S. Army Carmps of Engineers my
Wanamaker Building 3 1 %
100 Penn Squars East

Philadelphia, Pennsyivania 19107-33S0

SUBJECT: Minutes of March 15, 1995, Phase | RI/FS Progress Meeting Held at the Pennsyivania
Department of Environmental Resources (PADER) Offices in Conshchacken, Pennsyivania

Dear Roger:

| have prepared these minutes of the above-referenced meeting to ensure that everyons In
attendancs has a written reccrd of the topics discussed. The meeting was held at the PADER dffice in
Conshohocken, Pennsytvania, at 0900 an March 15, 1995. The main objective af the meeting was for
Versar to present findings to date and the status of the Phase | Rl. Versar prepared an agenda and a
status summary table, which summarized the topics of conversation for the meeting. The agenda and
the summary table were provided to all of the meeting attendees, and copies of these materials are
attached to these minutes.

The failowing individuals attended the meeting:

Mr. Roger Souser - U.S. Army COE, Phﬂadelphla
Mr. Jeffrey Waugh - USAEC

Mr. Wayne Fox - USACHPPM

Mr. David Basko - Versar, Inc.

Mr. Dan Morganelli - Versar, Inc.

Mr. Dennis Crenshaw - U.S. EPA, Region Il

Ms. Barbara Rudnick - U.S. EPA, Region lll

Mr. William M. Stem - DPSC-YE, Environmental/Fire Protection
Mr. Elek A. Fenyes - DPSC-GL

Mr. Richard Bell - DPSC-YE

Mr. Mchamad Maz!d - PADER ot

Mr. David Burks - PADER

Mr. Michael Hcmiak - PADER

Ms. Sarah Pantelidou - PADER

M. Irwin Lourie - PADER

® & & &0 90 62 060 0 02 0 0

The meeting opened with introductions of the attendees and was initlally led by Mr. Souser, who
stated that this was a project status meeting and subsequently turned the meeting aver to Mr. Morganelll
for his presentation of prefiminary findings from the Phase | Rl. The foilowing Issues were discussed:

1) Mr. Mcrganelli began his presentation by summarizing the R! status tatle (see attached).
He briefly summarized each task, Its status, the date(s) it was performed, and the
prefiminary findings from the task. Mr. Marganelll stressed that these findings are
preliminary ard that groundwater sampiing, siug testing, and modeling resufts would not be
available untl April. Mr. Morganelli alsa indicated that the repart Is expected to be
complete in mid-May.

1900 FROST ROAD « SUITE 110 « BRISTOL, PENNSYLVANIA 19007 - TELEPHONE (215) 788-7844 » FAX (215) 788-3880Q
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2)

3)

4)

5)

6)

8)

9)

Mr. Morganetli thgn presented a more detailed summary of the active soil gas, SCAPS, and
initial water table elevation data and presented work maps showing total YOCs from the
active sail gas survey, SCAPS survey with initial interpretation of fres product distribution at
OPSC, and initial interpretation of water table elevation data, preceding installation of the
new Phasa | Rl wells.

Mr. Morganelli then summarized the subsurface soil analytical results, and indicated that,
for the maost part, only petroleum hydrocarbon contamination was noted at the site, and
most of the contamination was at or near the saturated zone.

Mr. Morganelll provided preiiminary information concerning the aquifer system at OPSC.
He indicated that the reported near surface clay layer appears to be breached or absent at
some locations on the DPSC site, and therefare, the upper and lower aquifer may be
hydrauiically interconnected.

Mr. Morganelli then discussed the horizontal and vertical hydraulic gradients at the site and
presented a figure showing the March 1995 water table elevations at DPSC. In general,
this figure indicated south-southeast hydrautic gradient, although there appeared to be
anomalies, including a maunding effect at the southemn portion ¢f the site.

Mr. Morganeili subsequently discussed the occurrence of free product in the groundwater
at DPSC and presented a figure showing the apparent free preduct distribution and
thickness in March 1995. Mr. Marganelli indicated that the fres preduct acpeared to be
limited to the southemn portion of the site in the area of the identified groundwater mound.

Finally, Mr. Marganelll provided the meeting attendees with a data summary table showing
subsurface soil analytical resuits, draft DPSC sail boring logs, and a DPSC base map
depicting ail well locations. Mr. Marganelli indicated that, in general, the preliminary results
availabie to date do not shaw a strong geometric correlation to the SUN south yard as a
source, however, he indicated that the groundwater data, when-available, may provide
some additional infarmation on this matter. He indicated that once all of the technical data
is available Sometime in mid-April, we should have a better idea of the patential sourcs.

Following Mr. Morganeil’'s presentation, Mr. Basko then summarized the activitles required
for the Phasae Il RI/FS. He indicated that the following tasks were necessary to complete
the Phasa Il RI/FS at DPSC: (1) additional PRP research, (2) instailation of gas detection/
soil vapor extraction test weils, (3) groundwater sampling on the DPSC site and
surrourding properties for hydrocarbon fingerprinting analyses, (4) additional monitoring
well installation and sampling to characterize and delineate the disscived phase
contaminaticn within the water table aquifer, (5) completion of a fuil passive soil gas survey
on the DPSC property and surrounding properties of potential concern, and (6)
investigation of the other areas of concemn identified in the May 1994 Preject Operations
Work Plan, including USTs/ASTs, PC8 equipment, RCRA storage areas, storm drains,
railroad track beds, former incinerator, Building 30 mairtenance faciity, and gas
detectlon/migration wells. Mr. Basko stated that following comgletion of the Phass Il
activitles, a complete RI/FS report, including the risk assessment, will be comgieted; the
PRPs wil be known; and remaval/remedial actions can be develoged and propased.

Following Versar's prasentation of findings and recommendations for future work, there
was an open dlscussion regarding appropriate follow-on Investigatcry tasks. DPSC
questicned why additional plume investigation tasks were propesed for Phase I, and



Mr. Roger Sausar

Wersar:. S

Versar responded that although there was significant evidencs that the petroieum
hydrocarben plume did not originate fram DPSC, thers was not a strong geometric
connection to the SUN property. Therefore, a chemical connection needs to be
established based on fingerprinting and dissalved phase analyses. PADER also expressed
concem that it appears the southem boundary of the petroleum hydrocarbon plume has
not been determined, which may result in subsequent llability. DPSC questioned whether
they would be liable for any contamination identified south of their site; PADER said that
they would be held liable.

Based on the discussions summarized above and additional general issues that wera raised

during the meeting, the following action tems were developed:

1) Versar will cantinue to wark toward compietion of the Phase | Rl report, which should be
completed in mid-May 199s.

2) Angther progress meeting will be scheduled for late April or eary May 1585 following
Versar's receipt of the outstanding technical data. This meeting will allow Versar to present
updated findings based on groundwater sampling and analysis, slug testing, and
groundwater mcdeling.

If you have any questions or comments regarding this letter, please contact me at (215) 788-7844.

Sincarely,

Dt 0. Baske

David A. Basko
Program Manager

DAB/dab: 2727MIN6.001

ccl

Mr. Cana Jackson, Kemron

Mr. Dan Morganelll, Versar

Mr. Wiliiam Stam, DPSC

Mr. Mohamad Mazid, PADER
Mr. Dennis Orenshaw, U.S. EPA
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WATER TABLE ELEVATION MWAP

MEASUREMENTS TAKEN MARCH 1 AND 2, 1995
(ADJUSTED W.T. ELEVATIONS — CORRECTED TO
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NAPL TRANSPORT MODELING BACKGROUND

Immiscible multi-phase transport modeling of NAPL at the study area was performed using
Environmental Science & Technology’s ARMOS (Areal Multiphase Ozganic Simulator)
code. For the proposes of this evaluation, the ARMOS modeling was used as a tool to
validate our understanding of the physical world as it exists in the study area, not to find a
source or to quantify any particular process. Before initiating the modeling efforts, available
data were analyzed, hypotheses were developed and tested, and conclusions were drawn.
The modeling was used to test the truth of these conclusions. It was also used to test many
different scenarios using even more conservative and implausible input parameters to force,
if possible, a hypothetical refinery source to give rise to 2 NAPL plume on DSCP with
approximately the configuration and morphology currently observed. However, the none of
the scenarios even approached the current configuration and morphology. Thus, the model
was also used to ensure that our analysis had not missed potential scenarios that may have

led to the conclusion that the DSCP plume was sourced on the refinery. None were found.

ARMOS is a dimensional numerical model designed to simulate water or NAPL flow in an
unconfined aquifer. The ARMOS modeling approach is based on the concept of vertical
equilibrium pressure distributions analogous to the Dupuit-Forsheimer assumption of
conventional groundwater hydrology. A highly non-linear, three-dimensional multiphase

flow equation is reduced to a mildly non-linear two-dimensional problem.

ARMOS can model the migration of lighter-than-water hydrocarbon under natural gradient
conditions during and following a spill or leakage from storage facilities. The only limitation
is that vertical flow through the unsaturated zone is not explicitly considered. ARMOS
considers soil capillarity with a general model that is applicable to a broad range of soil types.
The model also fully considers the retention of residual hydrocarbon in the unsaturated and
saturated zones, associated with changes in fluid-table elevatons over time, thereby
providing for simulation of smear zone formation and the associated NAPL volume and

mass reduction.



Flow Equations

ARMOS simulates multi-phase flow of oil and water through the use of Darcy’s Law. The
flow equations (ES&T 1994a) for oil and water are:

_ (Equation 5-3)
(ahw oz J
W, =i wif = Ta
ax.:‘ 6x}'
(Equation 5-4)
[ Koij [% i P ro EJ
axj axf
Where: x; = Cartesian spatial coordinates (j=1,2,3)
G = Darcy velocity in the /~direction for water (ft/d)
Tno = Darcy velocity in the /-direction for oil (ft/d)
h, = water height-equivalent pressure head (ft) (water)
h, = water height-equivalent pressure head (ft) (oil)
P = ratio of oil to water density
25 = the p-phase conductivity (ft/d)
A = elevation (ft)

Gas-phase flow is neglected in the ARMOS model, assuming atmospheric boundary control.

The oil conductivity is evaluated using the oil-phase conductivity expression:



(Equation 5-5)

K kra szy
0ij
Mr
Where: £, = the relative permeability of oil
N, = the ratio of oil to water viscosity
K,; = saturated conductivity for water

ARMOS calculates the oil relative permeability based on the van Genuchten (1980) model,
but it accounts for a reduction in oil permeability due to the irreducible oil saturation.
ARMOS calculates the oil permeability (£,) using the following expression:

(Equation 5-6)

2

/ .
k. =(§,—SWJ12 (1—515'")'"—[1—5':/ J

(Equation 5-7)
Where: S, = (S, +S, -5, )/(1-S5,)

Not surpmisingly, the oil transmissivity varies almost linearly or directly with the amount of
free oil in the pore spaces (ES&T 1994a). This is a manifestation of the requirement for a

continuous oil-filled or saturated pathway for NAPL to migrate.

ARMOS calculates saturation and the continuity of flow using the following equations
(ES&T 1994a) for water and oil, respectively:

(Equation 5-8)

15/
e
o ox,
(Equation 5-9)
o
T
ot ox



Whete: ¢ = potosity

S, = p-phase saturation (p = o,w)

! = tme

X = Cartesian spatial coordinates (=1,2,3)
7 = p-phase volumetric soutce-sink terms

These equations state that p-phase fluid flow is a function of the p-phase saturation of the

pores, permeability and pressure relations (ES&T 1994b).

ARMOS can also simulate entrapment of oil (tesidual oil) both in the saturated and
unsaturated zones. Residual oil is oil that is not free to move, whereas free oil is mobile.
Residual oil in the saturated zone occurs as hydraulically discontinuous globules trapped
within the larger pores within the continuous water phase. Residual oil in the unsaturated

zone occurs as thin films and pendular rings at patticle contacts (ES&T 1994a).

The trapped oil specific volume (1707 is a function of the porosity (¢) and the trapped oil
saturation (§o/) in the saturated zone (ES&T, 1994a) as defined by the following equation:

(Equation 5-10)
zZ,
V= [oS, d
Z
Where: Z, = The upper bounds of the liquid saturated zone.
Z, = The lower bounds of the liquid saturated zone

Changes in oil-water capillary head, which controls watet saturation, will control the trapped
oil specific volume. At any given elevation, the trapped oil saturation is estimated using the

empirical relationship given by Land (1968):



n 5-11)

ot

s, =(1-5X\

- —t
1+R0w[1—.§'wj 1+R.,w(1-5w)

(Equatio

1-S§

W

4

1-8
R, = S = -1 (Equation 5-12)
S, = Sw—_Sm
1-S,

(Equation 5-13)

maximum residual oil saturation

historical minimum water saturation that has occurred at
a given elevation since the appearance of oil

minimum “irreducible” water (wetting phase) saturation
under field conditions (field capacity)

the apparent water saturation

The appatent water saturation (§») (van Genuchten 1980) can be expressed by the following

expressions:

Where: o
B

N

(Equation 5-15)

(Equation 5-16)

when b

= van Genuchten parameter for mean pore size (ES&T 1994b)
= Ratio of water surface tension to oil-water interfacial tension (ES&T

1994b)

= van Genuchten pore size distribution exponent (ES&T 1994b)
= usually defined to be 1 — 1/7 (ES&T 1994b)
= oil-water capillary pressure head.



As the water-table elevation decreases the initial water saturation decreases resulting in
incteased oil saturation. This oil becomes trapped as the water-table elevation rises increasing
the final water saturation. ARMOS computes air-oil and oil-water capillary heads at each
time step and stores these values in a look-up table. As the fluid elevation varies, the water,
free-oil, and trapped-oil saturations are calculated from these values at specific elevations
and, therefore, the trapped oil specific volume along the path are determined. If the oil-water

table later decreases in elevation, the trapped oil becomes free oil.

During petiods of falling fluid elevations, oil is redistributed by gravity resulting in
unsaturated zone residual saturation. ARMOS computes this redistribution of oil for each
time step by determining the unsaturated zone residual oil specific volume (1759) using the
following equation:

(Equation 5-17)
A I/og = ¢Sog AZao

Where: AZao = The change in the air-oil table elevation for the time step
S, = min(S,,,S™)

0] og?

Whete: S

8

The unsaturated zone residual saturation after drainage
from a high oil content
S ™ = The current maximum oil saturation (ES&T 1994a)



CONTROL VARIABLES
Professional
3 0 1 0 1 0 0
0.0000000 46355.000 0.0010000 0.0010000 25.000000 1.1000000 1825.0000
5 12 0.0500000 0.0500000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL4.msh
F:\EST\SUNDPS\SUNDP600.val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

4.2980 0.4500 2.7000 0.4000 8.2110004425 0.1650 0.0742
1.0000 0.0000 0.0000

2.8000 0.3%00 1.8900 0.4100 3.4809999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.92370 1.1100 0.3200 0.2029999942 0.0190 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

0.2560 0.8400 2.8000 0.3600 0.0156999954 0.0480 0.0403
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000COO0O 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7857 1.5600 1.000000000

INITIAL CONDITIONS
0 SWITCH, 0=BLOCK_EDIT, 1=MEASUREMENT POINTS 2=FROM DATABASE
3=RESTART_ FILE
BOUNDARY SCHEDULE NUMBERS
26 specified Zaw nodes

50 17
100 17
150 17
200 17

49 17

48 17

47 17

46 17

45 17

2451 18
2452 18
2453 18
2454 18
2401 18
2351 18
2301 18

2251 18



boundary zaw fluctuation

specified Zao nodes
specified water flux nodes
specified oil flux nodes
water recharge nodes

2201 18
2151 18
2101 18
2051 18
2001 18
1951 18
1501 18
44 17
43 17
19
0
0
0
0
25 Well nodes
465 1 2
581 3 4
642 3 4
526 5 6
472 S 6
578 5 6
468 5 6
412 5 6
309 5 6
145 7 8
112 S 10
141 9 10
137 S 10
443 11 12
338 11 12
375 11 12
321 11 12
164 11 12
222 11 12
367 11 12
446 13 14
591 11 12
311 15 16
645 15 16
491 15 16
SCHEDULES
29
4 0.00000E+00
3.46750E+04
3.48000E+04
4 .63550E+04
1 0.00000E+0Q0
10 0.00000E+00
3.50400E+04
3.50450E+04
3.51650E+04
3.73300E+04¢
3.73350E+04
4.52600E+04
4 .52800E+04
4 .53650E+04
4.63550E+04

-10.0000
-10.0000 1
-10.0000 1
-10.0000
-10.0000
-10.0000
-10.0000
-10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
0.0000
.0000
.0000
.0000

1
=
o o

OO O0OO0O0O0O00O0OO0oOOo

0.00000E+00
0.00000E+00
9.62500E+03
9.62500E+03
0.00000E+00
0.00000E+00
0.00000E+00
1.81000E+01
1.80950E+03
1.80950E+03
0.00000E+00
0.00000E+00
1.80950E+01
1.80950E+03
1.80950E+03

0.
2.

2

OO0 000000000000 O0D0ODOOD0OOO

0000
5000

.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

O OO0 O0DO0OO0CO0OO0CO0CO0OO0OO0CO0OO0ODO0OODOOO0COWm

o

.0000
.0000
.0000

0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-5.
.0000
=5r

0000

0000

26th
#25-26
#21-22
#28
#28
#28
#28
#28
#28
1870
1875
1900
1900
1925
1925
1925
1925
1925
1925
1925
1925
1925
#6
#10
#8
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.00000E+00
.63800E+04
.64000E+04
.64250E+04
.86150E+04
.86300E+04
.66400E+04
.66450E+04
.77400E+04
.00000E+00
.57700E+04
.57850E+04
.58800E+04
.72300E+04
.72350E+04
.63550E+04
.00000E+00
.57700E+04
.57750E+04
.58200E+04
.72300E+04

.

72350E+04

.63550E+04
.00000E+00
.00000E+00
.65000E+02
.75000E+02
.86150E+04
.86200E+04

63550E+04

.00000E+00
.00000E+00
.82500E+03
.83000E+03
.84000E+03
.86000E+03
.90600E+03
.90700E+03
.63550E+04
.00000E+00
.00000E+00
.00750E+04
.00760E+04
.00900E+04
.52600E+04
.52650E+04
.63550E+04
.00000E+00
.00000E+00
.00000E+00
.77400E+04
.77410E+04

77500E+04

.78600E+04
.89000E+04
.72300E+04
.72350E+04 0.00000E+00

OCOOHKEHPEP OO

1

(=3 ol

HOOOOHHEKLE O

1
1

(=]

[~ eleNe

-1.92500E+01
-1.92500E+01

O O O OO0

-1
-1
-1
-1

o OO OO0

-4
-4
-4

.00000E+00
.00000E+00
.15000E+00
.15000E+01
.15000E+01
.00000E+00
.00000E+00
.15000E+01
.15000E+01
.00000E+00
.00000E+00
.92500E+01
.92500E+03
.92500E+03
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.60000E+01
.60000E+02
.60000E+02
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.00000E+02
.00000E+03
.00000E+03

.00000E+00
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00

.20000E+00
.27000E+01
.27000E+01

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.20000E+01
.18000E+02
.17500E+03
.50000E+03
.50000E+03

11
12

13
14
15



4.63550E+04 0.00000E+00

8 0.00000E+00 0.00000E+00
2.77400E+04 0.00000E+00
2.77410E+04 -1.00000E+00
2.77450E+04 -1.00000E+01
2.78600E+04 -1.03000E+02
3.72300E+04 -1.03000E+02
3.72310E+04 0.00000E+00
4.63550E+04 0.00000E+00

2 0.00000E+00 7.00000E+00
4.63550E+04 7.00000E+00

2 0.00000E+00 7.00000E-01
4.63550E+04 7.00000E-01

7 0.00000E+00 0.00000E+00
2.59150E+04 0.00000E+00
2.66000E+04 -3.00000E+00
2.73750E+04 -8.00000E+00
3.43100E+04 -8.00000E+00
3.45100E+04 0.0000CE+00
4.63550E+04 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1l 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+0Q0

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+0Q0O

PRINTOUT LOCATIONS
1
20241.80 7220.26 mw-1

BOUNDARY NODES INPUT OPTION

0

SWITCH 0= USE FLUCTUATION SCHEDULE,

CHECK BOX

11000111111100011111

ELEV OPT
15 7.54

-9.9999e+04 3.4000e+08

0 15 0.0
0

20e+03

000e+00

16

17

18

19

20
21
22
23
24
25
26
27
28
29

1=USE THE FOLLOWING FILE NAME

-9.9999e+04 3.4000e+08



CONTROL VARIABLES
Professional
3 0 1 0 1 0 0
35046.000 46355.000 0.0100000 0.0100000 25.000000 1.1000000 1825.0000
5 12 0.0500000 0.5000000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL4.msh
F:\EST\SUNDPS\SUNDP602.val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

4.2980 0.4500 2.7000 0.4000 8.2110004425 0.1650 0.0742
1.0000 0.0000 0.0000

2.8000 0.3900 1.8900 0.4100 3.4809999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.9370 1.1100 0.3200 0.2029999942 0.01%0 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

0.2560 0.8400 2.8000 0.3600 0.0156999994 0.0480 0.0403
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.00000000O0CO 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7857 1.5600 1.000000000

INITIAL CONDITIONS
3 SWITCH, 0=BLOCK EDIT, 1=MEASUREMENT POINTS 2=FROM DATARASE
3=RESTART FILE
F:\EST\SUNDPS\SUNDP600 .0oxf
BOUNDARY SCHEDULE NUMBERS
26 specified Zaw nodes

50 17
100 17
150 17
200 17

49 17

48 17

47 17

46 17

45 17

2451 18
2452 18
2453 18
2454 18
2401 18
2351 18

2301 18



boundary zaw fluctuation

specified Zao nodes
specified water flux nodes
specified o0il flux nodes
water recharge nodes

2251 18
2201 18
2151 18
2101 18
2051 18
2001 18
1951 18
1501 18
44 17
43 17
19
0
0
0
0
25 Well ncodes
465 1 2
581 3 4
642 3 4
526 5 6
472 5 (3
578 5 6
468 5 6
412 5 6
309 5 6
145 7 8
112 9 10
141 9 10
137 S 10
443 11 12
338 11 12
375 11 12
321 11 12
164 11 12
222 11 12
367 11 12
446 13 14
591 11 12
311 15 16
645 15 16
491 15 16
SCHEDULES
29
4 0.00000E+00
3.46750E+04
3.48000E+04
4.63550E+04
1 0.00000E+00
10 0.00000E+00
3.50400E+04
3.50450E+04
3.51650E+04
3.73300E+04
3.73350E+04
4.52600E+04
4.52800E+04
4.53650E+04

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

L}
(]
(=]

)
[
o

-1

PP OORFRPPFEFHFHFOOOWWOO

0.0000
0.0000 1
0.0000 1
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
0.0000

OO O0OO0OO00O0OO0oOOo0

o

.00000E+00
.00000E+00
.62500E+03
.62500E+03
.00000E+00
.00000E+00
.00000E+00
.81000E+01
.80950E+03
.80950E+03
.00000E+00
.00000E+00
.80950E+01
.80950E+03

0.
2.
2.
.0000
.0000
.0000
.0000
.0000
.0000
.0000

OO0 000000000 CO0OO0OO0O0DO0O0OO0OOO0OO

0000
5000
5000

0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

V]

-5.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

-5.0000

-5.0000

-5.0000

26th
#25-26
#21-22
#28
#28
#28
#28
#28
#28
1870
1875
1900
1900
1925
1925
1925
1925
1925
1925
1925
1925
1925
#6
#10
#8



R

WNNNDMOMNMNOOCOPd R ANMNMNOORMKRPRKRPEFHEFRPFPOOPRPPRLPWWOORAWWWWWORWWWWWONDNDDNDREPRE

=

4
0
1
1

iy

.63550E+04
.00000E+00
.63800E+04
.64000E+04
64250E+04
.86150E+04
.86300E+04
.66400E+04
.66450E+04
.77400E+04
.00000E+00
.57700E+04
.57850E+04
.58800E+04
.72300E+04
.72350E+04
.63550E+04
.00000E+00
.57700E+04
.57750E+04
.58200E+04
.72300E+04
.72350E+04
.63550E+04
.00000E+00
.00000E+00
.65000E+02
.75000E+02
.86150E+04
.86200E+04
.63550E+04
.00000E+00
.00000E+00
.82500E+03
.83000E+03
.84000E+03
.86000E+03
.90600E+03
.90700E+03
.63550E+04
.00000E+0Q0
.00000E+00
.00750E+04
.00760E+04
.00900E+04
.52600E+04
.52650E+04
.63550E+04
.00000E+00
.00000E+00
.00000E+00
.77400E+04
.77410E+04
.77500E+04
.78600E+04
.89000E+04
.72300E+04

O oo oOoOoOHHHOOOOHHHOOFPKHFHFOOKRHHOOH

-1
-1

O OO 0o

-1
-1
-1

.80950E+03
.00000E+00
.00000E+00
.15000E+00
.15000E+01
.15000E+01
.00000E+00
.00000E+00
.15000E+01
.15000E+01
.00000E+00
.00000E+00
.92500E+01
.92500E+03
.92500E+03
.00000E+00
.00000E+00
.00000E+00
.00000E+00

60000E+01

.60000E+02
.60000E+02
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.92500E+01
.92500E+01

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.00000E+01
.00000E+02
.00000E+03

-1.00000E+03

O OO0 O0O0o

-4
-4
-4

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.20000E+00
.27000E+01
.27000E+01

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.20000E+01
.18000E+02
.17500E+03
.50000E+03
.50000E+03

11
12

13
14
15



8 0.00000E+00 0.00000E+00
2.77400E+04 0.00000E+00
2.77410E+04 -1.00000E+00
2.77450E+04 -1.00000E+01
2.78600E+04 -1.03000E+02
3.72300E+04 -1.03000E+02
3.72310E+04 0.00000E+00
4.63550E+04 0.00000E+00

2 0.00000E+00 7.00000E+00
4.63550E+04 7.00000E+00

2 0.00000E+00 7.00000E-01
4.63550E+04 7.00000E-01

7 0.00000E+00 0.00000E+00
2.59150E+04 0.00000E+00
2.66000E+04 -3.00000E+00
2.73750E+04 -8.00000E+00
3.43100E+04 -8.00000E+00
3.45100E+04 0.00000E+00
4.63550E+04 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1l 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

PRINTOUT LOCATIONS
1
20241.80 7220.26 mw-1

3.72350E+04
4.63550E+04

0.00000E+00
0.00000E+00

BOUNDARY NODES INPUT OPTION

(0]

SWITCH 0= USE FLUCTUATION SCHEDULE,

CHECK BOX

11000111100000111111

ELEV OPT

15 7.5420e+03
-9.9999e+04 3.4000e+08
0 15 0.0000e+00

0

16

17

18

19

20
21
22
23
24
25
26
27
28
29

1=USE THE FOLLOWING FILE NAME

-9.999%e+04 3.4000e+08



CONTROL VARIABLES
Professional
3 0 1 0 1 0 0
0.0000000 17155.000 0.0100000 0.0500000 25.000000 1.1000000 365.00000
5 12 0.0500000 0.0500000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL4 .msh
F:\EST\SUNDPS\SUNDP200.val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

4.2980 0.4500 2.7000 0.4000 8.2100000381 0.1650 0.0742
1.0000 0.0000 0.0000

2.8000 0.3900 1.8900 0.4100 3.4809999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.9370 1.1100 0.3200 0.2029999942 0.0190 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

0.2560 0.8400 2.8000 0.3600 0.0156999994 0.0480 0.0403
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.000000000C0 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7857 1.5600 1.000000000

INITIAL CONDITIONS
0 SWITCH, 0=BLOCK_ EDIT, 1=MEASUREMENT POINTS 2=FROM DATABASE
3=RESTART FILE
BOUNDARY SCHEDULE NUMBERS
100 specified Zaw nodes
2500
1950
1250
700
50
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850

FRPPHEHBPRPEPRRERHEEBRERRRRRBPR



1900
1200
1150
1100
1050
1000

950

900

850

800

750

650

600

550

500

450

400

350

300

100

150

200

250
2050
2100
2150
2200
2250
2300
2350
2400
2450
2000
2451
2401
2351
2301
2251
2201
2151
2101
2051
2001
1951
1901
1851
1801
1751
1701
1651
1601
1551
1501
1401
1451
1301
1251

NN DNRNDNRDRDRODODODODNMONMMMODORODNNRNNNEPEPRERRERRREFRRREREEREERFRERERERERRR[ B B R e



boundary zaw fluctuation
specified Zao nodes
specified water flux nodes
specified o0il flux nodes
water recharge nodes

1201 2
1151 2
1101 2
1051 2
1001 2
851 2
851 2
801 2
751 2
701 2
651 2
551 2
501 2
451 2
401 2
351 2
251 2
301 2
201 2
151 2
101 2
51 2
1 2
1351 2
901 2
601 2
11
0
0
0
0
10 Well nodes
591 3 4
465 5 6
581 7 8
642 7 8
526 S 10
472 9 10
578 9 10
468 9 10
412 9 10
309 9 10
SCHEDULES
21
2 0.00000E+00
1.71550E+04
2 0.00000E+00
1.71550E+04
1 0.00000E+00
5 0.00000E+00
1.00000E+01
2.00000E+01
3.00000E+01
1.71550E+04
4 0.00000E+00
5.47400E+03
5.47500E+03

0
-10

-10.

-10

-10.
-10.
-10.
-10.
-10.
-10.

O OGO v Oy

-3
-3
-3
-3
0.
0.
9.

.0000
.0000
0000
.0000
0000
0000
0000
0000

[

[
OO O0OONMNOO

.00000E+00
.00000E+00
.00000E-01
.00000E-01
.00000E+00
.00000E+00

.81000E+00
.81000E+01
.81000E+02
.81000E+02
00000E+00
00000E+00
62500E+03

.0000
.0000
.5000
.5000
.0000
.0000
.0000
.0000
0oo0 0.
0000 0.

0000
0000

1

OO O0OO0OO0OO0OOCOoO UL o

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

Tank
26th
#25-26
#21-22
#28
#28
#28
#28
#28
#28



1.71550E+04 9.62500E+03
1 0.00000E+00 0.00000E+00
7 0.00000E+00 0.00000E+00
5.80000E+03 1.81000E+01
5.84000E+03 1.80950E+03
8.03000E+03 1.80950E+03
8.03200E+03 0.00000E+00
1.60500E+04 1.80950E+03
1.71550E+04 1.80950E+03
7 0.00000E+00 0.00000E+00
5.80000E+03 1.15000E+00
5.84000E+03 1.15000E+01
8.03000E+03 1.15000E+01
8.04000E+03 0.00000E+00
1.60600E+04 1.15000E+01
1.71550E+04 1.15000E+01
6 0.00000E+00 0.00000E+00
6.56000E+03 1.32500E+01
6 .57000E+03 1.92500E+03
8.03000E+03 1.92500E+03
8.04000E+03 0.00000E+00
1.71550E+04 0.00000E+00
6 0.00000E+00 0.00000E+00
6.56000E+03 1.60000E+01
6.57000E+03 1.60000E+02
8.03000E+03 1.60000E+02
8.04000E+03 0.00000E+00
1.71550E+04 0.00000E+00
7 0.00000E+00 0.00000E+00
1.00000E+00 -2.00000E+00
1.00000E+01 -5.00000E+00
1.50000E+01 -8.00000E+00
5.11000E+03 -8.00000E+00
5.13000E+03 0.00000E+00
1.71550E+04 0.00000E+00
1 0.00000E+00 0.00000E+00
1l 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1l 0.00000E+00 0.00000E+00
1l 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1l 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
PRINTOUT LOCATIONS
1
20241.80 7220.26 mw-1

BOUNDARY NODES INPUT OPTION

0

SWITCH 0= USE FLUCTUATION SCHEDULE,

CHECK BOX

11000111112110001121111

ELEV OPT
15 7.54

-9.9999%e+04 3.4000e+08

0 15 0.0
0

20e+03

000e+00

[4))

10

11

12
13
14
15
16
17
18
19
20
21

1=USE THE FOLLOWING FILE NAME

-9.999%e+04 3.4000e+08



CONTROL VARIABLES
Professional
3 o} 1 0 1 o] 0
0.0000000 17155.000 0.0100000 0.0500000 25.000000 1.1000000 365.00000
5 12 0.0500000 0.0500000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL4.msh
F:\EST\SUNDPS\SUNDP202.val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

4.2980 0.4500 2.7000 0.4000 8.2100000381 0.1650 0.0742
1.0000 0.0000 0.0000 .

2.8000 0.3900 1.8900 0.4100 3.4809999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.9370 1.1100 0.3200 0.20259999942 0.0190 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

0.2560 0.8400 2.8000 0.3600 0.0156999594 0.0480 0.0403
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.000000C0000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7857 1.5600 1.000000000

INITIAL CONDITIONS
0 SWITCH, 0=BLOCK_EDIT, 1=MEASUREMENT POINTS 2=FROM DATABASE

3=RESTART FILE
BOUNDARY SCHEDULE NUMBERS

27 specified Zaw nodes

50 1

48

47

46

100

150

200

44

45
2451
2401
2351
2301
2251
2201
2151
2101

NNNNNNMNNNRRRRHBPRRR



boundary zaw fluctuation

specified Zao nodes
specified water flux nodes
specified 0il flux nodes
water recharge nodes

2051 2
2001 2
1951 2
1901 2
1851 2
1801 2
2454 2
2452 2
2453 2
2455 2
11
0
0
(02
0
10 Well nodes
591 3 4
465 5 6
581 7 8
642 7 8
526 9 10
472 9 10
578 9 10
468 9 10
412 9 10
309 9 10
SCHEDULES
21
2 0.00000E+00
1.71550E+04
2 0.00000E+00
1.71550E+04
1 0.00000E+00
5 0.00000E+00
1.00000E+0L
2.00000E+01
3.00000E+01
1.71550E+04
4 0.00000E+00
5.47400E+03
5.47500E+03
1.71550E+04
1 0.00000E+00
7 0.00000E+00
5.80000E+03
5.84000E+03
8.03000E+03
8.03200E+03
1.60500E+04
1.71550E+04
7 0.00000E+00
5.80000E+03
5.84000E+03
8.03000E+03
8.04000E+03
1.60600E+04
1.71550E+04

0.0000 0.
-10.0000 0.
-10.0000 12
-10.0000 1
-10.0000
-10.0000
-10.0000
-10.0000
-10.0000
-10.0000

OO O0OO0OO0OO0ON

.00000E+00
.00000E+00
.00000E-01
.00000E-01
.00000E+00
.00000E+00
-3.81000E+00
-3.81000E+01
-3.81000E+02
-3.81000E+02
.00000E+00
.00000E+00
.62500E+03
.62500E+03
.00000E+00
.00000E+00
.81000E+01
.80950E+03
.80950E+03
.00000E+00
.80950E+03
.80950E+03
.00000E+00
.15000E+00
.15000E+01
.15000E+01
.00000E+00
.15000E+01
.15000E+01

O O N394

HHOHHFHOFRHOKFHKHKFROOWWOO

0000
0000

.5000
.5000
.0000
.0000
.0000
.0000
.0000
.0000

w

0.
-5.

0.
.0000
.0000
.0000
.0000
.0000
.0000
.0000

o

O 00O 0o

0oco
0000
0000

Tank
26th
#25-26
#21-22
#28
#28
#28
#28
#28
#28



6 0.

00000E+00

6.56000E+03

6.57000E+03 1.92500E+03
8.03000E+03 1.92500E+03
8.04000E+03 0.00000E+00
1.71550E+04 0.00000E+00
6 0.00000E+00 0.00000E+00
6.56000E+03 1.60000E+01
6.57000E+03 1.60000E+02
8.03000E+03 1.60000E+02
8.04000E+03 0.00000E+00
1.71550E+04 0.00000E+00
7 0.00000E+00 0.00000E+00
1.00000E+00 -2.00000E+00
1.00000E+01 -5.00000E+00
1.50000E+01 -8.00000E+00
5.11000E+03 -8.00000E+00
5.13000E+03 0.00000E+00
1.71550E+04 0.00000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1l 0.00000E+00 0.00C000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1l 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
1 0.00000E+00 0.00000E+00
PRINTOUT LOCATIONS
1
20241.80 7220.26 mw-1

0.00000E+00
1.92500E+01

BOUNDARY NODES INPUT OPTION

10

11

12
13
14
15
16
17
18
19
20
21

0 SWITCH 0= USE FLUCTUATION SCHEDULE, 1=USE THE FOLLOWING FILE NAME
CHECK BOX
110001111111 00011111
ELEV OPT
15 7.5420e+03
-9.9999e+04 3.4000e+08
0 15 0.0000e+00
0

-9.9999e+04 3.4000e+08



CONTROL VARIABLES
Professional
3 0 1 0 1 0 0
0.0000000 17155.000 0.0100000 0.0500000 25.000000 1.1000000 365.00000
5 12 0.0500000 0.0500000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL6 .msh
F:\EST\SUNDPS\SUNDP203.Val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

7.9370 0.4840 2.7000 0.3100 28.000000000 0.1550 0.0750
1.0000 0.0000 0.0000

2.8000 0.3900 1.8900 0.4100 3.48059999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.9370 1.1100 0.3200 0.2029999942 0.0190 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

31.8198 0.1935 2.7000 0.3100 450.00000000 0.3226 0.0624

1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7860 1.5600 1.000000000

INITIAL CONDITIONS
0 SWITCH, 0=BLOCK_EDIT, 1=MEASUREMENT POINTS 2=FROM DATABASE
3=RESTART FILE
BOUNDARY SCHEDULE NUMBERS
25 specified Zaw nodes
50 1
100
49
2451
2452
2453
2454
2455
2456
2401
2351
2301
2251
2201
2151
2101
2051

NN NMNDNDNDMMNMDNMNMMNMMNDNODNDNDER



150
48
47
46
45
44

200

581
430
681
571

boundary zaw fluctuation

FRHRRERPRRBEBR

specified Zao nodes
specified water flux nodes
specified o0il flux nodes
water recharge nodes

Well nodes

3 4
5 6
7 8
9 10

SCHEDULES

21
2

2

11

VOHHERKRKHFPOIDUUVUUWOFRNNHEHHEROHNYNNHEHHEHRBORNHEEHOOKR ORO

.00000E+00
.71550E+04
.00000E+00
.71550E+04
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.00000E+01
.71550E+04
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.30000E+03
.32000E+03
.71550E+04
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.30000E+03
.32000E+03
.71550E+04
.00000E+00
.84000E+03
.84500E+03
.89900E+03
.03000E+03
.03500E+03
.60600E+04
.60610E+04
.60650E+04
.60990E+04
.71550E+04
.00000E+00
.84000E+03

0.0000 0.

-5.0000 12
-5.0000 12
-5.0000 12

C O N9 933

.00000E+00
.00000E+00
.00000E-~-01
.00000E-01
.00000E+00
.00000E+00

-3.81000E+00
-3.81000E+01
-3.81000E+02
-3.81000E+02

NOFRHHHOOHNHFKFFHOWWWWWWOOO WWWWOo

.00000E+00
.28000E+00
.28000E+01
.28000E+02
.28000E+02
.00000E+00
.00000E+00
.00000E+00
.65700E+00
.65700E+01
.65700E+02
.65700E+03
.65700E+03
.65700E+03
.00000E+00
.80900E+00
.80900E+01
.80900E+03
.80900E+03
.00000E+00
.00000E+00
.80900E+00
.80900E+01
.80900E+03
.80900E+03
.00000E+00
.32000E-01

0000

.5000
.5000
.5000

0.0000
-5.0000
-5.0000
-5.0000

Tank42
#8

#21-22
#25-26



OO0 O0OO0OO0DO0OCOO0OOHULULIFUVOKHKGOAUUIUNUOKHUWUUWVOKEJOULWN

FRPREBHEHERERR

0

.85000E+03
.85500E+03
.00000E+03

32000E+03

.71550E+04
.00000E+00
.84000E+03
.84100E+03

88500E+03

.99500E+03
.71550E+04
.00000E+00
.84000E+03
.84500E+03
.88500E+03
.99500E+03
.10000E+03
.71550E+04
.00000E+00
.00000E+01
.00000E+02
.13000E+03

33000E+03

.71550E+04
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
PRINTOUT LOCATIONS

2.
.32000E+01
.32000E+02
.32000E+03
.32000E+03
.00000E+00
.00000E+00
.54000E+00
.54000E+02
.54000E+03
.54000E+03
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.00000E+03
.50000E+03
.50000E+03
.00000E+00
-5.00000E+00
-8.00000E+00
-8.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0O
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

ONMNMNPFPOMNTAOOKRHKHEKHOONNNDDN

O 00O O0OCOO0OO0O00O0 OO0

32000E+00

BOUNDARY NODES INPUT OPTION

0

SWITCH 0= USE FLUCTUATION SCHEDULE,

CHECK BOX

110001111111 000111111

ELEV OPT
15 7.54

-9.9999e+04 3.4000e+08

0 15 0.0
0

20e+03

000e+00

10

11

12
13
14
15
16
17
18
19
20
21

1=USE THE FOLLOWING FILE NAME

-9.9999e+04 3.4000e+08



CONTROL VARIABLES
Professional
3 0 1 0 1 0 0
0.0000000 17155.000 0.0100000 0.0500000 25.000000 1.1000000 365.00000
5 12 0.0500000 0.0500000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL4.msh
F:\EST\SUNDPS\SUNDP204.val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

4.2980 0.4500 2.7000 0.4000 B.2100000381 0.1650 0.0742
1.0000 0.0000 0.0000

2.8000 0.3%900 - 1.8900 0.4100 3.4809999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.9370 1.1100 0.3200 0.2029999942 0.0190 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

0.2560 0.8400 2.8000 0.3600 0.015699999%4 0.0480 0.0403
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.000000000OC 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.000000000O0 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000Q00O 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7857 1.5600 1.000000000

INITIAL CONDITIONS
0 SWITCH, 0=BLOCK _EDIT, 1=MEASUREMENT POINTS 2=FROM DATABASE
3=RESTART_FILE
BOUNDARY SCHEDULE NUMBERS
25 sgpecified Zaw nodes
50 1
45
46
47
48
100
150
200
49
2451
2401
2351
2301
2251
2201
2151
2101

NNOMNNNMNNNMNHEHHBRBRPREHER



boundary zaw fluctuation

specified water flux nodes
specified o0il flux nodes

0.

nodes

0000 12
.0000 12
0000
0000
0000
0000
0000
0000
.0000

O 00O O0OO0OO0OO0

.00000E+00
.00000E+00
.00000E-01
.00000E-01
.00000E+00

00000E+00

.20000E+00
.20000E+01
.20000E+02
.20000E+03
.50000E+03
.50000E+03

.00000E+00
.00000E+00
.00000E+00
.81000E+01
.80950E+03
.80950E+03
.00000E+00
.80950E+03
.80950E+03
.00000E+00
.15000E+00
.15000E+01
.15000E+01
.00000E+00
.15000E+01
.15000E+01
.00000E+00
.92500E+01

2051 2
2001 2
1951 2
1901 2
1851 2
2452 2
2453 2
2454 2
9
0 specified Zao nodes
0
0
0 water recharge
10 Well nodes
591 3 4
581 5 6 -10.
642 5 6 -10
526 7 8 -10.
472 7 8 -10.
578 7 8 -10.
468 7 8 -10.
412 7 8 -10.
309 7 8 -10.
595 3 4 0
SCHEDULES
19
2 0.00000E+00 7
1.71550E+04 7
2 0.00000E+00 7
1.71550E+04 7
1 0.00000E+00 O
9 0.00000E+00 O.
1.00000E+01 -3
2.00000E+01 -3
4 _00000E+01 -3
6.00000E+01 -3
8.00000E+01 -3
1.40000E+02 -3
1.50000E+02 O
1.71550E+04 O
7 0.00000E+00 O
5.80000E+03 1
5.84000E+03 1
8.03000E+03 1
8.03200E+03 O
1.60500E+04 1
1.71550E+04 1
7 0.00000E+00 O
5.80000E+03 1
5.84000E+03 1
8.03000E+03 1
8.04000E+03 ©
1.60600E+04 1
1.71550E+04 1
6 0.00000E+00 O
6.56000E+03 1
6.57000E+03 1

.92500E+03

0000 0.
.5000
.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

0000

COO0OO0CO0OO0OOCO0OO0OOo

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

Tank
#25-26
#21-22
#28
#28
#28
#28
#28
#28
Tank



6 0.00000E+00 0.00000E+00
6.56000E+03 1.60000E+01
6.57000E+03 1.60000E+02
8.03000E+03 1.60000E+02
8.04000E+03 0.00000E+00
1.71550E+04 0.00000E+00

7 0.00000E+00 0.00000E+00
1.00000E+00 -2.00000E+00
1.00000E+01 -5.00000E+00
1.50000E+01 -8.00000E+00
5.11000E+03 -8.00000E+00
5.13000E+03 0.00000E+00
1.71550E+04 0.00000E+00

1l 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00C00E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1l 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

1l 0.00000E+00 0.00000E+00

1 0.00000E+00 0.00000E+00

PRINTOUT LOCATIONS
1
20241.80 7220.26 mw-1

8.03000E+03
8.04000E+03
1.71550E+04

1.92500E+03
0.00000E+00
0.00000E+00

BOUNDARY NODES INPUT OPTION

0

SWITCH 0= USE FLUCTUATION SCHEDULE,

CHECK BOX

110001111111 00011111

ELEV OPT

15

7.
-9.9999%e+04 3.4000e+08

5420e+03

0 15 0.0000e+00

0

10
11
12
13
14
15
16
17
18
19

1=USE THE FOLLOWING FILE NAME

-9.999%e+04 3.4000e+08



CONTROL VARIABLES
Professional
3 0 1 0 1 0 0
0.0000000 17155.000 0.0100000 0.0500000 25.000000 1.1000000 365.00000
5 12 0.0500000 0.0500000
MESH FILE , NODAL VALUE FILE, AND MESURED ELEVATION
F:\EST\SUNPHI\SUNPHIL4.msh
F:\EST\SUNDPS\SUNDP210.val
3 SWITCH 0 = BLOCK EDIT 1 = MEASUREMENT POINT 2= CONST ELEV. 3=CONST
THICKNESS
30.000
SOIL PROPERTIES
10 NUMBER OF SOILS

4.2980 0.4500 2.7000 0.4000 8.2100000381 0.1650 0.0742
1.0000 0.0000 0.0000

2.8000 0.3900 1.8900 0.4100 3.4809999466 0.1830 0.0710
1.0000 0.0000 0.0000

0.6760 0.9370 1.1100 0.3200 0.2029999942 0.0180 0.0180
1.0000 0.0000 0.0000

0.6710 0.4300 1.7000 0.4500 0.3610999882 0.1710 0.0730
1.0000 0.0000 0.0000

0.2560 0.8400 2.8000 0.3600 0.015699999%4 0.0480 0.0403
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000000000 0.0000 0.0000
1.0000 0.0000 0.0000
FLUID PROPERTIES

0.7800 0.8290 2.7857 1.5600 1.000000000

INITIAL CONDITIONS
0 SWITCH, 0=BLOCK_EDIT, 1=MEASUREMENT POINTS 2=FROM DATABASE
3=RESTART FILE
BOUNDARY SCHEDULE NUMBERS
100 specified Zaw nodes
2500 1
1950
1250
700
50
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850

HFRPPEPHHEBPERPPEPRHBEHERBERRB



1900
1200
1150
1100
1050
1000

950

900

850

800

750

650

600

550

500

450

400

350

300

100

150

200

250
2050
2100
2150
2200
2250
2300
2350
2400
2450
2000
2451
2401
2351
2301
2251
2201
2151
2101
2051
2001
1951
1901
1851
1801
1751
1701
1651
1601
1551
1501
1401
1451
1301
1251

NNRNNNMNRNNOMNNONNRONNNRONNRNNNNRNNNRERERRERREEREEBEREBERRHRBHERBRHHERBERRBRPERRRRRBRRRP



1201
1151
1101
1051
1001
951
851
801
751
701
651
551
501
451
401
351
251
301
201
151
101
51

1351
901
601

13
465
581
642
526
472
578
468
412
30°

2026
1275
1371
1869

NNDMDNMDDMODDNMNMNMNNODNMDODNNMNDNDNDMNDOMNODMODNMNNODNDNDNONDND

boundary zaw fluctuation
specified Zao nodes
specified water flux nodes
specified oil flux nodes

water recharge nodes
Well nodes

3 4

@ @ W owo G

10
10
10
10

WWOUYWWVUNINTINIIT0L

SCHEDULES

21
2

2

ootruUuUMMorHoOoORr o

.00000E+00
.71550E+04
.00000E+00
.71550E+04
.00000E+00
.47400E+03
.47500E+03
.71550E+04
.00000E+00
.00000E+00

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

O O WWOONh OO O

0.0000
0.0000 1
0.0000 1
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
.00000E+00
.00000E+00
.00000E-01
.00000E-01
.00000E+00
.00000E+00
.62500E+03
.62500E+03
.00000E+00
.00000E+00

0.0000
2.5000
2.5000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

»

-5.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

26th
#25-26
#21-22
#28
#28
#28
#28
#28
#28
Bldg
Bldg
Bldg
Bldg



COO0OO0OO0OO0OOFFUVLVULFFHFPRPOHFFNMHOOFPOOMONONOR, OMOOMANAMNOHHFEF OOWMUOKEE ®WOWOMW

PR HHERRBHR

0.
1 0.
1 0.

PRINTOUT LOCATIONS

1
20241

.80000E+03
.84000E+03
.03000E+03
.03200E+03
.60500E+04
.71550E+04
.00000E+00
.80000E+03
.84000E+03
.03000E+03
.04000E+03
.60600E+04
.71550E+04
.00000E+00
.56000E+03
.57000E+03
.03000E+03
.04000E+03
.71L550E+04
.00000E+00
.56000E+03
.57000E+03
.03000E+03
.04000E+03
.71550E+04
.00000E+00
.00000E+00
.00000E+01
.00000E+01
.71550E+04
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.11000E+03
.13000E+03
.71550E+04
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

00000E+00
000Q0E+00
00000E+00

.80 7220.26

1.81000E+01
1.80950E+03
1.80S50E+03
0.00000E+00
1.80950E+03
1.80950E+03
0.00000E+00
1.15000E+00
1.15000E+01
1.15000E+01
0.00000E+00
1.15000E+01
1.15000E+01
0.00000E+00
1.92500E+01
1.92500E+03
1.92500E+03
0.00000E+00
0.00000E+00
0.00000E+00
1.60000E+01
1.60000E+02
1.60000E+02
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
-9.62500E-01
-9.62500E+00
-9.62500E+00
0.00000E+00
-2.00000E+00
-5.00000E+00
-8.00000E+00
-8.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

[elelNeloleNolNolNeolNolNolNolNol

BOUNDARY NODES INPUT OPTION

0

SWITCH 0= USE FLUCTUATION SCHEDULE,

CHECK BOX

11000111111120001211111

ELEV OPT
15 7.54

-9.999%e+04 3.4000e+08

20e+03

mw-1

11

12
13
14
15
16
17
i8
19
20
21

1=USE THE FOLLOWING FILE NAME

-9.9999e+04 3.4000e+08



0 15 0.0000e+00
0
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