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TECHNICAL MEMORANDUM CKUHLL 

PREPARED FOR: Mary Manto/NJO 
Scott Vozza/NJO 
Cliff Bell/NJ0 

PREPARED BY: Mary Kate Dwyer/NJO 

DATE: 

SUBJECT: 

February 4, 1993 

Stepan and Sears and Adjacent Properties RI; Aquifer Recovery 
Slug Testing 

PROJECT NJ02294S.ST.WL 

1.0 Introduction 

Aquifer recovery (slug) tests were performed on the Stepan and Sears and Adjacent 
Properties during the period from August 12 to 27, 1992. Tests were performed on 
the wells installed during the remedial investigation to characterize the hydraulic 
properties of the overburden and bedrock zones beneath the study area. Results of 
the slug tests provide order-of-magnitude estimates of in situ hydraulic conductivity 
for a smal1 aquifer volume in the area immediately surrounding the test well. Sets of 
tests were performed in well couplets screened in intervals within the overburden and 
‘fractured bedrock units. From these tests, the hydraulic conductivities and 
transmissivities of the test units were determined. 

This technical memorandum (TM) presents the results of the aquifer testing, 
including a description of the hydrogeologic units tested and the procedures used. 
Calculated hydraulic conductivities and transmissivity of the overburden aquifer are 
also presented. 

Geologic Units 

The overburden stratigraphy at the site consists of fill, recent deposits, Pleistocene 
stratified and unstratified glacial deposits, and soil residual. This unit ranges in 
thickness from 2 to 18 feet. It consists predominantly of brown, very fine sand and 
silts, but also contains layers of clay and coarser-grained sediments. Groundwater 
occurred at 2.6 to 16.2 feet below grade in the overburden aquifer at the time the 
tests were performed. 

The overburden unit overlies the fractured bedrock of the Passaic Group. Generally, 
bedrock occurs from 4 to 11 feet below grade. Beneath the site, the unit is comprised 
primarily of fine sandstone, with some shale units. Based on the results of the 
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injection-packer testing conducted inzeptember, the unit exhibits zones of variable 
hydraulic conductivity and transmisswity. More highly fractured zones within the 
bedrock were identified through injection-packer testing. The zone with the highest 
conductivity was screened in the bedrock wells. This zone occurred from as shallow 
as 14 feet to 48 feet below grade, the maximum depth tested. Groundwater occurred 
at 2.9 to 22 feet below grade in the bedrock aquifer at the time the tests were 
performed. 

Well Descriptions 

Fourteen wells screened in the overburden and seventeen wells screened in bedrock 
were tested. Aquifer tests were performed on wells located on the Stepan, Sears, 
Federal Express, SWS Realty, Sunoco, and Gulf properties (Figure l-l). Table l-1 
presents the pertinent well construction information. Well construction details are 
important since well and sandpack diameter, screen length, and the height of the 
water column in the well determine the test method chosen and are used during the 
data analysis. 

The wells are screened over a very small area of the unit. Hydraulic conductivities 
determined within these wells may not be representative of conditions occurring in 
other portions of this zone. The wells are screened in sandy layers within the 
overburden unit, which may not be continuous or hydraulically connected to other 
portions of the unit. _ -L_>. 

Hydraulic Conductivity Testing Methodologies 

Field Testing Methods 

Slug tests were performed on all wells installed during the remedial investigation 
(Figure l-l). Rising head recovery tests were performed using one of two methods: a 
pneumatic displacement method, or a displacement cylinder method. The pneumatic 
displacement device was used in wells where the screened interval was fully 
submerged with water. In wells where the water table occurred within the screened 
interval, the displacement cylinder was used to conduct the test. All wells screened 
within the unconsolidated aquifer were tested with the displacement cylinder method. 
Only one well, OBMWlO, could not be tested since the well never recovered from the 
displacement caused by the insertion of the cylinder. Of the 17 wells screened in the 
bedrock aquifer, 15 were tested with the pneumatic displacement device and two 
were tested using the displacement cylinder method (BRMW9 and BRMW14). In the 
majority of the bedrock wells, the screen was located well below the water table, so 
the pneumatic displacement device could be used. In BRMW9, the water table was 
only 3.5 feet above the top of the screen, so the displacement cylinder was used to 
test the well. The displacement cylinder was used to test BRMW14, since the water 
level could not be suppressed with air pressure. Table 1-l indicates which test was 
used on each well. 
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SERRS LOGISTICRL SERVICES 
OBMWl-TEST 1 

0.0 10.0 20.0 30.0 50.0 
TIME [SEC3 HO’ 

K fCM/Sl = 0.006635 

WELL SPECS. (FEET] 

SCREEN LENGTH = 3.8 

WELL SCREEN/B[1RE RADIUS = 0.33 

WELL CRSING RADIUS = 0.22 

RQUIFER THICKNESS = 5.0 

H FEETI = 3.84 

COEFFICIENTS 

R = 0.00 

8 = 0.00 

C = 1.27 

Y-INTERCEPT = 0.76 

SLOPE = -0.008'4 

A-l 



SEFlRS LOGISTICFIL SERVICES 
CIBMWl-TEST 2 

0.0 QO.0 80.0 120.0 160.0 200, 
TIME [SEC31 

K [CM/S) = 0.008191 COEFFICIENTS 
WELL SPECS. [FEETI A = 0.00 

SCREEN LENGTH = 3.8 8 = 0.00 

WELL SCREEN/BBRE RADIUS = 0.33 C = 1.27 

WELL CASING RRDIUS = 0.22 Y-INTERCEPT = 0.79 
AQUIFER THICKNESS = 5.0 SLOPE = -0.0103 

H (FEETI = 3.81 

cl 
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SEFlRS LBGISTICRL SERVICES 
BRMW-TEST 1 

b 
d I I I I I 0.0 80.0 160.0 2w. 0 320.0 ‘400 TIME (SECSl ~10’ 
K [CM/S) = 0.000020 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

HELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = '42.0 

H (FEET1 = 41.50 

COEFFICIENTS 
R= 2.u 
B = 0.38 
c = 0.00 

Y-INTERCEPT = 6. U3 
SL[1PE = -0.0003 

.Q 

A-3 



STEPRN CCIMPRNY 
CIBMW2-TEST 1 

0.0 20.0 W.0 60.0 80.0 100.0 TIME [SECSI ~10’ 

K (CM/S) = 0.001163 
WELL SPECS. [FEET) 
SCREEN LENGTH = 7.1 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.22 
AQUIFER THICKNESS = 7.0 

H (FEET) = 7.1q 

COEFFICIENTS 

A = 0.00 
8 = 0.00 

c = 1.76 

Y-INTERCEPT = 0.67 
SL'YE = -0.0021 

A-4 



STEPRN COMPRNY 
CIBMW2-TEST 2 

0.0 20.0 40.0 60.0 80.0 100.0 TIME ISECSl XlOl 

K (CM/S) = 0.001233 
WELL SPECS. (FEET1 
SCREEN LENGTH = 7.1 
WELL SCREEN/BORE RflDIUS = 0.33 

WELL CASING RADIUS = 0.22 
RQUIFER THICKNESS = 7.0 

H (FEET) = 7.11 

CdEFFICIENTS 
A = 0.00 
B = 0.00 
c = 1.76 

Y-INTERCEPT = 0.61 
SLCYE = -0.0023 

A-5 



STEPFlN CtIMPFINY 
BRMW2-TEST 1 

0;Q '40.0 80.0 120.0 160.0 200.0 
TIME (SECSI 

K [CM/S) = O.OOUO’il 
WELL SPECS. [FEETI 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 34.0 

H (FEET) = 33.00 

COEFFICIENTS 
A = 2.11 
B = 0.38 
c = O,DD 

Y-INTERCEPT = 9.38 
SLBPE = -0.0553 

A-6 



STEPQN COMPFINY 
BRMW2-TEST 2 

C 

r r 
0 0 

0.0 0.0 40.0 40.0 80.0 80.0 120.0 120.0 160.0 160.0 200. 200. TIME [SECSI TIME [SECSI 

K [CM/S) = 0.00’4189 
WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRD IUS = 0.33 

WELL CASING RRDI US = 0.08 

RQUIFER THICKNESS = 3q.O 

H [FEET) = 33.00 

COEFFICIENTS 

A= 2.11 

8 = 0.38 

c = 0.00 

Y-INTERCEPT = 9.65 

SLOPE = -0.0573 

A-7 
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STEPFIN COMPRNY 
BRMW2-TEST 1 

'40.0 80.0 120.0 TIME [SECSI 160.0 200.0 

K (CM/S1 = 0.0071u3 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.0553 

A-8 



STEPQN CCIMPRNY 
BRMW2-TEST 2 

\ -’ 

0.0 40.0 80.0 120.0 160.0 200.0 TIME [SECSI 
K lCM/S) = 0.007u03 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.0573 

A-9 



GULF PROPERTY 
(3IBMW3-TEST 1 

0.0 20.0 40.0 60.0 80.0 100.0 TIME (SECSI d0’ 

K [CM/S) = 0.000980 
HELL SPECS. (FEET) 
SCREEN LENGTH = 7.0 
WELL SCREEN/BBRE RADIUS = 0.33 

HELL CASING RROIUS = 0.08 
RQUIFER THICKNESS = 7.0 

H (FEET1 = 7.17 

COEFFICIENTS 
A = 0.00 
B = 0.00 
c = 1,7Y 

Y-INTERCEPT = 1.11 
SLWE = -0.0121) 

A-10 
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GULF PRCIPERTY 
OBMW3-TEST 2 

0.0 40.0 80.0 120.0 160.0 200.0 T I ME [SEC% %lO’ 

K [CM/S1 = 0.000817 
WELL SPECS. [FEET) 
SCREEN LENGTH = 7.0 
WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.08 
RQUIFER THICKNESS = 7.0 
H (FEET) = 7.17 

COEFFICIENTS 
R = 0.00 
B = 0.00 
c = 1.711 

Y-INTERCEPT = 1.21 
SLOPE = -0.010~ 

A-11 



GULF PROPERTY 
BRMW3-TEST 1 

0.0 1.0 2.0 3.0 4.0 5.0 TIME (SECSI 
K (CM/S1 = 0.028559 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BtJRE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
FlQUIFER THICKNESS = 26.5 

H [FEET1 = 25.70 

COEFFICIENTS 
A = iz.11 

B = 0.38 
c = 0.00 

Y-INTERCEPT = 8.73 
SLOPE = -Q.wB 

A-12 
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GULF PROPERTY 
BRMW3-TEST 2 

0.0 1.0 2.0 3.0 4.0 5.0 TIME [SEC.% 

K [CM/S1 = 0.030665 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = 26.5 

H (FEET1 = 25.70 

COEFFICIENTS 
A = 2.u 
B = 0.38 
c = 0.00 

Y-INTERCEPT = 8.36 
SLBPE = -0.11336 

A-13 
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SERRS LtlGISTICFIL SERVICES 
CIBMWbTEST 1 

-I 

N 
!- 
VI 
- I I I I I 0.0 20.0 40.0 60.0 80.0 100. 

TIME ISECSI % lO’ 

K (CM/S) = 0.000699 

WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 

WELL SCREENt'BQRE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
RQUIFER THICKNESS = 11.6 

H [FEETI = 11.60 

CBEFFICI ENTS 

R = 0.00 

B = 0.00 

C = 2.05 

Y-INTERCEPT = 2.15 

SLOPE = -0.OlCJ9 

F-lA 



SEflRS LCIGISTICFlL SERVICES 
CIBMWbTEST 2 

55 
0.0 80.0 160.0 240.0 320.0 400.0 TIME USECSI 

K [CM/S1 = 0.0007’41 

WELL SPECS. [FEETI 

SCREEN LENGTH = 10.0 

WELL SCREEN/BBRE RADIUS = 0.33 

WELL CRSING RADIUS = 0.08 

AQUIFER THICKNESS = 11.6 

H [FEETI = 11.60 

CBEFFICI ENTS 

R = 0.00 

B = 0.00 

c = 2.05 

Y-INTERCEPT = 2.09 

SLOPE = -0.0115 

a--lc: 



SEFlRS LCIGISTIWL SERVICES 
CIBMWII-TEST 3 

7 
0 4 0.0 80.0 160.0 240.0 320.0 400.0 TIME [SECSI 
K fCM/SI = 0.0007u5 COEFFICIENTS 

WELL SPECS. (FEET) A = 0.00 

SCREEN LENGTH = 10.0 B = 0.00 

WELL SCREEN/BORE RADIUS = 0.33 C = 2.05 

WELL CASING RADIUS = 0.08 Y-INTERCEPT = 1.81 
AQUIFER THICKNESS = 11.6 SL'3PE = -0.0116 

H (FEET1 = 11.80 

A-16 



SEFlRS Le[GISTICFIL SERVICES 
BRMWLL-TEST 1 

0.0 10.0 20.0 30.0 40.0 50. 
TIME (SECSI %102 

K (CM/S) = 0.000022 
WELL SPECS. [FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = 31,5 

H [FEET1 = 30.80 

COEFFICIENTS 
A = 2.U1 
B = 0.38 
c = 0.00 

Y-INTERCEPT = U.99 
SLOPE = -0.cJQQ3 

A-17 



SEflRS LCIGISTIU7L SERVICES 
BRMWF-TEST 2 

0.0 80.0 160.0 240,O 
TIME [SECSI HO' 

320.0 400.0 

K [CM/S1 = 0.000021 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRDIUS = 0.33 

WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = 31.5 

H [FEET) = 30.80 

COEFFICIENTS 
A = 2.41 
B = 0.38 
c = 0.00 

Y-INTERCEPT = 5.03 
SLOPE = -0.0003 

A-18 



SUNCICtI PROPERTY 
OBMWS-TEST 1 

0.0 40.0 80.0 120.0 160.0 200.0 
TIME (SECSI ~10’ 

K (CM/S) = 0.000687 

WELL SPECS. [FEET) 
SCREEN LENGTH = 5.7 
WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.22 
AQUIFER THICKNESS = 5.7 

H (FEET) = 5.70 

COEFFICIENTS 

A= 0.00 
B = 0.00 
c = 1.57 

Y-INTERCEPT = 0.38 
SLOPE = -0.0011 

A-19 



SUNBC(J PROPERTY 
OBMWS-TEST 2 

0.0 20.0 40.0 60.0 
TIME (SEC9 r10' 

8d.0 10; 0.0 20.0 40.0 60.0 80.0 100.0 
TIME (SEC9 r10' 

K UXfS) = 0.001175 
WELL SPECS. [FEET) 
SCREEN LENGTH = 5.7 
WELL SCREEN/BBRE RRDIUS = 0.33 

WELL CASING RADIUS = 0.22 

AQUIFER THICKNESS = 5.7 

H [FEETI = 5.70 

COEFFICIENTS 

R = 0.00 
B = 0.00 
c = lmS7 

Y-INTEFEPT = O.U2 

SLOPE = -0.0019 
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SUNK0 PROPERTY 
flBMW5-TEST 3 

0.0 80.0 160.0 240.0 320.0 400.0 TIME (SEC’S1 

K [CM/S1 = 0.005293 

WELL SPECS. [FEETI 

SCREEN LENGTH = 5.7 

WELL SCREEN/BClRE RADIUS = 0.33 

WELL CRSING RADIUS = 0.22 

AQUIFER THICKNESS = 5.7 

H (FEET) = 5.70 

COEFFICIENTS 

A = 0.00 

B = 0.00 

c = l.S7 

Y-INTERCEPT = 0.62 

SLOPE = -0.0085 

A-21 



Table t-1 
Well Construction Details 

Stepan, Sears, and Vicinity Properties 

Estimsted 
Well Riser Aquifer SClW!ll Depth of Top Water Test 

Well L.ocation I.D. Thickness Length of Screen Depth’ Method 

OB MWI Sears 2 in. 5 ft. 7 ft. 3 il. 5.31 n. DC 

BR MWl Sears 2 in. 42 ft. 10 ft. 37 ft. 5.51 ft. PDD 

OB MW2 Stepan 2 in. 7 ft. 10 ft. 3 ft. 5.86 ft. DC 

BR MW2 Stepan 2 in. 34 f-t. 10 ft. 32 ft. 9.24 n. PDD 

OB MW3 Gulf 2 in. 7 ft. 7 ft. sft. 4.83 ft. DC 

BR MW3 Gulf 2 in. 26.5 ft. 10 ft. 20 ft. 4.32 ft. PDD 

OB MW4 SIWS 2 in. 12 ft. 10 ft. 4 ft. 2.60 ft. DC 

BR MW4 Sears 2 in. 31.5 ft. 10 ft. 26 ft. 5.20 ft. PDD 

OB MWS Sunoco 2 in. 22.7 ft. 7 ft. 3 ft. 4.34 ft. DC 

BR MW5 Sunoca 2 in. 26 ft. 10 ft. 19 ft. 4.33 n. PDD 

OB MW6 Sears 2 in. 16.8 ft. 5 ft. 3 ft. 4.25 ti. DC 

BR MW6 Sears 2 in. 23.5 ft. 10 H. I7 ft. 4.57 H. PDD 

OB MW7 Sears 2 in. 26.8 ft. IO ft. 5 ft. 3.23 ft. DC 

BR MW7 Sears 2 in. 25.5 ft. 10 ft. 28 ft. 13.34 ft. PDD 

OB MW8 SWS Realty 2 in. 6.9 ft. 7 ft. 5.5 H. 5.31 ft. DC 

BR MW8 SWS Realty 2 in. 40 ft. 10 ft. 32 ft. 5.31 ft. PDD 

BR MW9 Federal Express 2 in. 7.2 ft. 10 ft. 13.5 ft. 16.35 ft. DC 

BR MWIO Stepan 2 in. 32 ft. 10 ft. ! 30 ft. 8.95 ft. PDD 

OB MWll Sears 2 in. 9.5 ft. 5 ft. 5 ft. 3.40 ft. DC 



c 

More detailed description of the two test methods are provided in the following 
sections. In both cases, the test data were collected in digital form using a Campbell 
Scientific Inc. 21X datalogger connected to Druck pressure transducers. 

Pneumatic DiqAizcement Method 

The pneumatic displacement method consists of an apparatus inserted into the well 
which contains a packer that allows the well to be sealed off and pressurized with a 
bottled air supply. The pneumatic displacement apparatus was developed to suppress 
the water column in a well and consisted of a packer assembly, fittings for the 
transducers and a pressure regulating valve, and a pressure-release valve. When the 
packer was lowered into the upper portion of the monitoring well, clamped in place 
and inflated, it provided a seal between the apparatus and the inside of the well. 
Two fittings were provided for inserting transducers. One transducer was lowered 
down through the packer and placed approximately 20 feet below the water surface in 
the well, and remained at that depth throughout the test. The other transducer was 
inserted into the side of the packer to measure the induced gas pressure (above the 
water surface during the test). A third compression fitting allowed gas to be 
introduced to pressurize the well. Bottled nitrogen was delivered through a regulator 
into the apparatus. The pressure was released quickly through a baII valve to start 
each test. 

Fifteen bedrock wells were tested using the pneumatic displacement method. The 
test was generally repeated a second time in each well to evaluate the repeatability of 
the data. Each test was performed as follows: 

. After the test apparatus was installed in the well, the packer was 
inflated and the well pressurized. 

. The datalogger was programmed to display the pressure measured by 
the submerged transducer (Tl) (ft of water), the gas pressure measured 
by the transducer (T2), and the difference between the two (Tl-T2). 
The difference equalled the height of the water column (ft) above the 
submerged transducer. The gas pressure was regulated at a constant 
value. 

. The water levels were routinely suppressed approximately 10 ft for both 
tests. Wells with a slow response were suppressed as far as possible 
(typically 3 to 5 ft). Only one test was performed on extremely slow 
wells (BRMW 1). As the gas pressure was applied, the water level in 
the well declined to the desired level, displacing a slug of water from 
the well. 

. Tests were begun after allowing for equilibration between the well and 
the geologic formation. The length of time allowed for equilibrium was 
variable, but the test was ready to start when the absolute change in 

NJR111/002R111..51 6 



assembly. The rapid change in water level triggered the datalogger, 
which recorded elapsed time and corresponding water levels. Tests 
continued until the water level recovered to within 80 to 90 percent of 
the initial static water level measurements. 

Data Analysis Methods 

Each set of test data was analyzed using methods developed by Bouwer and Rice 
(1976) for partially penetrating and partially screened wells in unconfined aquifers. 
The method can also be used in confined aquifers if the well screen is some distance 
below the confining unit. 

Test data from wells that may have been semi-confined based on packer-testing 
results were analyzed using methods developed by Hvorslev (1951) for confined or 
semi-confined aquifers. This was done to compare hydraulic conductivities obtained 
by this method to Bouwer and Rice. 

Bouwer and Rice Method 

Water level recordings and elapsed time were transferred from raw data sets into files 
adjusted for use with a computer program. A utility computer program especially 
adapted for unconfined aquifers using the Bouwer and Rice equation and appropriate 
shape factors was used for the analysis of all the wells. The method is applicable to 
any diameter and depth of borehole, provided that the dimensions of the system were 
covered by the range for which the geometry factor R, has been derived. Bouwer and 
Rice used analog analyses to evaluate R, for various geometries. The results were 
expressed in terms of a dimensionless ratio In(R&) 

Where: R, is the effective radial distance over which the vertical distance, y, 
between water level inside the well and static water table outside the 
well is dissipated. 

r, is the radial distance of the undisturbed portion of aquifer from the 
centerline 

Bouwer and Rice developed a governing equation for the rise of water levels in a well 
after a slug of water was suddenly removed. They integrated the equations and 
obtained the following expression for K (hydraulic conductivity): 

K = rz/ZL,ln (R,/r,) 1/t In (y,/y,) 

Where: Y = the vertical distance between water level inside the well 
and static water table outside the well 

NJR111/002R111.51 8 



h = the head of water at time t (ft) 

A linear regression, best-fit analysis was performed on each data set, and the resulting 
best-fit line was also plotted. The hydraulic conductivity was then calculated using the 
equation: 

K = xrYXT., F 

where: 

K = hydrauhc conductivity (cm/set) 

r = well radius (in) 

Cl = conversion factor (254cm/in x l/12 ft/in) 

T. = basic lag time (set) 

F = shape factor (ft) 

The shape factor (F) for tested wells where screen penetration was 20 to 85% of 
aquifer thickness was calculated by: 

F = 2xWln (L/R)) 

where: 

L = screen length (ft) 

R = screen radius (ft) 

Initially, calculation of hydraulic conductivity was based on the linear regression best- 
fit line for the entire data set. If the best-fit line did not appear to represent a 
substantial range of the data set, a subset was created and evaluated over a shorter 
duration of the test. For wells exhibiting high K values, most of the data points fell 
on or near the best-fit line (Attachment A). In general, the subset of data evaluated 
occurred between 0 and 90 percent of static water Ievel recovery. This range 
eliminated the noise in the data set due to the tailing off of the data as the water 
level asymptotically approaches static water level. The selected subset is indicated by 
notches at each end of the best-fit line. The value of hydraulic conductivity and the 
slope of the best-fit line are at the bottom of each graph. Slopes of the graphs may 
appear different based on the length of the test, the recovery response of the aquifer, 
and the degree to which the well recovered. 

NJR1111002R111.51 10 
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Attachment A 
Graphs 



SUNflCe[ PROPERTY 
BRMhJ5-TEST 1 

7 
0 - 

0.0 8.0 16.0 211.0 32.0 40.0 TIME (SECSI 

K (CM/S) = o.oou177 

WELL SPECS. (FEET1 

SCREEN LENGTH = 10.0 

WELL SCREENA3ORE RADIUS = 0.33 
WELL CASING RADIUS = 0.08 
RQUIFER THICKNESS = 26.0 

H (FEET) = 211.70 

COEFFICIENTS 
R = 2.11 

6 = 0.38 

c = 0,oo 
Y-INTERCEPT = lo.‘40 

SLOPE = -0.0605 

A-22 



SUNBCO PROPERTY 
BRMW5-TEST 2 

TIME [SECSI 

K [CM/S1 = 0.0011652 
WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BBRE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 

AQUIFER THICKNESS = 26.0 

H (FEET1 = 2r1.70 

COEFFICIENTS 
A = 2.11 

B = 0.38 

c = 0.00 

Y-INTERCEPT = 10.31 

SL(1PE = -0.067rl 

0 

A-23 



SUN037 PROPERTY 
BRMWS-TEST 1 

0.0 8.0 16.0 24.0 32.0 40.0 TIME LSECSI 

K UZM/S) = 0.007812 

WELL SPECS. (FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = On33 

WELL CRSING RADIUS = 0.08 
RQUIFER THICKNESS = 10.0 SLOPE = -0.0605 

“--,: 

A-24 



SUNOX PROPERTY 
BRMW5-TEST 2 

0.0 8.0 16.0 24.0 32.0 uo.0 
TIME ISECSI 

K (CM/S1 = 0.008700 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.067'4 

A-25 



SEFlRS LCIGISTICFlL SERVICES 
OBMWG-TEST 1 

-7 
0. 

0.0 110.0 80.0 120.0 TIME (SEC.3 HO’ 160.0 

K [CM/S) = 0.002587 
WELL SPECS. FEET) 
SCREEN LENGTH = 3.8 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.22 

AQUIFER THICKNESS = 3.8 

H FEETI = 3.80 

COEFFICIENTS 

A= 0.00 
B = 0.00 
C = 1.26 

Y-INTERCEPT = 0.77 
SLQPE = -0.0032 

200.0 

A--3< 



SEFlRS LCIGISTICRL SERVICES 
CIBMWG-TEST 2 

0.0 40.0 80.0 120.0 160.0 200. 
TIME [SECSI x10’ 

K tCM/SI = 0.0012u2 
WELL SPECS. [FEETI 
SCREEN LENGTH = 3.8 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.22 

FIQUIFER THICKNESS = 3.8 

H (FEETI = 3.80 

COEFFICIENTS 

A = 0.00 
B = 0.00 
C = 1.26 

Y-INTERCEPT = 0.69 
SLOPE = -0.0016 

A-27 



SEf4RS LOGISTICQL SERVICES 
BRMWG-TEST 1 

0.0 8.0 16.0 24.0 32.0 Yzo.0 TIME (SEC9 
K [CM/S) = 0.0091511 

WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RROIUS = 0.08 
AQUIFER THICKNESS = 23.5 

H (FEET1 = 22.40 

COEFFICIENTS 

A = 2.11 
6= 0.38 

c = 0.00 

Y-INTERCEPT = 13.36 
SLBPE = -0,13r10 

A-28 



- 

SEFlRS LOGISTICFlL SERVICES 
BRMWG-TEST 2 

7 
0 
4, I I I 1 

0.0 8.0 16.0 24.0 32.0 40.0 TIME tSEC.9 

K [CM/S) = 0.0089Q7 

WELL SPECS. (FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 

RQUIFER THICKNESS = 23.5 

H (FEET1 = 22.UO 

COEFFICIENTS 
A = 2.11 

B = 0.38 

c = 0.00 

Y-INTERCEPT = 13.27 

SL(1PE = -0.1310 

A-29 



SEflRS LCIGISTICFlL SERVICES 
BRMW6-TEST 1 

55 0.0 5.0 10.0 15.0 20.0 25.0 TIME ISECSl 

K (CM/S) = 0.017307 
WELL SPECS. (FEET1 
SCREEN LENGTH =’ 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.13'40 

A-30 



SERRS LOGISTICRL SERVICES 
BRMWG-TEST 2 

0.0 8.0 16.0 24.0 32.0 YTo.0 TIME ISECSI 

K [CM/S1 = 0.016915 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEWBBRE RRDIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLQPE = -0.1310 

A-31 



SEFlRS LUGISTICRL SERVICES 
CIBMW7-TEST 1 

0.0 10.0 20.0 30.0 bO.0 50.0 
TIME [SECSI x10’ 

K (CM/S) = 0.0002U6 
WELL SPECS. [FEETI 
SCREEN LENGTH = 10.0 

WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RRDIUS = 0.08 
AQUIFER THICKNESS 7 11.8 

H [FEETI = 11.80 

COEFFICIENTS 

R = 0.00 
B = 0.00 

C = 2.05 
Y-INTERCEPT = 1.59 

SLQPE = -0.0038 

A-32 



.-J’ 

S E F lRS L O G IS T ICFlL S E R V ICES  
C J B M W 7 - T E S T  2  

0  
TIM E  [S E C ’S ) 

K  [CM/S1 =  0 .0 0 0 2 ’4 1  

W E L L  S P E C S . [FEETI  

S C R E E N  L E N G T H  =  1 0 .0  
W E L L  S C R E E N /B O R E  R fllIUS  =  0 .3 3  

W E L L  C A S IN G  R A D IUS =  0 .0 8  

A Q U IFE R  THI C K N E S S  =  1 1 .8  

H  ( F E E T 1  =  1 1 .8 0  

C C lE F F IC I E N T S  

A  =  0 .0 0  

B  =  0 .0 0  

C  =  2 .0 5  
Y - INTERCEPT  =  1 .5 ’4  
S L O P E  =  -0 .0037  

A -33  



SEFlRS LOGISTICRL SERVICES 
BRMW7-TEST 1 

c 

cd- 

- 

b 
4 I I I I I 

0.0 40.0 80.0 120.0 160.0 200.0 
TIME [SECSI ~10' 

K (CM/S) = 0.000029 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 

WELL SCREENt'BCJRE RRD IUS = 0.33 

WELL CASING RADIUS = 0.08 

AQUIFER THICKNESS = 25.5 

H [FEET) = 2U.70 

COEFFICIENTS 
A = 2.11 
B = 0.38 

c = 0.00 

Y-INTERCEPT = 6.77 

SLBPE = -0.000~ 

C- --. 

A-34 



SEFRS LCIGISTICRL SERVICES 
BRMW7-TEST 2 

d 
b I I I I I 0.0 110.0 80.0 120.0 160.0 200.0 

TIME (SECSI ElO' 

K [CM/S) = 0.000052 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
HELL SCREEN/BORE RADIUS = CJa33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 25.5 

H (FEET) = 24.70 

COEFFICIENTS 
A = 2.11 
B = 0.38 
c = O.00 

Y-INTERCEPT = 6.96 
SLOPE = -0.0007 

A-35 



SWS REFlLTY 
e[BMW8-TEST 1 

0.0 40.0 80.0 120.0 160.0 200. 
TIME [SECSI x10’ 

K [CM/S1 = 0.000979 

WELL SPECS. C=EETl 

SCREEN LENGTH = 6.9 

WELL SCREEN/BORE FilWIUS = 0.33 

WELL CASING RADIUS = 0.22 
RQUIFER THICKNESS = 6.9 

H (FEETI = 6.90 

CCEFFICI ENTS 

A = 0.00 

B = 0.00 

c = 1.73 

Y-INTERCEPT = 1.71 
SLOPE = -0.0016 



SWS RERLTY 
OBMW8-TEST 2 

Oh 20.0 4ZO.O 60.0 80.0 100.0 
TIME [SEC% x10' 

K (CM/S) = 0.001018 

WELL SPECS. [FEETI 

SCREEN LENGTH = 6.9 

WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.22 

AQUIFER THICKNESS = 6.9 

H [FEET) = 6.90 

CCIEFFICI ENTS 

A= 0.00 

B = 0.00 

c = 1.73 

Y-INTERCEPT = 1.83 
SLOPE = -O,OQ16 

‘L- -. 

A-?7 



SWS REFILTY 
BRMW8-TEST 1 

0.0 80.0 160.0 2wl.o 320.0 UOQ.0 
TIME [SECSI 

K (CM/S) = 0.001576 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 
WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = XJ.0 

H [FEET) = 36.70 

COEFFICIENTS 
A = 2.11 
B = 0.38 
c = 0.00 
Y-INTERCEPT = 8.89 
SLClPE = -0.0222 

A-38 



SWS REFlLTY 
BRMW8-TEST 2 

K (CM/S1 = 0.001511 
WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BQRE RADIUS = 0.33 

WELL CASING RRDIUS = 0.08 

AQUIFER THICKNESS = '4OmO 

H (FEET) = 36.70 

COEFFICIENTS 
A = 2.41 

B = 0.38 

c = 0.00 

Y-INTERCEPT = 8.81 

SLaPE = -0.0217 

A--79 



SWS REFlLTY PROPERTY 
BRMW8-TEST 1 

7 
0 

16i 0 2LCb. 0 32b. 0 uo6.0 TIME LSECSI 
K (CM/S) = 0.002866 
WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 

WELL SCREEN/BQRE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.0222 

A-40 



sws 
BRMW8-TEST 2 

RERLTY PROPERTY 

0.0 50.0 100.0 150.0 200.0 250.0 TIME [SECSI 

K (CM/S) = 0.002802 
WELL SPECS. [FEETI 
SCREEN LENGTH = 10.0 
WELL SCREEN/BBRE RRDIUS = 0.33 

WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0,0217 

A-41 



c 

FEDERft EXPRESS PROPERTY 
BRMWS-TEST 1 

Y 
0 

- 4 I I I I I 
0.0 80.0 160.0 2uo.o 320.0 boo. 0 TIME (SEC9 

K 0X/‘Sl = 0.013371 
WELL SPECS. (FEETI 

SCREEN LENGTH = 7.2 

WELL SCREEN/Bf?RE RFlDIUS = 0.33 

WELL CRSING RADIUS = 0.22 
AQUIFER THICKNESS = 7.2 

H [FEETI = 7.15 

COEFFICIENTS 
A = 0.00 

B- 0.00 

C = 1.76 

Y-INTERCEPT = 0.32 
SLOPE = -0.02117 

A-42 



FEDERftL EXPRESS PROPERTY 
BRMbJ9-TEST 2 

Y 
0 4 

0.0 20.0 Ico.0 60.0 80.0 100.0 TIME [SECSI 

K UJ’llSI = 0.039926 
WELL SPECS. [FEETI 
SCREEN LENGTH = 7.2 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.22 
AQUIFER THICKNESS = 7.2 

H FEET) = 7.15 . 

COEFFICIENTS 
A = 0.00 
6 = 0.00 
c = 1.76 

Y-INTERCEPT = 0.75 
SLOPE = -0.0736 

A-43 



‘.- 

FEDERFIL EXPRESS PROPERTY 
BRMWS-TEST 3 

“0 _ 
-In- 

W- 
I--- 
w- 

4. 
U#- 

s- 

CD- 

CU- 

F2 
w P 

I 

E &Q)- 
0 -., 

W- 
* PC-’ 

w- 

olo 80.0 TIME LSECSI 

K XM/Sl = 0.018U8rl COEFFICIENTS 
WELL SPECS. (FEETI A = 0.00 

SCREEN LENGTH = 7.2 B = 0.00 

WELL SCREEN/BORE RADIUS = 0.33 C = 1.76 

WELL CASING RADIUS = 0.22 Y-INTERCEPT = 0.11 
AQUIFER THICKNESS = 7.2 SLBPE = -0.03'42 

H (FEETI = 7.15 

100.0 

A-44 



FEDERFlL EXPRESS PROPERTY 
BRMWS-TEST 1 

0.0 80.0 160.0 2uo.o 320.0 400.0 TIME tSECS1 
K [CM/S1 = 0.015021 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BBRE RADIUS = 0.33 

WELL CRSING RRDIUS = 0.08 
AQUIFER THICKNESS = 25,O 

H [FEET) = 23.50 

COEFFICIENTS 
R = 2.111 
B = 0.38 
c = 0.00 

Y-INTERCEPT = 2.77 
SL(1PE = -0.2206 

L- -. 

A-A3 



FEDERFlL EXPRESS PROPERTY 
BRMWS-TEST 2 

7 
0 

I I I I I 

0.0 20.0 40.0 60.0 80.0 100.0 
TIME [SECSI 

K [CM/S1 = 0.013683 
WELL SPECS. [FEETI 
SCREEN LENGTH = 10.0 
WELL SCREENt'BBRE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
RQUIFER THICKNESS = 25.0 

H (FEET) = 23.50 

COEFFICIENTS 
A = 2.u1 
B = 0.38 
c = 0.00 
Y-INTERCEPT = 2.27 
SLOPE = -0.2009 

A-43 



i= 

:c 

FEDERRL EXPRESS PRCIPERTY 
BRMWS-TEST 3 

0.0 20.0 40.0 60.0 80.0 100.0 TIME [SECSI 
K [CM/S) = O.OlU585 

WELL SPECS. [FEET1 

SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RRDIUS = 0.08 

RQUIFER THICKNESS = 2500 

H (FEET) = 23.50 

C(IIEFFICI ENTS 

R = 2.Ul 

B = 0.38 

c = 0.00 

Y-INTERCEPT = 2.62 

SLBPE = -0.21'41 

a-44 



- 

\ 
iJ’ 

STEPRN PROPERTY 
BRMWlO-TEST 1 

aI- 
m- 

N- 

i= 
in 
LL 

O- 
- -b-J- 

W- 
* r--- 

w- 

v)- 

3- 

co- 

w- 

0.0 20.0 40.0 60.0 80.0 100.0 
TIME (SEC3 HO’ 

K (CM/S1 = 0.000391 COEFFICIENTS 

WELL SPECS. (FEET) A = 2.11 

SCREEN LENGTH = 10.0 B = 0.38 

WELL SCREEN/BORE RRDIUS = 0.33 c = 0.00 

WELL CASING RRDIUS = 0.08 Y-INTERCEPT = 6.88 
AQUIFER THICKNESS = 32.0 SLOPE = 4.005'4 

H [FEETI = 31.05 

A-45 



STEPFlN PROPERTY 
BRMWlO-TEST 2 

20.0 40.0 60.0 80.0 100.0 
TIME [SECSI EIO1 

K (CM/S) = 0.000392 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BaRE RADIUS = 0.33 

WELL CRSING RRDIUS = 0.08 
AQUIFER THICKNESS = 32.0 

H (FEET1 = 31.05 

COEFFICIENTS 
R = 2.111 
B = 0.38 
c = D,OO 

Y-INTERCEPT = 6.81 
SLOPE = -0.005'4 

A-46 



SERF5 LCIGISTICRL SERVICES OBMWll-TEST 1 

0.0 10.0 20.0 30.0 40.0 50.0 TIME [SECSI ~10’ 

K [CM/S) = 0.000285 
WELL SPECS. [FEET1 
SCREEN LENGTH = 5.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RADIUS = 0.08 
APUIFER THICKNESS = 9.5 

H [FEET) = 9.50 

COEFFICIENTS 

R = 0.00 
8 = 0.00 

c = 1.117 

Y-INTERCEPT = 2.22 
SLOPE = -0.0025 

A-47 



\ ,,_ 

SEWS Le[GISTICRL SERVICES 
OBMWll-TEST 2 

0.0 10.0 20.0 30.0 40.0 50. 
TIME [SECSI X10' 

K [CM/S) = 0.00027u COEFFICIENTS 

WELL SPECS. (FEET1 R = 0.00 
SCREEN LENGTH = 5.0 6 = 0.00 
WELL SCREEN/BORE RADIUS = 0.33 c = 1.Y7 
WELL CRSING RRDIUS = 0.08 Y-INTERCEPT = 2.19 
AQUIFER THICKNESS = 9.5 SLBPE = -0.00211 

H [FEET) = 9.50 

A-48 



SEFJRS LOGISTICFIL SERVICES 
BRMWll-TEST 1 

7 
0 

I I I I I 0.0 40.0 80.0 120.0 160.0 200.0 TIME LSECSI 

K (CM/S) = 0.001580 

WELL SPECS. (FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BbRE RflDIUS = 0.33 

WELL CRSING RRDIUS = 0.08 

AQUIFER THICKNESS = 31.0 

H [FEETI = 30.10 

COEFFICIENTS 
A = 2.u 

8 = 0.38 

c = 0,oo 

Y-INTERCEPT = 10.15 
SLOPE = -0.0219 

A-49 



SEflRS LO'GISTIWL SERVICES 
BRMWll-TEST 2 

0.0 40.0 80.0 120.0 160.0 200.0 TIME (SEC3 

K [CM/S) = 0.001811 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 31.0 
H (FEET) = 30.10 

COEFFICIENTS 
A = 2.41 
8 = 0.38 
c = 0.00 

Y-INTERCEPT = 10.18 
SLOPE = -0.0223 

L, 

A-50 



SEFlRS LOGISTICFlL SERVICES 
BRMWll-TEST 1 

0.0 40.0 80.0 120.0 160.0 200.0 TIME (SEC3 

K (CM/S1 = 0.002822 
WELL SPECS. IFEETI 
SCREEN LENGTH = 10.0 

WELL SCREEN/BORE RRDIUS = 0.33 
WELL CRSING RADIUS = 0.08 

RQUIFER THICKNESS = 10.0 SLBPE = -0,0219 

A-51 



SERRS LOGISTICFiL SERVICES 
BRMWll-TEST 2 

-1 
0.0 do solo 12b.o 16b.0 20b.0 

TIME [SEC51 

K (CM/S1 = 0.002878 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.0223 

c, : 

A-52 



FEDERFIL EXPRESS PROPERTY 
DBMW12-TEST 1 

r 

0.0 80.0 160.0 TIME 

K tCM/Sl = 0.001869 
WELL SPECS. (FEET) 
SCREEN LENGTH = 7.9 
WELL SCREEN/BORE RFiDIUS = 0.33 

WELL CASING RADIUS = 0.22 
AQUIFER THICKNESS = 7.9 

H [FEET] = 7.90 

240.0 320.0 
[SEC’S1 

CBEFFICI ENTS 
R = 0.00 
B = 0.00 
c = 1.8rl 
Y-INTERCEPT = 0.57 
SLOPE = -0.0037 

400.0 

A--57 



FEDERFIL EXPRESS PROPERTY 
ClBMW12-TEST 2 

0.0 40.0 80.0 120.0 I I 160.0 200 
TIME [SECSI 

K 0ZM/S) = 0.011358 
WELL SPECS. FEETI 

SCREEN LENGTH = 7.9 
WELL SCREEN/ BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.22 

RQUIRR THICKNESS = 7.9 

H (FEET) = 7.90 

COEFFICIENTS 
A = 0.00 

B = 0.00 
c = 1.m 

Y-INTERCEPT = 0.93 

SLQPE = -0.022Y 

A-54 



FEDERFlL EXPRESS PROPERTY 
OBMW12-TEST 3 

0.0 40.0 80.0 120.0 160.0 200.0 TIME [SECSI 

K UZM/‘SI = 0.012703 COEFFICIENTS 
WELL SPECS. [FEETI A = 0.00 

SCREEN LENGTH = 7.9 B = 0.00 

WELL SCREEN/ BORE RADIUS = 0.33 C = 1.811 

WELL CRSING RADIUS = 0.22 Y-INTERCEPT = 0.96 
AQUIFER THICKNESS = 7.9 

H (FEED = 7.90 

SLOPE = -0.0250 



FEDERFIL EXPRESS PROPERTY 
8RMW12- TEST 1 

0.0 q.0 8.0 12.0 16.0 20.0 
TIME FiECSI 

K [CM/S) = 0.009966 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREENfBflRE RRDIUS = 0.33 

WELL CASING RROIUS = 0.08 
RQUIFER THICKNESS = q2.0 

H (FEET) = 41.50 

COEFFICIENTS 
A = 2.11 
B = 0.38 
c = 0.00 

Y-INTERCEPT = 10.21 
SLBPE = -0.1282 

A-56 



FEDERFlL EXPRESS PROPERTY 
BRMW12-TEST 2 

7 
0 

0.0 4.0 8.0 12.0 16.0 20. TIME ISECSI 

K (CM/S1 = 0.009227 COEFFICIENTS 
WELL SPECS. [FEETI A = 2.11 
SCREEN LENGTH = 10.0 B = 0.38 
WELL SCREEN/BORE RADIUS = 0.33 c = 0.00 

WELL CASING RADIUS = 0.08 Y-INTERCEPT = 9.89 
AQUIFER THICKNESS = '42.0 SLOPE = -001187 

H [FEET) = U1.50 

0 

P-57 



FEDERFlL EXPRESS PROPERTY 
BRMW12-TEST 1 

0,o 400 8.0 12.0 16.0 20.0 TIME (SEC'S1 

K [CM/S1 = 0.01655'4 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RRDIUS = 0.08 
RQUIFER THICKNESS = 10.0 SLBPE = -0.1282 



FEDERFIL EXPRESS PROPERTY 
BRMW12-TEST 2 

080 4.0 8.0 12.0 16.0 20.0 TIME (SEC'S1 
K (CM/S) = 0.015327 
WELL SPECS. (FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RRDIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.1187 



SEFlRS LOGISTICRL SERVICES 
CIBMW13-TEST 1 

0.0 80.0 160.0 2Yzo.o 320.0 TIME [SECSI 

K (CM/S1 = 0.003847 COEFFICIENTS 

WELL SPECS. [FEET) A = 0.00 . SCREEN LENGTH = 9.8 B = 0.00 
WELL SCREEtVBCIRE RRD IUS = 0.33 C = 2.03 

WELL CASING RADIUS = 0.22 Y-INTERCEPT = 2.33 
AQUIFER THICKNESS = 9.8 SLOPE = -0.0087 

H [FEET) = 9.60 

qoo. 0 

A-60 



‘- 

SERRS LCIGISTICRL SERVICES 
OBMW13-TEST 2 

L-O- 

7 
0 4 I I I I I 

0.0 50.0 100.0 150.0 200.0 250 TIME k3ECSl 

K 03/S) = 0.003697 

WELL SPECS. FEETI 
SCREEN LENGTH = 9.8 
WELL SCREEN/BORE RRCJIUS = 0.33 

WELL CASING RADIUS = 0.22 

AQUIFER THICKNESS + 9.8 

H ffEETl = 9.80 

COEFFICIENTS 

A = 0.00 
B = 0.00 
C = 2.03 

Y-INTERCEPT = 2.27 

SLOPE = -0.00811 

.O 

A-61 



SERRS LUGISTICRL SERVICES 
BRMW13-TEST 1 

K KM/S) = 0.001928 
WELL SPECS. (FEET1 

SCREEN LENGTH = 10.0 
WELL SCREEN/BBRE RFIDIUS = 0.33 

WELL CASING RADIUS = 0.08 
RQUIFER THICKNESS = 29.0 

H [FEETI = 28.50 

COEFFICIENTS 
A = 2.111 

B = 0.38 
c = 0.00 

Y-INTERCEPT = 9.56 

SLllPE = -0.0263 

A-62 



SEFW LOGISTICRL SERVICES 
BRMW13-TEST 2 

\ -. 

J 

i= 
wn 
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7 
0 I I I I 1 

' 0.0 20.0 40.0 60.0 80.0 100.0 TIME (SEC3 

K ICM/SI = 0.0022U6 COEFFICIENTS 

WELL SPECS. (FEET) R = 2.111 

SCREEN LENGTH = 10.0 B = 0.38 

WELL SCREEN/BBRE RADIUS = 0.33 c = 0.00 

WELL CFlSING RADIUS = 0.08 Y-INTERCEPT = 9.50 
AQUIFER THICKNESS = 29.0 SLOPE = -0.0307 

H (FEET1 = 28.50 

‘c d 

A-63 



SEfiRS LOGISTICFlL SERVICES 
BRMW13-TEST 1 

“0 

4. b- 

‘: 
0 I I I I 1 

0.0 20.0 w.0 6OmO 80.0 100.0 TIME (SECSI 

K [CM/S) = 0.003UOO 
WELL SPECS. [FEETI 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.0263 

L -. 

A-c, 



SEFlRS LCIGISTICFlL SERVICES 
BRMW13-TEST 2 

-’ 

0.0 20.0 40.0 60.0 80.0 100. TIME (SEC3 

K (CM/S1 = 0.003959 

WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.08 
RQUIFER THICKNESS = 10.0 SLBPE = -0.0307 

A-65 
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SEQRS LCIGISTICFlL SERVICES 
ClBMWl'&-TEST 1 

000 20.0 40.0 60.0 80.0 100.0 
TIME FiECSI ~10' 

K (CM/S) = O.OOOUOO 

WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 

WELL SCREEN/BORE RADIUS = 0.33 

WELL CRSING RRDIUS = 0.08 

AQUIFER THICKNESS = 11.1 

H (FEET1 = 11.10 

COEFFICIENTS 
A = 0.00 

B = 0.00 

c = 2.05 

Y-INTERCEPT = 1. U9 
SLWE = -0.0063 

‘y. 



SEFiRS LBGISTICFlL SERVICES 
OBMWN-TEST 2 

1.. /’ 

7 
0 - 0.0 80.0 160.0 2W.Q 320.0 TIME LSECSI 

K [CM/S] = o.ooou99 CCIEFFICIENTS 
WELL SPECS. FEET] R = 0.00 

SCREEN LENGTH = 10.0 B = 0.00 
WEL!m SCREEN/BORE RADIUS = 0.33 c = 2.05 

WELL CRSING RADIUS = 0.08 Y-INTERCEPT = 1.63 
RQUIFER THICKNESS = 11.1 SLOPE = -0.0078 

H [FEET) = 11.10 

A-67 



SEFlRS LOGISTICFlL SERVICES 
CIBMWlb-TEST 3 

7 
0 d 

0.0 80.0 160.0 240.0 320.0 TIME ISECSI 
K [CM/S1 = 0.000367 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 

WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.08 

AQUIFER THICKNESS = 11.1 

H (FEET1 = 11.10 

CBEFFICIENTS 
A = 0.00 
B = 0.00 

C = 2.05 

Y-INTERCEPT = 1.44 

SLOPE = -0.0058 

A-68 



SERRS LOGISTICFIL SERVICES 
BRMWN-TEST 1 

0.0 Ml,0 80.0 120.0 160.0 200.0 
TIME [SEC'S1 #102 

K tCM/S) = 0 .OOOOOl 
WELL SPECS. (FEET1 

SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = 0.33 

WELL CASING RADIUS = 0.08 

RQUIFER THICKNESS = 26.0 

H [FEET) = 25.00 

COEFFICIENTS 
A = 2.11 

B = 0.38 

c = 0.00 

Y-INTERCEPT = 2.60 

SLOPE = -0,OOOO 



SERRS LOGISTICf/L SERVICES 
BRMWN-TEST 1 

0.0 40.0 80.0 120.0 160.0 200.0 TIME LSECSI ~10~ 

K (CM/S1 = 0.000012 COEFFICIENTS 

WELL SPECS. (FEET1 A = 2.41 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRD IUS = 0.33 

WELL CRSING RRDIUS = 0.08 
AQUIFER THICKNESS = 26.0 

H (FEET1 = 25.00 

B = 0.38 
c = 0.00 

Y-INTERCEPT = 109.63 
SLCIPE = -0.0002 

\- - 

A-7n 



STEPQN COMPRNY 
CJBMW15-TEST 1 

- I 
0.0 8d.0 16b.O 24b.o 32b.0 40;. 

TIME [SECSI %lO' 

K [CM/S) = 0.000392 COEFFICIENTS 
WELL SPECS. [FEET) A = 0.00 

SCREEN LENGTH = U.0 B = 0.00 

WELL SCREEN/BORE RADIUS = 0.33 c = 1.30 

WELL CASING RADIUS = 0.22 Y-INTERCEPT = 0.56 

AQUIFER THICKNESS = '4.0 SL[1PE = -0.0005 

H (FEET1 = 4.00 



STEPFIN CUMPQNY 
BRMW15-TEST 1 

0.0 40.0 80.0 120.0 160.0 200.0 
TIME (SECSI 

K (CM/S) = 0.002903 
WELL SPECS. [FEET) 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RRD IUS = 0.33 

WELL CASING RADIUS = 0.08 
AQUIFER THICKNESS = 1700 

H (FEET) = 15.85 

CtlEFFICIENTS 
A = 2.1ll 
B = 0.38 
c = 0.00 

Y-INTERCEPT = 3.92 
SLOPE = -0.0’45’4 

‘c --’ 
._., 

A-77 



STEPRN COMPFINY 
BRMW15--TEST 2 

7 
0 A 

0.0 10.0 20.0 30.0 50.0 
TIME [SECSI 

K [CM/S1 = 0.003030 COEFFICIENTS 
WELL SPECS. (FEET1 R= 2.41 
SCREEN LENGTH = 10.0 B = 0.38 
WELL SCREEN/BORE RRDIUS = 0.33 c = 0.00 

WELL CASING RRDIUS = 0.08 Y-INTERCEPT = 3.90 
AQUIFER THICKNESS = 17.0 SLOPE = -0.oq73 

H [FEET) = 15.85 
\ 
ii 

-’ 

n-77 



STEPRN CCIMPRNY 
BRMW15-TEST 1 

7 
0 d ) I I I I 1 

0.0 40.0 80.0 120.0 160.0 200.0 
TIME ISECSI 

K (CM/S) = 0.005858 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = b.33 

WELL CRSING RADIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.0115'4 

P-74 



STEPFIN CCIMPRNY 
BRMW15-TEST 2 

0,O 10.0 20.0 30.0 40.0 50.0 
TIME VSECSI 

K (CM/S1 = 0.006113 
WELL SPECS. (FEET1 
SCREEN LENGTH = 10.0 
WELL SCREEN/BORE RADIUS = Om33 
WELL CRSING RROIUS = 0.08 
AQUIFER THICKNESS = 10.0 SLOPE = -0.01173 

A-75 



STEPFIN CClMPFlNY 
BRMWlG-TEST 1 

L’ 

0.0 40.0 80.0 120.0 160.0 200 
TIME (SECSI 

K [CM/S) = 0.001118 
WELL SPECS. [FEET1 

SCREEN LENGTH = 10.0 
WELL SCREEN/BURE RADIUS = 0.33 

WELL CASING RRDIUS = 0.08 

AQUIFER THICKNESS = 18.0 

H [FEETI = 17.20 

COEFFICIENTS 

R = 2.11 

B = 0.38 

c = 0.00 

Y-INTERCEPT = ‘4.82 

SLCJPE = -0.0170 

A-76 



STEPON COMPRNY 
BRMWlG-TEST 2 

- 

0.0 q0.0 80.0 120.0 160.0 200. 
TIME (SECSI 

K [CM/S) = 0.00111’4 

WELL SPECS. [FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BBRE RFIDIUS = 0.33 

WELL CASING RAOIUS = 0.08 
AQUIFER THICKNESS = 16.0 

H (FEET) = 17.20 

COEFFICIENTS 

A = 2.11 
B= 0.38 

c = 0.00 

Y-INTERCEPT = rl. 94 

SLWE = -0.0169 

A-77 



STEPRN COIPFINY 
BRMNlG-TEST 1 

0.0 40.0 80.0 120.0 160.0 200.0 TIME (SECSI 

K (CM/S) = 0.002194 

WELL SPECS. (FEET) 

SCREEN LENGTH = 10.0 

WELL SCREEN/BbRE RRDIUS = 0.33 

WELL CASING RRDIUS = 0.08 

AQUIFER THICKNESS = 10.0 SLOPE = -0.0170 

A-78 
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STEPRN CCIMPRNY 
BRMW16-TEST 2 

0.0 40.0 80.0 120.0 160.0 200. TIME ISECSI 

K (CM/S1 = 0.002186 

WELL SPECS. (FEET) 

SCREEN LENGTH = 10.0 

WELL SCREEN/BBRE RRDIUS = 0.33 

WELL CRSING RADIUS = 0.08 

AQUIFER THICKNESS = 10.0 SLWE = -0.0169 

A-70 
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STEPRN PROPERTY 
OBMW17-TEST 1 

0.0 20.0 40.0 60.0 80.0 100.0 

TIME [SECSI HO' 

K (CM/S) = 0.010387 

WELL SPECS. (FEET) 

SCREEN LENGTH = 8.1 

WELL SCREEN/BORE RRDIUS = 0.33 

WELL CASING RADIUS = 0.22 

AQUIFER THICKNESS = 8.1) 

H [FEET) = 8.UO 

CBEFFICIENTS 

A = 0.00 

8 = 0.00 

c = 1.90 

Y-INTERCEPT = 1.59 

SLOPE = -0.0213 

A-80 



STEPRN COMPFINY 
OBMW17-TEST 2 

0.0 10.0 20.0 30.0 40.0 50.0 
TIME ISECSI ~10’ 

K [CM/S1 = O.OlOU99 

WELL SPECS. [FEET) 

SCREEN LENGTH = 8.1 

WELL SCREEN/B'JRE RADIUS = 0.33 

WELL CASING RADIUS = 0.22 

AQUIFER THICKNESS = 8.11 

H (FEET1 = 8.40 

CdEFFICIENTS 
A= 0.00 

8 = 0.00 

c = 1.90 

Y-INTERCEPT = 1.13 

SLOPE = -0.0215 

A-81 



STEPRN COMPFINY 
BRMW17-TEST 1 

0.0 20.0 40.0 60.0 80.0 100.0 
TIME (SECSI HO' 

K tCM/Sl = 0.000779 

WELL SPECS. (FEET) 

SCREEN LENGTH = 10.0 
WELL SCREEN/BBRE RRDIUS = 0.33 

WELL CRSING RRDIUS = 0.08 

AQUIFER THICKNESS = 31.0 

H [FEET) = 30.05 

CClEFFICI ENTS 

R = 2.11 

8 = 0.38 

c = 0.00 

Y-INTERCEPT = 8.53 

SLOPE = -0.0108 

A-82 
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S T E P R N  C C IM P R N Y  
B R M W 1 7 -TE S T  2  

7  
0  4  

0.0 2 0 .0  1 1 0 .0  6 0 .0  8 0 .0  1 0 0 .0  
T IM E  ( S E C S I H O ’ 

K  ( C M /S 1  =  0 .0 0 0 7 6 7  
W E L L  S P E C S . [FE E T )  

S C R E E N  L E N G T H  =  1 0 .0  

W E L L  S C R E E N /B B R E  R A D IUS =  0 .3 3  

W E L L  C A S IN G  R R O IU S  =  0 .0 8  
A Q U IFE R  T H I C K N E S S  =  3 1 .0  

H  [FE E T 1  =  3 0 .0 5  

C O E FFIC IE N T S  
A  =  2 .1 1  
8  =  0 .3 8  
c =  0 .0 0  

Y -IN T E R C E P T  =  8 .4 7  
S L O P E  =  -0 .0106  

A - 8 3  




