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A procedure is presented for calculating the hvdraulic conductivity of an aquifer near a well from the 
rate of rise of the water level in the well after a certain volume of water is suddenly removed The 
calculation is based on the Thiem equation of stead) state flow to a well The effective radius R, over 
which the head difference between the equilibrium wjier table in the aquifer and the water level in the well 
is dissipated was evaluated with a resistance network analog for a wide range of system geometries An 
empirical equation relating R, to the geometry of the well and aquifer was derived The technique is 
applicable to completely or partially penetrating wells in u neon fined aquifers It can also be used for 
confined aquifers that receive water from the upper confining layer The method s results are compatible 
with those obtained by other techniques for overlapping geometries 

With the slug lest the hydraulic conductivity or trans
missibilitv of an aquifer is determined from the rate of rise of 
the water level in a well after J certain volume or 'slug' of 
waler is suddenly removed from the well The slug test is 
simpler and quicker than the Theis pumping lest because 
observation wells and pumping the wel l are not needed N* ith 
the slug lest the portion of the aquifer 'sampled' for hydraulic 
conductivity is smaller than lhat for the pumping test even 
though with the latter, most of the head loss also occurs within 
a relatively small distance of the pumped well and the resulting 
transmissibihly primarily reflects the aquifer conditions near 
the pumped well 

Essentially instantaneous lowering of the water level in a 
well can be achieved by quickly removing water with a bailer 
or by partially or completely submerging an object in the 
water, letting the wa te r level reach equilibrium, and then 
quickly removing the object If the aquifer is very permeable, 
the water level in the well may rise very rapidly. Such rapid 
rises can be measured wi th sensitive pressure transducers and 
fast-response strip chart recorders or x-\ plotters Also it ma> 
be possible to isolate portions of the perforated or screened 
section of the wel l w i th special packers for the slug test This 
not only reduces the inflow and hence the rate of rise of the 
waler level in the well, but it also makes it possible lo deter
mine the vertical distribution of the hydraulic conductivity 
Special packer techniques may have lo be developed lo obtain 
a good seal, especially for rough casings or perforations. Effec
tive sealing may be achieved with relatively long sections of 
inflatable stoppers or tubing The use of long sections of these 
materials would also reduce leakage flow from the rest of the 
well lo the isolated section between packers. This flow can 
occur through gravel envelopes or other permeable zones sur
rounding the casing Sections of inflatable tubing may have to 
be long enough to block off the entire pan of ihe well nol used 
for the slug lest High inflation pressures should be used to 
minimi/e volume changes in the tubing due to changing water 
pressures in the isolated section when the head is lowered. 

So far. solutions for the slug lest have been developed only 
for completely penetrating wells in confined aquifers Cooper 
el al [1967] derived an equation for the riseor fall of the water 
level in a well after sudden lowering or raising, respeclively. 
Their equation was based on nonstcady flow lo a pumped. 
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completely penetrating well, and the solution was expressed as 
a series of'lype curves' against which observed rates of water 
level rises were matched Values for the transmissibility and 
storage coefficient were then evaluated from the curve parame
ter and horizontal-scale position of ihe type curve showing the 
best fit w i th the experimental data Skibmke [1958] developed 
an equation for calculating transmissibility from the recovery 
of Ihe water level in a well lhal was repeatedly bailed The 
technique is limited to wells in confined aquifers with suf
ficiently shallow waler levels lo permit short time intervals 
between bailing cycles [Lohman, 1972] 

To use (he slug lesi for pariially penetrating or partially 
perforated wells m confined or unconfmed aquifers, some solu
tions developed for the auger hole and piezometer techniques 
to measure soi^hydraulic conductivity [Bouwer and Jackson, 
1974] may be employed However, the geometry of most 
groundwater wells is outside Ihe range in geometry covered by 
the existing equations or tables for the auger hole or piezome
ter methods For this reason, theory and equations are pre
sented in this paper for slug tests on partially or compleielv 
pcneirjiing wells in unconfmed aquifers for a wide range of 
geometry conditions The wells may be partially or completely 
perforated, screened, or otherwise open along their periphery 
While the solutions are developed for unconfined aquifers, 
they may also be used for slug tests on wells in confined 
aquifers if waler enters the aquifer from the upper confining 
layer through compression or leakage. 

THFORY 

Geometry and symbols of a well in an unconfined aquifer 
are shown in Figure 1 For the slug test the water level in the 
well is suddenly lowered, and Ihe rale of rise of Ihe water level 
is measured The flow into the well at a particular value of y 
can be calculated by modifying the Thiem equation to 

(1) 

where Q is ihe flow into Ihe well (IcngihVlime). K is the 
hydraulic conductivity of the aquifer (length/time). L is the 
heighl of the portion of well through which waler enters 
(hetghl of screen or perforaled zone or of uncased porlion of 
well). \ is the vertical distance between water level in well and 
equilibrium water table in aquifer. R, is the effective radius 
over which > is dissipated, and r. is (he horizonlal dislance 
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WATER TABLE 

IMPERMEABLE 

Fig 1 Geomelr) and symbols of a partially penetrating, partially 
perforated well in unconfined aquifer wilh gravel pack or developed 
zone around perforated section 

from well center to original aquifer (well radius or radius of 
casing plus thickness of gravel envelope or developed zone) 

The terms L, ), Rt, and ra are all expressed in units of 
length The effective radius R, is the equivalent radial distance 
ov er w hich the head loss y is dissipated in the flow system The 
v. alue of R, depends on the geometry of the flow system, and it 
was determined for different values of//, L, D, and ru (Figure 
I) wi th a resistance network analog, as will be discussed in the 
next section Equation (I) is based on the assumptions that (I) 
drawdown of the water table around the well is negligible, (2) 
Row above the water table (in the capillary fringe) can be 
ignored, (3) head losses as water enters the well (well losses) 
are negligible and (4) the aquifer is homogeneous and iso-
Uopic These are the usual assumptions in the development of 
equations for pumped hole techniques [Hauler and Jackson. 
1974, and references therein] 

The value of /•„ in (1) represents the radial distance between 
the undisturbed aquifer and the well center Thus rw should 
include gravel envelopes or 'developed' zones if they are much 
more permeable than the aquifer itself (Figure I) 

The rale of rise, dy/dt, of the water level in the well after 
suddenly removing a slug of water can be related to the inflow 
Q by the equation 

dy/dt = - Q/*rc> (2) 

where *rc' is the cross-sectional area of the well where the 
wate r level is rising The minus sign in (2) is introduced be
cause } decreases as ( increases 

The term rc is the inside-radius of the casing if the water level 
is above the perforated or otherwise open portion of the well 
If the water level is rising in the perforated section of the well, 
allowance should be made for the porosity outside the well 
casing if the hydraulic conductivity of the gravel envelope or 
developed zone is much higher than that of the aquifer In that 
case the (open) porosity in the permeable zone must be in
cluded in the cross-sectional area of the well For example, if 
the radius of the perforated casing is 20 cm and the casing is 

surrounded by a 10-cm permeable gravel envelope with a 
porosity of 30<i, rc should be taken as (20* + 0 3CX302 
201))' • = 23 5 cm to obtain ihe cross-sectional area of the well 
'"• i ',. _ e< £ K Ji J T^c L. ^.e 01 r_ o r t ^ i s w e l s t . i > . n i s 
J >.rr 

Combining ( I ) and (2 i \ ie lds 

2KL 

ay dt (3) y  r.' In (R./rw) 

which can be integrated to 

1KU
In y = — constant (4) rc* In (R./r,) 

Applying this equation between limits >„ at r = 0 and y, at ( 
and solving for K yield 

r,' In (R./ru)
K = (5) 

1L 

This equation enables K to be calculated from the rise of the 
wate r level in the well after suddenly removing a slug of water 
from the well Since K, rc. ru, R,, and L in (5) are constants 
( I / / ) In !,,/>, must also be constant Thus field data should 
yield a straight line when they are plotted as In >, versus i The 
term (I ' f) In \a'\l m (5) is then obtained from the best fitting 
straight line in a plot of In j versus i (see the example) The 
value of In R,/ru is dependent on H, D, L, and /•„ and can be 
evaluated from the analog results presented in the next section 
The transmissibihty T of the aquifer is (.alculated by multi
plying (5) by the thickness D of the aquifer or 

Dr, In (R. 'r,) 1 >'« 
T = in (6) 

2L t y, 

This equation is based on the assumption that the aquifer is 
uniform with depth 

Equations (5") and (6) are dimensionally correct Thus K and 
T arc expressed in the same units as the length and time 
parameters in the equations 

E V A L U A T I O N OF R, 

Values of R,. expressed as In /?,//•„, were determined wi th 
an electrical resistance network analog for different values of 
r^, L. H, and D (Figure 1), using the same assumptions as 
those for (1) An axisymmetric sector of 1 rad was simulated 
by a network of electrical resistors The vert ical distance be
tween the nodes was constant, but the radial distance between 
nodes increased with increasing distance from the center line 
(Figure 2) This yielded a network with the highest node 
density near the well, where the head loss was greatest and a 
decreasing node density toward the outer reaches of the sys
tem For a more detailed discussion of graded networks for 
representing axisymmetric flow systems see Liebmann [1950] 
and Bou*er (I960) 

The radial extent of the medium represented on the analog 
was more than 60,000 limes the largest ru value used m the 
analyses Thus the radial extent of the analog system was 
essentially infinite, as evidenced by the fact that a reduction in 
radial extent by several nodes did not have a measurable effect 
on the observed value of/?. 

The value of R, for an infinitely deep aquifer (D = a°) was 
determined by simulating an impermeable and then an in
finitely permeable layer al a tertain value uf D If ilm value of 
D is taken to be sufTiuemK large ihe flow in the svMem when 
the layer at D is taken as bung impermeable is only slightly 
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Fig 2 Node ar rangement (dots) for resistance network analog and potential distribution (indicated as percentages on 

equipotentials) for s>slem with L'rf = 625, H/rv = 1000 and D/ru - 1500 The numbers on the left and at the lop of ihe 
f igure are arb i t rary length units (note breaks in horizontal scale) 

less than the flow when the layer is taken as being in f i n i t e l y results indicated that the effective upper limit of In [(D — H)/ 
permeable The average of the two flows can then be taken as a ru] is 6 Thus if D is considered inf in i ty or (D — H)/rK is so 
good estimate of the flow that w ould occur if the aquifer were large that In [(D - H)/ru] is greater than 6, a value of 6 
represented on the analog as being uniform to inf in i te depth should s t i l l be used for the term In [(D - H ) / r  u ] in (8) 
[Bou*er. 1967) This average flow was used to calculate R, for If D = H, the term In [(D - H ) / r u ] in (8) cannot be used 
D = 00 The analog results indicated that for this condition, which is 

The analog analyses were performed by simulating a system the case of a fu4K penetrating well, (8) should be modified to 
with certain values of ru, H, and D. The electrical current 
entering the 'well' was then measured for different values of L, 

ln Rjr (9) 
ranging from near H to near 0 This was repeated for other 
values of rK, H, and D The condition where L - H could not 
be simulated on the analog because it would mean a short where C i s a dimensionless parameter that is a funct ion of 
between the water table as the source and the w e l l as the sink L'ru as s h o w n in Figure 3 
The electrical current flow in the analog was converted to Equations (8) and (9) vie ld values of In K,/ru that are w i t h i n 
volume per day, and In R,/rm was evaluated with (1) for each 10% of the actual va lue as evaluated bv analog if L > 04//and 
combination of rw, H, L, and D used in the analog wi th in 25T- if L « H (for example, L = 0 \H) 

For a given geometry described by ru, H. and D, the current The analog analyses were performed for wells that were 
flow Q, into the simulated well varied essentially linearly with closed at the bottom Occasional!), however, wells with open 
L and could be described by the equation bottoms were also simulated The flow through the bottom 

appeared to be negligible for all values of rw and L used in the 
Q, = mL -f n (7) analyses If L is not much greater lhan ru (for example. L/rw 

« 4), the system geometry approaches that of a piezometer Because of the linearity between Q, and L the results of the 
cavity [Bouwer and Jackson. 1974], in which case the bottom analyses could be extrapolated to the condition L - H The 
flow can be significant Equations (8) and (9) can also be used values of m in (7) appeared to vary inversely with In H/rm The 
to evaluate In R,/ru if a portion of the perforated or otherw ise values of n varied approximately linearly with In ((D - H)/ 
open part of the well is isolated with packers for the slug lest rw], the slope A and intercept B in these relations being a func-

Equipotentials for the flow system around a partially penetion of L/rw. This enabled the derivation of the following 
trating, par t ia l ly perforated wel l in an unconfined aquifer after empirical equation relating In R,/rw to the geometry of the 
lowering the water level in the well are shown in Figure 2. The system-
numbers along the symmetry axis and the water table repre

,„ *• = I 1 - 1 , A+ B\nKD- sent a r b i t r a r y length uni t s The numbers on the equipotentials 
(8) 

r. Lin (ff/r.) "*" L/r. indicate the potential as a percentage of the total head differ
ence between ihe water table (100%) and the open portion of 

In this equation, A and B are dimensionless coefficients that the well (0^-) shown as a dashed line 
are functions of L/ru, as shown in Figure 3. If D » H. an The value of R, for the case in Figure 2 is 96 7 length units 
increase in D has no measurable effect on In Rt/rw The analog As shown in the figure, this corresponds approximately to the 
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85% equipotential when R, is l a te ra l ly extended from the cen
ter of the open portion of the w e l l Thus most of the head loss 
in the flow system occurs in a cylinder wi th radius R,, w hich is 
indicative of the horizontal extent of the portion of the aquifer 
sampled for K or T The vertical extent is somewhat greater 
than i, as indicated bv, for example, the 80°! equipotential in 
Figure 2 

To estimate the rate of rise of the water level in a w e l l af ter it 
is suddenly lowered, (5) can be w r i t t e n as 

/•, _ . R. . y<>
t = T-frr In — In — (10) 

2KL r, ): 

Bv taking >, = 0 9>0, (10) reduces to 

Iw. = 0 0527 -77 In — (11) 
A A* T ̂  

where /9Wk is the time that it takes for the wa te r level to rise 
90% of the distance to the equilibrium level B> assuming a per
meable aquifer wi th K = 30 m/day. a well w ith rc = 0 2 m and 
L = 10 m. and In (/?,//•„) = 3, (I l)>ields 190* = I 82s Thus if 
> » is taken as 30 cm, it lakes I 8 s for the wate r level to rise 27 
cm, another 1 8 s for the next 2 7 cm (90% of the remaining 3 
cm), and another I 8 s for the next 0 27 cm, or a total of 5 4 s 
for a rise of 29 97 cm Measurement of this fast rise requires a 
sensitive and accurate transducer and a fast-response recorder 
The rate of rise can be reduced by a l lowing groundwater to 
enter through onl> a portion of the open section of the well, as 
can be accomplished w i t h packers 

For a moderately permeable aquifer with, for example, K = 
1 m/day, a well with rc = 0 I m and L = 20 m, and In (Rt/ru) 
= 5, (I I) yields. / = 1 1 4 s In this case, it would lake the water 
level 22 8 s to rise from 30 cm to 0 3 cm below static level 

EXAMPLE 
A slug test was performed on a cased wel l in the a l l u v i a l 

deposit of the Salt River bed west of Phoenix, Arizona The 
well, known as the east well, is located about 20 m east of six 

rapid i n f i l t r a t i o n basins for g roundwa te r recharge with sewage 
ef f luent [Bonder 1970] The s t a t i c wa te r table was at a depth 
of 3m D = 80 m, H = 5 5 m L = 4 ^6 m, rc ~ 0 076 m, and ru 

was taken as 0 12 m to allow for development of the aquifer 
around the perforated portion of the casing A Statham 
PM13ITC pressure transducer was suspended about I m be
low the static w a t e r level in the w e l l (when trade names and 
compan) names are included the) are for the convenience of 
the reader and do not i m p l y preferent ia l endorsement of a 
par t icular product or company over others by the U S De
par tment of Agr i cu l t u r e ) A solid c \ lmder with a volume 
e q u i v a l e n t to a 0 32 m change in wa te r level in the well was 
albo placed below ihe water le\el V\ hen the water level had 
r e t u r n e d to e a J t l i b r i u m the c \ l , nde r was quick!) removed 
The t ransducer output , recorded on a Sargent mi l l ivo l t re
corder v ie lded the \-i r e l a t ionsh ip shown in Figure 4 w i t h y 
plotted on a logar i thmic scale The s t r a igh t - l ine portion is the 
va l id part of the readings The actual >„ value of 0 29 m 
ind ica ted b> the s t ra igh t l ine is close to the theoretical value of 
0 32 m calculated from the displacement of the submerged 
C N l m d e r 

Extending the s t ra igh t l ine in Figure 4 shows that for the 
a r b i t r a r i l y selected l v a l u e of 20 s ) = 0 0025 m T h u s ( l / ; ) l n 
;,'y, = 0238 s ' The v a l u e of L >«, = 38, for which Figure 3 
sields , 4 = 2 6 and B = 0 42 Subs t i tu t ing these values into (8) 
and using the maximum value of 6 for In [(D - H)/rw\ (since 
In [(D- ti ) ' r  u ] for the well exceeds 6) yield In (R,/ru) = 237 
E q u a t i o n (M then gives K = 000036 m/s = 31 m 'day This 
value agrees w i t h K values of 10 and 53 m/day obtained 
previously wi th the tube method on two nearby observation 
wells [Bou*tr 1970] These K values were essentially point 
measurements on the aquifer immediately around the well 
bottoms, w h i c h were at depths of 9 I and 6 1 m, respectively 

COMPARISONS 

Piezometer method The geometrv to w h i c h (8) and (9) and 
the coetlicienis in Figure 3 apply overlaps the geometry of the 
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piezometer method at the lower values of L'rx \\ ith the 
piezometer method a cavity is augered out in the soil below a 
piezometer tube The water level in the lube is abruptK 
lowered ard K of the soil around the caviu is calcula'ed from 
the rale oi rise of ihe w a t e r le \e l in the tube [Bonder and 
Jackson 1974] The equation for A is 

(12) K = 

where A-, is a geometry factor with dimension of length Val
ues of Af were evaluated with an electrolytic tank analog by 
Youngs [1968], whose results were expressed in tabular form as 
A-r/r* for different values of L/ru (ranging between 0 and 8), 
(H - £)//•„, and (D - H)/rv 

Taking a hypothetical case where L/rm = 8, H/rm = 12, and 
D/rw = 16. K calculated with (5) is 18% below K calculated 
with (12) This is more than the 10% error normally expected 
with (8) and (9) for the L/H value of 067 in this case The 
larger discrepancy may be due to the difference in method
ology, or to the fact that the L/rw value is close to the lower 
limit of the range covered on the resistance network analog 

An approximate equation for calculating K with the pie
zometer method was presented b\ Hiorslev [1951] The equa
tion, which is based on the assumptions of an ellipsoidal cavity 
or well screen and infinite vertical extent (upward and down
ward) of the flow system, contains a term [1 + (L/2rv)'Y * 
For most well-slug-tesl geometries. L/2ru will be sufficiently 
large to permit replacement of this term bv L/2rw In that case, 
however, Hvorslev's equation for Qyields^?, = L, which is not 
true. In reality, R, is considerably less than L For example, if 
L = 40 m. /•„ = 0 4 m, H = 80 m, and D = <=, (8) shows that 
R, = 11 9 m, which is much less than the value of 40 m 
indicated by Hvorslev's equation However, since the calcu
lation of K is based on In (R, 'ru) as shown b) (5), the error in 
K is less than the error in R, (i e , 36 and 236%, respectively, m 
this case) 

If, for the above example, the top of the well screen or cavity 
had been taken at the same level as the water table (H = 40 m), 
R, would have been 8 6 m and Hvorslev 's equation would have 
uelded a A value that is 50% higher than K given bv (5) The 
larger error is probabh due to Hvorslev's assumption of in
finite vertical (upward) extent of the flow system, which is not 
met when the cavity is immediately below the water table 
Using Hvorslev's equation for cavities immediately below a 
confining laver would increase the error to 73%. but this, of 
course, is due to the fact that a water table is not a solid 
boundary Hvorslev's equation for the confining layer case can 
be shown to yield R, = 2L 

Auger hole method The analog analyses for (8) and (9) and 
Figure 3 were performed for L < H. because short circuiting 
between the water table and the well prevented simulation of 
the case w here Z. = H If the analog results are extrapolated to 
L - H, however, the geometry of the system in Figure 1 
becomes similar to that of the auger hole technique, for w hich 
a number of equations and graphs have been developed to 
calculate K from the rise of the water level in the well [Bouner 
and Jackson. 1974] Boast and Kirkham [1971], for example, 
developed the equation 

KK-- CC.K (13) 

where CBK was determined mathematically and expressed in 
tabular form for various values of L/r*, (D - H)/rw. and 
yJH Since the rate of rise of the water level in the hole after 
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Fig 4 Plot o f> versus / for slug test on east well 

the removal of a slug of water decreases with decreasing ). 
.Iv/Af is not a constant and the value of K obtained with this 
procedure depends on the magnitude of by used in the field 
measurements The general rule is that by should be relatively 
small 

Taking a hypothetical case w hereto = 2 5 m, y, = 2 4 m, Af 
= 10 s, L = H = 5 m, D = 6 m, and rm = 0 1 m, (5) yields a K 
value that is 36% lower than K calculated with (13) However, 
if y, is taken as 0 5 m, which should give A; = 394 s according 
to the theory that (1/7) ln>0/>, is constant, the K value yielded 
by (5) is 26% higher than K obtained with (13) lf>', is taken as 
0 9 m  , (5) and (13) give identical results 

Slug test on wells in confined aquifers The confined aquifer 
for which the slug test by Cooper et al [1967] was developed is 
an aquifer w ith an internal water source, for example, recharge 
through aquitards or compression of confining layers or other 
material This situation is similar (o that of the unconfmed 
aquifer presented in this paper because the water table is 
considered horizontal, like the upper boundary of a confined 
aquifer, and the water table is a plane source Thus K or T 
calculated with (5) or (6) should be of the same order as K 
calculated with the procedure of Cooper et al [1967], which 
involves plotting the rise of the water level in the well and 
finding the best fit on a familv of l\pe curves Cooper et al 
[1967] presented an example of the calculation of 7" for a well 
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w nh rc = r* = 0 076 m and L = 98 m The resulting value of T 
was 45 8 m' da> Vdlues of D and H for this well were not 
given However, since the well was 122 m deep and completeK 
penetratine ( j t least lheoretn.all\ I D and H must have been 
kc W L C ^ jnd \22 Tt Assumi t l-jl rxnh 0 ^nd // *ca 100 
1 it i \ 1.1 -, 7" - bib m uj\ wnii.h ib LU i patiDli. w ith T 
ootjiiuu tn Cooper el al 

CONCLUSIONS 

The hydraulic conductivity of an aquifer near a well can be 
calculated from the rise of the water level in the well after a 
slug of water is suddenly removed The calculation is based on 
the Thiem equation, using an effective radius R, for the dis
tance over whii_h the head difference between the equilibrium 
water table in the aquifer and the water level in the well is 
dissipated Values of R, were evaluated b> electrical resistance 
network analog An empirical equation was then developed to 
relate /?, to the geometry of the system This equation is 
accurate to within 10-25%, depending on how much of the 
well below the water table is perforated or otherwise open The 
technique is applicable to partial!) or completelv penetrating 
wells in unconhned aquifers It can also be used to estimate the 
hydraulic conductivity of confined aquifers that receive water 
from the upper confining layer through recharge or compres
sion 

The vert ical distance between the rising water level in the 
well and the equilibrium water table in the aquiferjnusl yield a 
straight line when it is plotted on a logarithmic scale against 
time This can be used to check the validity of field measure
ments and to obtain the best-fitting line for calculating the 
hydraulic conductivity Permeable aquifers produce rapidly 
ising water levels that can be measured with fast-response 

pressure transducers and strip chart recorders or x-y plotters 
The portion of the aquifer sampled for hydraulic conductivity 
with the slug test is approximately a cylinder with radius R, 
and a height somewhat larger than the perforated or otherwise 
open section of the wel l 

Hydraulic conductivity values obtained with the proposed 
slug lest arc compatible w i th those yielded by the auger hole 
and piezometer techniques where ihe geometries of the systems 
e v e r l a n and b\ a slue test for i.ompletel> penetrating wells in 
tonlinsd aqu fers 
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Response of a Finite-Diameter Well to an Instantaneous 
Charge of Water* 

HILTON H. COOPER, JR., JOHN D. BREDEHOEFT, AND 
ISTAVHOS S. PAPADOPULOS 

Water Ruources Division, U S Geological Survey, Washington, D C 

A solution is presented for the change in water level in a well of finite diameter 
» known volume of water is suddenly injected or withdrawn A set of t \pe curves tom
fraa tiui solution permits a determination of the transmissibility ol the aquifer (Kc> 
: Aquifer testa; groundwater; hydraulics, permeability) 

INTRODUCTION 

fur* md Knowlet [1954] introduced a 
for determining the transmissibility of 

from observations of the water level 
t **fl after a known volume of water is sud-
BT ajetted mto the well. (See also Ferns 
4 f!DS2J). They reasoned that for practical 

tb« well may be approximated by an 
line source in the infinite region, 

»»** The residual head differences due to 
**rtm are described by 

-r'S/4TI 
(D :

V * *•••• in head at distance r and time ' 
<!• to the injection; 

* "* •*•«• from the line source or center of 

«aee instantaneous injection; 
of water injected, 

of aquifer; 
1.. of storage of aquifer. 

further that the head H in the 
would be described closely by (1) 
l equal to the effective radius r. 
- P- MW9] of the screen or open 

««. KMC r. is small, the exponential ap
«y qiucldy, so that the equation 
H = V/Wt, which can be written 

T » f(l/0/4rff (2) 

that the eqiiat,on is ^ahd for a 

by the Director, U S 

well of finite diameter, a determination of the 
transmissibility can be obtained from the slope 
of a plot of head H \ersus the reciprocal of 
time (I/O 

Since the volume of water injected into the 
well is -r,'Ha, where r, is the radius of the cas
ing in the internal o\cr which the water level 
fluctuates ind #0 is the initial head increase in 
the well, equation 1 can be written 

-"s/tTlh/H, = (rc*/±Ti)e (3) 

and equation 2 can be written 

H/H0 = rc
2/±Tt (4) 

Recently Bredehoeft et al [1966] demon
strated by means of an electrical analog model 
of a well-aquifer s\stem that equation 3 gives a 
satisfactory ipproximation of the head in an 
injected well onl\ i t t o r r l ie t ime t is lanre 
enough for the ratio // //, to be \erv ^m ill 
(see Figure 1) The ob=cr\od diccrrpanc\ ip
pears to inse from the lasumption tint the in
jected well can be approximated !>\ i line source 

We present here in e\ict solution lor the 
head in and around i uell of hnite diimeter 
after the well is instxntaneoush chirged w i t h a 
known volume of w ater 

ANALYSIS 

Consider a nonflowing well cased to the top of 
a homogeneous isotropic artesian aquifer of uni
form thickness, and screened (or open) thronili
out the thickness of the aquiier (Figure 2) Sun
po^e tint the wel l is m-nntuieouah clnrced 
wi th a \olume V of w iter (We wil l consider 
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' Type curve for X 10 
from Fig 3 _ 
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-Analog Resul ts 

10 10' 10° 10 

Fig. 1. Comparison of analog results with curve 
representing line-source solution. 

an injection as a positive charge and a with
drawal as a negative one.) The water level in 
'he well instantaneously moves to the height 
//„ = V/-r° ibo\e or below its initial level and 
immediately begins to return to its initial level 
according to some function of time H ( t ) , Mean
while the head in the surrounding aquifer varies 
according to h ( r , t )  . Our objective is to find a 
solution for h(r, t) and / / f t ) . The inertia of 
the column of water in the well will be neglected. 
(See, in this connection, Bredehoeft et al. 
[1966]). Since the solution to be obtained can 
be superposed on any initial condition, we can 
simplify the problem without loss of generality 
by assuming that the head is initially uniform 
and constant. 

The problem is described mathematically by 

l/r(dh/dr) 

= S/T(dh/dt) (r > r.) (5) 

h(r. + 0. () = H(t) (t > 0) (5a) 

h(<*> . M = 0 (t > 0) (56) 

 \XD 

•2m ,T[dk(r. + 0, t)]/dr 

= TTc-(dH(t)/di) (t > 0) 

h(r, 0) = 0 (r> r,) 

Equation 5 is the differential equation 
ing nonsteady radial flow of confined 
water. (See, for example, Jacob, 1950, p. 
Boundary condition 5o states that after tl»& 
instant the head in the aquifer at the fare<4> 
well is equal to that in the well. Boundary 
dition 56 states that as r approaches a 
the change in head approaches zero. 
5c expresses the fact that the rate of 9o« ^ 
water into (or out of) the aquifer is equal t*^ 
rate of decrease (or increase) in voiumeof' 
within the well. The conditions 5d and 5« 
that initially the change in head a ten 
where outside the well and equal to H, 
the well. 

By applying the Laplace transform witfc » 
spect to time the problem is reduced to 

Vdr* + l/r (dh/dr) = (S/71) (pi) 

h(<*>, p) = 0 {I 

r. + 0, p)]/6V 

= (re
2/2r.T)[pA(r. + 0, p) - tf.] 

tor which the solution is 

*( r ' P> Tq[r.qKa(r.q) 

where q = (pS/T)*, and a = r.'S/r.'. 
The solution h(r, t) is the inverse t 
which is available from the analogous 
in heat flow [Carslaw and Jaeger, 1959, p. 

h = 2̂ f" 
IT Jo 

- 2ar>(ti)] 

where ft = Tt/r.' and 

A(u) = [uJo(u) 
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V 

-Water level immediately 
after injection 

— Water level at time t 

Head in aquifer 
_ at time t 

hfr.fj 

-Initial head 
in aquifer 

-Well casing 

• • • . i H£-
I 

I , r——Wel l screen or 
x ,  - i l l wall o f open hole 

Aquifer • ' . . ' ! ' •. . -

Idcaliied representation of a well into which .1 volume V of water is suddenly 
injected. 

I had H(t) inside the well, obtained by sub- transmissibility determined from these data 
[ r = r, in equation 8, is agreed fairly well with one obtained by another 

method.) 
A family of type curves plotted on semilog/" r*"- «V(u A(u)) (9) 

J" anthmic paper, as in Figure 3, permits a de
t at H/H, computed by numerically in- termination of the transmissibility. The method 
t equation 9 are given in Table 1. Values is similar to the Theis graphical method [Wen

from the line-source solutions, eqaa- zd, 1942]. A test on a \voll near Dawsonville, 
3 and 4, are given in Table 2. In Figure 3 Georgia, will be nsod to demonstrate the method. 

from Table 1 are represented as a This well is cased to 24 m with 15.2-cm (0-inchl 
of five cun-es of H/H, versus the di- rasing and drilled as a 15.2-cm open hole to a 

time parameter /? = Tt/r.', one depth of 122 m. Fioure 4 is a reproduction of a 
for oaeh of five values of the parameter chart showing the hydrograph of the well af ter 

Also represented, by a dashed the sudden withdrawal of a long weighted float 
ire the values computed from equation from the well. The weight of the float was 10.16 

kilograms, and hence by the principle of Archi
»PPMent from Tables 1 and 2 and from medes it had displaced a volume of 0.01016 ms 

the line-source solutions 3 and 4 of water when floating in the well. Its with-
by ftrru and KnowUs [1954] give a drawal was therefore equivalent to a negative 

••PPmnmation of the finite-source solution charge of V = 0.01016 m1. From the relation 
** 1«rW values of the time parameter Ho = V/TTT' the initial head change is found to 

.. Tbe approximation seems to be accepta- be //, = 0.560 m. 

?' ?reater thfln 10° (or> e uivalent| The hydrograph in Figure 4 was recorded q y
^D about ao°25)  (Jn the test electrically from a pressure transducer, which -

City, Indiana, used by Ferris and was suspended below rhc water surface in the 
ovomplify their method, /////„ well. Table 3 lists data from th i s rhart . To dc

- " H i •„ l)00l i|ld r]K, v.iiu(? i |f i"rni inp Hit1 iqniiVr fo-i-' M i l - - h n <l;':t ,f 

? 

:f# ^^--:-f^^p.ffi-^mA
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1 VBL L 1 \ allies of // //) lor i \\V1I ot Finite Diameter 
< umputeU trom equation y  j 

H i HQ 

Tl,rt> a = 10-' a = 10-* a = 10-' a = 10-' a  10-» 

1 00 X 10-' 0 9771 0 9920 0 9969 0 9985 0.9092 
2 lo X 10~» 0 9658 0 9876 0 9949 0 9974 0.9985 
4 64 X 10-' 
1 00 X lO"1 

0 9490 
0 9238 

0 9807 
0 9693 

0 9914 
0 9853 

0 9954 
0 9915 

0 9970 
0 9942 

2 15 X 10-" 0 SS60 0 9505 0 9744 0 9841 0 9888 
4 64 X 10 0 8293 0 9187 0 9545 0 9701 0 9781 
1 00 X 10-; 0 74bO 0 8655 0 9183 0 9434 0 9572 
-> 15 X 10-' 
4 l>4 X 1C"1 

0 62S9 
0 17^2 

0 7782 
0 6436 

0 8538 
0 7436 

0 8935 
0 8031 

0 9167 
0 8410 

1 00 X 10° 0 3117 0 4598 0 5729 0 6520 0 7080 
2 13 X 10° 0 1665 0 2597 0 3543 0 4364 0 5038 
4 04 X 10° 0 07415 0 1086 0 1554 0 2082 0 2620 
7 00 X 10° 0 04625 0 06204 0 08519 0 1161 0 1521 
1 00 X 101 

1 40 X 101 
0 03065 
0 02092 

0 03780 
0 02414 

0 04821 
0 02844 

0 06355 
0 03492 

008378 
0 04428 

2 15 X 10' 0 01297 0 01414 ' 0 01545 0 01723 0 01999 
3 00 X 10' 0 009070 0 009615 0 01016 0 01083 001169 
4 b4 X U)1 

7 00 X It)1 

1 UO X 102 

0 005711 
0 003722 
0 002577 

0 005919 
0 003809 
0 002618 

0 006111 
0 003884 
0 002653 

0 006319 
0 003962 
0 002688 

0 006554 
0 004046 
0 002725 

2 15 X 10' 0 001179 0 001187 0 001194 0 001201 0001208 

plotted on femilogirithmic paper ol the same With the arithmetic axes coincident, U»<ta| 
scale as that of the t\pe curves in Figure 3, plot is translated horizontally to a 
and this plot is superposed on the type curves, where the data best fit the type cum, i 

TABLE 2. Values ol H/H, (or Line-source Approximation ol a Well 

from equation 3 

Tt rc- a. = 10-' 10- a = 10-' 10-« a - 10-» 

1 00 X 10-' 0 000000 20 52 194 7 243 8 249 4 2501 
2 15 < 10-» 
4 64 X 10-» 

0 001035 
0 2463 

!6 35 
31 44 

103 5 
51 05 

115 0 
53 59 

116 2 
53 85 

1153
53 a 

1 00 X 10-1 2 052 19 47 24 38 24 94 24 99 2500 
2 15 X 10-= 3 635 10 35 11 50 11 62 11 63 11.0 
4 64 X 10-» 3 144 5 105 5 359 5 385 5 388 
1 00 X 10-' 1 947 2 438 2 494 2 499 2.500 
2 15 X 10~l 1 035 1 150 1 162 1 163 
4 64 X 10-1 0 5105 0 5359 0 5385 0 5388 
1 00 X 10° 0 2438 0 2494 0 2499 0.2500 

7
1
 "** 

? J -_, ~~ 
2 15 X 10° 
4 64 X 10" 

0 1150 
0 05359 

0 1162 
0 05385 

0 1163 
0 05388 

7 00 X 10* 0 03558 0 03570 0 03571 
1 00 X 101 0 02494 0 02499 0 02500 
1 40 X 101 0 01783 0 01786 
2 15 X 101 0 01162 0 01163 
3 00 X 10l 0 008326 0 008333 
4 64 X 10' 0 005385 0 005388 
7 00 X 101 

1 00 X 10l 
0 003570 
0 002499 

0 003571 
0 002500 0.0 

2 H X 10' 0 001103 
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*i- radius of scree 
or open hole 

rc  radius of casing 
in interval over 
which water level 
'luctuates 

Storage coef f ic ient — 
of aquifer 

*-

T 

-f 

Type curves for wells 
of finite diameter — 

f~ line source approximation — 
H 

10 

Fig. 3. Type curves for instantaneous charge in well of finite diameter 

;/,//,?•=• w Figure 5 In thia position the time The determination of T is not so sensitive to
*, t ** Jl we on the data coordinates is found to the choice of the curves to be matched Whereas 

Tt/r,' = 1 0 on the tvpe-eurve the determined value of S \vill change bv an 
Hence the transmissibihty is com

116 

J.1! I" L«L! FFHF 11 •* = 5 3 cm sec ' 
ple the coefficient of storage can be
 
b>' interpolating from its values for
 

*'*"' ̂ t lie on either side of the data 
IMtched P°8ltl(>n. Thus, in the ex

(lt9Cnbed' the coefficient of storage = i^-) sjuge for thls weU f^ _ ^ 

d the P0"1*3 fal1 on tne curve ^ w

i ^owever' ^ause the matching of
 
™ ™ t>-pe curves depends upon the
 

t%1)e curi es  whlch dlffer on]' ' y
" rhffers b' ln order °f magnitude, Fi2 4 •on\ i l p , 

°f S bx thls method h Georirn to me 
Bidden n i t h d i 



T V G t i  I 1 i \\ , r i M l i ' I • - A , l l ( 

\\ i 1 i, r I i - i - i p t u cul l - \\ IU1 11 . \ t 

I \\ umou I . t 

t ( ̂ ec 1 ' Head \ in // 1 1,1 H 11 

-1 0 896 
0 0 336 0 560 1 000
3 0 333 0 439 0 457 0816
6 0 167 0 504 0 392 0 700
9 0 111 0 551 0 345 0 616

12 0 0833 0 588 0 308 0 550
15 0 0667 0 616 0 280 0 500
IS 0 0556 0 644 0 252 0450

21 0 0476 0 b72 0 224 0 400
24 0 0417 0 b91 0 205 0 366
27 0 0370 0 709 0 1S7 0 3 5 4
?0 0 0333 0 72S 0 168 0 300
J3 i ) 050! 0 747 0 14') 0 266
36 0 027s 0 756 0 140 0 250
39 0 02 5b 0 705 0 131 0 234
42 0 023S 0 7S4 0 112 0 200
45 0 0222 0 788 0 108 0 193
48 0 0208 0 803 0 093 0 166
51 0 0196 0 807 0 089 0 159 if

i 54 0 0185 0 814 0 082 0 146
57 0 0175 0 f>21 0 075 0 134
iiO 0 0167 0 825 0 071 0 127
t ° t\ i i abo 0 0159 0 Sol 0 065 0 116

order of magnitude when the data plot is moved
irom one Upe curve to another, that of T win
change much less From a knowledge of the 
geologic conditions and other considerations one 
fan ordmanlv estimate 3 within an order of 
maemtude and thereby eliminate some of the 
doubt 1= to w h a t \ uue ot a- 1= 'o be used for 
rmrrhms the data plot 

Figure 6 shows the dit i from the test on the 
Dausonville well plotted according to the Fer-
ns-KnowIes method The points do not fall 
lions a straiaht line as postulated in this method 
but, instead, fall ilong the trace of the t\pe 
curve for a — 10"*, \vhich has been transferred I I from Figure 5 Also shown is a straight line 
throueh the origin whose slope, when used ac
cording to the Ferris-Knowles method, will yield 
the transmissibihty of 5 3 cm'/sec obtained by 
matching the data to the type curves 

CONCLUSION 

The judgment of an experienced hydrologist 
is needed to decide the significance, if any, of a 
determination of T bv the method of instantane

*ype c u r v e for C L : : I O 
 See F|9 3) „ „ , *>

i 
 r, = r, = 7 6 cm F ; 

37^- « „• 
 T =— -Li. 

„ , * ' ' i 
0 6 l~ v = !L2H76|' 4 • 

^ " 
05- \ = 5 3 cmS* i \ '" 

i V 
Q 4 _ \
 

 Dots represent V
 
 data t rom test on V
 
 03 — w e l l a t D a w s o n v i l l e \ 
 See Table 2 - 1 

\ 
 0 2 - i. 

u , o \ _
[ y. - \ 

( 01 r- =  ' \
 
"- \
 

~ •= \.
 
0 ' ^ 1""" -.̂  

i 10 100 * 
Msec) "*• ^ 

Fiz 5 Plot of data from test at Dawaor >| 
Georgia, superposed on type curve. f j^ 

f to n » 
ous charge As Ferns et al [1962] 
warned 

the duration of a 'olug' test is very
 
hrnee the estimated transmissibdiry del*
 
mined from the test will be represeotitm
 
onlv of the water-boaring material close toil*
 
well Serious errors will be introduced uniw
 
the . well is fully developed and «••
 
pletelv penetrates the aqmfer.
 

Few wells completely penetrate an aquifer, 5 
it is nevertheless possible under some 
-tances for a hydrologist to derive useMi 
formation from a test on a partially ] 
well. Since the vertical permeabilities of i 
stratified aquifers are only small frutioMl 
the horizontal permeabilities, the induced 
within the small radius of the cone tlatl 
velops during the short period of obserntiai 
likely to be essentially 2-dimensionaL 
fore, the determined value of T would i 
approximately the transmissibility of thrt1 
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Instantaneous Charge 

Dashed curve represents 
trace of type curve 
transferred from Fig 3 

Dots represent data 
from test on well at 
Dawsonville 

'See table 2) 

Line whose slope yields 
T = 5 3 cm sec obtained 
from type curve match 

(See Figure 5] 

015 020 

. 9. Data from test on well of Dawsonville, Georgia, plotted according to the Ferns 
Knowles method 

^ 'J* aquifer in which the well is screened or 
<«fc provided that the aquifer is reasonablj 
»«B|B>eoua and isotropic in planes parallel 
*4t beddrng and provided that the effects c 

'. ran be estimated closely 
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On the Analysis of 'Slug Test' Data 
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Methods of analyzing 'slug test' data are reviewed, and additional type curves for the analysis 
at test data from formations with very low storage coefficients are presented. 

The 'slug test' as a method of estimating the 
UBanmaaivity of an aquifer was introduced by 
frmi and Knowles [1954] (see also Ferris et al. 
[1962D- A« is well known, the test consists of 
causing an instantaneous change in the water 
lirel of a well either by suddenly introducing or 
nnovmg a known volume of water or by any 
aUt«r possible means and observing the recovery 
<t the water level in the well with time. The 
Bftbod proposed by Ferris and Knowles [1954] 
for tnftlyiing the test data is based on a solution 
i&u assumes a well of infinitesimal diameter 
.'mathematical line source) and that can be 
fltprand as 

(D 

where 

Hh instantaneous head change m the well; 
H, head in the well at time t > 0; 
',, radius of the well casing in the interval over 

which the head change takes place: 
T, transmissivity of the aquifer: 
', time since the instantaneous head change. 

The transmiasivity is determined from the slope 
a* M arithmetic plot of HorolH/H0 against l/t. 
Uter we [Cooper et al., 1967] presented a solution 
fart well of finite diameter and showed that the 
fin* source approximation of Ferris and Knowles 
* valid only for the relatively large times t > 100 
yr, or, equivalently, when H/H, < 0.0025 

Our solution, which is applicable for all times t, 
has the form 

/////, = F(0, a) (2) 

where 

r., effective radius of the well; 
S, storage coefficient of the aquifer; 

F(0, a), a function whose tables and graphs were 
presented for five orders of a, 10~'-10~', 
and for 10~J < j3 < 2.15 X 10» (for 
larger values of S the function is 
closely approximated by equation 1). 

On the basis of this solution a type curve method 
for analyzing test data was proposed. 

As both Ferris ct al [1962] and Cooper et al. 
[1967] recognize, transmissivities determined 
from the analysis of slug test data are 'represent
ative only of the water-bearing material close to 
the well.' The test provides, however, an 
economical means of determining 'point' traiih
missivities. In some types of groimdwater in
vestigations a large number of such point 
transmissivities are often of greater use than a 
single value of the transmissivity obtained from a 
long-term pumping test at the same cost. The 
test has also been used as an indicator of the 
effectiveness of well development (W. A. 
Meneley, oral communication, 1972). In a 
properly developed well the slug test trans

** 'he dashed line in Figure 1). missivity should be higher than the long-term 
pumping test transmissivity. In the oil industry 

© 1973 by ,he .\merlc:ln Geoplnsical Union the type curve method lias been adapted to 

1087 
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TABLE 1. Values of H;H<, for a Well of Finite Diameter 

Tt/r,* a = 10-* a = 10-' 

0.001 0.9994 0.9996 
0.002 0.9989 0.9992 
0.004 0.9980 0.9985 
0.006 0.9972 0.9978 
0.008 0.9964 0.9971 
0.01 0.9956 0.9965 
0.02 0.9919 0.9934 
0.04 0.9848 0 9875 
0 06 0.9782 0.9819 
0 . 08 0.9718 0.9765 
0. 1 0 9655 0 9712 
0 .  2 0 9361 0.9459 
0 .4 0.8828 0 8995 
0.6 0 8345 0 . 8569 
0.8 0.7901 0.8173 
1.0 0.7489 0.7801 
2.0 0.5800 0.6235 
3 0 0 . 4554 0.5033 
4.0 0.3613 0.4093 
5.0 0.2893 0.3351 
6.0 0 2337 0.2759 
7.0 0.1903 0.2285 
8.0 0 1562 0 . 1903 
9.0 I) 1292 0.1594 

10.0 0.1078 0.1343 
20.0 0.02720 0.03343 
30.0 0.01286 0.01448 
40.0 0.008337 0.008898 
50.0 0.006209 0.006470 
60.0 0.004961 0.005111 
80.0 0.003547 0.003617 

100.0 0.002763 0.002803 
200.0 0.001313 0.001322 

analyze drill-stem tests [Kohlhaas, 1972], most 
of which 'do not have production to the surface, 
either because of low formation productivity or 
because of the limited duration of the flow period.' 

In recent years the increased interest in 
determining the hydrologic properties of low 
transmissivity formations, mostly in relation 
with deep-well waste disposal studies, has also 
increased the popularity of the slug test. The 
yield of test wells in tight formations is often too 
low to permit a pumping test of even relatively 
short duration, and the slug test becomes one of 
the few available field test methods. Some of 
these tight formations because of their low 
compressibility and low porosity, sometimes as 
low as 0.1%, have also a very small storage 
coefficient. Under these conditions the value of 
the parameter a appearing in (2) is smaller than 
1Q-5, and the test ilata cannot be matched to the 
available type curves. These conditions were 

a = 10-' a = 10-' a = 10->« 

0.9996 0.9997 0.9997 
0.9993 0.9994 0.9995 
0.9987 0.9989 0.9991 
0.9982 0.9984 0.9986 
0.9976 0.9980 0.9982 
0.9971 0.9975 0.9978 
0.9944 0.9952 0.9958 
0.9894 0.9908 0.9919 
0.9846 0.9866 0.9881 
0 9799 0.9824 0.9844 
0 9753 0.9784 0.9807 
0.9532 0.9587 0.9631 
0.9122 0.9220 0.9298 
0.3741 0.8875 0.8984 
O.S383 0.8550 0.8686 
0.8045 0.8240 O.S401 
0.6591 0.6889 0.7139 
0 . .5442 0.5792 0.6090 
0.4517  0.4891 0.5222 
0.3768 0.4146 0.4487 
0.3157 0.3525 0.3865 
0 2655 0.3007 0.3337 
0 2243 0.2573 0.2888 
0 1902 0.2208 0.2505 
0.1620 0.1900 0.2178 
0.04129 0.05071 0.06149 
0.01667 0.01956 0.02320 
0.009637 0.01062 0.01190 
0.006789 0.007192 0.007709 
0.005283 0.005487 0.005735 
0.003691 0.003773 0.003863 
0.002845 0.002890 0.002938 
0.001330 0.001339 0.001348 

observed in data from tests conducted on ai 
shales at the Piceance Basin, Colorado, by J. D 
Bredehoeft and R. G. Wolff of the U.S. Goo-
logical Survey and were also reported to us by 
several investigators conducting tests on similar 
formations elsewhere. 

Therefore we are presenting here an extenso* 
to the previously available values of F(P, a), I*, 
of H/Ht, for another five orders of a, lO-Mfr"* 
(Table 1). These values are plotted together rtfc 
the previously available type curves in Figure I. 
As can be noted in the figure, for thew •"• 
values of a the curves have a very similar sbap» 
run close to each other, and are almost paraM 
for most of their length. This fact indicate* thai, 
when the storage coefficient is so small, &* 
recovery of the water level in the test «• 
becomes very insensitive, even to order 
magnitude changes in the storage coeffia** 
In Cooper , • < at. (1967] we stated that 'a deW»



1089 PAPADOPULOS ET AL.: BRIEF REPORT 

3401 
7139 
5096 
52ZJ 
1487 
3805 
1337 
2888 
2505 
2178 
16149 

L-ed on r>tl 
,. by J. D. 
U.S. fJ«w 
\ 10 Ul )>T 

on 'imil»r 

«J,a). i f 
10- MO-" 
ether wi th 

hcse small 
ilar :ih*i>«. 

catcs that. 
small, ih*1 

teat well 
order d 

10 102 

Tt/rc
2 

Fig. 1. Type curves for instantaneous change in a well of finite diameter. 

BiMlion of S by this method has questionable 
liability1; reliability becomes even more 
Twstiotuxble when a is smaller than 10-». Of 
furs*, the similarity of the type curves in this 
.inire of a also affects the determinations of 
WMsmissivity. Even the most carefully and 
wcurately collected test data could easily lie 
«»tched with more than one of the type curves. 
The best one could expect is to be within one or 
t*o orders of magnitude of the actual a. An 
««lysis in the range a < 10-' indicates that, if 
*•• value of a for the chosen type curve is within 
**o orders of magnitude of its actual value, the 
•"w in the determined T would be less than 
*ooul 30%. This possible error should be kept in 
"""I when one is making use of transmissivitiea 
••"mnincd by this method. 
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(Rising head test 1)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-01-01
 
Test by: K. Arena Date: 10/28/91
 
Analysis:K. Arena Date: 11/25/91
 

USER INPUT DATA WORKSHEET A= 2.7 ERR
 
Aquifer Thickness= 20.24 FIGURES B = 0.42 ERR
 
Exposed Len.(Le) = 15 C = 2.4 ERR
 
Well Length (Lw) = 13.22 R(eq) = 0 1873 0.0675 ERR
 
Casing Radius(Re)= 0.083 Est. Rw ERR
 
Well Radius (Rw) = 0.333 Est. n -0.023
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.5984 ERR
 
Slug Volume = 0.025 ln(Re/Rw) 2.5053 ERR
 
Static Level = 6.50 Max. Y(t) 1.77
 
Offset time = 0 Regr. Y(0) 1.74
 
Shape Factor = 24.8 Casing Y(0) 1.15 DRAINED
 
(F from est. Rw) ERR
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 2.7E-02 5.3E-02 39.11
 
Bouwer & Rice - estimated porosity 3.5E-03 7.0E-03 5.09
 
Bouwer & Rice - estimated Rw ERR ERR ERR
 
Hvorslev - user porosity and Rw 3.6E-02 7.2E-02 52.37
 
Hvorslev - estimated porosity 4.7E-03 9.3E-03 6.81
 
Hvorslev - estimated Rw ERR ERR ERR
 

Regression Output:
 
Constant 0.556636
 
Std Err of Y Est 0.018701
 
R Squared 0.936918
 
No. of Observations 8
 
Degrees of Freedom 6
 

X Coefficient(s) -8.17235
 
Std Err of Coef. 0.865707
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -1.77 1.77 0.5710 B 0, 5566
 
0.0033 -1.73 1.73 0.5481 0, 5297
 
0.0066 -1.63 1.63 0.4886 0.5027
 
0.0099 -1.56 1.56 0.4447 0.4757
 
0.0133 -1.56 1.56 0.4447 0.4479
 
0.0166 -1.51 1.51 0.4121 0.4210
 
0.02 -1.5 1.50 0.4055 0.3932
 

0.0233 -1.46 1.46 0.3784 0.3662
 
0.0266 -1.43 1.43 0.3577 0.3393
 
0.03 -1.4 1.40 0.3365 0.3115
 

0.0333 -1.36 1.36 0.3075 0.2845
 
0.05 -0.98 0.98 -0.0202 b2 0.1480
 

0.0666 -0.73 0.73 -0.3147 0.0124
 
0.0833 -0.64 0.64 -0.4463 -0.1241
 

0.1 -0.58 0.58 -0.5447 -0.2606
 
0.1166 -0.5 0.50 -0.6931 -0.3963
 
0.1333 -0.44 0.44 -0.8210 -0.5327
 
0.15 -0.38 0.38 -0.9676 -0.6692
 

0.1666 -0.35 0.35 -1.0498 -0.8049
 
0.1833 -0.33 0.33 -1.1087 -0.9414
 



0.2 -0.31 0.31 -1.1712 -1.0778 
0.2166 -0.29 0.29 -1.2379 -1.2135 
0.2333 -0.28 0.28 -1.2730 -1.3500 
0.25 -0.27 0.27 -1.3093 e2 -1.4865 

0.2666 -0.26 0.26 -1.3471 -1.6221 
0.2833 -0.25 0.25 -1.3863 -1.7586 

0.3 -0.24 0.24 -1.4271 -1.8951 
0.3166 -0.24 0.24 -1.4271 -2.0307 
0.3333 -0.23 0.23 -1.4697 -2.1672 
0.4167 -0.21 0.21 -1.5606 -2.8488 

0.5 -0.2 0.20 -1.6094 -3.5295 
0.5833 -0.19 0.19 -1.6607 -4.2103 
0.6667 -0.19 0.19 -1.6607 -4.8919 
0.75 -0.18 0.18 -1.7148 -5.5726 

0.8333 -0.19 0.19 -1.6607 -6.2534 
0.9167 -0.18 0.18 -1.7148 -6.9350 

1 -0.17 0.17 -1.7720 -7.6157 
1.0833 -0.17 0.17 -1.7720 -8.2965 
1.1667 -0.17 0.17 -1.7720 -8.9781 
1.25 -0.17 0.17 -1.7720 -9.6588 

1.3333 -0.17 0.17 -1.7720 -10.3396 
1.4166 -0.17 0.17 -1.7720 -11.0203 

1.5 -0.17 0.17 -1.7720 -11.7019 
1.5833 -0.17 0.17 -1.7720 -12.3827 
1.6667 -0.17 0.17 -1.7720 -13.0642 

1.75 -0.17 0.17 -1.7720 -13.7450 
1.8333 -0.17 0.17 -1.7720 -14.4257 
1.9167 -0.17 0.17 -1.7720 -15.1073 

2 -0.17 0.17 -1.7720 -15.7881 
2.5 -0.16 0.16 -1.8326 -19.8743 

3 -0.16 0.16 -1.8326 -23.9604 
3.5 -0.16 0.16 -1.8326 -28.0466 
4 -0.16 0.16 -1.8326 -32.1328 

4.5 -0. 17 0.17 -1.7720 -36.2190 
5 -0.17 0.17 -1.7720 -40.3052 

5.5 -0.16 0.16 -1.8326 -44.3913 
6 -0.16 0.16 -1.8326 -48.4775 

6.5 -0.16 0.16 -1.8326 -52.5637 
7 -0.16 0.16 -1.8326 -56.6499 

7.5 -0.17 0.17 -1.7720 -60.7361 
8 -0.17 0.17 -1.7720 -64.8222 

8.5 -0.16 0.16 -1.8326 -68.9084 
9 -0.16 0.16 -1.8326 -72.9946 

9.5 -0.16 0.16 -1.8326 -77.0808 
10 -0.17 0.17 -1.7720 -81.1670 
12 -0.16 0.16 -1.8326 -97.5117 
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(First rising head test]
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-01-02
 
Test by: K.Arena Date: 10/28/91
 
Analysis:K.Arena Date: 12/03/91
 

USER INPUT DATA WORKSHEET A= 5.7 5.7
 
Aquifer Thickness= 300 FIGURES B = 1.08 1.08
 
Exposed Len.(Le) = 46.69 C = 6.4 6.4
 
Well Length (Lw) = 77.7 R(eq) = 0 2500 0.2500 0.2500
 
Casing Radius(Re)= 0.250 Est. Rw 0.250
 
Well Radius (Rw) = 0.250 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 2.2713 2.2713
 
Slug Volume = 0.153 ln(Re/Rw) 3.8928 3.8928
 
Static Level = 6.31 Max. Y(t) 0.75
 
Offset time = 0 Regr. Y(0) 0.73
 
Shape Factor = 56.1 Casing Y(0) 0.78 UNDRAINED
 
(F from est. Rw) 56.1
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 4.4E-05 8.7E-05 0.06̂ 
 
Bouwer & Rice - estimated porosity 4.4E-05 8.7E-05 0.06
 
Bouwer & Rice - estimated Rw 4.4E-05 8.7E-05 0.06
 
Hvorslev - user porosity and Rw 6.0E-05 1 2E-04 0.09
 
Hvorslev - estimated porosity 6.0E-05 1, 2E-04 0.09
 
Hvorslev - estimated Rw 6.0E-05 1.2E-04 0.09
 

Regression Output:
 
Constant -0.30993
 
Std Err of Y Est 0.005895
 
R Squared 0.908633
 
No. of Observations 10
 
Degrees of Freedom 8
 

X Coefficient(s) -0.01704
 
Std Err of Coef. 0.001911
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -0.75 0.73 -0.3147 -0.3099
 
0.0033 -0.73 0.75 -0.2877 -0.3100
 
0.0066 -0.75 0.73 -0.3147 -0.3100
 
0.0099 -0.73 0.75 -0.2877 -0.3101
 
0.0133 -0.75 0.72 -0.3285 -0.3102
 
0.0166 -0.72 0.74 -0.3011 -0.3102
 
0.02 -0.74 0.73 -0.3147 -0.3103
 

0.0233 -0.73 0.73 -0.3147 -0.3103
 
0.0266 -0.73 0.74 -0.3011 -0.3104
 
0.03 -0.74 0.74 -0.3011 -0.3104
 

0.0333 -0.74 0.74 -0.3011 -0.3105
 
0.05 -0.74 0.74 -0.3011 -0.3108
 

0.0666 -0.74 0.74 -0.3011 -0.3111
 
0.0833 -0.74 0.74 -0.3011 -0.3114
 

0.1 -0.74 0.74 -0.3011 -0.3116
 
0.1166 -0.74 0.74 -0.3011 -0.3119
 
0.1333 -0.74 0.74 -0.3011 -0.3122
 
0.15 -0.74 0.74 -0.3011 -0.3125
 

0.1666 -0.74 0.74 -0.3011 -0.3128
 
0.1833 -0.74 0.74 -0.3011 -0.3131
 



0.2
 
0.2166
 
0.2333
 
0. 25
 

0.2666
 
0. 2833
 

0. 3
 
0.3166
 
0.3333
 
0.4167
 

0.5
 
0.5833
 
0.6667
 
0.75
 

0.8333
 
0.9167
 

1
 
1.0833
 
1.1667
 
1. 25
 

1.3333
 
1.4166
 

1. 5
 
1.5833
 
1. 6667
 
1.75
 

1.8333
 
1.9167
 

2
 
2.5
 

3
 
3 . 5
 
4
 

4. 5
 
5
 

5.5
 
6
 

6. 5
 
7
 

7.5
 
8
 

8.5
 
9
 

9. 5
 
10
 
12
 
14
 
16
 
18
 
20
 
22
 
24
 

-0.74
 
-0.74
 
-0.74
 
-0.74
 
-0.74
 
-0.74
 
-0.74
 
-0.74
 
-0.74
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.73
 
-0.72
 
-0.72
 
-0.72
 
-0.72
 
-0.72
 
-0.72
 
-0.72
 
-0.71
 
-0.71
 
-0.71
 
-0.71
 
-0.7
 
-0.69
 
-0.69
 
-0.69
 
-0.68
 
-0.68
 
-0.67
 
-0.67
 
-0.67
 
-0.66
 
-0.66
 
-0.65
 
-0.65
 
-0.64
 
-0.64
 
-0.63
 
-0.62
 
-0.6
 
-0.59
 
-0.57
 
-0.57
 
-0.56
 

0.74 -0.3011 
0.74 -0.3011 
0.74 -0.3011 
0.74 -0.3011 
0.74 -0.3011 
0.74 -0.3011 
0.74 -0.3011 
0.74 -0.3011 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.73 -0.3147 
0.72 -0.3285 
0.72 -0.3285 
0.72 -0.3285 
0.72 -0.3285 
0.72 -0.3285
 
0.72 -0.3285
 
0.72 -0.3285
 
0.71 -0.3425
 
0.71 -0.3425
 
0.71 -0.3425
 
0.71 -0.3425
 
0.70 -0.3567
 
0.69 -0.3711
 
0.69 -0.3711
 
0.69 -0.3711
 
0.68 -0.3857
 
0.68 -0.3857
 
0.67 -0.4005
 
0.67 -0.4005
 
0.67 -0.4005
 
0.66 -0.4155
 
0.66 -0.4155
 
0.65 -0.4308
 
0.65 -0.4308
 
0.64 -0.4463
 
0.64 -0.4463
 
0.63 -0.4620
 
0.62 -0.4780
 
0.60 -0.5108
 
0.59 -0.5276
 
0.57 -0.5621
 
0.57 -0.5621
 
0.56 -0.5798
 
0.00 ERR
 

-0.3133 
-0.3136 
-0.3139 
-0.3142 
-0.3145 
-0.3148 
-0.3150 
-0.3153 
-0.3156 
-0.3170 
-0.3185 
-0.3199 
-0.3213 
-0.3227 
-0.3241 
-0.3256 
-0.3270 
-0.3284 
-0.3298 
-0.3312 
-0.3327 
-0.3341 
-0.3355 
-0.3369 

B -0.3384 
-0.3398 
-0.3412 
-0.3426 
-0.3440 
-0.3526 
-0.3611 
-0.3696 
-0.3781 

E -0.3867 
-0.3952 
-0.4037 
-0.4122 
-0.4208 
-0.4293 
-0.4378 
-0.4463 
-0.4549 
-0.4634 
-0.4719 
-0.4804 
-0.5145 
-0.5486 
-0.5827 
-0.6168 
-0.6509 
-0.6850 
-0.7191 
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(Rising Head test 1 MW-02-01)
 
Slug Test Analysis
 
Client: EPA
 
Site: Rosehill
 
Test by: K.Arena
 
Analysis:K.Arena
 

USER INPUT DATA
 
Aquifer Thickness=
 
Exposed Len.(Le) =
 
Well Length (Lw) =
 
Casing Radius(Re)=
 
Well Radius (Rw) =
 
Sandpack Porosity=
 
Slug Volume =
 
Static Level =
 
Offset time
 
Shape Factor =
 
(F from est. Rw)
 

46.26
 
15
 

23.89
 
0.083
 
0.083
 
0.270
 
0.025
 
24.05
 
0.0066
 
18.1
 
18.1
 

Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 

WORKSHEET
 
FIGURES
 

R(eq) = 0
 
Est. Rw
 
Est. n
 
log(Le/Rw)
 
ln(Re/Rw)
 
Max. Y(t)
 
Regr. Y(0)
 
Casing Y(0)
 

A=
 
B =
 
C =
 

0833
 

Bouwer & Rice - user porosity & Rw
 
Bouwer & Rice - estimated porosity
 
Bouwer & Rice - estimated Rw
 
Hvorslev - user porosity and Rw
 
Hvorslev - estimated porosity
 
Hvorslev - estimated Rw
 

Regression Output:
 
Constant -0.73587 
Std Err of Y Est 0.135850 
R Squared 0.983609 
No. of Observations 10 
Degrees of Freedom 8 

X Coefficient(s)

Std Err of Coef.


Time level
 
(rain) (ft)
 

0 -0.54
 
0.0033 -0.71
 
0.0066 -0.8
 
0.0099 -0.68
 
0.0133 -0.53
 
0.0166 -0.41
 

0.02 -0.33
 
0.0233 -0.27
 
0.0266 -0.23
 

0.03 -0.2
 
0.0333 -0.17
 

0.05 -0.1
 
0.0666 -0.06
 
0.0833 -0.04
 

0.1 -0.03
 
0.1166 -0.02
 
0.1333 -0.02
 

0.15 -0.01
 
0.1666 -0.01
 

 -28.4950
 
 1.300478
 

Drawdown ln(Y)
 
Y(t) ft
 

0.54 -0.6162
 
0.71 -0.3425
 
0.80 -0.2231
 
0.68 -0.3857
 
0.53 -0.6349
 
0.41 -0.8916
 
0.33 -1.1087
 
0.27 -1.3093
 
0.23 -1.4697
 
0.20 -1.6094
 
0.17 -1.7720
 
0.10 -2.3026
 
0.06 -2.8134
 
0.04 -3.2189
 
0.03 -3.5066
 
0.02 -3.9120
 
0.02 -3.9120
 
0.01 -4.6052
 
0.01 -4.6052
 

ft/min
 
2.6E-02
 
2.6E-02
 
2.6E-02
 
3.4E-02
 
3.4E-02
 
3.4E-02
 

Indicate
 
Regress.
 
Range
 

B3
 

E3
 

Revised 11/05/91
 
Well ID: MW-02-01
 

Date: 10/30/91
 
Date: 11/26/91
 

5.6 5.6
 
1.05 1.05
 
6.3 6.3
 

0.0833 0.0833
 
0.083
 

NA
 
2.2553 2.2553
 
3.8715 3.8715
 

0.41
 
0.40
 
1.15 UNDRAINED
 

cm/sec ft/day
 
5.0E-02 36.77
 
5.0E-02 36.77
 
5.0E-02 36.77
 
6.7E-02 49.32
 
6.7E-02 49.32
 
6.7E-02 49.32
 

EST InY
 

-0.7359
 
-0.8299
 
-0.9239
 
-1.0180
 
-1.1149
 
-1.2089
 
-1.3058
 
-1.3998
 
-1.4938
 
-1.5907
 
-1.6848
 
-2.1606
 
-2.6336
 
-3 1095
 
-3 5854
 
-4.0584
 
-4.5343
 
-5.0101
 
-5.4832
 

0.1833 -0.01 0.01 -4.6052 -5.9590
 



0.2 -0.01 0.01 -4.6052 -6.4349 
0.2166 -0.01 0.01 -4.6052 -6.9079 
0.2333 0 0.00 ERR -7.3838 
0.25 0 0.00 ERR -7.8596 

0.2666 0 0.00 ERR -8.3327 
0.2833 0 0.00 ERR -8.8085 

0.3 0 0.00 ERR -9 .2844 
0.3166 0 0.00 ERR -9.7574 
0.3333 0 0.00 ERR -10.2333 
0.4167 0 0.00 ERR -12.6098 

0.5 0 0.00 ERR -14.9834 
0.5833 0 0.00 ERR -17.3571 
0.6667 0 0.00 ERR -19.7335 
0.75 0 0.00 ERR -22.1072 

0.8333 0 0.00 ERR -24.4808 
0.9167 0 0.00 ERR -26.8573 

1 0 0.00 ERR -29.2310 
1.0833 0 0.00 ERR -31.6046 
1.1667 0 0.00 ERR -33.9811 
1.25 0 0.00 ERR -36.3547 

1.3333 0 0.00 ERR -38.7284 
1.4166 0 0.00 ERR -41.1020 

1.5 0 0.00 ERR -43.4785 
1.5833 0 0.00 ERR -45.8521 
1.6667 0 0.00 ERR -48.2286 
1.75 0 0.00 ERR -50.6023 

1.8333 0 0.00 ERR -52.9759 
1.9167 0 0.00 ERR -55.3524 

2 0 0.00 ERR -57.7260 
2.5 0 0.00 ERR -71.9736 

3 0 0.00 ERR -86.2211 
3.5 0 0.00 ERR ********* 
4 0 0.00 ERR ********* 

4.5 0 0.00 ERR ********* 
5 0 0.00 ERR ********* 

5.5 0 0.00 ERR ********* 
6 0 0.00 ERR ********* 

6.5 0 0.00 ERR ********* 
7 0 0.00 ERR ********* 

7.5 0 0.00 ERR ********* 



(Rising Head test 1 MW-02-01)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-02-01
 
Test by: K.Arena Date: 10/30/91
 
Analysis:K.Arena Date: 11/26/91
 

USER INPUT DATA WORKSHEET A= 2.5 4.1
 
Aquifer Thickness= 46.26 FIGURES B = 0.39 0.65
 
Exposed Len.(Le) = 15 C = 2.2 4.1
 
Well Length (Lw) = 11.75 R(eq) = 0 1973 0.0985 0.0985
 
Casing Radius(Re)= 0.083 Est. Rw 0.131
 
Well Radius (Rw) = 0.354 Est. n 0.023
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.5208 1.9526
 
Slug Volume = 0.025 ln(Re/Rw) 2.2563 2.5936
 
Static Level = 24.05 Max. Y(t) 0.8
 
Offset time = 0.0066 Regr. Y(0) 0.82
 
Shape Factor = 25.2 Casing Y(0 1.15 DRAINED
 
(F from est. Rw) 19.9
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 2.5E-01 4.9E-01 361.22
 
Bouwer & Rice - estimated porosity 6.3E-02 1.2E-01 90.04
 
Bouwer & Rice - estimated Rw 7.2E-02 1.4E-01 103.51
 
Hvorslev - user porosity and Rw 3E-01 6.4E-01 469.78
 
Hvorslev - estimated porosity 1E-02 1.6E-01 117.10
 
Hvorslev - estimated Rw 1.OE-01 2.OE-01 148.18
 

Regression Output:
 
Constant 0.244255
 
Std Err of Y Est 0.025788
 
R Squared 0.996992
 
No. of Observations 6
 
Degrees of Freedom 4
 

X Coefficient(s) -67.0993
 
Std Err of Coef. 1.842521
 

Indicate
 
Time down ln(Y) Regress. EST InY
 
(min) (ft) Y(t)) ft Range
 

0 •0.54 0.54 -0.6162 0.2443
 
0.0033 -0.71 0.71 -0.3425 0.0228
 
0.0066 -0.8 0.80 -0.2231 b -0.1986
 
0.0099 -0.68 0.68 -0.3857 -0.4200
 
0.0133 -0.53 0.53 -0.6349 -0.6482
 
0.0166 -0.41 0.41 -0.8916 -0.8696
 
0.02 -0.33 0.33 -1.1087 -1.0977
 

0.0233 -0.27 0.27 -1 .3093 e -1.3192
 
0.0266 -0.23 0.23 -1 .4697 -1.5406
 
0.03 -0.2 0.20 -1.6094 -1.7687
 

0.0333 -0.17 0.17 -1.7720 -1.9902
 
0.05 -0.1 0.10 -2.3026 -3.1107
 

0.0666 -0.06 0.06 -2 .8134 -4.2246
 
0.0833 -0.04 0.04 -3 .2189 -5.3451
 

0. 1 -0.03 0.03 -3 .5066 -6.4657
 
0.1166 -0.02 0.02 -3 .9120 -7.5795
 
0.1333 -0.02 0.02 -3 .9120 -8.7001
 
0.15 -0.01 0.01 -4.6052 -9.8206
 

0.1666 -0.01 0.01 -4 .6052 -10.9345
 
0.1833 -0.01 0.01 -4.6052 -12.0551
 



0.2 -0.01 0.01 -4.6052 -13 . 1756 
0.2166 -0.01 0.01 -4.6052 -14 .2895 
0.2333 0 0.00 ERR -15 .4100 
0.25 0 0.00 ERR -16 .5306 

0.2666 0 0.00 ERR -17 .6444 
0.2833 0 0.00 ERR -18 .7650 

0.3 0 0.00 ERR -19 .8855 
0.3166 0 0.00 ERR -20 .9994 
0.3333 0 0.00 ERR -22 .1200 
0.4167 0 0.00 ERR -27 .7160 

0.5 0 0. 00 ERR -33 .3054 
0.5833 0 0. 00 ERR -38 .8948 
0.6667 0 0.00 ERR -44 .4909 

0.75 0 0.00 ERR -50 .0802 
0.8333 0 0.00 ERR -55. .6696 
0.9167 0 0.00 ERR -61. .2657 

1 0 0.00 ERR -66. .8551 
1.0833 0 0.00 ERR -72. .4444 
1.1667 0 0.00 ERR -78. .0405 
1.25 0 0.00 ERR -83. .6299 

1.3333 0 0.00 ERR -89. .2193 
1.4166 0 0.00 ERR -94. .8087 

1.5 0 0.00 ERR -100. .4047 
1.5833 0 0.00 ERR -105. .9941 
1.6667 0 0.00 ERR -111. .5902 
1.75 0 0.00 ERR -117. . 1796 

1.8333 0 0.00 ERR -122. .7689 
1.9167 0 0.00 ERR -128. .3650 

2 0 0.00 ERR -133. .9544 
2.5 0 0.00 ERR -167. .5041 

3 0 0.00 ERR -201. .0537 
3.5 0 0.00 ERR -234. .6034 
4 0 0.00 ERR -268. .1531 

4.5 0 0.00 ERR -301. 7027 
5 0 0.00 ERR -335. 2524 

5.5 0 0.00 ERR -368. 8021 
6 0 0. 00 ERR -402. 3517 

6.5 0 0. 00 ERR -435. 9014 
7 0 0.00 ERR -469. 4510 

7.5 0 0.00 ERR -503. 0007 
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(Rising head test 1 in MW-02-02)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-02-02
 
Test by: K.Arena Date: 10/30/91
 
Analysis:K.Arena Date: 11/26/91
 

USER INPUT DATA WORKSHEET A= 3.0 3.0
 
Aquifer Thickness= 46.87 FIGURES B = 0.46 0.46
 
Exposed Len.(Le) = 10 C = 2.7 2.7
 
Well Length (Lw) = 46.87 R(eq) = 0.0833 0.0833 0.0833
 
Casing Radius(Re)= 0.083 Est. Rw 0.208
 
Well Radius (Rw) = 0.208 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.6812 1.6812
 
Slug Volume = 0.025 ln(Re/Rw) 3.8573 3.8573
 
Static Level = 23.70 Max. Y(t) 0.76
 
Offset time = 0.0233 Regr. Y(0) 0.76
 
Shape Factor = 16.2 Casing Y(0 1.15 UNDRAINED
 
(F from est. Rw) 16.2
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw .1E-02 2.1E-02 15.23
 
Bouwer & Rice - estimated porosity .1E-02 2.1E-02 15.23
 
Bouwer & Rice - estimated Rw .1E-02 2.1E-02 15.23
 
Hvorslev - user porosity and Rw .1E-02 2.1E-02 15.28
 
Hvorslev - estimated porosity .1E-02 2.1E-02 15.28
 
Hvorslev - estimated Rw .1E-02 2.1E-02 15.28
 

Regression Output:
 
Constant -0.08512
 
Std Err of Y Est 0.022942
 
R Squared 0.998492
 
No. of Observations 16
 
Degrees of Freedom 14
 

X Coefficient(s) -7.89409
 
Std Err of Coef. 0.081986
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -0. 96 0. 96 -0. 0408 -0.0851
 
0. 0033 -0. 93 0. 93 -0. 0726 -0.1112
 
0. 0066 -0 .9 0. 90 -0. 1054 -0.1372
 
0. 0099 -0. 87 0. 87 -0. 1393 -0.1633
 
0. 0133 -0. 85 0. 85 -0. 1625 -0.1901
 
0. 0166 -0. 83 0. 83 -0. 1863 -0.2162
 
0.02 -0 .8 0. 80 -0. 2231 -0.2430
 

0. 0233 -0. 78 0. 78 -0. 2485 B -0.2691
 
0. 0266 -0. 76 0. 76 -0. 2744 -0.2951
 

0.03 -0. 74 0. 74 -0. 3011 -0.3219
 
0. 0333 -0. 71 0. 71 -0. 3425 -0.3480
 

0.05 -0. 62 0. 62 -0. 4780 -0.4798
 
0. 0666 -0. 54 0. 54 -0. 6162 -0.6109
 
0. 0833 -0. 47 0. 47 -0. 7550 -0.7427
 

0. 1 -0. 41 0. 41 -0. 8916 -0.8745
 
0. 1166 -0. 35 0. 35 -1. 0498 -1.0056
 
0. 1333 -0. 31 0. 31 -1. 1712 -1.1374
 
0. 15 -0. 28 0. 28 -1. 2730 -1.2692
 

0. 1666 -0. 24 0. 24 -1. 4271 -1.4003
 
0. 1833 -0. 22 0. 22 -1. 5141 -1.5321
 



0.2 -0. 19 0. 19 -1 .6607 -1.6639 
0.2166 -0. 17 0. 17 -1 .7720 -1.7950 
0.2333 -0. 15 0. 15 -1 .8971 -1.9268 
0.25 -0. 13 0. 13 -2 .0402 -2.0586 

0.2666 -0. 11 0. 11 -2 .2073 -2.1897 
0.2833 -0 . 1 0. 10 -2 .3026 -2.3215 

0.3 -0. 09 0. 09 -2 .4079 -2.4534 
0.3166 -0. 08 0. 08 -2 .5257 -2.5844 
0.3333 -0. 08 0. 08 -2 .5257 -2.7162 
0.4167 -0. 04 0. 04 -3 .2189 -3.3746 

0.5 -0. 02 0. 02 -3 .9120 -4 .0322 
0.5833 -0. 02 0. 02 -3 .9120 -4.6897 
0.6667 -0. 01 0. 01 -4 .6052 -5.3481 
0.75 -0. 02 0. 02 -3 .9120 -6.0057 

0.8333 -0. 01 0. 01 -4 .6052 -6.6633 
0.9167 -0. 01 0. 01 -4 .6052 -7.3216 

1 -0. 01 0. 01 -4 . 6052 -7.9792 
1.0833 -0. 02 0. 02 -3 .9120 -8.6368 
1.1667 0 0. 00 ERR -9.2952 

1.25 0 0. 00 ERR -9.9527 
1.3333 -0. 01 0. 01 -4 .6052 -10.6103 
1.4166 -0. 01 0. 01 -4 .6052 -11.2679 

1.5 -0. 01 0. 01 -4 .6052 -11.9263 
1.5833 -0. 01 0. 01 -4 .6052 -12.5838 
1.6667 0 0. 00 ERR -13.2422 

1.75 -0. 01 0. 01 -4 .6052 -13.8998 
1.8333 0 0. 00 ERR -14.5574 
1.9167 0 0. 00 ERR -15.2157 

2 -0. 01 0. 01 -4 .6052 -15.8733 
2.5 -0. 01 0. 01 -4 .6052 -19.8204 

3 -0. 01 0. 01 -4 .6052 -23.7674 
3.5 0 0. 00 ERR -27.7145 
4 -0. 01 0. 01 -4 .6052 -31.6615 

4.5 0 0. 00 ERR -35.6085 
5 -0. 01 0. 01 -4 .6052 -39.5556 

5.5 0 0. 00 ERR -43.5026 
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(Rising Head Test 1)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-03-01
 
Test by: D.Berler Date: 11/01/91
 
Analysis:K.Arena Date: 12/03/91
 

USER INPUT DATA WORKSHEET A= 2.4 2.4 
Aquifer Thickness= 4 4 . 4 2 FIGURES B = 0.38 0.38 
Exposed Len.(Le) = 10 C = 2.1 2.1 
Well Length (Lw) = 11.46 R(eq) = 0.0833 0.0833 0.0833 
Casing Radius(Re)= 0.083 Est. Rw 0.333 
Well Radius (Rw)= 0.333 Est. n NA 
Sandpack Porosity= 0.270 log(Le/Rw) 1.4771 1.4771 
Slug Volume = 0.025 ln(Re/Rw) 2.2308 2.2308 
Static Level = 0.00 Max. Y(t) 1.26 
Offset time 0.0033 Regr. Y(0) 1.26 
Shape Factor 18.5 Casing Y(0) 1.15 UNDRAINED 
(F from est. Rw) 18.5 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosittyy & Rw 3.5E-03 7.0E-03 5.10
 
Bouwer & Rice - estimatec orosity 3.5E-03 7.0E-03 5.10
 
Bouwer & Rice - estimated Rww 3.5E-03 7.0E-03 5.10
 
Hvorslev - user porosity andd RRww 5.4E-03 1.1E-02 7.77
 
Hvorslev - estimated porosittyy 5.4E-03 1.1E-02 7.77
 
Hvorslev - estimated Rw 5.4E-03 1.1E-02 7.77
 

Regression Output:
 
Constant 0.249496
 
Std Err of Y Est 0.009088
 
R Squared 0.999755
 
No. of Observations 6
 
Degrees of Freedom 4
 

X Coefficient(s) -4.56813
 
Std Err of Coef. 0.035684
 

Indicate
 
Time down ln(Y) Regress. EST InY
 
(min) (ft) Y(t)) ft Range
 

0 -2.07 2.07 0.7275 0.2495
 
0.0033 -2.51 2.51 0.9203 0.2344
 
0.0066 -0.8 0.80 -0.2231 0.2193
 
0.0099 -1.9 1.90 0.6419 0.2043
 
0.0133 -1.2 1.20 0. 1823 0.1887
 
0.0166 -1.46 1.46 0.3784 0, 1737
 
0.02 -1.3 1.30 0.2624 0, 1581
 

0.0233 -1.33 1.33 0.2852 0.1431
 
0.0266 -1.28 1.28 0.2469 0.1280
 
0.03 -1.26 1.26 0.2311 0.1125
 

0.0333 -1.23 1.23 0.2070 0.0974
 
0.05 -1.12 1.12 0.1133 0.0211
 

0.0666 -1.03 1.03 0.0296 -0.0547
 
0.0833 -0.94 0.94 -0.0619 -0.1310
 

0.1 -0.86 0.86 -0. 1508 -0.2073
 
0.1166 -0.8 0.80 -0.2231 -0.2831
 
0.1333 -0.73 0.73 -0.3147 -0.3594
 
0.15 -0.67 0.67 -0.4005 -0.4357
 

0.1666 -0.62 0.62 -0.4780 -0.5116
 
0.1833 -0.57 0.57 -0.5621 -0.5878
 



0.2 -0. 53 0. 53 -0 .6349 -0.6641 
0. 2166 -0. 49 0. 49 -0 .7133 -0 .7400 
0. 2333 -0. 45 0. 45 -0 .7985 -0.8162 

0.25 -0. 41 0. 41 -0 .8916 -0.8925 
0. 2666 -0. 38 0. 38 -0 .9676 -0.9684 
0. 2833 -0. 35 0. 35 -1 .0498 -1.0447 

0.3 -0. 33 0. 33 -1 . 1087 B -1.1209 
0. 3166 -0 .3 0. 30 -1 .2040 -1.1968 
0. 3333 -0. 28 0. 28 -1 .2730 -1.2731 
0. 4167 -0. 19 0. 19 -1 .6607 -1.6540 

0.5 -0. 13 0. 13 -2 .0402 -2.0346 
0. 5833 -0. 09 0. 09 -2 .4079 -2.4151 
0. 6667 -0. 06 0. 06 -2 .8134 -2.7961 
0.75 -0. 05 0. 05 -2 .9957 -3.1766 

0. 8333 -0. 03 0. 03 -3 .5066 -3.5571 
0. 9167 -0. 02 0. 02 -3 .9120 -3.9381 

1 -0. 02 0. 02 -3 .9120 -4.3186 
1. 0833 -0. 01 0. 01 -4 .6052 -4.6992 
1. 1667 -0. 01 0. 01 -4 .6052 -5.0801 

1.25 -0. 01 0. 01 -4 .6052 -5.4607 
1. 3333 0 0. 00 ERR -5.8412 
1. 4166 0 0. 00 ERR -6.2217 

1.5 0 0. 00 ERR -6.6027 
1. 5833 0 0. 00 ERR -6.9832 
1. 6667 0 0. 00 ERR -7.3642 

1.75 0 0. 00 ERR -7.7447 
1. 8333 0 0. 00 ERR -8.1253 
1. 9167 0 0. 00 ERR -8.5063 

2 0 0. 00 ERR -8.8868 
2.5 0 0. 00 ERR -11.1708 

3 0 0. 00 ERR -13.4549 
3.5 0 0. 00 ERR -15.7390 
4 0 0. 00 ERR -18.0231 

4.5 0 0. 00 ERR -20.3071 
5 0 0. 00 ERR -22.5912 

5.5 0 0. 00 ERR -24 .8753 
6 0 0. 00 ERR -27.1593 

6.5 0 0. 00 ERR -29.4434 
7 0 0. 00 ERR -31.7275 

7.5 0 0. 00 ERR -34.0115 
8 0 0. 00 ERR -36.2956 

8.5 0 0. 00 ERR -38.5797 
9 0 0. 00 ERR -40.8637 

9.5 0 0. 00 ERR -43.1478 
10 0 0. 00 ERR -45.4319 
12 0 0. 00 ERR -54.5682 
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(First rising head test)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-03-02
 
Test by: D.Berler Date: 11/01/91
 
Analysis:K.Arena Date: 12/03/91
 

1.3
 
USER INPUT DATA WORKSHEET A= 3.0 3.0
 
Aquifer Thickness= 44.68 FIGURES B = 0.46 0.46
 
Exposed Len.(Le) = 10 C = 2.7 2.7
 
Well Length (Lw) = 43.03 R(eq) = 0.0833 0.0833 0.0833
 
Casing Radius(Re)= 0.083 Est. Rw 0.208
 
Well Radius (Rw) = 0.208 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.6812 1.6812
 
Slug Volume = 0.025 ln(Re/Rw) 3.4758 3.4758
 
Static Level = 1.72 Max. Y(t) 2.95
 
Offset time = 0.0033 Regr. Y(0) 1.52
 
Shape Factor = 16.2 Casing Y(0) 1.15 UNDRAINED
 
(F from est. Rw) 16.2
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 3.7E-03 7.3E-03 5.35
 
Bouwer & Rice - estimated porosity 3.7E-03 7.3E-03 5.35
 
Bouwer & Rice - estimated Rw 3.7E-03 7.3E-03 5.35
 
Hvorslev - user porosity and Rw 4.1E-03 8.2E-03 5, 96
 
Hvorslev - estimated porosity 4.1E-03 8.2E-03 5, 96
 
Hvorslev - estimated Rw 4.1E-03 8.2E-03 5.96
 

Regression Output:
 
Constant 0.427261
 
Std Err of Y Est 0.017968
 
R Squared 0.998881
 
No. of Observations 6
 
Degrees of Freedom 4
 

X Coefficient(s) -3.08077
 
Std Err of Coef. 0.051540
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -0.37 0.37 -0.9943 0.4273
 
0.0033 -2.95 2.95 1.0818 0.4171
 
0.0066 -2.2 2.20 0.7885 0.4069
 
0.0099 -1.97 1.97 0.6780 0.3968
 
0.0133 -1.7 1.70 0.5306 0, 3863
 
0.0166 -1.52 1.52 0.4187 0, 3761
 
0.02 -1.57 1.57 0.4511 0. 3656
 

0.0233 -1.59 1.59 0.4637 0.3555
 
0.0266 -1.55 1.55 0.4383 0.3453
 
0.03 -1.51 1.51 0.4121 0.3348
 

0.0333 -1.5 1.50 0.4055 0.3247
 
0.05 -1.41 1.41 0.3436 0.2732
 

0.0666 -1.33 1.33 0.2852 0.2221
 
0.0833 -1.26 1.26 0.2311 0.1706
 

0.1 -1.19 1.19 0.1740 0.1192
 
0.1166 -1.13 1.13 0.1222 0.0680
 
0.1333 -1.07 1.07 0.0677 0.0166
 
0.15 -1.02 1.02 0.0198 -0.0349
 

0.1666 -0.96 0.96 -0.0408 -0.0860
 
0.1833 -0.91 0.91 -0.0943 -0.1374
 



0.2 -0.86 0.86 -0.1508 -0.1889 
0.2166 -0.81 0.81 -0.2107 -0.2400 
0.2333 -0.77 0.77 -0.2614 -0.2915 
0.25 -0.73 0.73 -0.3147 -0.3429 

0.2666 -0.69 0.69 -0.3711 -0.3941 
0.2833 -0.66 0.66 -0.4155 -0.4455 

0.3 -0.62 0.62 -0.4780 -0.4970 
0.3166 -0.59 0.59 -0.5276 -0.5481 
0.3333 -0.56 0.56 -0.5798 -0.5996 
0.4167 -0.43 0.43 -0.8440 -0.8565 

0.5 -0.33 0.33 -1.1087 B -1.1131 
0.5833 -0.25 0.25 -1.3863 -1.3698 
0.6667 -0.2 0.20 -1.6094 -1.6267 
0.75 -0.15 0.15 -1.8971 -1.8833 

0.8333 -0.12 0.12 -2.1203 -2.1399 
0.9167 -0.09 0.09 -2.4079 -2.3969 

1 -0.07 0.07 -2.6593 -2.6535 
1.0833 -0.05 0.05 -2.9957 -2.9101 
1.1667 -0.05 0.05 -2.9957 -3.1671 
1.25 -0.04 0.04 -3.2189 -3.4237 

1.3333 -0.03 0.03 -3.5066 -3.6803 
1.4166 -0.03 0.03 -3.5066 -3.9370 

1.5 -0.02 0.02 -3.9120 -4.1939 
1.5833 -0.02 0.02 -3.9120 -4.4505 
1.6667 -0.02 0.02 -3.9120 -4.7075 
1.75 -0.01 0.01 -4.6052 -4.9641 

1.8333 -0.01 0.01 -4% 6052 -5.2207 
1.9167 -0.02 0.02 -3.9120 -5.4777 

2 -0.01 0.01 -4.6052 -5.7343 
2.5 -0.01 0.01 -4.6052 -7.2747 

3 0 0.00 ERR -8.8151 
3.5 -0.01 0.01 -4.6052 -10.3554 
4 -0.01 0.01 -4.6052 -11.8958 

4.5 -0.01 0.01 -4.6052 -13.4362 
5 0 0.00 ERR -14.9766 

5.5 -0.01 0.01 -4.6052 -16.5170 
6 0 0.00 ERR -18.0574 

6.5 0 0.00 ERR -19.5978 
7 -0.01 0.01 -4.6052 -21.1382 

7.5 -0.01 0.01 -4.6052 -22.6785 
8 -0.01 0.01 -4.6052 -24.2189 
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(First Rising Head Test)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-03-03
 
Test by: D.Berler Date: 11/01/91
 
Analysis:K.Arena Date: 12/03/91
 

USER INPUT DATA WORKSHEET A= 7.3 7.3
 
Aquifer Thickness= 142.57 FIGURES B = 1.68 1.68
 
Exposed Len.(Le) = 90.5 C = 8.9 8.9
 
Well Length (Lw) = 142.57 R(eq) = 0 ,2500 0.2500 0.2500
 
Casing Radius(Re)= 0.250 Est. Rw 0.250
 
Well Radius (Rw) = 0.250 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 2.5587 2.5587
 
Slug Volume = 0.153 ln(Re/Rw) 5.0518 5.0518
 
Static Level = 1.94 Max. Y(t) 1.2
 
Offset time = 0.0066 Regr. Y(0) 0.73
 
Shape Factor = 96.5 Casing Y(0) 0.78 UNDRAINED
 
(F from est. Rw) 96.5
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 1.4E-03 2.7E-03 2 00
 
Bouwer & Rice - estimated porosity 1.4E-03 2.7E-03 2 00
 
Bouwer & Rice - estimated Rw 1.4E-03 2.7E-03 2, 00
 
Hvorslev - user porosity and Rw 1, 6E-03 3.2E-03 2 33
 
Hvorslev - estimated porosity 1, 6E-03 3.2E-03 2 33
 
Hvorslev - estimated Rw 1.6E-03 3.2E-03 2.33
 

Regression Output:
 
Constant -0.31428
 
Std Err of Y Est 0.005783
 
R Squared 0.998642
 
No. of Observations 7
 
Degrees of Freedom 5
 

X Coefficient(s -0.79546
t(s))
 
Std Err of Coef.oef . 0.013115
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -0.02 0.02 -3.9120 -0.3143
 
0.0033 -1.2 1.20 0.1823 -0.3169
 
0.0066 0.16 0.16 -1.8326 -0.3195
 
0.0099 -0.92 0.92 -0.0834 -0.3222
 
0.0133 -0.78 0.78 -0.2485 -0.3249
 
0.0166 -0.69 0.69 -0.3711 -0.3275
 
0.02 -0.75 0.75 -0.2877 -0.3302
 

0.0233 -0.73 0.73 -0.3147 -0.3328
 
0.0266 -0.72 0.72 -0.3285 -0.3354
 
0.03 -0.71 0.71 -0.3425 -0.3381
 

0.0333 -0.72 0.72 -0.3285 -0.3408
 
0.05 -0.72 0.72 -0.3285 -0.3541
 

0.0666 -0.7 0.70 -0.3567 -0.3673
 
0.0833 -0.69 0.69 -0.3711 -0.3805
 

0.1 -0.68 0.68 -0.3857 -0.3938
 
0.1166 -0.67 0.67 -0.4005 -0.4070
 
0.1333 -0.66 0.66 -0.4155 -0.4203
 
0.15 -0.65 0.65 -0.4308 -0.4336
 

0.1666 -0.64 0.64 -0.4463 -0.4468
 
0.1833 -0.63 0.63 -0.4620 -0.4601
 



0.2 -0.63 0.63 -0.4620 -0.4734 
0.2166 -0.62 0.62 -0.4780 -0.4866 
0.2333 -0.61 0.61 -0.4943 -0.4999 
0.25 -0.6 0.60 -0.5108 -0.5132 

0.2666 -0.59 0.59 -0.5276 -0.5264 
0.2833 -0.58 0.58 -0.5447 -0.5396 

0.3 -0.58 0.58 -0.5447 -0.5529 
0.3166 -0.57 0.57 -0.5621 -0.5661 
0.3333 -0.56 0.56 -0.5798 -0.5794 
0.4167 -0.53 0.53 -0.6349 -0.6458 

0.5 -0.49 0.49 -0.7133 B -0.7120 
0.5833 -0.46 0.46 -0.7765 -0.7783 
0.6667 -0.43 0.43 -0.8440 -0.8446 
0.75 -0.4 0.40 -0.9163 -0.9109 

0.8333 -0.38 0.38 -0.9676 -0.9771 
0.9167 -0.35 0.35 -1.0498 -1.0435 

1 -0.33 0.33 -1.1087 -1.1098 
1.0833 -0.3 0.30 -1.2040 -1.1760 
1.1667 -0.28 0.28 -1.2730 -1.2424 
1.25 -0.26 0.26 -1.3471 -1.3086 

1.3333 -0.24 0.24 -1.4271 -1.3749 
1.4166 -0.22 0.22 -1.5141 -1.4411 

1.5 -0.2 0.20 -1.6094 -1.5075 
1.5833 -0.18 0.18 -1.7148 -1.5738 
1.6667 -0.17 0.17 -1.7720 -1.6401 
1.75 -0.16 0.16 -1.8326 -1.7064 

1.8333 -0.14 0.14 -1.9661 -1.7726 
1.9167 -0.13 0.13 -2.0402 -1.8390 

2 -0.12 0.12 -2.1203 -1.9052 
2.5 -0.07 0.07 -2.6593 -2.3030 
3 -0.04 0.04 -3.2189 -2.7007 

3.5 -0.02 0.02 -3.9120 -3.0984 
4 -0.01 0.01 -4.6052 -3.4962 

4.5 -0.01 0.01 -4.6052 -3.8939 
5 0 0.00 ERR -4.2916 

5.5 0 0.00 ERR -4.6894 
6 0 0.00 ERR -5.0871 

6.5 0 0.00 ERR -5.4848 
7 0 0.00 ERR -5.8826 

7.5 0 0.00 ERR -6.2803 
8 0 0.00 ERR -6.6780 

8.5 0 0.00 ERR -7.0758 
9 0 0.00 ERR -7.4735 

9.5 0 0.00 ERR -7.8712 
10 0 0.00 ERR -8.2690 
12 0 0.00 ERR -9.8599 
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(Rising Head test 1 for MW-04-01)
 
Slug Test Analysis Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-04-01
 
Test by: K.Arena Date: 10/30/91
 
Analysis:K.Arena Date: 11/26/91
 

USER INPUT DATA WORKSHEET A= 2.4 2.4
 
Aquifer Thickness= 13.37 FIGURES B = 0.38 0.38
 
Exposed Len.(Le) = 10 C = 2.1 2.1
 
Well Length (Lw) = 10.05 R(eq) = 0.0833 0.0833 0.0833
 
Casing Radius(Re)= 0.083 Est. Rw 0.333
 
Well Radius (Rw) = 0.333 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.4771 1.4771
 
Slug Volume 0.025 ln(Re/Rw) 2.3194 2.3194
 
Static Level = 4.80 Max. Y(t) 1.21
 
Offset time 0.0833 Regr. Y(0) 1.19
 
Shape Factor = 18.5 Casing Y(0) 1.15 UNDRAINED
 
(F from est. Rw) 18.5
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 1.2E-03 2.4E-03 1.76
 
Bouwer & Rice - estimated porosity 1.2E-03 2.4E-03 1.76
 
Bouwer & Rice - estimated Rw 1.2E-03 2.4E-03 1.76
 
Hvorslev - user porosity and Rw 1.8E-03 3.5E-03 2.57
 
Hvorslev - estimated porosity 1.8E-03 3.5E-03 2.57
 
Hvorslev - estimated Rw 1.8E-03 3.5E-03 2.57
 

Regression Output:
 
Constant 0.296275
 
Std Err of Y Est 0.004530
 
R Squared 0.997178
 
No. of Observations 11
 
Degrees of Freedom 9
 

X Coefficient(s) -1.51390
 
Std Err of Coef. 0.026842
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -1.36 1.36 0.3075 0.2963
 
0.0033 -1.36 1.36 0.3075 0.2913
 
0.0066 -1.35 1. 35 0.3001 0.2863
 
0.0099 -1.34 1.34 0.2927 0.2813
 
0.0133 -1.33 1.33 0.2852 0.2761
 
0.0166 -1.32 1.32 0.2776 0.2711
 

0.02 -1.32 1.32 0.2776 0.2660
 
0.0233 -1.3 1.30 0.2624 0.2610
 
0.0266 -1.3 1.30 0.2624 0.2560
 

0.03 -1.29 1.29 0.2546 B 0.2509
 
0.0333 -1.28 1.28 0.2469 0.2459
 

0.05 -1.25 1.25 0.2231 0.2206
 
0.0666 -1.21 1.21 0.1906 0.1954
 
0.0833 -1.18 1.18 0.1655 0.1702
 

0.1 -1. 15 1.15 0.1398 0.1449
 
0.1166 -1.13 1.13 0. 1222 0.1198
 
0.1333 -1.1 1. 10 0. 0953 0.0945
 
0.15 -1.08 1.08 0.0770 0.0692
 

0. 1666 -1.04 1.04 0.0392 0.0441
 
0.1833 -1.02 1.02 0.0198 0.0188
 



0.2 -0.99 0.99 -0.0101 -0.0065 
0.2166 -0.97 0.97 -0.0305 -0.0316 
0.2333 -0.95 0.95 -0.0513 -0.0569 
0.25 -0.92 0.92 -0.0834 -0.0822 

0.2666 -0.9 0.90 -0.1054 -0.1073 
0.2833 -0.88 0.88 -0.1278 -0.1326 

0.3 -0.86 0.86 -0. 1508 -0.1579 
0.3166 -0.84 0.84 -0.1744 -0.1830 
0.3333 -0.83 0.83 -0. 1863 -0.2083 
0.4167 -0.73 0.73 -0.3147 -0.3346 

0.5 -0.65 0.65 -0.4308 -0.4607 
0.5833 -0.58 0.58 -0.5447 -0.5868 
0.6667 -0.52 0.52 -0.6539 -0.7130 
0.75 -0.46 0.46 -0.7765 -0.8392 

0.8333 -0.41 0.41 -0.8916 -0.9653 
0.9167 -0.36 0.36 -1.0217 -1.0915 

1 -0.33 0.33 -1.1087 -1.2176 
1.0833 -0.29 0.29 -1.2379 -1.3437 
1.1667 -0.26 0.26 -1.3471 -1.4700 
1.25 -0.23 0.23 -1.4697 -1.5961 

1.3333 -0.21 0.21 -1.5606 -1.7222 
1.4166 -0. 18 0.18 -1.7148 -1.8483 

1.5 -0.16 0. 16 -1.8326 -1.9746 
1.5833 -0.15 0.15 -1.8971 -2.1007 
1.6667 -0. 13 0.13 -2.0402 -2.2269 
1.75 -0.11 0.11 -2.2073 -2.3531 

1.8333 -0.1 0.10 -2.3026 -2.4792 
1.9167 -0.1 0.10 -2.3026 -2.6054 

2 -0.08 0.08 -2.5257 -2.7315 
2.5 -0.04 0.04 -3.2189 -3.4885 

3 -0.02 0.02 -3.9120 -4.2454 
3.5 0 0.00 ERR -5.0024 
4 0 0.00 ERR -5.7593 

4.5 0 0.00 ERR -6.5163 
5 0 0.00 ERR -7.2732 

5.5 0 0.00 ERR -8.0302 
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(Rising head test 2 on MW-04-02)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA

Site: Rosehill
 
Test by: K.Arena
 
Analysis:K.Arena
 

USER INPUT DATA
 
Aquifer Thickness=

Exposed Len.(Le) =

Well Length (Lw) =

Casing Radius(Re)=

Well Radius (Rw) =

Sandpack Porosity=

Slug Volume =

Static Level =

Offset time =

Shape Factor =

(F from est. Rw)


 33.37
 
 10
 
 29.68
 
 0.083
 
 0.333
 
 0.270
 
 0.025
 
 4.69
 

0
 
 18.5
 

 18.5
 

WORKSHEET
 
FIGURES
 

R(eq) = 0
 
Est. Rw
 
Est. n
 
log(Le/Rw)
 
ln(Re/Rw)
 
Max. Y(t)
 
Regr. Y(0)
 
Casing Y(0)
 

A=
 
B =
 
C =
 

0833
 

Bouwer & Rice - user porosity & Rw
 
Bouwer & Rice - estimated porosity
 
Bouwer & Rice - estimated Rw
 
Hvorslev - user porosity and Rw
 
Hvorslev - estimated porosity
 
Hvorslev - estimated Rw
 

Regression Output:
 
Constant

Std Err of Y Est

R Squared

No. of Observations

Degrees of Freedom


X Coefficient(s)
 
Std Err of Coef.
 

Time level
 
(min) (ft)
 

0 -0.81
 
0.0033 -0.74
 
0.0066 -0.68
 
0.0099 -0.62
 
0.0133 -0.57
 
0.0166 -0.52
 
0.02 -0.48
 

0.0233 -0.44
 
0.0266 -0.41
 
0.03 -0.38
 

0.0333 -0.35
 
0.05 -0.24
 

0.0666 -0.13
 
0.0833 -0.09
 

0.1 -0.07
 
0.1166 -0.05
 
0.1333 -0.04
 
0.15 -0.04
 

0.1666 -0.03
 

-26.5804
 
0.185941
 

Drawdown
 
Y(t) ft
 

0.81
 
0.74
 
0.68
 
0.62
 
0.57
 
0.52
 
0.48
 
0.44
 
0.41
 
0.38
 
0.35
 
0.24
 
0.13
 
0.09
 
0.07
 
0.05
 
0.04
 
0.04
 
0.03
 

 -0.21175
 
 0.002584
 

 0.999804
 
6
 
4
 

ln(Y)
 

-0.2107
 
-0.3011
 
-0.3857
 
-0.4780
 
-0.5621
 
-0.6539
 
-0.7340
 
-0.8210
 
-0.8916
 
-0.9676
 
-1.0498
 
-1.4271
 
-2.0402
 
-2.4079
 
-2.6593
 
-2.9957
 
-3.2189
 
-3.2189
 
-3.5066
 

ft/min
 
2.6E-02
 
6E-02
 
6E-02
 
1E-02
 
1E-02
 

3.1E-02
 

Indicate
 
Regress.
 
Range
 

 Revised 11/05/91
 
Well ID: MW-04-02
 

Date: 10/30/91
 
Date: 11/26/91
 

2.4 2.4
 
0.38 0.38
 
2.1 2.1
 

0.0833 0.0833
 
0.333
 

NA
 
1.4771 1.4771
 
2.8202 2.8202
 

0.81
 
0.81
 
1.15 UNDRAINED
 

cm/sec ft/day
 
5.1E-02 37.48
 
5.1E-02 37.48
 
5.1E-02 37 .48
 
6.2E-02 45.20
 
6.2E-02 45.20
 
6.2E-02 45.20
 

EST InY
 

-0.2118
 
-0.2995
 
-0.3872
 
-0.4749
 
-0.5653
 
-0.6530
 
-0.7434
 
-0.8311
 
-0.9188
 
-1.0092
 
-1.0969
 
-1.5408
 
-1.9820
 
-2.4259
 
-2.8698
 
-3.3110
 
-3.7549
 
-4.1988
 
-4.6401
 

0.1833 -0.02 0.02 -3.9120 -5.0840
 



0.2 -0.02 0.02 -3.9120 -5, 5278 
0.2166 -0.02 0.02 -3.9120 -5, 9691 
0.2333 -0.02 0.02 -3.9120 -6, 4130 
0.25 -0.02 0.02 -3.9120 -6, 8569 

0.2666 -0.02 0.02 -3.9120 -7, 2981 
0.2833 -0.02 0.02 -3.9120 -7, 7420 

0.3 -0.03 0.03 -3.5066 -8, 1859 
0.3166 -0.02 0.02 -3.9120 -8. 6271 
0.3333 -0.02 0.02 -3.9120 -9. 0710 
0.4167 -0.02 0.02 -3.9120 -11, 2878 

0.5 -0.02 0.02 -3.9120 -13, 5020 
0.5833 -0.02 0.02 -3.9120 -15, 7161 
0.6667 -0.01 0.01 -4.6052 -17, 9329 
0.75 -0.01 0.01 -4.6052 -20. 1471 

0.8333 -0.02 0.02 -3.9120 -22. 3613 
0.9167 -0.02 0.02 -3.9120 -24, 5781 

1 -0.02 0. 02 -3.9120 -26, 7922 
1.0833 -0.02 0.02 -3.9120 -29. 0064 
1. 1667 -0.02 0.02 -3.9120 -31. 2232 
1.25 -0.02 0.02 -3.9120 -33. 4373 

1.3333 -0.02 0.02 -3.9120 -35. 6515 
1.4166 -0.02 0.02 -3.9120 -37. 8656 

1.5 -0. 02 0.02 -3.9120 -40. 0824 
1.5833 -0.02 0.02 -3.9120 -42. 2966 
1. 6667 -0.02 0. 02 -3.9120 -44 . 5134 
1.75 -0.02 0.02 -3.9120 -46. 7276 

1.8333 -0.02 0.02 -3.9120 -48. 9417 
1.9167 -0.02 0.02 -3.9120 -51. 1585 

2 -0.02 0.02 -3.9120 -53. 3727 
2.5 -0.02 0.02 -3.9120 -66. 6629 

3 -0.02 0.02 -3.9120 -79. 9531 
3.5 -0.02 0.02 -3.9120 -93. 2434 
4 -0.03 0.03 -3.5066 -106. 5336 

4.5 -0.01 0.01 -4.6052 •119. 8238 
5 -0.01 0.01 -4.6052 •133. 1141 
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Rising Head Test 1
 
Slug Test Analysis Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-04-03
 
Test by: K.Arena Date: 11/01/91
 
Analysis:K.Arena Date: 12/19/91
 

USER INPUT DATA WORKSHEET A= 7.4 7.4
 
Aquifer Thickness= 300 FIGURES B = 1.73 1.73
 
Exposed Len.(Le) = 94.7 C = 9.1 9.1
 
Well Length (Lw) = 129.67 R(eq) = 0.2500 0.2500 0.2500
 
Casing Radius(Re)= 0.250 Est. Rw 0.250
 
Well Radius (Rw) = 0.250 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 2.5784 2.5784
 
Slug Volume = 0.153 ln(Re/Rw) 4.4901 4.4901
 
Static Level = 10.33 Max. Y(t) 0.75
 
Offset time 3 Regr. Y(0) 0.75
 
Shape Factor = 100.2 Casing Y(0) 0.78 UNDRAINED
 
(F from est. Rw) 100.2
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 4.0E-05 7.9E-05 0.06
 
Bouwer & Rice - estimated porosity 4.0E-05 7.9E-05 0.06
 
Bouwer & Rice - estimated Rw 4.0E-05 7.9E-05 0.06
 
Hvorslev - user porosity and Rw 5.3E-05 l.OE-04 0.08
 
Hvorslev - estimated porosity 5.3E-05 l.OE-04 0.08
 
Hvorslev - estimated Rw 5.3E-05 l.OE-04 0.08
 

Regression Output:
 
Constant -0.21110
 
Std Err of Y Est 0.011034
 
R Squared 0.75
 
No. of Observations 3
 
Degrees of Freedom 1
 

X Coefficient(s) -0.02702 
Std Err of Coef. 0.015605 

Indicate 
Time level Drawdown ln(Y) Regress. EST InY 
(min) (ft) Y(t) ft Range 

0 -0.73 0.73 -0.3147 -0.2111 -0.311 
0.0033 -0.76 0.76 -0.2744 -0.2112 -0.311 
0.0066 -0.77 0.77 -0.2614 -0.2113 -0.311 
0.0099 -0.73 0.73 -0.3147 -0.2114 -0.311 
0.0133 -0.7 0.70 -0.3567 -0.2115 -0.311 
0.0166 -0.74 0.74 -0.3011 -0.2115 -0.311 
0.02 -0.76 0.76 -0.2744 -0.2116 -0.311 

0.0233 -0.76 0.76 -0.2744 -0.2117 -0.311 
0.0266 -0.74 0.74 -0.3011 -0.2118 -0.311 
0.03 -0.72 0.72 -0.3285 -0.2119 -0.311 

0.0333 -0.72 0.72 -0.3285 -0.2120 -0.311 
0.05 -0.74 0.74 -0.3011 -0.2125 -0.311 

0.0666 -0.74 0.74 -0.3011 -0.2129 -0.311 
0.0833 -0.75 0.75 -0.2877 -0.2134 -0.311 

0.1 -0.75 0.75 -0.2877 -0.2138 -0.311 
0.1166 -0.74 0.74 -0.3011 -0.2143 -0.311 
0.1333 -0.74 0.74 -0.3011 -0.2147 -0.311 
0.15 -0.74 0.74 -0.3011 -0.2152 -0.311 

0.1666 -0.74 0.74 -0.3011 -0.2156 -0.311 
0.1833 -0.74 0.74 -0.3011 -0.2161 -0.311
 



0.2 -0.73 0.73 -0.3147 -0.2165 -0.311 
0.2166 -0.73 0.73 -0.3147 -0.2170 -0.311 
0.2333 -0.73 0.73 -0.3147 -0.2174 -0.311 
0.25 -0.73 0.73 -0.3147 -0.2179 -0.311 

0.2666 -0.73 0.73 -0.3147 -0.2183 -0.311 
0.2833 -0.73 0.73 -0.3147 -0.2188 -0.311 

0.3 -0.74 0.74 -0.3011 -0.2192 -0.311 
0.3166 -0.74 0.74 -0.3011 -0.2197 -0.311 
0.3333 -0.73 0.73 -0.3147 -0.2201 -0.311 
0.4167 -0.74 0.74 -0.3011 -0.2224 -0.311 

0.5 -0.74 0.74 -0.3011 -0.2246 -0.311 
0.5833 -0.73 0.73 -0.3147 -0.2269 -0.311 
0.6667 -0.74 0.74 -0.3011 -0.2291 -0.311 
0.75 -0.73 0.73 -0.3147 -0.2314 -0.311 

0.8333 -0.73 0.73 -0.3147 -0.2336 -0.311 
0.9167 -0.73 0.73 -0.3147 -0. 2359 -0.311 

1 -0.74 0.74 -0.3011 -0.2381 -0.311 
1.0833 -0.74 0.74 -0.3011 -0.2404 -0.311 
1. 1667 -0.74 0.74 -0.3011 -0.2426 -0.311 
1.25 -0.73 0.73 -0.3147 -0.2449 -0.311 

1.3333 -0.74 0.74 -0.3011 -0.2471 -0.311 
1.4166 -0.73 0.73 -0.3147 -0.2494 -0.311 

1.5 -0.74 0.74 -0. 3011 -0.2516 -0.311 
1.5833 -0.73 0.73 -0.3147 -0.2539 -0.311 
1.6667 -0.73 0.73 -0.3147 -0.2561 -0.311 
1.75 -0.73 0.73 -0.3147 -0.2584 -0.311 

1.8333 -0.73 0.73 -0.3147 -0.2607 -0.311 
1.9167 -0.74 0.74 -0.3011 -0.2629 -0.311 

2 -0.73 0.73 -0.3147 -0.2652 -0.311 
2.5 -0.73 0.73 -0.3147 -0.2787 -0.312 

3 -0.75 0.75 -0.2877 B2 -0.2922 -0.313 
3.5 -0.73 0.73 -0.3147 -0.3057 -0.314 
4 -0.73 0.73 -0.3147 E2 -0.3192 -0.3147 

4.5 -0.73 0.73 -0.3147 -0.3327 
5 -0.73 0.73 -0.3147 -0. 3462 

5.5 -0.73 0.73 -0.3147 -0.3598 
6 -0.73 0.73 -0.3147 -0.3733 

6.5 -0.73 0.73 -0.3147 -0. 3868 
7 -0.73 0.73 -0.3147 -0.4003 

7.5 -0.73 0.73 -0.3147 -0.4138 
8 -0.73 0.73 -0.3147 -0.4273 

8.5 -0.73 0.73 -0.3147 -0.4408 
9 -0.73 0.73 -0.3147 -0.4544 

9.5 -0.73 0.73 -0.3147 -0.4679 
10 -0.73 0.73 -0.3147 -0.4814 
12 -0.73 0.73 -0.3147 -0.5354 
14 -0.72 0.72 -0.3285 -0. 5895 
16 -0.72 0.72 -0.3285 -0.6436 
18 -0.72 0.72 -0.3285 -0.6976 
20 -0.73 0.73 -0.3147 -0.7517 
22 -0.73 0.73 -0.3147 -0.8057 
24 -0.72 0.72 -0.3285 -0.8598 
26 -0.73 0.73 -0.3147 -0.9138 
28 -0.72 0.72 -0.3285 -0.9679 
30 -0.72 0.72 -0.3285 -1.0220 
32 -0.72 0.72 -0.3285 -1.0760 
34 -0.73 0.73 -0.3147 -1.1301 
36 -0.72 0.72 -0.3285 -1.1841 
38 0.75 0.75 -0.2877 -1.2382 
40 0.74 0.74 -0.3011 -1.2922
 



42
 
44
 
46
 
48
 
50
 
52
 
54
 

0 .75 
0 .75 
0.75 
0.75 
0.75 
0.75 
0.76 

0.75 
0 .75 
0.75 
0.75 
0.75 
0.75 
0.76 

-0.2877 
-0.2877 
-0.2877 
-0.2877 
-0.2877 
-0.2877 
-0.2744 

-1.3463 
-1.4004 
-1.4544 
-1.5085 
-1.5625 
-1.6166 
-1.6706 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 1 (B1-E1)
 
Client: EPA Revised 11/05/91
 
Site: ROSE HILL Well ID: MW-05-01
 
Test by: DANIEL H. BERLER Date: 10/30/91
 
Analysis:DANIEL H. BERLER Date: 11/19/91
 

USER INPUT DATA WORKSHEET A= 2.4 2.4
 
Aquifer Thickness= 23.33 FIGURES B = 0.38
 
Exposed Len.(Le) = 10 C = 2.1 2.1
 
Well Length (Lw) = 11.53 R(eq) = 0.0830 0.0830 0.0830
 
Casing Radius(Re)= 0.083 Est. Rw 0.333
 
Well Radius (Rw) = 0.333 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.4776 1.4776
 
Slug Volume = 0.025 ln(Re/Rw) 2.5684 2.5684
 
Static Level = 6.42 Max. Y(t) 1.01
 
Offset time = 0.0666 Regr. Y(0) 1.01
 
Shape Factor = 18.5 Casing Y(0 1.16 UNDRAINED
 
(F from est. Rw) 18.5
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw .5E-03 6.9E-03 5.03
 
Bouwer & Rice - estimated porosity .5E-03 6.9E-03 5, 03
 
Bouwer & Rice - estimated Rw .5E-03 6.9E-03 5, 03
 
Hvorslev - user porosity and Rw .6E-03 9.1E-03 6.67
 
Hvorslev - estimated porosity .6E-03 9.1E-03 6.67
 
Hvorslev - estimated Rw .6E-03 9.1E-03 6.67
 

Regression Output:
 
Constant 0.269926
 
Std Err of Y Est 0.006637
 
R Squared 0.998550
 
No. of Observations 8
 
Degrees of Freedom 6
 

X Coefficient(s) -3.95004
 
Std Err of Coef. 0.061447
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -0. 29 0.29 -1.23787 0. 2699
 
0. 0033 -3. 39 3.39 1 220829 0. 2569
 •
 

0. 0066 -0. 99 0.99 -0. 01005 0. 2439
 
0. 0099 -0. 84 0.84 -0.17435 0. 2308
 
0. 0133 -1. 99 1.99 0.688134 0. 2174
 
0. 0166 -1 1 0 0. 2044
 

9
0.02 -1. 46 1.46 0 378436 0. 1909
 
0. 0233 -1. 22 1.22 0.198850 0. 1779
 
0. 0266 -1. 26 1.26 0.231111 0. 1649
 
0.03 -1. 22 1.22 0 198850 0. 1514
 •
 

0. 0333 -1. 19 1. 19 0» 173953 0. 1384
 
0.05 -1. 09 1.09 0 086177 0. 0724
 •
 

0. 0666 -1. 01 1.01 0.009950 Bl 0. 0069
 
0. 0833 -0. 95 0.95 -0 .05129 -0. 0591
 

0.1 -0. 88 0.88 -0. 12783 -0. 1251
 
0. 1166 -0. 82 0.82 -0.19845 -0. 1906
 
0. 1333 -0. 77 0.77 -0.26136 -0. 2566
 
0.15 -0. 72 0.72 -0.32850 -0. 3226
 

0. 1666 -0. 68 0.68 -0.38566 -0. 3882
 
0. 1833 -0. 64 0.64 -0.44628 El -0. 4541
 



0.2 -0 .6 0.6 -0 .51082 B -0.5201 
0. 2166 -0. 57 0. 57 -0 .56211 -0.5857 
0. 2333 -0. 54 0. 54 -0 .61618 -0.6516 
0.25 -0. 51 0. 51 -0 .67334 -0.7176 

0. 2666 -0. 48 0. 48 -0 .73396 -0 .7832 

0. 2833 -0. 45 0. 45 -0 .79850 -0.8491 
0.3 -0. 42 0. 42 -0 .86750 -0.9151 

0. 3166 -0 .4 0.4 -0 .91629 -0.9807 
0. 3333 -0. 38 0. 38 -0 .96758 -1.0466 
0. 4167 -0. 29 0. 29 -1 .23787 -1.3761 

0.5 -0. 22 0. 22 -1 .51412 -1.7051 
0. 5833 -0. 17 0. 17 -1 .77195 -2.0341 
0. 6667 -0. 13 0. 13 -2 .04022 - 2 . 3 6 3 6 

0.75 -0. 11 0. 11 -2 .20727 -2 .6926 
0. 8333 -0. 09 0. 09 -2 .40794 -3.0216 
0. 9167 -0. 08 0. 08 -2 .52572 -3.3511 

1 -0. 06 0. 06 -2 .81341 -3.6801 
1. 0833 -0. 05 0. 05 -2 .99573 -4.0092 
1. 1667 -0. 06 0. 06 -2 .81341 -4.3386 

1.25 -0. 05 0. 05 -2 .99573 -4.6676 
1. 3333 -0. 04 0. 04 -3 .21887 -4.9967 
1. 4166 -0. 03 0. 03 -3 .50655 -5.3257 

1.5 -0. 04 0. 04 -3 .21887 -5.6551 
1. 5833 -0. 04 0. 04 -3 .21887 -5.9842 
1. 6667 -0. 04 0. 04 -3 .21887 -6.3136 

1.75 -0. 04 0. 04 -3 .21887 -6 .6427 

1. 8333 -0. 03 0. 03 -3 .50655 -6.9717 
1. 9167 -0. 03 0. 03 -3 .50655 -7.3011 

2 -0. 03 0. 03 -3 .50655 -7.6302 
2.5 -0. 03 0. 03 -3 .50655 -9.6052 

3 -0. 03 0. 03 -3 .50655 -11.5802 
3.5 -0. 03 0. 03 -3 . 50655 -13.5552 
4 -0. 03 0. 03 -3 .50655 -15.5303 

4.5 -0. 02 0. 02 -3 .91202 -17.5053 
5 -0. 03 0. 03 -3 .50655 -19.4803 

5.5 -0. 02 0. 02 -3 .91202 -21.4553 
6 -0. 03 0. 03 -3 .50655 - 23 .4304 

6.5 -0. 02 0. 02 -3 .91202 -25 .4054 
7 -0. 02 0. 02 -3 .91202 -27.3804 

7.5 -0. 02 0. 02 -3 .91202 -29.3554 
8 -0. 02 0. 02 -3 .91202 -31.3304 

8.5 -0. 02 0. 02 -3 .91202 -33.3055 
9 -0. 02 0. 02 -3 .91202 -35 .2805 

9.5 -0. 02 0. 02 -3 .91202 -37 .2555 

10 -0. 03 0. 03 -3 .50655 -39.2305 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 1
 
Client: EPA
 
Site: ROSE HILL
 
Test by: DANIEL H. BERLER
 
Analysis: DANIEL H. BERLER
 

USER INPUT DATA WORKSHEET A=
 
Aquifer Thickness= 23.58 FIGURES B =
 
Exposed Len. (Le) = 1  0 C =
 
Well Length (Lw) = 22.14 R(eq) = 0.0830
 
Casing Radius (Re) = 0.083 Est. Rw
 
Well Radius (Rw) = 0.209 Est. n
 
Sandpack Porosity= 0.270 log(Le/Rw)
 
Slug Volume = 0.025 ln(Re/Rw)
 
Static Level = 6.71 Max. Y(t)
 
Offset time = 0.0033 Regr. Y(0)
 
Shape Factor = 16.2 Casing Y(0)
 
(F from est. Rw) 16.2
 

ft/min
 
Bouwer & Rice - user porosity & Rw 4.7E-03
 
Bouwer & Rice - estimated porosity 4.7E-03
 
Bouwer & Rice - estimated Rw 4.7E-03
 
Hvorslev - user porosity and Rw 5.4E-03
 
Hvorslev - estimated porosity 5.4E-03
 
Hvorslev - estimated Rw 5.4E-03
 

Regression Output:
 
Constant 0.365701
 
Std Err of Y Est 0.005189
 
R Squared 0.999642
 
No. of Observations 13
 
Degrees of Freedom 11
 

X Coefficient(s) -4.04801
 
Std Err of Coef. 0.023079
 

Indicate
 
Time level Drawdown ln(Y) Regress.
 
(min) (ft) Y(t) ft Range
 

0 -1.82 1.82 0.598836
 
0.0033 -3.19 3.19 1.160020
 
0.0066 -1.6 1.6 0.470003
 
0.0099 -1.55 1.55 0.438254
 
0.0133 -1.5 1.5 0.405465
 
0.0166 -1.49 1.49 0.398776
 
0.02 -1.45 1.45 0.371563
 

0.0233 -1.41 1.41 0.343589
 
0.0266 -1.38 1.38 0.322083
 
0.03 -1.36 1.36 0.307484
 

0.0333 -1.33 1.33 0.285178
 
0.05 -1.23 1.23 0.207014
 

0.0666 -1.13 1.13 0.122217
 
0.0833 -1.04 1.04 0.039220
 

0.1 -0.97 0.97 -0.03045 B
 
0.1166 -0.9 0.9 -0.10536
 
0.1333 -0.84 0.84 -0.17435
 
0.15 -0.78 0.78 -0.24846
 

0.1666 -0.73 0.73 -0.31471
 
0.1833 -0.69 0.69 -0.37106
 

Revised
 
Well ID:
 

Date:
 
Date:
 

3.0
 

2.7
 
0.0830
 

NA
 
1.6809
 
3.3632
 

ERR
 
1.42
 
1.16
 

cm/ sec
 
9.2E-03
 
9.2E-03
 
9.2E-03
 
1.1E-02
 
1.1E-02
 
1.1E-02
 

EST InY
 

0.3657
 
0.3523
 
0.3390
 
0.3256
 
0.3119
 
0.2985
 
0.2847
 
0.2714
 
0.2580
 
0.2443
 
0.2309
 
0.1633
 
0.0961
 
0.0285
 
-0.0391
 
-0.1063
 
-0.1739
 
-0.2415
 
-0.3087
 
-0.3763
 

11/05/91
 
MW05-02
 
10/30/91
 
11/19/91
 

3.0
 
0.46
 
2.7
 

0.0830
 
0.209
 

1.6809
 
3.3632
 

UNDRAINED
 

ft/day
 
6.75
 
6.75
 
6.75
 
7.77
 
7.77
 
7.77
 



0.2
 
0.2166
 
0.2333
 

0.25
 
0.2666
 
0.2833
 

0.3
 
0.3166
 
0.3333
 
0.4167
 

0.5
 
0.5833
 
0.6667
 
0.75
 

0.8333
 
0.9167
 

1
 
1.0833
 
1.1667
 

1.25
 
1.3333
 
1.4166
 

1.5
 
1.5833
 
1.6667
 
1.75
 

1.8333
 
1.9167
 

2
 
2.5
 

3
 
3.5
 
4
 

4.5
 
5
 

5.5
 
6
 

6.5
 
7
 

7.5
 
8
 

8.5
 
9
 

9.5
 
10
 

-0.64
 
-0.6
 
-0.56
 
-0.52
 
-0.49
 
-0.46
 
-0.43
 
-0.4
 
-0.37
 
-0.27
 
-0.21
 
-0.15
 
-0.12
 
-0. 1
 
-0.08
 
-0.07
 
-0.06
 
-0.05
 
-0.05
 
-0.05
 
-0.04
 
-0.04
 
-0.04
 
-0.04
 
-0.04
 
-0.04
 
-0.04
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 
-0.04
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 
-0.04
 
-0.03
 
-0.03
 
-0.03
 
-0.03
 

0.64
 
0.6
 

0.56
 
0.52
 
0.49
 
0.46
 
0.43
 
0.4
 
0.37
 
0.27
 
0.21
 
0.15
 
0.12
 
0.1
 
0.08
 
0.07
 
0.06
 
0.05
 
0.05
 
0.05
 
0.04
 
0.04
 
0.04
 
0.04
 
0.04
 
0.04
 
0.04
 
0.03
 
0.03
 
0.03
 
0.03
 
0.04
 
0.03
 
0.03
 
0.03
 
0.03
 
0.03
 
0.03
 
0.03
 
0.03
 
0.04
 
0.03
 
0.03
 
0.03
 
0.03
 

-0 .44628 
-0.51082 
-0.57981 
-0 .65392 
-0.71334 
-0.77652 
-0 .84397 E 
-0.91629 
-0 .99425 
-1.30933 
-1.56064 
-1.89711 
-2.12026 
-2.30258 
-2.52572 
-2.65926 
-2.81341 
-2.99573 
-2.99573 
-2 .99573 
-3.21887 
-3.21887 
-3.21887 
-3.21887 
-3.21887 
-3.21887 
-3.21887 
-3.50655 
-3.50655 
-3.50655 
-3.50655 
-3.21887 
-3.50655 
-3.50655 
-3.50655 
-3.50655 
-3.50655 
-3.50655 
-3.50655 
-3.50655 
-3.21887 
-3.50655 
-3.50655 
-3.50655 
-3.50655 

-0 .4439 
-0.5111 
-0.5787 
-0.6463 
-0.7135 
-0.7811 
-0.8487 
-0.9159 
-0.9835 
-1.3211 
-1.6583 
-1.9955 
-2.3331 
-2.6703 
-3 0075 
-3 3451 
-3.6823 
-4.0195 
-4.3571 
-4.6943 
-5.0315 
-5.3687 
-5.7063 
-6.0435 
-6.3811 
-6.7183 
-7.0555 
-7.3931 
-7.7303 
-9.7543 

-11.7784 
-13.8024 
-15.8264 
-17.8504 
-19.8744 
-21.8984 
-23.9224 
-25.9464 
-27.9704 
-29.9944 
-32.0185 
-34.0425 
-36.0665 
-38.0905 
-40.1145 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
(First Rising Head Test)
 
Site: Rosehill Well ID: MW-06-01
 
Test by: D.Berler Date: 10/31/91
 
Analysis:K.Arena Date: 12/03/91
 

USER INPUT DATA WORKSHEET A= 2.5 4.3
 
Aquifer Thickness^ 16.62 FIGURES B = 0.40 0.69
 
Exposed Len.(Le) = 15 C = 2.2 4.4
 
Well Length (Lw) = 14.32 R(eq) = 0.2279 0.1037 0.1037
 
Casing Radius(Re)= 0.083 Est. Rw 0.145
 
Well Radius (Rw) = 0.417 Est. n 0.023
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.5362 1.9941
 
Slug Volume = 0.025 ln(Re/Rw) 2.4751 2.8996
 
Static Level = 5.30 Max. Y(t) 0.79
 
Offset time = 0.02 Regr. Y( 0 ) 0.74
 
Shape Factor = 26.3 Casing Y(0) 1.15 DRAINED
 
(F from est. Rw) 20.3
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosit.yy & Rw 1.5E-01 3.0E-01 216.26
 
Bouwer & Rice - »rosityy 3 .1E-02 6.1E-02 44.79
estimated porosit
 
Bouwer & Rice - estimated Rwr 3 .6E-02 7.2E-02 52.47
 
Hvorslev - user porosity and1 RRww 2 .1E-01 4.1E-01 298.91
 
Hvorslev - estimated porosit.yy 4 .3E-02 8.5E-02 61.91
 
Hvorslev - estimated Rw 5.6E-02 1.1E-01 80.13
 

Regression Output:
 
Constant 1.367474
 
Std Err of Y Est 1.028848
 
R Squared 1.997870
 
No. of Observations 6
 
Degrees of Freedom 4
 

X Coefficient(s) -33.4538
 
Std Err of Coef. 0.772781
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -2 .38 2.38 0.8671 0.3675
 
0.0033 -1.15 1.15 0.1398 0.2571
 
0.0066 -1 .05 1.05 0.0488 0.1467
 
0.0099 -1.3 1.30 0.2624 0.0363
 
0.0133 -0.9 0.90 -0.1054 -0.0775
 
0.0166 -0.81 0.81 -0.2107 -0.1879
 

0.02 -0.79 0.79 -0.2357 -0.3016
 
0.0233 -0.68 0.68 -0.3857 Bl -0.4120
 
0.0266 -0.59 0.59 -0.5276 -0.5224
 
0.03 -0 .53 0.53 -0.6349 -0.6361
 

0.0333 -0 .47 0.47 -0.7550 -0.7465
 
0.05 -0.26 0.26 -1.3471 -1.3052
 

0.0666 -0 .16 0.16 -1.8326 El -1.8606
 
0.0833 -0. 11 0.11 -2.2073 -2.4192
 

0.1 -0 .09 0.09 -2.4079 -2.9779
 
0.1166 -0 .08 0.08 -2.5257 -3.5332
 
0.1333 -0 .07 0.07 -2.6593 -4.0919
 
0.15 -0 .06 0.06 -2.8134 -4.6506
 

0.1666 -0.06 0.06 -2.8134 -5.2059
 
0.1833 -0.06 0.06 -2.8134 -5.7646
 



0.2 -0.06 0.06 -2.8134 -6. 3233 
0.2166 -0.05 0.05 -2.9957 -6. 8786 
0.2333 -0.05 0.05 -2.9957 -7. 4373 
0.25 -0.05 0.05 -2.9957 -7. 9960 

0.2666 -0.05 0.05 -2.9957 -8. 5513 
0.2833 -0.05 0.05 -2.9957 -9. 1100 

0.3 -0.05 0.05 -2.9957 -9. 6687 
0.3166 -0.05 0.05 -2.9957 -10. 2240 
0.3333 -0.05 0.05 -2.9957 -10. 7827 
0.4167 -0.04 0.04 -3.2189 -13. 5728 

0.5 -0.04 0.04 -3.2189 -16. 3595 
0.5833 -0.04 0.04 -3.2189 -19. 1462 
0.6667 -0.04 0.04 -3.2189 -21. 9362 
0.75 -0.04 0.04 -3.2189 -24. 7229 

0.8333 -0.03 0.03 -3.5066 -27. 5096 
0.9167 -0.03 0.03 -3.5066 -30. 2997 

1 -0.03 0.03 -3.5066 -33. 0864 
1.0833 -0.03 0.03 -3.5066 -35. 8731 
1.1667 -0.03 0.03 -3.5066 -38. 6632 
1.25 -0.03 0.03 -3.5066 -41. 4499 

1.3333 -0.03 0.03 -3.5066 -44. 2366 
1.4166 -0.03 0.03 -3.5066 -47. 0233 

1.5 -0.03 0.03 -3.5066 -49. 8133 
1.5833 -0. 03 0.03 -3 .5066 -52. 6000 
1.6667 -0.03 0.03 -3.5066 -55. 3901 
1.75 -0.03 0.03 -3.5066 -58. 1768 

1.8333 -0.03 0.03 -3.5066 -60. 9635 
1.9167 -0.02 0.02 -3.9120 -63. 7536 

2 -0.03 0.03 -3.5066 -66, 5403 
2.5 -0.02 0.02 -3.9120 -83, 2672 

3 -0.02 0.02 -3.9120 -99, 9941 
3.5 -0.02 0.02 -3.9120 -116, 7211 
4 -0.02 0.02 -3.9120 -133. 4480 

4.5 -0.02 0.02 -3.9120 -150, 1749 
5 -0.02 0.02 -3.9120 -166, 9019 

5.5 -0.02 0.02 -3.9120 -183, 6288 
6 -0.02 0.02 -3.9120 -200, 3557 

6.5 -0.02 0.02 -3.9120 -217, 0827 
7 -0.02 0.02 -3.9120 -233, 8096 

7.5 -0.02 0.02 -3.9120 -250, 5365 
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(First Rising Head Test)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-06-02
 
Test by: D.Berler Date: 10/31/91
 
Analysis:K.Arena Date: 12/03/91
 

USER INPUT DATA WORKSHEET A= 3.0 3.0
 
Aquifer Thickness^ 30.29 FIGURES B = 0.46 0.46
 
Exposed Len.(Le) = 10 C = 2.7 2.7
 
Well Length (Lw) = 28.19 R(eq) = 0.0833 0.0833 0.0833
 
Casing Radius(Re)= 0.083 Est. Rw 0.208
 
Well Radius (Rw) = 0.208 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.6812 1.6812
 
Slug Volume = 0.025 ln(Re/Rw) 3.2489 3.2489
 
Static Level = 5.50 Max. Y(t) 1. 14
 
Offset time = 0.0266 Regr. Y(0) 1.13
 
Shape Factor = 16.2 Casing Y(0) 1.15 UNDRAINED
 
(F from est. Rw) 16.2
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 1.4E-02 2.8E-02 20.13
 
Bouwer & Rice - estimated porosity 1.4E-02 8E-02 20.13
 
Bouwer & Rice - estimated Rw 1.4E-02 8E-02 20.13
 
Hvorslev - user porosity and Rw 1.7E-02 3E-02 23.99
 
Hvorslev - estimated porosity 1.7E-02 3E-02 23.99
 
Hvorslev - estimated Rw 1.7E-02 3.3E-02 23.99
 

Regression Output:
 
Constant 0.453071
 
Std Err of Y Est 0.009126
 
R Squared 0.999445
 
No. of Observations 7
 
Degrees of Freedom 5
 

X Coefficient(s) -12.3946
 
Std Err of Coef. 0.130590
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -1 .86 1. 86 0. 6206 0, 4531
 
0. 0033 -1 .96 1. 96 0. 6729 0, 4122
 
0. 0066 -1 .69 1. 69 0. 5247 0.3713
 
0. 0099 -1 .49 1. 49 0. 3988 0.3304
 
0. 0133 -1 .38 1. 38 0. 3221 0.2882
 
0. 0166 -1 .31 1. 31 0. 2700 0.2473
 

0.02 -1 .26 1. 26 0. 2311 0.2052
 
0. 0233 -1.2 1. 20 0. 1823 0, 1643
 
0. 0266 -1 .14 1. 14 0. 1310 B 0, 1234
 

0.03 -1 .09 1. 09 0. 0862 0.0812
 
0. 0333 -1 .04 1. 04 0. 0392 0.0403
 

0.05 -0.84 0. 84 -0. 1744 -0.1667
 
0. 0666 -0.68 0. 68 -0. 3857 -0.3724
 
0. 0833 -0.56 0. 56 -0. 5798 -0.5794
 

0.1 -0.46 0. 46 -0. 7765 -0.7864
 
0. 1166 -0.37 0. 37 -0. 9943 -0.9921
 
0. 1333 0.3 0. 30 -1. 2040 -1.1991
 -

0.15 -0.25 0. 25 -1. 3863 -1.4061
 

0. 1666 -0.21 0. 21 -1. 5606 -1.6119
 
0. 1833 -0.17 0. 17 -1. 7720 -1.8189
 





0.2 -0. 14 0. 14 -1. 9661	 -2 0259 
0. 2166 -0. 12 0. 12 -2. 1203	 -2 2316 
0. 2333 -0 . 1 0. 10 -2. 3026	 -2 4386 
0.25 -0. 09 0. 09 -2. 4079	 -2, 6456 

0. 2666 -0. 07 0. 07 -2. 6593	 -2 8513 
0. 2833 -0. 06 0. 06 ~" 2 • 8134	 -3, 0583 

0.3 -0. 05 0. 05 -2. 9957	 -3, 2653 
0. 3166 -0. 05 0. 05 -2. 9957	 -3, 4711 
0. 3333 -0. 04 0. 04 -3. 2189	 -3, 6781 
0. 4167 -0. 02 0. 02 -3. 9120	 -4, 7118 

0.5 -0. 02 0. 02 -3. 9120	 -5, 7443 
0. 5833 -0. 01 0. 01 -4. 6052	 -6, 7767 
0. 6667 -0. 01 0. 01 -4. 6052	 -7, 8104 
0.75 -0. 01 0. 01 -4. 6052	 -8, 8429 

0. 8333 -0. 01 0. 01 -4. 6052	 -9, 8754 
0. 9167 -0. 01 0. 01 -4. 6052 -10, 9091 

1 -0. 01 0. 01 -4. 6052 -11. 9416 
1. 0833 -0. 01 0. 01 -4. 6052	 -12, 9741 
1. 1667 -0. 01 0. 01 -4. 6052	 -14, 0078 
1.25 -0. 01 0. 01 -4. 6052	 -15, 0403 

1. 3333 -0. 01 0. 01 -4. 6052	 -16, 0727 
1. 4166 -0. 01 0. 01 -4. 6052	 -17, 1052 

1.5 -0. 01 0. 01 -4. 6052	 -18, 1389 
1. 5833 -0. 01 0. 01 -4. 6052	 -19, 1714 
1. 6667 -0. 01 0. 01 -4. 6052	 -20, 2051 
1.75 -0. 01 0. 01 -4. 6052	 -21, 2376 

1. 8333 -0. 01 0. 01 -4. 6052	 -22, 2701 
1. 9167 -0. 01 0. 01 -4. 6052 -23, 3038 

2 -0. 01 0. 01 -4. 6052 -24, 3363 
2.5	 -0. 01 0. 01 -4. 6052 -30, 5336 

3 -0. 01 0. 01 -4. 6052 -36, 7309 
3.5	 -0. 01 0. 01 -4. 6052 -42, 9282 
4 -0. 01 0. 01 -4. 6052 -49, 1256 

4.5 0 0. 00 ERR	 -55, 3229 
5 0 0. 00 ERR	 -61, 5202 

5.5	 -0. 01 0. 01 -4. 6052 -67, 7176 
6 -0. 01 0. 01 -4. 6052 -73, 9149 

6.5 -0. 01 0. 01 -4. 6052	 -80, 1122 
7 0 0. 00 ERR	 -86, 3096 

7.5 -0. 01 0. 01 -4. 6052	 -92. 5069 
8 0 0. 00 ERR	 -98, 7042 

8.5 0 0. 00 ERR	 •104. 9015 
9 0 0. 00 ERR	 •Il l , 0989 

9.5	 0 0. 00 ERR •117, 2962 
10 0 0. 00 ERR -123. 4935 
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(Rising Head Test 1 MW-07-01)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-07-01
 
Test by: K.Arena Date: 10/31/91
 
Analysis:K.Arena Date: 11/26/91
 

USER INPUT DATA WORKSHEET A= 2.5 5.4
 
Aquifer Thickness= 25.53 FIGURES B = 0.40 0.98
 
Exposed Len.(Le) = 15 c = 2.2 6.0
 
Well Length (Lw) = 14.13 R(eq) = 0.2279 0.0841 0.0841
 
Casing Radius(Re)= 0.083 Est. Rw 0.086
 
Well Radius (Rw) = 0.417 Est. n 0.001
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.5304 2.2141
 
Slug Volume = 0.025 ln(Re/Rw) 2.3547 2.8838
 
Static Level = 20.15 Max. Y(t) 1. 12
 
Offset time = 0.0166 Regr. Y(0) 1. 12
 
Shape Factor = 26.3 Casing Y(0) 1.15 DRAINED
 
(F from est. Rw) 18.3
 

ft/min cm/sec ft/day 
Bouwer & Rice  user porosity & Rw 2.5E-02 5.0E-02 36.62 
Bouwer & Rice  estimated porosity 3.5E-03 6.8E-03 4.99 
Bouwer & Rice - estimated Rw 4.2E-03 8.4E-03 6.11 
Hvorslev  user porosity and Rw 3.6E-02 7.2E-02 52.50 
Hvorslev  estimated porosity 5.0E-03 9.8E-03 7.16 
Hvorslev - estimated Rw 7.2E-03 1.4E-02 10.30 

Regression Output: 
Constant 0.214298 
Std Err of Y Est 0.004371 
R Squared 0.994244 
No. of Observations 9 
Degrees of Freedom 7 

X Coefficient(s) -5.87581 
Std Err of Coef. 0.168977 

Indicate 
Time 
(min) 

level Drawdown 
(ft) Y(t) ft 

ln(Y) Regress. 
Range 

EST InY 

0 -1. 28 1. 28 0.2469 0.2143 
0.0033 -1. 19 1. 19 0.1740 0.1949 
0.0066 -1. 19 1. 19 0.1740 B 0 1755 
0.0099 -1. 18 1. 18 0.1655 0 1561 
0.0133 -1. 14 1. 14 0.1310 0 1361 
0.0166 -1. 12 1. 12 0.1133 0.1168 

0.02 -1 .1 1. 10 0.0953 0.0968 
0.0233 -1. 08 1. 08 0.0770 0.0774 
0.0266 -1. 06 1. 06 0.0583 0.0580 

0.03 -1. 04 1. 04 0.0392 0.0380 
0.0333 -1. 02 1. 02 0.0198 0.0186 

0.05 -0. 93 0. 93 -0.0726 -0.0795 
0.0666 -0. 85 0. 85 -0.1625 -0.1770 
0.0833 -0. 74 0. 74 -0.3011 -0.2752 

0.1 -0. 63 0. 63 -0 .4620 -0.3733 
0.1166 -0. 53 0. 53 -0 .6349 -0.4708 
0.1333 -0. 46 0. 46 -0 .7765 -0.5689 
0.15 -0. 39 0. 39 -0 .9416 -0.6671 

0.1666 -0. 34 0. 34 -1 .0788 -0.7646 
0. 1833 -0.3 0. 30 -1 .2040 -0.8627 



0.2 -0.26 0.26 -1.3471 -0.9609 
0.2166 -0.23 0.23 -1.4697 -1.0584 
0.2333 -0.21 0.21 -1.5606 -1.1565 
0.25 -0.19 0.19 -1.6607 -1.2547 

0.2666 -0.17 0.17 -1.7720 -1.3522 
0.2833 -0.16 0.16 -1.8326 -1.4503 

0.3 -0.15 0.15 -1.8971 -1.5484 
0.3166 -0.14 0.14 -1.9661 -1.6460 
0.3333 -0.13 0. 13 -2.0402 -1.7441 
0.4167 -0.1 0. 10 -2.3026 -2.2342 

0.5 -0.08 0.08 -2.5257 -2.7236 
0.5833 -0.07 0.07 -2.6593 -3.2131 
0.6667 -0.06 0.06 -2.8134 -3.7031 
0.75 -0.06 0.06 -2.8134 -4.1926 

0.8333 -0.05 0.05 -2.9957 -4.6820 
0.9167 -0.05 0.05 -2.9957 -5.1721 

1 -0.05 0.05 -2.9957 -5.6615 
1.0833 -0.05 0.05 -2.9957 -6.1510 
1.1667 -0.05 0.05 -2.9957 -6.6410 
1.25 -0.05 0. 05 -2.9957 -7.1305 

1.3333 -0.05 0. 05 -2.9957 -7.6199 
1.4166 -0.05 0.05 -2.9957 -8.1094 

1.5 -0.05 0.05 -2.9957 -8.5994 
1.5833 -0.05 0.05 -2.9957 -9.0889 
1.6667 -0.05 0.05 -2.9957 -9.5789 
1.75 -0.05 0.05 -2.9957 -10.0684 

1.8333 -0.04 0.04 -3.2189 -10.5578 
1.9167 -0.04 0.04 -3.2189 -11.0479 

2 -0.04 0.04 -3.2189 -11.5373 
2.5 -0.04 0.04 -3.2189 -14.4752 

3 -0.05 0.05 -2.9957 -17.4131 
3.5 -0.05 0.05 -2.9957 -20.3511 
4 -0.05 0.05 -2.9957 -23.2890 

4.5 -0.05 0.05 -2.9957 -26.2269 
5 -0.05 0.05 -2.9957 -29.1648 

5.5 -0.05 0.05 -2.9957 -32.1027 
6 -0.05 0.05 -2.9957 -35.0406 

6.5 -0.05 0.05 -2.9957 -37.9785 
7 -0.05 0. 05 -2.9957 -40.9164 

7.5 -0.05 0.05 -2.9957 -43.8543 
8 -0.05 0.05 -2.9957 -46.7922 

8.5 -0.05 0.05 -2.9957 -49.7301 
9 -0.05 0.05 -2.9957 -52.6680 

9.5 -0.05 0.05 -2.9957 -55.6059 
10 -0.05 0.05 -2.9957 -58.5439 
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Rising Head test 1 
Slug Test Analysis Bouwer & Rice/Hvorslev's Methods (V2.4.5) 
Client: EPA Revised 11/05/91 
Site: Rosehill Well ID: MW-07-02 
Test by: K.Arena Date: 10/31/91 
Analysis:K.Arena Date: 12/05/91 

USER INPUT DATA WORKSHEET A= 4.3 5.3 
Aquifer Thickness= 300 FIGURES B = 0.70 0.94 
Exposed Len.(Le) = 25 C = 4.4 5.8 
Well Length (Lw) = 52.78 R(eq) = 0 1928 0.1658 0.1658 
Casing Radius(Re)= 0.167 Est. Rw 0.163 
Well Radius (Rw) = 0.250 Est. n -0.009 
Sandpack Porosity= 0.270 log(Le/Rw) 2.0000 2.1851 
Slug Volume = 0.153 ln(Rc/Rw) 3.4433 3.6329 
Static Level = 19.84 Max. Y(t) 1.79 
Offset time = 0.1 Regr. Y(0) 1.77 
Shape Factor = 265.9 Casing Y(0) 1.75 DRAINED 
(F from est. Rw) 250.8 

ft/min cm/sec ft/day 
Bouwer & Rice  user porosity & Rw 2.6E-03 5.1E-03 3.75 
Bouwer & Rice  estimated porosity 1.9E-03 3.8E-03 2.77 
Bouwer & Rice  estimated Rw 2.0E-03 4.0E-03 2.92 
Hvorslev  user porosity and Rw 4.5E-04 8.8E-04 0.64 
Hvorslev - estimated porosity 3.3E-04 6.5E-04 0.48 
Hvorslev - estimated Rw 3.5E-04 6.9E-04 0.50 

Regression Output: 
Constant 0.674256 
Std Err of Y Est 0.036362 
R Squared 0.726661 
No. of Observations 11 
Degrees of Freedom 9 

X Coefficient(s) -1.01759 
Std Err of Coef. 0.208034 

Indicate 
Time 
(min) 

level
(ft) 

Drawdown 
Y(t) ft 

ln(Y) Regress. 
Range 

EST InY 

0 -1.79 1.79 0.5822 0.6743 
0.0033 -1.79 1.79 0.5822 0.6709 
0.0066 -1.79 1.79 0.5822 0.6675 
0.0099 -1.78 1.78 0.5766 0.6642 
0.0133 -1.78 1.78 0.5766 0.6607 
0.0166 -1.78 1.78 0.5766 0.6574 
0.02 -1.78 1.78 0.5766 0.6539 

0.0233 -1.78 1.78 0.5766 0.6505 
0.0266 -1.78 1.78 0.5766 6472 0. 
0.03 -1.78 1.78 0.5766 6437 0, 

0.0333 -1.78 1.78 0.5766 0.6404 
0.05 -1.78 1.78 0.5766 0.6234 

0.0666 -1.77 1.77 0.5710 0.6065 
0.0833 -1.78 1.78 0.5766 0.5895 

0.1 -1.78 1.78 0.5766 Bl 0.5725 
0.1166 -1.61 1.61 0.4762 0.5556 
0.1333 -1.74 1.74 0.5539 0.5386 
0.15 -1.73 1.73 0.5481 0.5216 

0.1666 -1.73 1.73 0.5481 0.5047 
0.1833 -1.66 1.66 0.5068 0.4877 



0.2 -1.6 1.60 0.4700 0.4707 
0.2166 -1.57 1.57 0.4511 0.4538 
0.2333 -1.55 1.55 0.4383 0.4369 
0.25 -1.55 1.55 0.4383 0.4199 

0.2666 -1.43 1.43 0.3577 el 0.4030 
0.2833 -1.46 1.46 0.3784 0.3860 

0.3 -1.42 1.42 0.3507 0, .3690 
0.3166 -1.11 1.11 0.1044 0, .3521 
0.3333 -1.21 1.21 0.1906 0.3351 
0.4167 -1.21 1.21 0.1906 0.2502 

0.5 -1.21 1.21 0.1906 0.1655 
0.5833 -1.21 1.21 0.1906 0.0807 
0.6667 -1.21 1.21 0.1906 -0.0042 
0.75 -1.21 1.21 0.1906 -0.0889 

0.8333 -1.21 1.21 0.1906 -0.1737 
0.9167 -1.21 1.21 0.1906 -0.2586 

1 -1.21 1.21 0.1906 -0.3433 
1.0833 -1.21 1.21 0.1906 -0.4281 
1. 1667 -1.21 1.21 0.1906 -0.5130 
1.25 -1.21 1.21 0.1906 -0.5977 

1.3333 -1.21 1.21 0.1906 -0.6825 
1.4166 -1.21 1.21 0.1906 -0.7673 

1.5 -1.21 1.21 0.1906 -0.8521 
1.5833 -1.21 1.21 0.1906 -0.9369 
1.6667 -1.21 1.21 0.1906 -1.0218 
1.75 -1.21 1.21 0.1906 -1.1065 

1.8333 -1.21 1.21 0.1906 -1.1913 
1.9167 -1.21 1.21 0.1906 -1.2762 

2 -1.21 1.21 0.1906 -1.3609 
2.5 -1.21 1.21 0.1906 -1.8697 

3 -1.21 1.21 0.1906 -2.3785 
3.5 -1.21 1.21 0.1906 -2.8873 
4 -1.21 1.21 0.1906 -3.3961 

4.5 -1.21 1.21 0.1906 -3.9049 
5 -1.22 1.22 0.1989 -4.4137 

5.5 -1.22 1.22 0.1989 -4.9225 
6 -1.22 1.22 0.1989 -5.4313 

6.5 -1.22 1.22 0.1989 -5.9401 
7 -1.22 1.22 0.1989 -6.4489 

7.5 -1.22 1.22 0.1989 -6.9577 
8 -1.22 1.22 0.1989 -7.4665 

8.5 -1.22 1.22 0.1989 -7.9753 
9 -1.22 1.22 0.1989 -8.4841 

9.5 -1.22 1.22 0.1989 -8.9929 
10 -1.22 1.22 0.1989 -9.5016 
12 -1.23 1.23 0.2070 -11.5368 
14 -1.23 1.23 0.2070 -13.5720 
16 -1.24 1.24 0.2151 -15.6072 
18 -1.24 1.24 0.2151 -17.6424 
20 -1.25 1.25 0.2231 -19.6776 
22 -1.25 1.25 0.2231 -21.7127 
24 -1.25 1.25 0.2231 -23.7479 
26 -1.25 1.25 0.2231 -25.7831 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 1 
Client: EPA Revised 11/05/91 
Site: ROSE HILL Well ID: MW08-01 
Test by: DANIEL H. BERLER Date: 10/29/91 
Analysis:DANIEL H. BERLER Date: 11/18/91 

USER INPUT DATA WORKSHEET A= 2.2 4.4 
Aquifer Thickness= 10.89 FIGURES B = 0.71 
Exposed Len.(Le) = 10 C = 1.9 4.5 
Well Length (Lw) = 8.4 R(eq) = 0 1871 0.0827 0.0827 
Casing Radius(Re)= 0.083 Est. Rw 0.081 
Well Radius (Rw) = 0.333 Est. n -0.001 
Sandpack Porosity= 0.270 log(Le/Rw) 1.4018 2.0151 
Slug Volume = 0.025 ln(Re/Rw) 2.3321 3.0762 
Static Level = 6.86 Max. Y(t) 1.16 
Offset time = 0.05 Regr. Y(0) 1.16 
Shape Factor = 18.5 Casing Y(0) 1.15 DRAINED 
(F from est. Rw) 13.1 

ft/min cm/sec ft/day 
Bouwer & Rice - user porosity & Rw 3.0E-02 5.8E-02 42.77 
Bouwer & Rice - estimated porosity 5.8E-03 1E-02 8.36 
Bouwer & Rice - estimated Rw 7.7E-03 5E-02 11.03 
Hvorslev - user porosity and Rw 3.6E-02 2E-02 52.41 
Hvorslev - estimated porosity 7.1E-03 4E-02 10.25 
Hvorslev - estimated Rw l.OE-02 2.0E-02 14.50 

Regression Output: 
Constant 0.455963 
Std Err of Y Est 0.003010 
R Squared 0.999875 
No. of Observations 8 
Degrees of Freedom 6 

X Coefficient(st(s)) -6.11127 
Std Err of Coef.oef . 0.027871 

Indicate 
Time level Drawdown ln(Y) Regress. EST InY 
(min) (ft) Y(t) ft Range 

0 -4.93 4.93 1.595338 0.4560 
0.0033 -0.55 0.55 -0.59783 0.4358 
0.0066 -1.71 1.71 0.536493 0.4156 
0.0099 -1.46 1.46 0.378436 0.3955 
0.0133 -1.47 1.47 0.385262 0.3747 
0.0166 -1.43 1.43 0.357674 0.3545 

0.02 -1.4 1.4 0.336472 0.3337 
0.0233 -1.37 1.37 0.314810 0.3136 
0.0266 -1.34 1.34 0.292669 0.2934 

0.03 -1.31 1.31 0.270027 0.2726 
0.0333 -1.29 1.29 0.254642 0.2525 

0.05 -1.16 1.16 0.148420 B 0.1504 
0.0666 -1.05 1.05 0.048790 0.0490 
0.0833 -0.95 0.95 -0.05129 -0.0531 

0.1 -0.86 0.86 -0.15082 -0.1552 
0.1166 -0.77 0.77 -0.26136 -0.2566 
0.1333 -0.7 0.7 -0.35667 -0.3587 

0.15 -0.63 0.63 -0.46203 -0.4607 
0.1666 -0.57 0.57 -0.56211 E -0.5622 
0.1833 -0.52 0.52 -0.65392 -0.6642 



0.2 -0.48 0.48 -0.73396 -0.7663 
0.2166 -0.44 0.44 -0.82098 -0.8677 
0.2333 -0.4 0.4 -0.91629 -0.9698 
0.25 -0.38 0.38 -0.96758 -1.0719 

0.2666 -0.35 0.35 -1.04982 -1.1733 
0.2833 -0.33 0.33 -1.10866 -1.2754 

0.3 -0.31 0.31 -1. 17118 -1.3774 
0.3166 -0.29 0.29 -1.23787 -1.4789 
0.3333 -0.28 0.28 -1.27296 -1.5809 
0.4167 -0.22 0.22 -1.51412 -2.0906 

0.5 -0.18 0. 18 -1.71479 -2.5997 
0.5833 -0.16 0. 16 -1.83258 -3.1087 
0.6667 -0.14 0. 14 -1.96611 -3.6184 
0.75 -0.13 0. 13 -2.04022 -4.1275 

0.8333 -0.11 0.11 -2.20727 -4.6366 
0.9167 -0.11 0.11 -2.20727 -5.1462 

1 -0.1 0.1 -2.30258 -5.6553 
1.0833 -0.09 0.09 -2.40794 -6.1644 
1. 1667 -0.09 0.09 -2.40794 -6.6741 
1.25 -0.09 0.09 -2.40794 -7.1831 

1.3333 -0.07 0.07 -2.65926 -7 .6922 
1.4166 -0.08 0.08 -2.52572 -8.2013 

1.5 -0.07 0.07 -2.65926 -8.7109 
1.5833 -0.07 0.07 -2.65926 -9 .2200 
1.6667 -0.07 0.07 -2.65926 -9.7297 
1.75 -0.06 0.06 -2.81341 -10.2388 

1.8333 -0.06 0.06 -2.81341 -10.7478 
1.9167 -0. 06 0.06 -2.81341 -11.2575 

2 -0.06 0.06 -2.81341 -11.7666 
2.5 -0.05 0.05 -2.99573 -14.8222 

3 -0.05 0.05 -2.99573 -17.8779 
3.5 -0.04 0.04 -3.21887 -20.9335 
4 -0.04 0.04 -3 .21887 -23.9891 

4.5 -0.03 0.03 -3.50655 -27.0448 
5 -0.03 0.03 -3.50655 -30.1004 

5.5 -0.03 0.03 -3.50655 -33.1561 
6 -0.03 0.03 -3.50655 -36.2117 

6.5 -0.02 0.02 -3.91202 -39.2673 
7 -0.02 0.02 -3.91202 -42 .3230 

7.5 -0.02 0.02 -3.91202 -45.3786 
8 -0.02 0.02 -3.91202 - 48 .4342 

8.5 -0.02 0.02 -3.91202 -51.4899 
9 -0.02 0. 02 -3.91202 -54.5455 

9.5 -0.02 0.02 -3.91202 -57.6012 
10 -0.02 0.02 -3.91202 -60.6568 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST:
 
Client: EPA
 
Site: ROSE HILL
 
Test by: DANIEL H. BERLER
 
Analysis:DANIEL H. BERLER
 

USER INPUT DATA
 
Aquifer Thickness=

Exposed Len.(Le) =

Well Length (Lw) =

Casing Radius(Re)=

Well Radius (Rw) =

Sandpack Porosity=

Slug Volume

Static Level

Offset time

Shape Factor

(F from est. Rw)


 =

 =


 300
 
5
 

 19.75
 
 0.083
 
 0.208
 
 0.270
 
 0.025
 
 8.05
 

= 0.0666
 
= 9.9
 

 9.9
 

RISING TEST 1
 
Revised 11/05/91
 

Well ID: MW-08-02
 

WORKSHEET A=
 
FIGURES B =
 

C =
 
R(eq) = 0.0833
 
Est. Rw
 
Est. n
 
log(Le/Rw)
 
ln(Re/Rw)
 
Max. Y(t)
 
Regr. Y(0)
 
Casing Y(0)
 

ft/min
 
Bouwer & Rice  user porosity & Rw 6.6E-03 
Bouwer & Rice - estimated porosity 6.6E-03 
Bouwer & Rice  estimated Rw 6.6E-03 
Hvorslev - user porosity and Rw 7.OE-03 
Hvorslev - estimated porosity 7.0E-03 
Hvorslev - estimated Rw 7.OE-03 

Regression Output: 
Constant

Std Err of Y Est

R Squared

No. of Observations

Degrees of Freedom


X Coeff icient (s) -3.15460
 
Std Err of
 

Time
 
(min)
 

0
 
0.0033
 
0.0066
 
0.0099
 
0.0133
 
0.0166
 
0.02
 

0.0233
 
0.0266
 
0.03
 

0.0333
 
0.05
 

0.0666
 
0.0833
 

0.1
 
0.1166
 
0. 1333
 
0.15
 

0. 1666
 
0.1833
 

Coef. 0.022719
 

level Drawdown
 
(ft) Y(t) ft
 

-1.79 1.79
 
-1.93 1.93
 
-1.71 1.71
 
-1.67 1.67
 
-1.7 1.7
 
-1.68 1.68
 
-1.65 1.65
 
-1.63 1.63
 
-1.61 1.61
 
-1.59 1.59
 
-1.57 1.57
 
-1.48 1.48
 
-1.4 1.4
 

-1.33 1.33
 
-1.26 1.26
 
-1. 19 1.19
 
-1. 13 1. 13
 
-1.07 1.07
 
-1.02 1.02
 
-0.97 0.97
 

 0.545237
 
 0.002933
 

 0.999637
 
9
 
7
 

Indicate
 
ln(Y) Regress.
 

Range
 
0.582215
 
0.657520
 
0.536493
 
0.512823
 
0.530628
 
0.518793
 
0.500775
 
0.488580
 
0.476234
 
0.463734
 
0.451075
 
0.392042
 
0.336472 B
 
0.285178
 
0.231111
 
0.173953
 
0.122217
 
0.067658
 
0.019802
 
-0.03045
 

Date: 10/29/91
 
Date: 11/19/91
 

2.2 2.2
 
0.35
 

1.9 1.9
 
0.0833 0.0833
 

0.208
 
NA
 

1.3809 1.3809
 
3.0082 3.0082
 

1.4
 
1.40
 
1.15 UNDRAINED
 

cm/sec ft/day
 
1.3E-02 9.49
 
1.3E-02 9.49
 
1.3E-02 9.49
 
1.4E-02 10.03
 
1.4E-02 10.03
 
1.4E-02 10.03
 

EST InY
 

0.5452
 
0.5348
 
0.5244
 
0.5140
 
0.5033
 
0.4929
 
0.4821
 
0.4717
 
0.4613
 
0.4506
 
0.4402
 
0.3875
 
0.3351
 
0.2825
 
0.2298
 
0.1774
 
0.1247
 
0.0720
 
0.0197
 
-0.0330
 



0.2 -0.92 0.92 -0.08338 -0.0857 
0.2166 -0.87 0.87 -0.13926 -0.1381 
0.2333 -0.83 0.83 -0.18632 -0.1907 
0.25 -0.79 0.79 -0.23572 -0 .2434 

0.2666 -0.75 0.75 -0.28768 -0.2958 
0.2833 -0.71 0.71 -0.34249 -0.3485 

0.3 -0.68 0.68 -0.38566 -0.4011 
0.3166 -0.65 0.65 -0.43078 -0.4535 
0.3333 -0.61 0.61 -0.49429 -0.5062 

0.4167 -0.48 0.48 -0.73396 -0.7693 
0.5 -0.37 0.37 -0.99425 -1.0321 

0.5833 -0.28 0.28 -1.27296 -1.2948 
0.6667 -0.22 0.22 -1.51412 -1.5579 
0.75 -0. 17 0.17 -1.77195 -1.8207 

0.8333 -0. 13 0.13 -2.04022 -2.0835 

0.9167 -0.1 0.1 -2.30258 -2 .3466 
1 -0. 08 0.08 -2.52572 -2.6094 

1.0833 -0.06 0.06 -2.81341 -2 .8722 

1.1667 -0.05 0.05 -2.99573 -3.1352 
1.25 -0.04 0.04 -3.21887 -3.3980 

1.3333 -0.03 0.03 -3.50655 -3.6608 
1.4166 -0.02 0.02 -3.91202 -3.9236 

1.5 -0.01 0.01 -4.60517 -4.1867 
1.5833 -0.01 0.01 -4.60517 -4 .4495 
1.6667 0 0 ERR -4.7125 
1.75 0 0 ERR -4.9753 

1.8333 0 0 ERR -5.2381 
1.9167 0 0 ERR -5.5012 

2 0 0 ERR -5.7640 
2.5 0 0 ERR -7.3413 

3 0 0 ERR -8.9186 
3.5 0 0 ERR -10.4959 
4 0 0 ERR -12.0732 

4.5 0 0 ERR -13.6505 
5 0 0 ERR -15.2278 

5.5 0 0 ERR -16.8051 
6 0 0 ERR -18.3824 

6.5 0 0 ERR -19.9597 
7 0 0 ERR -21.5370 

7.5 0 0 ERR -23.1143 
8 0 0 ERR -24.6916 

8.5 0 0 ERR -26.2689 
9 0 0 ERR -27 .8462 

9.5 0 0 ERR -29 .4236 
10 0 0 ERR -31.0009 
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(Rising head test 1 for MW-09-01)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA

Site: Rosehill
 
Test by: K.Arena
 
Analysis:K.Arena
 

USER INPUT DATA
 
Aquifer Thickness=

Exposed Len.(Le) =

Well Length (Lw) =

Casing Radius(Re)=

Well Radius (Rw) =

Sandpack Porosity=

Slug Volume =

Static Level =

Offset time =

Shape Factor =

(F from est. Rw)


 Revised 11/05/91 
Well ID: MW-09-01 

Date: 10/31/91 
Date: 11/26/91 

WORKSHEET A= 3.0 3.0 
 20.14 FIGURES B = 0.46 0.46 
 10 C = 2.7 2.7 
 17.91 R(eq) = 0.0833 0.0833 0.0833 
 0.083 Est. Rw 0.208 
 0.208 Est. n NA 
 0.270 log(Le/Rw) 1.6812 1.6812 
 0.025 ln(Re/Rw) 3.0193 3.0193 
 17.59 Max. Y(t) 1.46 

0 Regr. Y(0) 1.35 
 16.2 Casing Y(0) 1.15 UNDRAINED 

 16.2
 

Bouwer & Rice - user porosity & Rw
 
Bouwer & Rice - estimated porosity
 
Bouwer & Rice - estimated Rw
 
Hvorslev - user porosity and Rw
 
Hvorslev - estimated porosity
 
Hvorslev - estimated Rw
 

Regression Output:
 
Constant 0.297528
 
Std Err of Y Est 0.004276
 
R Squared 0.999655
 
No. of Observations 12
 
Degrees of Freedom


X Coefficient(s)

Std Err of Coef.


Time level
 
(min) (ft)
 

0 -1.46
 
0.0033 -1.43
 
0.0066 -1.4
 
0.0099 -1.39
 
0.0133 -1.37
 
0.0166 -1.35
 
0.02 -1.33
 

0.0233 -1.31
 
0.0266 -1.29
 
0.03 -1.27
 

0.0333 -1.25
 
0.05 -1.17
 

0.0666 -1.09
 
0.0833 -1.02
 

0.1 -0.95
 
0.1166 -0.89
 
0.1333 -0.84
 
0.15 -0.78
 

0.1666 -0.73
 

 10
 

 -3.65484
 
 0.021456
 

Drawdown ln(Y)
 
Y(t) ft
 

1.46 0.3784
 
1.43 0.3577
 
1.40 0.3365
 
1.39 0.3293
 
1.37 0.3148
 
1.35 0.3001
 
1.33 0.2852
 
1.31 0.2700
 
1.29 0.2546
 
1.27 0.2390
 
1.25 0.2231
 
1.17 0.1570
 
1.09 0.0862
 
1.02 0.0198
 
0.95 -0.0513
 
0.89 -0.1165
 
0.84 -0.1744
 
0.78 -0.2485
 
0.73 -0.3147
 

ft/min cm/sec ft/day 
3.8E-03 7.5E-03 5.52 
3.8E-03 7.5E-03 5.52 
3.8E-03 7.5E-03 5.52 
4.9E-03 9.7E-03 7 07 
4.9E-03 9.7E-03 7 07 
4.9E-03 9.7E-03 7.07 

Indicate 
Regress. EST InY 
Range 

0.2975 
0.2855 
0.2734 
0.2613 
0.2489 
0.2369 
0.2244 
0.2124 
0.2003 
1879 0. 
1758 0, 

0.1148 
0.0541 
-0.0069 
-0.0680 
-0.1286 
-0.1897 

B -0.2507 
-0.3114 

0.1833 -0.69 0.69 -0.3711 -0.3724
 



0.2 -0.65 0.65 -0.4308 -0.4334 
0.2166 -0.61 0.61 -0.4943 -0.4941 
0.2333 -0.57 0.57 -0.5621 -0.5551 
0.25 -0.54 0.54 -0.6162 -0.6162 

0.2666 -0.51 0.51 -0.6733 -0.6769 
0.2833 -0.48 0.48 -0.7340 -0.7379 

0.3 -0.45 0.45 -0.7985 -0.7989 
0.3166 -0.42 0.42 -0.8675 -0.8596 
0.3333 -0.4 0.40 -0.9163 -0.9206 
0.4167 -0.3 0.30 -1.2040 -1.2254 

0.5 -0.22 0.22 -1.5141 -1.5299 
0.5833 -0.17 0.17 -1.7720 -1.8343 
0.6667 -0.13 0.13 -2.0402 -2.1392 
0.75 -0.1 0.10 -2.3026 -2.4436 

0.8333 -0.08 0.08 -2.5257 -2.7480 
0.9167 -0.06 0.06 -2.8134 -3.0529 

1 -0.05 0.05 -2.9957 -3.3573 
1.0833 -0.04 0.04 -3.2189 -3.6618 
1.1667 -0.03 0.03 -3.5066 -3.9666 
1.25 -0.03 0.03 -3.5066 -4.2710 

1.3333 -0.03 0.03 -3.5066 -4.5755 
1.4166 -0.03 0.03 -3.5066 -4.8799 

1.5 -0.02 0.02 -3.9120 -5.1847 
1.5833 -0.02 0.02 -3.9120 -5.4892 
1.6667 -0.02 0.02 -3.9120 -5.7940 
1.75 -0.02 0.02 -3.9120 -6.0984 

1.8333 -0.02 0.02 -3.9120 -6.4029 
1.9167 -0.02 0.02 -3.9120 -6.7077 

2 -0.02 0.02 -3.9120 -7.0122 
2.5 -0.01 0.01 -4.6052 -8.8396 

3 -0.02 0.02 -3.9120 -10.6670 
3.5 -0.01 0.01 -4.6052 -12.4944 
4 -0.01 0.01 -4.6052 -14.3218 

4.5 -0.01 0.01 -4.6052 -16.1493 
5 -0.01 0.01 -4.6052 -17.9767 

5.5 -0.01 0.01 -4.6052 -19.8041 
6 -0.01 0.01 -4.6052 -21.6315 

6.5 -0.01 0.01 -4.6052 -23.4589 
7 -0.01 0.01 -4.6052 -25.2864 

7.5 -0.01 0.01 -4.6052 -27.1138 
8 -0.01 0.01 -4.6052 -28.9412 

8.5 -0.01 0.01 -4.6052 -30.7686 
9 -0.01 0.01 -4.6052 -32.5960 

9.5 -0.01 0.01 -4.6052 -34.4235 
10 -0.01 0.01 -4.6052 -36.2509 
12 -0.01 0.01 -4.6052 -43.5606 





Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 1
 
Client: EPA
 
Site: ROSE HILL
 
Test by: DANIEL H. BERLER
 
Analysis:DANIEL H. BERLER
 

USER INPUT DATA
 
Aquifer Thickness=

Exposed Len.(Le) =

Well Length (Lw)=

Casing Radius(Re)=

Well Radius (Rw)=

Sandpack Porosity=

Slug Volume

Static Level

Offset time

Shape Factor

(F from est. Rw)


Bouwer & Rice -

Bouwer & Rice -

Bouwer & Rice 

=

 =

 =

 =


 30.56
 
 10
 
 28.99
 
 0.083
 
 0.208
 
 0.270
 
 0.025
 
 8.51
 
 0.0033
 
 16.2
 

 16.2
 

 user porosity & Rw 1.2E-02
 
 estimated porosity 1.2E-02
 
 estimated Rw 1.2E-02
 

Hvorslev - user porosity and Rw 1.3E-02 
Hvorslev - estimated porosity 1.3E-02 
Hvorslev - estimated Rw 1.3E-02 

Regression Output:
 
Constant

Std Err of Y Est

R Squared

No. of Observations

Degrees of Freedom


X Coefficient(s) -9.48606
 
Std Err of Coef. 0.128922
 

Time

(min)
 

0
 
0.0033
 
0.0066
 
0.0099
 
0.0133
 
0.0166
 

0.02
 
0.0233
 
0.0266
 

0.03
 
0.0333
 

0.05
 
0.0666
 
0.0833
 

0.1
 
0.1166
 
0.1333
 
0.15
 

0.1666
 

 level Drawdown
 
(ft) Y(t) ft
 

-1. 68 1.68
 
-1. 63 1.63
 
-1. 83 1.83
 
-1. 64 1.64
 
-1. 44 1.44
 
-1. 36 1.36
 
-1. 31 1.31
 
-1. 26 1.26
 
-1. 22 1.22
 
-1. 17 1.17
 
-1. 13 1.13
 
-0. 94 0.94
 
-0. 79 0.79
 
-0. 67 0.67
 
-0. 57 0.57
 
-0. 48 0.48
 
-0. 41 0.41
 
-0. 35 0.35
 
-0 .3 0.3
 

0. 1833 -0. 26 0.26
 

 0.389842
 
 0.019517
 

 0.998524
 
 10
 

8
 

Indicate
 
ln(Y) Regress.
 

Range
 
0 518793
 
0 488580
 
0 604315
 
0 494696
 
0 ,364643
 
0.307484
 0
 
0 270027
 
0 231111
 
0 198850
 
0 157003
 
0 122217
 
-0.06187 B
 -

-0.23572
 -

-0.40047
 -

-

-0.73396
 
-0.56211
 
-

-0.89159
 -

-1.04982
 -

-1.20397
 -

-1.34707
 -


Revised 11/05/91
 
Well ID: MW10-01
 

WORKSHEET A=
 
FIGURES B =
 

C =
 
R(eq) = 0.0833
 
Est. Rw
 
Est. n
 
log(Le/Rw)
 
ln(Re/Rw)
 
Max. Y(t)
 
Regr. Y(0)
 
Casing Y(0)
 

ft/min
 

Date: 10/30/91
 
Date: 11/19/91
 

3.0 3.0
 
0.46
 

2.7 2.7
 
0.0833 0.0833
 

0.208
 
NA
 

1.6819 1.6819
 
3.5178 3.5178
 

ERR
 
1.43
 
1.15 UNDRAINED
 

cm/sec ft/day
 
2.3E-02 16.68
 
2.3E-02 16.68
 
2.3E-02 16.68
 
2.5E-02 18.37
 
2.5E-02 18.37
 
2.5E-02 18.37
 

EST InY
 

0.3898
 
0.3585
 
0, ,3272
 
0, ,2959
 
0.2637
 
0.2324
 
0.2001
 
0.1688
 
0.1375
 
0.1053
 
0.0740
 
-0.0845
 
-0.2419
 
-0.4003
 
-0.5588
 
-0.7162
 
-0.8746
 
-1.0331
 
-1.1905
 
-1.3490
 



0.2
 
0.2166
 
0.2333
 

0.25
 
0.2666
 
0.2833
 

0.3
 
0.3166
 
0.3333
 
0.4167
 

0.5
 
0.5833
 
0.6667
 
0.75
 

0.8333
 
0.9167
 

1
 
1.0833
 
1.1667
 

1.25
 
1.3333
 
1.4166
 

1.5
 
1.5833
 
1.6667
 
1.75
 

1.8333
 
1.9167
 

2
 
2.5
 

3
 
3.5
 
4
 

4.5
 
5
 

5.5
 
6
 

6.5
 
7
 

7.5
 
8
 

8.5
 
9
 

9.5
 

-0.23
 
-0.2
 
-0.17
 
-0.15
 
-0.13
 
-0.12
 
-0.11
 
-0. 1
 
-0.09
 
-0.05
 
-0.04
 
-0.03
 
-0.03
 
-0.03
 
-0.02
 
-0.02
 
-0.02
 
-0.02
 
-0.02
 
-0.02
 
-0.02
 
-0.01
 
-0.01
 
-0.02
 
-0.02
 
-0.01
 
-0.01
 
-0.02
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 
-0.01
 

0.23 -1.46967 E
 
0.2 -1.60943
 
0.17 -1.77195
 
0.15 -1.89711
 
0.13 -2.04022
 
0.12 -2.12026
 
0.11 -2.20727
 
0.1 -2.30258
 
0.09 -2.40794
 
0.05 -2.99573
 
0.04 -3.21887
 
0.03 -3.50655
 
0.03 -3.50655
 
0.03 -3.50655
 
0.02 -3.91202
 
0.02 -3.91202
 
0.02 -3.91202
 
0.02 -3.91202
 
0.02 -3.91202
 
0.02 -3.91202
 
0.02 -3.91202
 
0.01 -4.60517
 
0.01 -4.60517
 
0.02 -3.91202
 
0.02 -3.91202
 
0.01 -4.60517
 
0.01 -4.60517
 
0.02 -3.91202
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517 
0.01 -4.60517 
0.01 -4.60517 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 
0.01 -4.60517
 

-1.5074 
-1.6648 
-1.8233 
-1.9817 
-2.1391 
-2.2976 
-2.4560 
-2.6134 
-2.7719 
-3.5630 
-4 .3532 
-5.1434 
-5.9345 
-6.7247 
-7.5149 
-8.3060 
-9.0962 
-9.8864 

-10.6775 
-11.4677 
-12.2579 
-13.0481 
-13.8393 
-14.6294 
-15.4206 
-16.2108 
-17.0010 
-17.7921 
-18.5823 
-23.3253 
-28.0683 
-32.8114 
-37.5544 
-42.2974 
-47.0405 
-51.7835 
-56.5265 
-61.2696 
-66.0126 
-70.7556 
-75.4987 
-80.2417 
-84.9847 
-89.7277 
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Slug Test Analysis - Bouwer & Rice/HvorsleVs Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 2
 
Client: EPA Revised 11/05/91
 
Site: ROSE HILL Well ID: MW11-01
 
Test by: DANIEL H. BERLER Date: 10/31/91
 
Analysis:DANIEL H. BERLER Date: 11/21/91
 
USER INPUT DATA WORKSHEET A= 2.9 2.9
 
Aquifer Thickness= 40.7 FIGURES B = 0.45
 
Exposed Len.(Le) = 15 C = 2.6 2.6
 
Well Length (Lw) = 16.05 R(eq) = 0.0833 0.0833 0.0833 
Casing Radius(Re)= 0.083 Est. Rw 0.333 
Well Radius (Rw) = 0.333 Est. n NA 
Sandpack Porosity= 0.270 log(Le/Rw)) 1.6532 1.6532 
Slug Volume = 0.025 ln(Re/Rw) 2.8781 2.8781 
Static Level = 8.20 Max. Y(t) 1.09 
Offset time = 0 Regr. Y(0)) 0.95 
Shape Factor = 24.8 Casing Y(00)) 1.15 UNDRAINED 
(F from est. Rw) 24.8 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 1.3E-03 2.5E-03 1.85
 
Bouwer & Rice - estimated porosity 1.3E-03 2.5E-03 1.85
 
Bouwer & Rice - estimated Rw 1.3E-03 2.5E-03 1.85
 
Hvorslev - user porosity and Rw 1.7E-03 3.3E-03 2.44
 
Hvorslev - estimated porosity 1.7E-03 3.3E-03 2.44
 
Hvorslev - estimated Rw 1.7E-03 3.3E-03 2.44
 

Rw: If radius is thought to be variable
 
ESTIMATED POROSITY: If radius is thought to remain the same ove
 

screened length
 

Regression Output:
 
Constant -0.04849
 
Std Err of Y Est 0.021893
 
R Squared 0.972628
 
No. of Observations 13
 
Degrees of Freedom 11
 

X Coefficient(s) -1.92508
 
Std Err of Coef. 0.097370
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0.0033 -0 92 0.92 -0.08338 -0.0548
•
 

0.0066 -3 36 3.36 1.211940 -0.0612
•
 

0.0099 -2 •48 2.48 0.908258 -0.0675
 
0.0133 -1.1 1.1 0.095310 -0.0741
 
0.0166 0 0 ERR -0.0804
 

•
0.02 0 07 0.07 -2.65926 -0.0870
 
0.0233 -1 13 1.13 0.122217 -0.0933
•
 

0.0266 -1.8 1.8 0.587786 -0.0997
 
0.03 -1•75 1.75 0.559615 -0.1062
 

0.0333 -1 07 1.07 0.067658 -0.1126
•
 

0.05 -1 32 1.32 0.277631 -0.1447
\\c •
 

0.0666 -1 09 1.09 0.086177 -0.1767
•
 

0.0833 -0•85 0.85 -0.16251 -0.2088
 
0.1 -0•75 0.75 -0.28768 B -0.2410
 

0.1166 -0•76 0.76 -0.27443 -0.2730
 
0.1333 -0•76 0.76 -0.27443 -0.3051
 
0.15 -0•74 0.74 -0.30110 -0.3373
 



0.1666 -0.7 0.7 -0.35667 -0.3692 
0.1833 -0.67 0.67 -0.40047 -0.4014 

0.2 -0.64 0.64 -0.44628 -0.4335 
0.2166 -0.63 0.63 -0.46203 -0.4655 
0.2333 -0.6 0.6 -0.51082 -0.4976 
0.25 -0.58 0.58 -0.54472 -0.5298 

0.2666 -0.57 0.57 -0.56211 -0.5617 
0.2833 -0.55 0.55 -0.59783 -0.5939 

0.3 -0.54 0.54 -0.61618 -0.6260 
0.3166 -0.52 0.52 -0.65392 -0.6580 
0.3333 -0.51 0.51 -0.67334 -0.6901 
0.4167 -0.46 0.46 -0.77652 -0.8507 

0.5 -0.42 0.42 -0.86750 -1.0110 
0.5833 -0.39 0.39 -0.94160 -1.1714 
0.6667 -0.36 0.36 -1.02165 -1.3319 
0.75 -0.34 0.34 -1.07880 -1.4923 

0.8333 -0.32 0.32 -1.13943 -1.6527 
0.9167 -0.3 0.3 -1.20397 -1.8132 

1 -0.28 0.28 -1.27296 -1.9736 
1.0833 -0.27 0.27 -1.30933 -2.1339 
1.1667 -0.25 0.25 -1.38629 -2.2945 
1.25 -0.23 0.23 -1.46967 -2.4549 

1.3333 -0.21 0.21 -1.56064 -2.6152 
1.4166 -0.2 0.2 -1.60943 -2.7756 

1.5 -0.18 0.18 -1.71479 -2.9361 
1.5833 -0.17 0. 17 -1.77195 -3.0965 
1.6667 -0.15 0.15 -1.89711 -3.2570 
1.75 -0.14 0.14 -1.96611 -3.4174 

1.8333 -0.13 0.13 -2.04022 -3.5778 
1.9167 -0.12 0.12 -2.12026 -3.7383 

2 -0.11 0.11 -2.20727 -3.8987 
2.5 -0.07 0.07 -2.65926 -4.8612 

3 -0.05 0.05 -2.99573 -5.8238 
3.5 -0.04 0.04 -3.21887 -6.7863 
4 -0.03 0.03 -3.50655 -7.7488 

4.5 -0.03 0.03 -3.50655 -8.7114 
5 -0.03 0.03 -3.50655 -9.6739 

5.5 -0.03 0.03 -3.50655 -10.6365 
6 -0.02 0.02 -3.91202 -11.5990 

6.5 -0.02 0.02 -3.91202 -12.5616 
7 -0.02 0.02 -3.91202 -13.5241 

7.5 -0.02 0.02 -3.91202 -14.4867 
8 -0.02 0.02 -3.91202 -15.4492 

8.5 -0.02 0.02 -3.91202 -16.4117 
9 -0.02 0.02 -3.91202 -17.3743 

9.5 -0.02 0.02 -3.91202 -18.3368 
10 -0.02 0.02 -3.91202 -19.2994 
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(Slug Test for 1st rising head test in MW-11-02)
 
Slug Test Analysis Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: ROSEHILL Well ID: MW-11-02
 
Test by: K.ARENA Date: 10/29/91
 
Analysis:K.ARENA Date: 11/21/91
 

USER INPUT DATA WORKSHEET A= 3.0 3.0 
Aquifer Thickness= 41.94 FIGURES B = 0.46 0.46 
Exposed Len.(Le) = 10 C = 2.7 2.7 
Well Length (Lw) = 39.64 R(eq) = 0.0833 0.0833 0.0833 
Casing Radius(Re)= 0.083 Est. Rw 0.208 
Well Radius (Rw)= 0.208 Est. n NA 
Sandpack Porosity= 0.270 log(Le/Rw) 1.6812 1.6812 
Slug Volume = 0.025 ln(Re/Rw) 3.4001 3.4001 
Static Level = 7 . 3 5 Max. Y(t) 0.43 
Offset time = 0.0133 Regr. Y(0) 0.43 
Shape Factor = 16.2 Casing Y(0) 1.15 UNDRAINED 
(F from est. Rw) 16.2 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 3.7E-02 7.4E-02 53.88
 
Bouwer & Rice - estimated porosity 3.7E-02 7.4E-02 53.88
 
Bouwer & Rice - estimated Rw 3.7E-02 7.4E-02 53.88
 
Hvorslev - user porosity and Rw 4.3E-02 8.4E-02 61.34
 
Hvorslev - estimated porosity 4.3E-02 8.4E-02 61.34
 
Hvorslev - estimated Rw 4.3E-02 8.4E-02 61.34
 

Regression Output:
 
Constant -0.41134
 
Std Err of Y Est 0.019563
 
R Squared 0.989796
 
No. of Observations 5
 
Degrees of Freedom 3
 

X Coefficient(s) -31.6923
 
Std Err of Coef. 1.857816
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -0. 53 0. 53 -0 .6349 -0.4113
 
0. 0033 -0.5 0. 50 -0 .6931 -0.5159
 
0. 0066 -0. 48 0. 48 -0 .7340 -0.6205
 
0. 0099 -0. 47 0. 47 -0.7550 -0.7251
 
0. 0133 -0. 43 0. 43 -0 .8440 B -0.8329
 
0. 0166 -0. 39 0. 39 -0 .9416 -0.9374
 
0.02 -0. 36 0. 36 -1 .0217 -1.0452
 

0. 0233 -0. 32 0. 32 -1 .1394 -1.1498
 
0. 0266 -0. 28 0. 28 -1 .2730 -1.2544
 
0.03 -0. 23 0. 23 -1 .4697 -1.3621
 

0. 0333 -0. 19 0. 19 -1 .6607 -1.4667
 
0.05 -0.1 0. 10 -2 .3026 -1.9960
 

0. 0666 -0 .1 0. 10 -2 .3026 -2.5221
 
0. 0833 -0.1 0. 10 -2 .3026 -3.0513
 

0.1 -0 . 1 0. 10 -2 .3026 -3.5806
 
0. 1166 -0.1 0. 10 -2 .3026 -4.1067
 
0. 1333 -0. 09 0. 09 -2 .4079 -4.6359
 
0.15 -0. 09 0. 09 -2 .4079 -5.1652
 

0. 1666 -0. 09 0. 09 -2 .4079 -5.6913
 
0. 1833 -0. 09 0. 09 -2 .4079 -6.2205
 



0.2 -0 .09 0. 09 -2 .4079 -6. 7498 
0. 2166 -0.09 0. 09 -2 .4079 -7. 2759 
0. 2333 -0 .08 0. 08 -2 .5257 -7. 8052 
0.25 -0 .08 0. 08 -2 .5257 -8. 3344 

0. 2666 -0 .09 0. 09 -2 .4079 -8, 8605 
0. 2833 -0 .09 0. 09 -2 .4079 -9, 3898 

0.3 -0 .08 0. 08 -2 .5257 -9, 9190 
0. 3166 -0 .08 0. 08 -2 .5257 -10, 4451 
0. 3333 -0 .08 0. 08 -2 .5257 -10, 9744 
0. 4167 -0 .08 0. 08 -2 .5257 -13 , 6175 

0.5 -0 .07 0. 07 -2 .6593 -16, 2575 
0. 5833 -0 .07 0. 07 -2 .6593 -18. 8975 
0. 6667 -0 .07 0. 07 -2 .6593 -21, 5406 

0.75 -0 .07 0. 07 -2 .6593 -24, 1806 
0. 8333 -0 .07 0. 07 -2 .6593 -26, 8205 
0. 9167 -0 .06 0. 06 -2 .8134 -29, 4637 

1. 
1. 

1 
0833 
1667 

-0 
-0 
-0 

.07 

.07 

.07 

0. 
0. 
0. 

07 
07 
07 

-2 
-2 
-2 

.6593 

.6593 

.6593 

-32, 
-34, 
-37, 

1037 
7436 
3868 

1. 
1.25 
3333 

-0 
-0 

.06 

.07 
0. 
0. 
06 
07 

-2 
-2 

.8134 

.6593 
-40, 
-42. 

0267 
6667 

1. 4166 -0 .06 0. 06 -2 .8134 -45, 3067 

1. 
1. 

1,5 
5833 
6667 

-0 
-0 
-0 

.06 

.06 

.06 

0. 
0. 
0. 

06 
06 
06 

-2 
-2 
-2 

.8134 

.8134 

.8134 

-47, 
-50, 
-53, 

9498 
5898 
2329 

1. 
1. 

1.75 
8333 
9167 

-0 
-0 
-0 

.06 

.06 

.07 

0. 
0. 
0. 

06 
06 
07 

-2 
-2 
-2 

.8134 

.8134 

.6593 

-55, 
-58, 
-61. 

8729 
5129 
1560 

2 -0 .06 0. 06 -2 .8134 -63. 7960 
2.5 -0 .06 0. 06 -2 .8134 -79, 6421 

3 -0 .06 0. 06 -2 .8134 -95, 4883 
3.5 -0 .06 0. 06 -2 .8134 -111, 3344 
4 -0 .06 0. 06 -2 .8134 -127, 1806 

4 .5 -0 .07 0. 07 -2 .6593 -143, 0267 
5 -0 .06 0. 06 -2 .8134 -158 8729 

5.5 -0 .06 0. 06 MO .8134 •174, 7190 
6 -0 .06 0. 06 -2 .8134 -190, 5652 

6.5 -0 .06 0. 06 -2 .8134 -206, 4113 
7 -0 .06 0. 06 -2 .8134 -222, 2575 

7.5 -0 .06 0. 06 -2 .8134 -238, 1036 
8 -0 .06 0. 06 -2 .8134 -253, 9498 

8.5 -0 .06 0. 06 -2 .8134 -269, 7960 
9 -0 .06 0. 06 -2 .8134 -285, 6421 

9.5 -0 .06 0. 06 -2 .8134 -301, 4883 
10 -0 .06 0. 06 -2 .8134 -317, 3344 
12 -0 .07 0. 07 -2 .6593 •380, 7190 
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(Rising head test 1)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-11-03
 
Test by: K.Arena Date: 10/29/91
 
Analysis:K.Arena Date: 12/04/91
 

USER INPUT DATA WORKSHEET A= 4.7 4.7
 
Aquifer Thickness= 78.15 FIGURES B = 0.79 0.79
 
Exposed Len.(Le) = 30 C = 5.0 5.0
 
Well Length (Lw) = 74.54 R(eq) = 0 1667 0.1667 0.1667
 
Casing Radius(Re)= 0.167 Est. Rw 0.250
 
Well Radius (Rw) = 0.250 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 2.0792 2.0792
 
Slug Volume = 0.153 ln(Re/Rw) 4.0031 4.0031
 
Static Level = 5.32 Max. Y(t) 1.83
 
Offset time = 0.03 Regr. Y(0) 1.76
 
Shape Factor = 39.4 Casing Y(0) 1.75 UNDRAINED
 
(F from est. Rw) 39.4
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 7.6E-05 1.5E-04 0.11
 
Bouwer & Rice - estimated porosity 7.6E-05 1.5E-04 O.ll
 
Bouwer & Rice - estimated Rw 7.6E-05 1.5E-04 0.11
 
Hvorslev - user porosity and Rw 9.1E-05 1.8E-04 0.13
 
Hvorslev - estimated porosity 9.1E-05 1.8E-04 0.13
 
Hvorslev - estimated Rw 9.1E-05 1.8E-04 0.13
 

Regression Output:
 
Constant 0, 564232
 
Std Err of Y Est 0, 004017
 
R Squared 0, 997963
 
No. of Observations 14
 
Degrees of Freedom 12
 

X Coefficient(s) -0.04085
 
Std Err of Coef. 0.000532
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 -1.74 1.74 0.5539 5642
 
0.0033 -1.83 1.83 0.6043 5641
 
0.0066 -1.87 1.87 0.6259 5640
 
0.0099 -1.77 1.77 0.5710 5638
 
0.0133 -1.79 1.79 0.5822 5637
 
0.0166 -1.86 1.86 0.6206 0.5636
 
0.02 -1.8 1.80 0.5878 0.5634
 

0.0233 -1.78 1.78 0.5766 0.5633
 
0.0266 -1.83 1.83 0.6043 0.5631
 
0.03 -1.81 1.81 0.5933 0.5630
 

0.0333 -1.79 1.79 0.5822 0.5629
 
0.05 -1.83 1.83 0.6043 0. 5622
 

0.0666 -1.79 1.79 0.5822 0, 5615
 
0.0833 -1.8 1.80 0.5878 0.5608
 

0.1 -1.79 1.79 0.5822 0.5601
 
0.1166 -1.79 1.79 0.5822 0.5595
 
0.1333 -1.79 1.79 0.5822 0.5588
 
0.15 -1.79 1.79 0.5822 0.5581
 

0.1666 -1.79 1.79 0.5822 0.5574
 
0.1833 -1.79 1.79 0.5822 0.5567
 



0.2 -1.78 1.78 0.5766 0, 5561 
0.2166 -1.79 1.79 0.5822 0, 5554 
0.2333 -1.78 1.78 0.5766 0 5547 
0.25 -1.79 1.79 0.5822 0, 5540 

0.2666 -1.78 1.78 0.5766 0, 5533 
0.2833 -1.79 1.79 0.5822 Bl 0, 5527 

0.3 -1.78 1.78 0.5766 0, 5520 
0.3166 -1.78 1.78 0.5766 0, 5513 
0.3333 -1.78 1.78 0.5766 0 5506 
0.4167 -1.76 1.76 0.5653 0.5472 

0.5 -1.75 1.75 0.5596 0.5438 
0.5833 -1.75 1.75 0.5596 0.5404 
0.6667 -1.74 1.74 0.5539 0.5370 
0.75 -1.74 1.74 0.5539 0.5336 

0.8333 -1.73 1.73 0.5481 El 0.5302 
0.9167 -1.72 1.72 0.5423 0.5268 

1 -1.71 1.71 0.5365 0.5234 
1.0833 -1.7 1.70 0.5306 0.5200 
1.1667 -1.69 1.69 0.5247 0, 5166 
1.25 -1.69 1.69 0.5247 0, 5132 

1.3333 -1.68 1.68 0.5188 0.5098 
1.4166 -1.67 1.67 0.5128 0.5064 

1.5 -1.67 1.67 0.5128 0.5030 
1.5833 -1.67 1.67 0.5128 0.4996 
1.6667 -1.65 1.65 0.5008 0.4961 
1.75 -1.65 1.65 0.5008 0.4927 

1.8333 -1.64 1.64 0.4947 0.4893 
1.9167 -1.64 1.64 0.4947 0.4859 

2 -1.63 1.63 0.4886 B2 4825 0, 
2.5 -1.59 1.59 0.4637 4621 0. 

3 -1.56 1.56 0.4447 0.4417 
3.5 -1.52 1.52 0.4187 0.4213 
4 -1.49 1.49 0.3988 0.4008 

4.5 -1.46 1.46 0.3784 0.3804 
5 -1.43 1.43 0.3577 0.3600 

5.5 -1.4 1.40 0.3365 0.3396 
6 -1.37 1.37 0.3148 0.3191 

6.5 -1.34 1.34 0.2927 0.2987 
7 -1.32 1.32 0.2776 ,2783 0. 

7.5 -1.3 1.30 0.2624 ,2578 0. 
8 -1.27 1.27 0.2390 0.2374 

8.5 -1.25 1.25 0.2231 E2 0.2170 
9 -1.22 1.22 0.1989 1966 0, 

9.5 -1.2 1.20 0.1823 1761 0, 
10 -1.19 1.19 0.1740 1557 0, 
12 -1.11 1.11 0.1044 0.0740 
14 -1.04 1.04 0.0392 -0.0077 
16 -0.98 0.98 -0.0202 -0.0894 
18 -0.93 0.93 -0.0726 -0.1711 
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(Rising Head Test 1 MW-12-01)
 
Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-12-01
 
Test by: K.Arena Date: 11/01/91
 
Analysis:K.Arena Date: 11/26/91
 

USER INPUT DATA WORKSHEET A= 2.9 2.9
 
Aquifer Thickness= 44.94 FIGURES B = 0.45 0.45
 
Exposed Len.(Le) = 15 C = 2.6 2.6
 
Well Length (Lw) = 20.44 R(eq) = 0 0833 0.0833 0.0833
 
Casing Radius(Re)= 0.083 Est. Rw 0.333
 
Well Radius (Rw) = 0.333 Est. n NA
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.6532 1.6532
 
Slug Volume = 0.025 ln(Re/Rw) 2.6780 2.6780
 
Static Level = 2.05 Max. Y(t) ERR
 
Offset time = 0 Regr. Y(0) 1.38
 
Shape Factor = 24.8 Casing Y(0) 1.15 UNDRAINED
 
(F from est. Rw) 24.8
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 1.4E-03 2.8E-03 2.02
 
Bouwer & Rice - estimated porosity 1.4E-03 2.8E-03 2.02
 
Bouwer & Rice - estimated Rw 1.4E-03 2.8E-03 2.02
 
Hvorslev - user porosity and Rw 2.0E-03 3.9E-03 2.88
 
Hvorslev - estimated porosity 2.0E-03 3.9E-03 2.88
 
Hvorslev - estimated Rw 2.0E-03 3.9E-03 2.88
 

Regression Output:
 
Constant 0.324627
 
Std Err of Y Est 0.016322
 
R Squared 0.999446
 
No. of Observations 20
 
Degrees of Freedom 18
 

X Coefficient(s) -2.26617
 
Std Err of Coef. 0.012574
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0
 
0.0033
 
0.0066
 
0.0099
 
0.0133
 
0.0166
 
0.02
 

0.0233
 
0.0266
 
0.03
 

0.0333
 
0.05
 

0.0666
 
0.0833
 

0.1
 
0.1166
 
0.1333
 
0.15
 

0.1666
 

-1.44
 
-1.44
 
-1.47
 
-1.44
 
-1.42
 
-1.45
 
-1.4
 
-1.38
 
-1.37
 
-1.36
 
-1.34
 
-1.28
 
-1.23
 
-1.18
 
-1.13
 
-1.08
 
-1.04
 

-1
 
-0.96
 

1.44
 
1.44
 
1.47
 
1.44
 
1.42
 
1.45
 
1.40
 
1.38
 
1.37
 
1.36
 
1.34
 
1.28
 
1.23
 
1.18
 
1.13
 
1.08
 
1.04
 
1.00
 
0.96
 

0.3646
 
0.3646
 
0.3853
 
0.3646
 
0.3507
 
0.3716
 
0.3365
 
0.3221
 
0.3148
 
0.3075
 
0.2927
 
0.2469
 
0.2070
 
0.1655
 
0.1222
 
0.0770
 
0.0392
 
0.0000
 
-0.0408 B
 

0.3246
 
0.3171
 
0.3097
 
0.3022
 
0.2945
 
0.2870
 
0.2793
 
0.2718
 
0.2643
 
0.2566
 
0.2492
 
0.2113
 
0.1737
 
0.1359
 
0.0980
 
0.0604
 
0.0225
 
-0.0153
 
-0.0529
 

0.1833 -0.93 0.93 -0.0726 -0.0908
 



0.2 -0.89 0.89 -0.1165 -0.1286 
0.2166 -0.85 0.85 -0.1625 -0.1662 
0.2333 -0.82 0.82 -0.1985 -0.2041 

0.25 -0.79 0.79 -0.2357 -0.2419 

0.2666 -0.76 0.76 -0.2744 -0.2795 

0.2833 -0.72 0.72 -0.3285 -0.3174 
0.3 -0.7 0.70 -0.3567 -0.3552 

0.3166 -0.67 0.67 -0.4005 -0.3928 

0.3333 -0.65 0.65 -0.4308 -0.4307 

0.4167 -0.53 0.53 -0.6349 -0.6197 
0.5 -0.44 0.44 -0.8210 -0.8085 

0.5833 -0.36 0.36 -1.0217 -0.9972 

0.6667 -0.3 0.30 -1.2040 -1.1862 

0.75 -0.25 0.25 -1.3863 -1.3750 

0.8333 -0.21 0.21 -1.5606 -1.5638 

0.9167 -0.17 0.17 -1.7720 -1.7528 
1 -0.15 0.15 -1.8971 -1.9416 

1.0833 -0.12 0.12 -2.1203 -2.1303 
1.1667 -0.11 0.11 -2.2073 -2.3193 
1.25 -0.09 0.09 -2.4079 -2.5081 

1.3333 -0.08 0.08 -2.5257 -2.6969 
1.4166 -0.07 0.07 -2.6593 -2.8856 

1.5 -0.06 0.06 -2.8134 -3.0746 

1.5833 -0.05 0.05 -2.9957 -3.2634 

1.6667 -0.05 0.05 -2.9957 -3.4524 
1.75 -0.04 0.04 -3.2189 -3.6412 

1.8333 -0.04 0.04 -3.2189 -3.8300 
1.9167 -0.04 0.04 -3.2189 -4.0190 

2 -0.03 0.03 -3.5066 -4.2077 
2.5 -0.02 0.02 -3.9120 -5.3408 

3 -0.02 0.02 -3.9120 -6.4739 
3.5 -0.02 0.02 -3.9120 -7.6070 
4 -0.01 0.01 -4.6052 -8.7401 

4.5 -0.02 0.02 -3.9120 -9.8732 
5 -0.02 0.02 -3.9120 -11.0063 

5.5 -0.02 0.02 -3,9120 -12.1394 
6 -0.01 0.01 -4.6052 -13.2725 

6.5 -0.01 0.01 -4.6052 -14.4055 
7 -0.01 0.01 -4.6052 -15.5386 

7.5 -0.01 0.01 -4.6052 -16.6717 
8 -0.01 0.01 -4.6052 -17.8048 

8.5 -0.01 0.01 -4.6052 -18.9379 



V) 
4* 



(MW-12-02 rising head test 1)
 
Slug Test Analysis Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-12-02
 
Test by: K.Arena Date: 11/01/91
 
Analysis:K.Arena Date: 11/26/91
 

USER INPUT DATA WORKSHEET A= 2.2 2.2 
Aquifer Thickness= 4 4 . 6 7 FIGURES B = 0.35 0.35 
Exposed Len.(Le) = 10 C = 1.9 1.9 
Well Length (Lw) = 4 4 . 6 7 R(eq) = 0.0833 0.0833 0.0833 
Casing Radius(Re)= 0.083 Est. Rw 0.417 
Well Radius (Rw) = 0.417 Est. n NA 
Sandpack Porosity= 0 .270 log(Le/Rw) 1.3802 1.3802 
Slug Volume = 0.025 ln(Re/Rw) 3.1970 3.1970 
Static Level = 2 . 6 4 Max. Y(t) 0.69 
Offset time = 0 Regr. Y(0) 0.69 
Shape Factor = 19.8 Casing Y(0) 1.15 UNDRAINED 
(F from est. Rw) 19.8 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 2.3E-02 4.4E-02 32.44
 
Bouwer & Rice - estimated porosity 2.3E-02 4.4E-02 32.44
 
Bouwer & Rice - estimated Rw 2.3E-02 4.4E-02 32.44
 
Hvorslev - user porosity and Rw 2.2E-02 4.4E-02 32.25
 
Hvorslev - estimated porosity 2.2E-02 4.4E-02 32.25
 
Hvorslev - estimated Rw 2.2E-02 4.4E-02 32.25
 

Regression Output:
 
Constant -0.37675
 
Std Err of Y Est 0.005171
 
R Squared 0.998956
 
No. of Observations 7
 
Degrees of Freedom 5
 

X Coefficient(s) -20.2943
 
Std Err of Coef. 0.293272
 

Indicate
 
Time down ln(Y) Regress. EST InY
 
(min) (ft) Y(t)) ft Range
 

0 -0.69 0.69 -0.3711 B -0.3768
 
0.0033 -0.64 0.64 -0.4463 -0.4437
 
0.0066 -0.6 0.60 -0.5108 -0.5107
 
0.0099 -0.56 0.56 -0.5798 -0.5777
 
0.0133 -0.52 0.52 -0.6539 -0.6467
 
0.0166 -0.49 0.49 -0.7133 -0.7136
 
0.02 -0.46 0.46 -0.7765 E -0.7826
 

0.0233 -0.43 0.43 -0.8440 -0.8496
 
0.0266 -0.4 0.40 -0.9163 -0.9166
 
0.03 -0.38 0.38 -0.9676 -0.9856
 

0.0333 -0.36 0.36 -1.0217 -1.0526
 
0.05 -0.27 0.27 -1.3093 -1.3915
 

0.0666 -0.21 0.21 -1.5606 -1.7284
 
0.0833 -0.16 0.16 -1.8326 -2.0673
 

0.1 -0. 13 0.13 -2.0402 -2.4062
 
0 1166 -0. 11 0.11 -2.2073 -2.7431
 
0.1333 -0.09 0.09 -2.4079 -3.0820
 
0.15 -0.08 0.08 -2 .5257 -3 .4209
 

0.1666 -0.06 0.06 -2 .8134 -3.7578
 
0.1833 -0.05 0.05 -2.9957 -4.0967
 



0.2 -0.05 0.05 -2.9957 -4.4356 
0.2166 -0.05 0.05 -2.9957 -4.7725 
0.2333 -0.04 0.04 -3.2189 -5.1114 
0.25 -0.04 0.04 -3.2189 -5.4503 

0.2666 -0.03 0.03 -3.5066 -5.7872 
0.2833 -0.03 0.03 -3.5066 -6.1261 

0.3 -0.03 0.03 -3.5066 -6.4651 
0.3166 -0.02 0.02 -3.9120 -6.8019 
0.3333 -0.02 0.02 -3.9120 -7.1409 
0.4167 -0.02 0.02 -3.9120 -8.8334 

0.5 -0.01 0.01 -4.6052 -10.5239 
0.5833 -0.01 0.01 -4.6052 -12.2144 
0.6667 -0.01 0.01 -4.6052 -13.9070 
0.75 -0.01 0.01 -4.6052 -15.5975 

0.8333 -0.01 0.01 -4.6052 -17.2880 
0.9167 0 0.00 ERR -18.9806 

1 0 0.00 ERR -20.6711 
1.0833 0 0.00 ERR -22.3616 
1.1667 0 0.00 ERR -24.0542 
1.25 0 0.00 ERR -25.7447 

1.3333 0 0.00 ERR -27.4352 
1.4166 0 0.00 ERR -29.1257 

1.5 0 0.00 ERR -30.8183 
1.5833 0 0.00 ERR -32.5088 
1.6667 0 0.00 ERR -34.2013 
1.75 0 0.00 ERR -35.8919 

1.8333 0 0.00 ERR -37.5824 
1.9167 0 0.00 ERR -39.2749 

2 0 0.00 ERR -40.9654 
2.5 0 0.00 ERR -51.1126 

3 0 0.00 ERR -61.2598 
3.5 0 0.00 ERR -71.4070 
4 0 0.00 ERR -81.5541 

4.5 0 0.00 ERR -91.7013 
5 0 0.00 ERR -101.8485 

5.5 0 0.00 ERR -111.9956 
6 0 0.00 ERR -122.1428 

6.5 0 0.00 ERR -132.2900 
7 0 0.00 ERR -142.4372 

7.5 0 0.00 ERR -152.5843 
8 0 0.00 ERR -162.7315 

8.5 0 0.00 ERR -172.8787 
9 0 0.00 ERR -183.0259 

9.5 0 0.00 ERR -193.1730 
10 0 0.00 ERR -203.3202 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 1
 
Client: EPA Revised 11/05/91
 
Site: ROSE HILL Well ID: MW-13-01
 
Test by: DANIEL H. BERLER Date: 10/28/91
 
Analysis:DANIEL H. BERLER Date: 11/11/91
 

USER INPUT DATA WORKSHEET A= 2.2 4.1
 
Aquifer Thickness= 22.96 FIGURES B = 0.36 0.65
 
Exposed Len.(Le) = 10.02 C = 1.9 4.1
 
Well Length (Lw) = 8.39 R(eq) = < 1871 0.0865 0.0865
 
Casing Radius(Re)= 0.083 Est. Rw 0.094
 
Well Radius (Rw) = 0.333 Est. n 0.005
 
Sandpack Porosity= 0.270 log(Le/Rw) 1.4013 1.9488
 
Slug Volume = 0.025 ln(Re/Rw) 2.0717 2.4701
 
Static Level = 9.05 Max. Y(t) 1.1
 
Offset time = 0.05 Regr. Y(0) 1.06
 
Shape Factor = 18.5 Casing Y(o; 1.15 DRAINED
 
(F from est. Rw) 13.5
 

ft/min cm/sec ft/day
 
Bouwer & Rice - user porosity & Rw 7.OE-02 1.4E-01 100.69
 
Bouwer & Rice - estimated porosity 1.5E-02 9E-02 21.50
 
Bouwer & Rice - estimated Rw 1.8E-02 5E-02 25.63
 
Hvorslev - user porosity and Rw 9.6E-02 9E-01 138.54
 
Hvorslev - estimated porosity 2.1E-02 OE-02 29.58
 
Hvorslev - estimated Rw 2.8E-02 5.5E-02 40.53
 

Regression Output:
 
Constant 0.871417
 
Std Err of Y Est 0.038965
 
R Squared 0.997024
 
No. of Observations 8
 
Degrees of Freedom 6
 

X Coefficient(s) -16.1772
 
Std Err of Coef. 0.360799
 

Indicate
 
Time level Drawdown ln(Y) Regress. EST InY
 
(min) (ft) Y(t) ft Range
 

0 0. 34 -1. 0788 0.8714 
0.0033 1. 1 0. 0953 0.8180 
0.0066 0. 35 -1. 0498 0.7646 
0.0099 2. 01 0. 6981 0.7113 
0.0133 0. 47 -0. 7550 0.6563 
0.0166 1. 34 0. 2927 0.6029 
0.02 

0.0233 
1. 
1. 
47 
37 

0. 
0. 

3853 
3148 

0, 
0. 
.5479 
.4945 

0.0266 1. 31 0. 2700 0.4411 
0.03 1. 23 0. 2070 0.3861 

0.0333 1. 18 0. 1655 0.3327 
0.05 1.1 0. 0953 B 0.0626 

0.0666 0.8 -0. 2231 -0.2060 
0.0833 0. 63 -0. 4620 -0.4761 

0. 1 0. 48 -0. 7340 -0.7463 
0.1166 0. 34 -1. 0788 -1.0148 
0.1333 0. 27 -1. 3093 -1.2850 

0. 15 0. 21 -1. 5606 -1.5552 
0.1666 0. 17 -1. 7720 E -1.8237 



0. 1833 0.15 -1 .8971 -2 0939 
0.2 0.13 -2 .0402 -2 ,3640 

0.2166 0.11 -2 .2073 -2 6326 
0.2333 0.1 -2 .3026 -2 9027 
0.25 0.09 -2 .4079 -3 1729 

0.2666 0.08 -2 .5257 -3 4414 
0.2833 0.08 -2 .5257 -3 7116 

0.3 0.07 -2 .6593 -3 9817 
0.3166 0.07 -2 .6593 -4 2503 
0.3333 0.06 -2 .8134 -4 5204 
0.4167 0.05 -2 .9957 -5 8696 

0.5 0.04 -3 .2189 -7 ,2172 
0, 5833 0.04 -3 .2189 -8 5647 
0, 6667 0.03 -3 .5066 -9 ,9139 
0.75 0.03 -3 .5066 -11 ,2615 

0.8333 0.03 -3 .5066 -12 6090 
0.9167 0.03 -3 .5066 -13 ,9582 

1 0.02 -3 .9120 -15 .3058 
1, 0833 0.02 -3 .9120 -16 ,6533 
1. 1667 0.02 -3 .9120 -18 ,0025 
1.25 0.02 -3 .9120 -19 ,3501 

1.3333 0.02 -3 .9120 -20 ,6976 
1.4166 0.02 -3 .9120 -22 ,0452 

1.5 0.02 -3 .9120 -23 ,3944 
1.5833 0.01 -4 .6052 -24 ,7419 
1.6667 0.01 -4 .6052 -26 ,0911 
1.75 0.02 -3 .9120 -27 ,4387 

1.8333 0.01 -4 .6052 -28 ,7862 
1.9167 0.01 -4 . 6052 -30 ,1354 

2 0.01 -4 . 6052 -31 ,4830 
2.5 0.01 -4 .6052 -39 ,5716 

3 0.01 -4 .6052 -47 ,6602 
3.5 0.01 -4 .6052 -55 ,7488 
4 0.01 -4 .6052 -63 ,8374 

4.5 0.01 -4 .6052 -71 ,9260 
5 0.01 -4 .6052 -80 ,0146 

5.5 0.01 -4 .6052 -88 ,1032 
6 0.01 -4 .6052 -96 ,1918 

6.5 0.01 -4 . 6052 -104 ,2804 
7 0.01 -4 .6052 -112 ,3690 

7.5 0.01 -4 .6052 -120 ,4576 
8 0.01 -4 .6052 -128 ,5462 

8.5 0.01 -4 .6052 -136 ,6348 
9 0.01 -4 .6052 -144 ,7234 

9.5 0 ERR •152 ,8120 
10 0 ERR -160 9006 

0 ERR 0,8714 
0 ERR 0,8714 
0 ERR 0,8714 
0 ERR 0 8714 
0 ERR 0 8714 
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Slug Test Analysis - Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
RISING OR FALLING TEST: RISING TEST 1
 
Client: EPA

Site: ROSE HILL

Test by: DANIEL H. BERLER

Analysis:DANIEL H. BERLER


USER INPUT DATA
 
Aquifer ThicJcness=

Exposed Len.(Le) =

Well Length (Lw) =

Casing Radius(Re)=

Well Radius (Rw) =

Sandpack Porosity=

Slug Volume =

Static Level =

Offset time =

Shape Factor =

(F from est. Rw)


 22.86
 
 9.5
 
 20.11
 
 0.083
 
 0.333
 
 0.270
 
 0.025
 
 9.29
 
 0.0066
 
 17.8
 

 17.8
 

Bouwer & Rice  user porosity & Rw 1.2E-02 
Bouwer & Rice  estimated porosity 1.2E-02 
Bouwer & Rice  estimated Rw 1.2E-02 
Hvorslev  user porosity and Rw 1.4E-02 
Hvorslev - estimated porosity 1.4E-02 
Hvorslev - estimated Rw 1.4E-02 

Regression Output: 
Constant

Std Err of Y Est

R Squared

No. of Observations

Degrees of Freedom


X Coefficient(s) -11.3322
 
Std Err of Coef. 0.108506
 

Time level Drawdown 
(min) (ft) Y(t) ft 

0 -0.11 0.11 
0.0033 -1.23 1.23 
0.0066 -2.09 2.09 
0.0099 -1.87 1.87 
0.0133 -1.41 1.41 
0.0166 -1.2 1.2 
0.02 -1.19 1.19 

0.0233 -1.19 1.19 
0.0266 -1.13 1.13 
0.03 -1.07 1.07 

0.0333 -1.03 1.03 
0.05 -0.81 0.81 

0.0666 -0.67 0.67 
0.0833 -0.55 0.55 

0.1 -0.46 0.46 
0.1166 -0.38 0.38 
0.1333 -0.32 0.32 
0.15 -0.27 0.27 

 0.367349
 
 0.018967
 

 0.999175
 
 11
 

9
 

Indicate
 
ln(Y) Ri gress.
 

Range
 

-2.2073
 
0.2070
 
0.7372
 
0.6259
 
0.3436
 
0.1823
 
0.1740
 
0.1740
 
0.1222
 
0.0677
 
0.0296 B
 
-0.2107
 
-0.4005
 
-0.5978
 
-0.7765
 
-0.9676
 
-1.1394
 
-1.3093
 

 Revised 11/05/91
 
 Well ID: MW13-02
 

WORKSHEET A=
 
FIGURES B =
 

C =
 
R(eq) = 0.0833
 
Est. Rw
 
Est. n
 
log(Le/Rw)
 
ln(Re/Rw)
 
Max. Y(t)
 
Regr. Y(0)
 
Casing Y(0)
 

ft/min
 

 Date: 10/29/91
 
 Date: 11/13/91
 

2.3 2.3
 
0.37
 

2.0 2.0
 
0.0833 0.0833
 

0.333
 
NA
 

1.4553 1.4553
 
2.8595 2.8595
 
2.09
 
1.34
 
1.15 UNDRAINED
 

cm/sec ft/day
 
2.3E-02 17.06
 
2.3E-02 17.06
 
2.3E-02 17.06
 
2.7E-02 19.99
 
2.7E-02 19.99
 
2.7E-02 19.99
 

EST InY
 

0.3673
 
0.3300
 
0.2926
 
0.2552
 
0.2166
 
0.1792
 
0.1407
 
0.1033
 
0.0659
 
0.0274
 
-0.0100
 
-0.1993
 
-0.3874
 
-0.5766
 
-0.7659
 
-0.9540
 
-1.1432
 
-1.3325
 

0.1666 -0.22 0.22 -1.5141 -1.5206
 



0.1833 -0.18 0.18 -1.7148 -1.7098 
0.2 -0.15 0.15 -1.8971 E -1.8991 

0.2166 -0.13 0. 13 -2.0402 -2.0872 
0.2333 -0.11 0.11 -2.2073 -2.2765 
0.25 -0.09 0.09 -2.4079 -2.4657 

0.2666 -0.07 0.07 -2.6593 -2.6538 
0.2833 -0.05 0.05 -2.9957 -2.8431 

0.3 -0.05 0.05 -2.9957 -3.0323 
0.3166 -0.03 0.03 -3.5066 -3.2204 
0.3333 -0.02 0.02 -3.9120 -3.4097 
0.4167 0 0 ERR -4.3548 

0.5 0 0 ERR -5.2988 
0.5833 0.01 0.01 -4.6052 -6.2427 
0.6667 0.01 0.01 -4.6052 -7.1878 
0.75 0.01 0.01 -4.6052 -8.1318 

0.8333 0.02 0.02 -3.9120 -9.0758 
0.9167 0.02 0.02 -3.9120 -10.0209 

1 0.01 0.01 -4.6052 -10.9649 
1.0833 0.02 0.02 -3.9120 -11.9089 
1.1667 0.02 0.02 -3.9120 -12.8540 
1.25 0.02 0.02 -3.9120 -13.7979 

1.3333 0.02 0.02 -3.9120 -14.7419 
1.4166 0.02 0.02 -3.9120 -15.6859 

1.5 0.02 0.02 -3.9120 -16.6310 
1.5833 0.02 0.02 -3.9120 -17.5750 
1.6667 0.02 0.02 -3.9120 -18.5201 
1.75 0.02 0.02 -3.9120 -19.4640 

1.8333 0.02 0.02 -3.9120 -20.4080 
1.9167 0.02 0.02 -3.9120 -21.3531 

2 0.02 0.02 -3.9120 -22.2971 
2.5 0.02 0.02 -3.9120 -27.9632 

3 0.02 0.02 -3.9120 -33.6293 
3.5 0.02 0.02 -3.9120 -39.2954 
4 0.02 0.02 -3.9120 -44.9616 

4.5 0.02 0.02 -3.9120 -50.6277 
5 0.02 0.02 -3.9120 -56.2938 
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(First Rising Head Test)
 
Slug Test Analysis Bouwer & Rice/Hvorslev's Methods (V2.4.5)
 
Client: EPA Revised 11/05/91
 
Site: Rosehill Well ID: MW-14-01
 
Test by: K.Arena Date: 10/29/91
 
Analysis:K.Arena Date: 12/03/91
 

USER INPUT DATA WORKSHEET A= 2.1 2.9 
Aquifer Thickness= 11.1 FIGURES B = 0.34 0.46 
Exposed Len. (Le) = 10 C = 1.8 2.7 
Well Length (Lw) = 7.1 R(eq) = 0.1873 0. 1056 0.1056 
Casing Radius (Re) = 0.083 Est. Rw 0.150 
Well Radius (Rw) = 0.333 Est. n 0.040 
Sandpack Porosity= 0.270 log(Le/Rw) 1. 3284 1.6746 
Slug Volume = 0.025 ln(Re/Rw) 2.0085 2.2926 
Static Level = 28.10 Max. Y(t) 0.72 
Offset time = 0.1666 Regr. Y(0) 0.71 
Shape Factor = 18.5 Casing Y(0) 1.15 DRAINED 
(F from est. Rw) 15.0 

ft/min cm/ sec ft/day 
Bouwer & Rice  user porosity & Rw 1.3E-02 2.6E-02 19.25 
Bouwer & Rice  estimated porosity 4.3E-03 8.4E-03 6.13 
Bouwer & Rice  estimated Rw 4. 9E-03 9.6E-03 6.99 
Hvorslev - user porosity and Rw 1.6E-02 3.2E-02 23.15 
Hvorslev - estimated porosity 5.1E-03 l.OE-02 7.36 
Hvorslev - estimated Rw 6.3E-03 1.2E-02 9.09 

Regression Output: 
Constant 0.110892 
Std Err of Y Est 0.008050 
R Squared 0.994296 
No. of Observations 7 
Degrees of Freedom 5 

X Coefficient(s) -2.69507 
Std Err of Coef. 0.091281 

Indicate 
Time level Drawdown ln(Y) Regress. EST InY 
(min) (ft) Y(t) ft Range 

0 -1.25 1.25 0.2231 0.1109 
0.0033 -1.25 1.25 0.2231 0. 1020 
0.0066 -1.21 1.21 0.1906 0.0931 
0.0099 -1.2 1.20 0.1823 0.0842 
0.0133 -1.2 1.20 0.1823 0.0750 
0.0166 -1.17 1.17 0.1570 0.0662 
0.02 -1.16 1.16 0.1484 0.0570 

0.0233 -1.15 1.15 0.1398 0.0481 
0.0266 -1.13 1.13 0.1222 0.0392 
0.03 -1.12 1.12 0.1133 0.0300 

0.0333 -1.11 1.11 0.1044 0.0211 
0.05 -1.05 1.05 0.0488 -0.0239 

0.0666 -1 1.00 0.0000 -0.0686 
0.0833 -0.94 0.94 -0.0619 -0.1136 

0.1 -0.89 0.89 -0.1165 -0.1586 
0.1166 -0.84 0.84 -0.1744 -0.2034 
0.1333 -0.8 0.80 -0.2231 -0.2484 
0.15 -0.76 0.76 -0.2744 -0.2934 

0.1666 -0.72 0.72 -0.3285 b -0.3381
 
0.1833 -0.68 0.68 -0.3857 -0.3831
 



0.2 -0.65 0.65 -0.4308 -0.4281 
0.2166 -0.62 0.62 -0.4780 -0 .4729 
0.2333 -0.59 0.59 -0.5276 -0.5179 
0.25 -0.57 0.57 -0.5621 -0.5629 

0.2666 -0.55 0.55 -0.5978 -0.6076 
0.2833 -0.53 0.53 -0.6349 -0.6526 

0.3 -0.52 0.52 -0.6539 -0.6976 
0.3166 -0.5 0.50 -0.6931 -0.7424 
0.3333 -0.48 0.48 -0.7340 -0.7874 
0.4167 -0.42 0.42 -0.8675 -1.0121 

0.5 -0.39 0.39 -0.9416 -1.2366 
0.5833 -0.36 0.36 -1.0217 -1.4611 
0.6667 -0.35 0.35 -1.0498 -1.6859 
0.75 -0.34 0.34 -1.0788 -1.9104 

0.8333 -0.33 0.33 -1.1087 -2.1349 
0.9167 -0.32 0.32 -1.1394 -2.3597 

1 -0.32 0.32 -1. 1394 -2.5842 
1.0833 -0.31 0.31 -1.1712 -2.8087 
1.1667 -0.31 0.31 -1.1712 -3.0335 
1.25 -0. 3 0.30 -1.2040 -3.2580 

1.3333 -0.3 0.30 -1.2040 -3.4825 
1.4166 -0.29 0.29 -1.2379 -3.7070 

1.5 -0.29 0.29 -1.2379 -3.9317 
1.5833 -0.29 0.29 -1.2379 -4.1562 
1.6667 -0.29 0.29 -1.2379 -4.3810 
1.75 -0.29 0.29 -1.2379 -4.6055 

1.8333 -0.29 0.29 -1.2379 -4.8300 
1.9167 -0.28 0.28 -1.2730 -5.0548 

2 -0.28 0.28 -1.2730 -5.2793 
2.5 -0.27 0.27 -1.3093 -6.6268 

3 -0.26 0.26 -1.3471 -7.9743 
3.5 -0.25 0.25 -1.3863 -9.3219 
4 -0.25 0.25 -1.3863 -10.6694 

4.5 -0.24 0.24 -1.4271 -12.0170 
5 -0.24 0.24 -1.4271 -13.3645 

5.5 -0.24 0.24 -1.4271 -14.7120 
6 -0.23 0.23 -1.4697 -16.0596 

6.5 -0.23 0.23 -1.4697 -17.4071 
7 -0.23 0.23 -1.4697 -18.7547 

7.5 -0.22 0.22 -1.5141 -20.1022 
8 -0.22 0.22 -1.5141 -21.4497 

8.5 -0.22 0.22 -1.5141 -22 .7973 
9 -0.21 0.21 -1.5606 -24.1448 

9.5 -0.21 0.21 -1.5606 -25 .4924 
10 -0.21 0.21 -1.5606 -26.8399 
12 -0.2 0.20 -1.6094 -32.2301 
14 -0.19 0.19 -1.6607 -37.6202 
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ISOAQX (C) V2.70 FILE C:MW01-02.01
 
test # comb: 2
 

unbiased C-B-P SLUG TEST MODEL:
 
full analysis: all active data points used
 
using closure tolerance setting = 3.00E-03
 
root mean squared error (ft) = -5.68E-03
 
transmissivity (ft**2/day) = 1.01
 
storativity (dimensionless) = 9.82E-03
 
initial head (ft) = 0.750
 
casing radius (ft) = 0.250
 
screen radius (ft) = 0.250
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ISOAQX (C) V2.70 FILE c:mw03a.01
 
test # comb: 1
 

unbiased C-B-P SLUG TEST MODEL:
 
full analysis: all active data points used
 
using closure tolerance setting = l.OOE-03
 
root mean squared error (ft) = -2.02E-02
 
transmissivity (ft**2/day) = 396.98
 
storativity (dimensionless) = 5.64E-08
 
initial head (ft) = 0.780
 
casing radius (ft) = 0.250
 
screen radius (ft) = 0.250
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ISOAQX (C) V2.70 FILE A:MW04-03.01
 
test # comb: 6 
^ ^^^ •_ ̂ «V ^^— ̂  ̂  ̂ —• -V _.01^ ̂ ^ ^ ^ ^ ^ ^ < ^ ^ ^ « B ^ « — — ̂ ^ ^^•» ^ ^ ——«» •» •_ I- —• «. •_ <M • ^_ «• ^^ *• "— ̂ MB • 

unbiased C-B-P SLUG TEST MODEL:
 
full analysis: all active data points used
 
using closure tolerance setting = 3.00E-03
 
root mean squared error (ft) = -2.29E-02
 
transmissivity (ft**2/day) = 6.31E-02
 
storativity (dimensionless) = 5.67E-02
 
initial head (ft) = 0.770
 
casing radius (ft) = 0.250
 
screen radius (ft) = 0.250
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ISOAQX (C) V2.70 FILE A:MW07-02.01
 
test # comb: 7
 

unbiased C-B-P SLUG TEST MODEL:
 
full analysis: all active data points used
 
using closure tolerance setting = 3.00E-03
 
root mean squared error (ft) = -4.24E-01
 
transmissivity (ft**2/day) = 2.38E-01
 
storativity (dimensionless) = 3.56E-01
 
initial head (ft) = 1.790
 
casing radius (ft) = 0.250
 
screen radius (ft) = 0.250
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ISOAQX (C) V2.70 FILE A:MW08-02.01
 
test # comb: 1
 

unbiased C-B-P SLUG TEST MODEL:
 
full analysis: all active data points used
 
using closure tolerance setting = 3.00E-03
 
root mean squared error (ft) = -4.33E-02
 
transmissivity (ft**2/day) = 92.22
 
storativity (dimensionless) = 1.89E-04
 
initial head (ft) = 1.930
 
casing radius (ft) = 0.083
 
screen radius (ft) = 0.083
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ISOAQX (C) V2.70 FILE A:MW11-03.01
 
test # comb: 4 
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unbiased C-B-P SLUG TEST MODEL:
 
full analysis: all active data points used
 
using closure tolerance setting = 3.00E-02
 
root mean squared error (ft) = -2.10E-02
 
transmissivity (ft**2/day) = 3.72
 
storativity (dimensionless) = 1.69E-02
 
initial head (ft) = 1.870
 
casing radius (ft) = 0.250
 
screen radius (ft) = 0.250
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January 22, 1992 

Ms. Deborah Simone 
Project Manager 
Metcalf & Eddy 
P.O. Box 4043
 
Woburn, MA 01888-4043
 

Dear Ms. Simone: 

Re: Geophysical Survey Results. Rose Hill Regional Landfill Supcrfund 
Site. South Kingstown. Rhode Island 

We are pleased to forward you this report for the above noted investigation. 
The report contains the methodologies, results and conclusions of the 
geophysical surveys performed May 21st through June 13th. The geophysical 
survey data, presented in profile format, are located at the end of the report 
and are referenced to your base map. 

At the request of Metcalf & Eddy, the original seismic refraction data results 
were re-processed and re-calibrated based upon additional borehole 
information gathered during a recent Metcalf & Eddy drilling program. The 
results of the re-calibrated seismic data are discussed in detail in Sections 1.0, 
2.3, 3.4 and 4.4. The seismic refraction data indicates that bedrock 
topography is variable throughout the study area and appears to deepen 
towards the Saugatucket River. 

On November 4th through 6th, 1991 Lines 4 through 25 were voluntarily re
surveyed at a 20 meter intercoil spacing with a Geonics EM34-3. The site 
was revisited as a result of a mechanical problem with the equipment that 
occurred during the initial survey. A discussion of the methodologies, results 
and conclusions of the EM34-3 survey are in Sections 1.0, 2.1.1, 3.1 and 4.1. 

The EM 34-3 survey identified 20 anomalies that may be due to the presence 
of contaminated fill, soils or ground water. The anomalies are discussed in 
detail in Sections 3.1 and 4.1. The background values of apparent 
conductivity for the site were very low, between 0 and 2 milliSiemens per 
meter (mS/m). When the values of apparent conductivity are very low, error 
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Metcalf & Eddy 
January 22, 1992 

due to coil misalignment with the EM34-3 equipment can equal or exceed real changes 
in conductivities that may result from subsurface contaminants or 
stratigraphic/lithologic changes. 

The VLF and near surface EM31-DL survey data are generally of good quality. VLF 
data were collected along three survey lines at the site and identified three anomalies 
that may be representative of north trending fracture zones or igneous intrusions 
(Section 4.3). The near surface EM31-DL survey was performed along two profile 
lines. The EM31-DL survey identified two anomalies that may represent contaminated 
soils, fill or ground water contamination (Section 4.2). 

We trust this information is sufficient for your needs. We would like to take this 
opportunity to thank Metcalf & Eddy for involving us in this most interesting project. If 
there are any questions, please feel free to contact us. 

Respectfully submitted, 

GARTNER LEE, INC. 

David D. Slaine, M.S., C.G.W.P. 
Principal 
Hydrogeologist/Geophysicist 
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1.0 Introduction 

On May 21st through June 13th, 1991, a geophysical investigation was performed at the 
Rose Hill Regional Landfill Superfund Site in South Kingstown, Rhode Island. The 
geophysical surveys included electromagnetic profiling (EM34-3, EM31 and VLF) and 
a seismic refraction survey. 

All geophysical methods utilize interpretative techniques which can be significantly 
impacted by varying site conditions. EM and VLF anomalies can only be identified if 
they show recognizable patterns against data representative of background or natural 
conditions. Seismic data relies upon borehole or testpit control to interpret bedrock 
topography and overburden stratigraphy. 

Upon completion of the geophysical surveys, limited borehole information was 
available for use to calibrate the seismic refraction data and interpret the EM data. 
The drilling data that did exist was generally of poor quality and somewhat suspect as 
depth to bedrock was not confirmed by obtaining core samples. 

Upon completion of the geophysical investigation, Metcalf & Eddy installed monitoring 
wells and completed test borings at the site. Metcalf and Eddy then compared the 
additional borehole information to the results of the seismic refraction survey. It was 
determined that the additional borehole information could be used to re-calibrate the 
seismic refraction data. Metcalf & Eddy requested that Gartner Lee re-interpret the 
seismic data with the additional borehole information to attempt to achieve a more 
accurate profile of subsurface conditions. Gartner Lee re-interpreted the seismic 
refraction data and the revised data are presented herein. 

The additional borehole information raised suspicions as to the validity of the 20 meter 
intercoil EM34-3 data collected on the eastern portion of the site. The initial 
interpretation of the EM data appeared to show a lithologic or stratigraphic change 
occurring at or near the Mitchel Brook stream valley. The results of the Metcalf and 
Eddy drilling program did not reveal a significant lithologic or stratigraphic change at 
the site. As a result, Gartner Lee voluntarily remobilized the site with an EM34-3 on 
November 4th through 6th, 1991. The site was revisited by Gartner Lee to test a 
hypothesis of possible mechanical problems with the EM equipment during the initial 
survey. The second EM survey revealed that a mechanical problem had occurred 
during the initial survey with the 20 meter cable. The anomalous areas were resurveyed 
at a 20 meter intercoil spacing and tied into the initial survey data. The results of the 
revised survey data are presented herein. 
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The following report discusses the methodologies, results and the conclusions of these 
three geophysical surveys. 

1.1 Background Information 

According to on-site Metcalf and Eddy personnel, the Rose Hill Regional Landfill Site 
is 70 acres in area. The site was previously utilized as a gravel quarry prior to initiation 
of landfill operations. Three closed landfills currently exist on the 70 acre site. These 
landfills are a solid waste landfill, a bulky waste landfill and a sewage sludge landfill. 

The solid waste landfill is approximately 28 acres in area and accepted wastes from 
1967 though 1983. The solid waste landfill is located along the western site boundary. 

The bulky waste disposal area is approximately 11 acres in size and operated from 1978 
to 1983. The bulky waste landfill is located in the southern portion of the site. 

The limits of the sewage sludge landfill are currently unknown. The sewage sludge 
landfill accepted sludges from 1977 to 1983. The sewage sludge landfill was located in 
the northeast portion of the site. 

The southern portion of the site is currently owned by the Town of South Kingstown 
which constructed and operates a waste transfer station on-site. The remaining area of 
the site is owned by a private citizen which operates a trap and skeet shooting facility 
and a hunting dog training facility. 

1.2 Purpose and Scope 

The purpose of the geophysical surveys were to: 

•	 map conductive zones around the periphery of the waste sites that may be 
attributed to ground water contamination; 

•	 delineate areas of fill; 

•	 map major bedrock features; and 

•	 map bedrock topography and where possible, overburden stratigraphy. 
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2.0 Methodologies 

To meet the objectives of the investigation, Metcalf & Eddy requested an EM34-3 
survey, an EM31-DL survey, a VLF survey and a seismic refraction survey to be 
completed at the site. Data for each geophysical technique were collected and 
presented as two-dimensional profiles. Geophysical survey line locations were 
determined by Metcalf & Eddy personnel prior to Gartner Lee mobilizing to the site. 
Gartner Lee adopted Metcalf & Eddy's nomenclature for referencing the site survey 
lines for the purpose of this report. 

2.1 Electromagnetic (EM) Surveys 

2.1.1 EM34-3 Survey 

The EM-34-3 survey was performed along 27 profile lines (Lines 1 through 26, and S3) 
from May 22nd to June 13th, 1991. The site was re-visited on November 4th through 6th, 
1991 to re-survey Lines 4 through 26 and S3 at a 20 meter intercoil spacing. Survey 
lines were cleared, staked and labelled by Metcalf & Eddy personnel at 100 foot 
increments. 

Data were collected at 25 foot increments along profile lines 1 through 26, and S3 with 
a Geonics EM34-3 Terrain Conductivity Meter and solid state data logger. The EM34
3 device is equipped with a transmitter coil and a receiver coil that can be separated by 
10, 20 or 40 meters intercoil spacings. Data were collected at the site with the coil's 
dipole oriented horizontally and vertically and at 10 and 20 meter intercoil separations. 

The EM34-3 was used to measure the quadrature component of the electromagnetic 
field at each station. The quadrature component data are a measurement of the 
apparent ground conductivity collected in units of millisiemens per meter (mS/m). The 
quadrature component data are representative of changes in the electrical conductivity 
of pore fluids, the presence of buried metals and fills, changes in saturated soil types, 
changes in bedrock lithology, and the presence of saturated bedrock fractures. 

The depth of investigation of the EM34-3 is dependant upon the coil's dipole 
orientation and the intercoil spacing. The effective depth of investigation with the 
dipoles oriented horizontally is equal to approximately 0.75 the intercoil separation. 
The effective depth of exploration with the dipoles oriented vertically is equal to 
approximately 1.50 times the intercoil spacing. The effective depths of exploration for 
the site survey is as follows: 
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• 10 meter intercoil spacing, horizontal dipole mode: surface to 7.5 meters. 

• 10 meter intercoil spacing, vertical dipole mode: near surface to 15 meters. 

• 20 meter intercoil spacing, horizontal dipole mode: surface to 15 meters. 

• 20 meter intercoil spacing, vertical dipole mode: near surface to 30 meters. 

Apparent conductivity data collected in the horizontal dipole configuration are more 
representative of near surface conditions than apparent conductivity collected in the 
vertical dipole configuration. Data collected in the horizontal dipole configuration are 
less sensitive to the presence of buried metals, vertical fractures and data collection 
error due to coil misalignment relative to data collected in the vertical dipole 
orientation. 

The data were digitally recorded with a solid state data logger. The data logger was 
interfaced daily to a portable laptop computer and the data were transferred to a floppy 
disk for subsequent processing an interpretation. 

The EM34-3 was mechanically and electronically nulled daily following procedures 
specified in the operations manual, however, data collected in May and June on the 
east side Mitchel Brook were not tied into data collected on the west side of Mitchel 
Brook. This resulted in a failure to identify an electrical problem after it had occurred 
in the 20 meter cable. The damaged cable resulted in the 20 meter data collected on 
the east side of Mitchel Brook to appear 20 to 30 mS/m above the values recorded west 
of Mitchel Brook. The 20 to 30 mS/m offset was initially attributed to a iithologic or 
stratigraphic change suspected to occur at or near the Mitchel Brook stream valley. 
The data became suspect after results of the Metcalf & Eddy drilling program became 
available and after speaking with Geonics, the equipment manufacturer. To examine 
the validity of the 20 meter intercoil data collected at the site, Gartner Lee voluntarily 
remobilized to Rose Hill in November and collected data along Lines 4 through 26 and 
Line S3. The data recorded in November demonstrated that the 20 meter cable was 
damaged and that the 20 meter data are similar on both sides of Mitchel Brook. 

2.1.2 EM31-DL Survey 

Data were also collected along survey lines S7 and Mitchel Brook (revised line 3) with a 
Geonics EM31-DL and solid state data logger. The Geonics EM31-DL has a fixed 
intercoil spacing of 3.67 meters. Quadrature and in-phase data were simultaneously 
collected at approximately 2.5 foot intervals with the dipoles oriented vertically along 
the two survey lines. The quadrature component data, as mentioned above, are a 
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measurement of the apparent ground conductivity. Quadrature component data were 
collected in units of mS/m. The EM31-DL also records the in-phase component of the 
electromagnetic field measured in units of parts per thousand (ppt). The in-phase 
component data are susceptible to the presence of highly electrically conductive 
materials such as metals. All readings with the EM31-DL were taken with the 
instrument oriented parallel to the direction of travel, in the vertical dipole mode and 
with the instrument at waist height. 

The EM31-DL was nulled prior to data collection following procedures specified in the 
operations manual. Readings were automatically stored in a solid state data logger 
during the survey. The data logger was interfaced to a portable computer and the data 
were transferred to a floppy disk for subsequent processing and interpretation. 

Both EM34-3 and EM31-DL data were edited and analyzed utilizing the Geonics 
software package DAT34-3/DAT31Q and LOTUS 123. Data were then plotted and 
presented utilizing the Golden Software package GRAPHER. The EM34-3 data are 
presented as Figures 1 through 31. The EM31-DL data are presented as Figures 32 and 
33. 

2.2 Very Low Frequency (VLF) Survey 

A VLF survey was performed along three survey lines designated VLF 1, 2 and 3 (EM 
survey Line 5, seismic Line 4 and EM Line 11). Data were collected at 12.5 foot station 
intervals with an ABEM Wadi VLF instrument. VLF surveying utilizes the magnetic 
components of the electromagnetic field generated by the VLF band (15 to 30 kHz) 
military navigation radio transmitters. Buried electrically conductive material locally 
affects the direction and strength of the VLF transmitter signal (primary field). A 
secondary field is generated around the buried conductor through electromagnetic 
induction. 

The Wadi VLF meter measures and records the ratio (in percent) of the horizontal and 
vertical in-phase components of the total VLF field. This measurement is commonly 
referred to as the in-phase or real part data. The in-phase or real data is equivalent to 
tilt angle data which was measured by analog VLF meters. The device also measures 
and records the ratio (in percent) of the out-of-phase components of the total VLF 
field. This measurement is commonly referred to as the ellipticity, out-of-phase or 
imaginary data. 

The depth of penetration with the Wadi VLF instrument is dependant upon the 
resistivity of the subsurface material and to a lesser extent the frequency of the VLF 
transmitter. As the resistivity of the subsurface increases (terrain conductivity 
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decrease) the depth of penetration increases. For the terrain conductivities observed at 
the Rose Hill Landfill Site (approximately 3 to 20 mS/m or 330 to 50 ohm-meters) the 
estimated depth of penetration was approximately 30 to 70 meters. Below this depth at 
this specific site, the transmitted VLF signal becomes too weak to induce a secondary 
field around a conductive body. 

The Wadi VLF device also applies a Hjelt filter to the tilt angle and ellipticity data and 
stores the data separately in the solid state memory. A Hjelt filter is similar to the more 
familiar Eraser filter in that it was designed to be used with data that exhibits cross over 
type responses. The Hjelt filter differs in that the filter attempts to determine current 
flow and distribution responsible for producing the measured magnetic field. The error 
introduced by this filter is believed to be less than 8%. The filtered in-phase or tilt 
angle data is equivalent to the current density. Filtered tilt angle data always exhibits a 
positive anomaly over a buried conductor. Filtered tilt angle anomalies tend to deviate 
from zero dependant upon conductivity and depth of burial. The filtered imaginary or 
ellipticity data can exhibit both positive and negative anomalies over a conductor. 
Filtered and unfiltered imaginary data are less dependant upon conductivity, shape and 
depth of burial. As a result, all interpretations were made based upon the filtered and 
unfiltered tilt angle data. 

For identifying buried bedrock fractures, the fractures should approximately trend 
towards the transmitting station. A bedrock outcrop was visited north of the site along 
Highway 138. This outcrop exhibited northerly tending fractures. As a result, the VLF 
transmitter used for the Rose Hill Landfill survey was located in Cutler, Maine which 
transmits at a frequency of 24.0 kHz. An attempt was made to use a transmitting 
station located in Seattle, Washington to examine the presence of east-west trending 
steeply dipping fractures This attempt was unsuccessful due to low signal strength from 
the Seattle, Washington transmitter. 

2.3 Seismic Refraction Survey 

A 24 channel EG&G 2401 Digital Instantaneous Floating Point (DIFP) seismograph 
was utilized to collect seismic refraction data at the Rose Hill landfill Site. 

Available site information, concerning depth to bedrock and overburden materials, 
suggested that a refraction survey would be the most suitable seismic technique to 
employ at the Rose Hill Landfill Site. Seismic data are collected by generating a shock 
wave and recording the travel time and amplitude of the wave at nearby locations. The 
shock wave travels downward into the earth and reflects/refracts back to surface off 
geologic strata. The amplitude of the returning signal is measured as a function of time 
with ultra-sensitive motion detectors (geophones), and transmitted through a cable to a 
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digital recording device; a seismograph. After field acquisition of the data is 
completed, Gartner Lee utilized the General Reciprocal Method (GRM) of seismic 
refraction data analysis. 

Seismic line locations were selected by Metcalf & Eddy to provide information on 
overburden stratigraphy and bedrock topography at the Rose Hill Landfill Site. A total 
of seven seismic lines were surveyed during the May/June work. These data were 
collected using a geophone spacing of 16 ft (5 meters). All data were collected using a 
single 14 Hz geophone per channel. A 10 pound sledge hammer and steel plate was 
used as the seismic source. For each shot, data were stacked from 1-5 times. "Stacking" 
of shots is used to improve the signal-to-noise ratio of the data. All shots were stacked 
until good "first breaks" were observed on the QA/QC printout of the seismograph. 
First breaks are the time of onset of the refracted wave arrival. The accurate 
measurement of these first break times is crucial for quality refraction analysis. 

The data for the Rose Hill landfill were collected using 24 channels per seismic spread. 
Each spread was overlapped 4 geophones as the line progressed. For each spread, 9 
shots were made at varying shot to geophone offsets. The far offset (typically 60 to 120 
ft.) was chosen so that all first breaks measured for that shot were refractions off the 
bedrock interface. This was necessary to provide complete GRM coverage of the 
bedrock refractor. Data were collected and stored on a 24 channel engineering 
seismograph. Each evening, data were transferred to a lap top computer and backed up 
on floppy disks. 

Due to the seismic noise caused by the transfer station located at the southern end of 
the site, long delays in seismic data collection were encountered waiting for noise levels 
to reduce such that data collection could commence. Twenty-four channel seismic data 
collection in the immediate vicinity of the transfer station was only possible during early 
morning hours and evening hours when the facility was closed. 

At the completion of the survey, data were collected from shots along a "weathering 
spread". The weathering spreads were used to delineate the near surface velocity 
variations. The geophone spacing for the weathering spreads was approximately 3 feet 
(1 meter). 

The first step in data interpretation involved selecting the "first break" arrival times 
from the seismic traces. These measurements represent the arrival times of the p-wave 
seismic energy refracted along layers exhibiting significant velocity contrast. From 
these data, the number and velocities of the subsurface layers are determined. 
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The GRM of analysis was used to convert the data from measurements of time to 
measurements of layer thickness. The GRM allows for the interpretation of data from 
a number of undulating refractors and was used to interpret the arrival times from each 
layer. The technique accepts variation in both the surface topography and the velocities 
of the upper layers. 

Seismic data provides an estimation of layer thickness. The process of converting 
refraction arrivals in units of time (milliseconds) to depth (feet) has an approximate 
accuracy of +/-15%. The lithologic interpretation is based upon seismic velocities 
correlated to geologic information obtained from borehole logs. Seismic profile data 
should be used as relative estimates to evaluate changes in overburden stratigraphy and 
bedrock topography between borehole locations. 

Upon completion of the geophysical surveys, Metcalf and Eddy installed monitors and 
test borings at the site. The additional information obtained from the recent Metcalf 
and Eddy drilling program at the site was then used to re-calibrate the seismic data. 

3.0 Results 

3.1 EM34 Results 

The EM34 survey was performed along 27 survey lines. The purpose of the EM34-3 
survey was to identify areas of contaminated soils and fill materials and to identify the 
presence of groundwater contamination. 

The EM results indicate that the soils and bedrock of the site are very resistive (low 
conductivities). Values of background apparent conductivity observed at the site were 
approximately between 0 and 2 mS/m. These values are indicative of coarse textured 
soils and/or granitic bedrock. 

It should be noted that the vertical data for some of the profiles presented are erratic or 
"noisy" as a result of the presence of fill material or buried metals. Vertical dipole data 
can also appear noisy or erratic as this dipole orientation is more sensitive to coil 
misalignment. 

The following is a discussion of pertinent physical features noted along each survey line 
and the annotated anomalies observed during the EM34 survey. It should be noted that 
anomalies annotated with a capital letter were observed when the dipoles were oriented 
horizontally and anomalies annotated with small case letters correspond to anomalies 
observed with the dipoles oriented vertically. An attempt was made to keep the vertical 
and horizontal scales equal for comparison purposes. Exceptions were made for lines 



Page 9 

that contained erratic or noisy data such as Lines 3,4 and 14 as well as along extremely 
long survey lines such as the cumulative presentation of Lines 15 through 26. 

Line 1 Horizontal Dipole Data (Figure 1) 

Line 1 was located on the west side of Rose Hill Road on the west side of the site. Data 
were collected in a south to north direction. Dead trees were noted at station locations 
175 to 200, 425, and 875 North. Overhead power lines were noted at locations 650 and 
800. The presence of the overhead power lines may have resulted in some signal 
interference at these locations. 

A water table measurement taken at the completion of test boring X-2 was 
approximately 26 feet. If the water table was approximately the same depth during the 
survey, the 10 m horizontal dipole readings would have been performed in mostly 
unsaturated overburden. Anomalies observed during data collection in the 10 meter 
horizontal dipole mode are probably indicative of stratigraphic changes and possibly the 
presence of fill materials at this survey line location. 

Background apparent conductivities were approximately2 mS/m and were observed 
along the southern and northern extents of the line. The following anomalies were 
observed: 

(A) An anomaly of approximately3 mS/m above background was noted in the 20 
meter horizontal dipole data. A slight increase in elevation was noted at this location. 
A dead tree was also noted at this location. This anomaly may be due to the presence 
of ground water contaminants or a stratigraphic change. 

(B) An above background anomaly of approximately 2 to 3 mS/m above background 
was noted in the 10 and 20 meter horizontal dipole data. Overhead power lines were 
noted in the vicinity and may have contributed to the observed response. This anomaly 
may be due to the presence of overhead power lines, a stratigraphic change or the 
presence of subsurface contaminants. 

(C) An anomaly of approximately2 mS/m above background was noted in the 10 
meter horizontal dipole data. An anomaly of approximately 2 mS/m below background 
was noted in the 20 meter horizontal dipole data. Dead oak trees were noted in the 
vicinity of this anomaly. This anomaly may represent an area of near surface fill or a 
stratigraphic change. 
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(D) A broad anomaly of approximately 3 mS/m above background was noted in the 10 
and 20 meter horizontal dipole data. This anomaly may represent the presence of 
contaminated soils, contaminated ground water or a stratigraphic change. 

Line 1 Vertical Dipole Data (Figure 2) 

(a,b) Anomalies "a" and "b" were observed in the vicinity of overhead power lines. The 
presence of the power lines are probably responsible for the erratic response observed 
at these locations. 

(c) A relatively high apparent conductivity anomaly, approximately 6 mS/m above 
background, was noted at this location in the 20 meter vertical dipole mode. This 
anomaly may be due to the presence of a buried conductor. 

(d) Anomaly "d" was a low apparent conductivity anomaly approximately 2 to 5 mS/m 
above background that corresponds to the anomaly D of Figure 1. 

(e) Anomaly "e" was observed as a apparent conductivity low. A house was noted in 
the vicinity of this anomaly as well as a mail box. This anomaly may represent a 
stratigraphic change or noise due to surface anthropogenic features. 

Line 2 Horizontal Dipole Data (Figure 3) 

Line 2 was located on the southwest side of the site, south of the transfer station access 
road. Data were collected in a hummocky and wooded area. During data collection, 
surface debris were noted along the survey line. During the planting of geophones for 
the seismic refraction survey, plastic and paper debris were unearthed. Data were 
collected west to east. 

(A) Anomaly "A" was approximately 3 to 5 mS/m above background and was noted in 
the 10 and 20 meter horizontal dipole data. This anomaly corresponded with a 
decrease in surface elevation. This anomaly may represent a change in topography, 
stratigraphy or the presence of fill. 

Line 2 Vertical Dipoie Data (Figure 4) 

(a,b) These apparent conductivity lows were observed in the vicinity of surface debris. 
The erratic responses observed at these locations are probably due to the presence of 
fill and metallic debris. 
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Line 3 Horizontal Dipole Data (Figure 5) 

Data were collected at Line 3 along the northern toe of the solid waste landfill. An 
anomaly of approximately 20 to 50 mS/m above background was observed at this 
location that probably represents the presence of contaminated fill and buried metals. 
Prior to performing the EM survey, it was thought that survey Line 3 was not located on 
fill material. 

As a result of Line 3 being located on conductive fill material, 20 meter dipole data 
were not collected. A topographic expression marking the apparent eastern extent of 
the landfill was noted at 475 east. Dead trees were noted north of Line 3 between 125 
and 325 east. A crushed 55-gallon drum was noted at location 425 east. Near 
background values were noted at the end of the line. 

(A) Anomaly "A" was located between location 0 east and 525 east and likely 
represents the presence of contaminated fill. The erratic response observed in the 
vertical dipole data suggests that the fill may contain buried metals. 

Line 3 Vertical Dipole Data (Figure 6) 

(a,c) Anomalies "a" and "c" are approximately 10 to 20 mS/m below background. 
These apparent conductivity lows probably represents contaminated fill materials with 
associated buried metals. 

(b) Anomaly b, (approximately 50 mS/m below background) is an apparent 
conductivity low which represents buried metals or other highly conductive materials. 

Line 4 Horizontal Dipole Data (Figure 7} 

Line 4 was located near the north eastern corner of the solid waste landfill. Above 
background data was observed along Line 4 suggesting that it was located on or near 
the toe of the landfill. 

(A) Anomaly "A", was a relatively high apparent conductivity anomaly in the 10 meter 
intercoil spacing and a conductivity low and 20 meter intercoil spacing, probably 
represents the presence of contaminated fill material buried within the toe of the solid 
waste landfill. The erratic noisy response observed in the vertical dipole mode (Figure 
8) at this location supports the hypothesis of the presence of contaminated fill with 
associated buried metals. 
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(B) Anomaly "B", a broad 10 and 20 meter intercoil spacing apparent conductivity 
high, may represent an area of contaminated fill or ground water contamination. The 
erratic noisy response observed in the vertical dipole mode (Figure 8) at this location 
supports the hypothesis of the presence of contaminated fill with associated buried 
metals. The response may have also been affected by the presence of the landfill 
located to the west of the survey line. 

Line 4 Vertical Dipole Data (Figure 8) 

(a,b) Erratic, noisy responses were observed in both the 10 and 20 meter intercoil 
spacings. This response is often indicative of the presence of fill material with 
associated buried metals. 

Line 5 Horizontal Dipole Data (Figure 9) 

Line 5 data were collected in-between the solid waste landfill and the bulky waste 
landfill in what appears to be an eroded stream valley that now contains Mitchel Brook. 
A regional trend of decreasing apparent conductivity values was observed from south to 
north. This decreasing trend may represent increasing elevation. A swampy area was 
noted along the south of the survey line and Mitchel Brook was crossed twice during the 
Line 5 survey. 

(A,B) Anomalies "A" and "B" were observed south and north of Mitchel Brook, 
respectively. Both anomalies were observed at a 10 meter intercoil spacing. Anomaly 
A was observed near a swampy area in the vicinity of Mitchel Brook and may represent 
the presence of porous near surface organic sediments. Anomaly B was observed along 
the north bank of Mitchel Brook and may represent the presence of near surface fill 
material. 

(C) Anomaly "C" was a narrow high 20 meter intercoil spacing response. This anomaly 
was measured while the receiver was in a small ravine (approximately 8 feet deep). As 
this anomaly is defined by only one data point and only in the 20 meter intercoil 
spacing, it probably represents an error in coil alignment due to steep topography in the 
ravine. 

(D) Anomaly "D" was observed in the 10 and 20 meter intercoil spacings. This nomaly 
was observed north of a paved access road in the vicinity of Mitchel Brook. This 
anomaly may represent the presence of fill or a change in topography. 

(E) Anomaly "E" was observed as a narrow high response in the 10 meter intercoil 
spacing data. This anomaly was observed near the banks of Mitchel Brook. As this 
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anomaly is defined by only one data point and only in the 10 meter intercoil spacing, it 
probably represents an error in coil alignment due to steep topography. 

Line 5 Vertical Dipole Data (Figure 10) 

(a,b) Anomalies "a" and "b" were observed as conductivity lows in the 20 meter 
intercoil data. These anomalies were observed in the vicinity of the banks of Mitchel 
Brook and may represent topographic changes or coil misalignment due to steep 
topography. 

Line 6 Horizontal and Vertical Dipole Data (Figures 11 and 12) 

Line 6 was located on the west side of the bulky waste landfill. The survey line was 
located in a wooded area. A soil mound was observed at the southern extent of the 
survey line. 

(A,a) Anomalies "A" and "a" were conductivity lows which were observed in the 10 
meter horizontal and vertical intercoil data. These anomalies may represent buried 
metallic debris. A soil mound was noted in the vicinity of these anomalies. 

Line 7 Horizontal and Vertical Dipole Data (Figures 13 and 14) 

Line 7 was located on the northwest side of the bulky waste landfill. Line 7 was located 
in an area vegetated with grasses and brush. The following anomaly was observed. 

(A,a) Anomalies "A" and "a" were narrow apparent conductivity lows observed in the 10 
meter horizontal and vertical data. These anomalies may represent an area of fill that 
contains metallic debris. 

Line 8 Horizontal and Vertical Dipole Data (Figures 15 and 16) 

Line 8 was located on the west side of the sewage sludge landfill. The following 
anomalies were observed. 

(A,a) Anomalies "A" and "a" were narrow apparent conductivity highs that may be 
representative of a pocket of fill material or coil misalignment. 

Line 9 Horizontal and Vertical Data (Figures 17 and 
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Line 9 was located on the north side of the sewage sludge landfill. A regional trend of 
increasing apparent condictivities was noted in the vertical data as the survey trended 
east. This regional trend may be representative of a decrease in elevation. 

Line 10 Horizontal and Vertical Data (Figures 19 and 20^) 

Line 10 was located on the northeast corner of the sewage sludge landfill. A regional 
trend of increasing apparent conductivities was observed that may represent a decrease 
in elevation. The following anomaly was observed. 

(A) A noisy response was observed in the 10 meter horizontal data. This response may 
represent the presence of near surface fill material. 

Line 11 Horizontal Dipole Data (Figure 21) 

Line 11 was located on the east side of the sewage sludge landfill in a wooded area. 
The following anomalies were observed. 

(A) Anomaly "A" was a broad, low frequency anomaly that may represent a 
stratigraphic change or the possible presence of fill, or the presence of contaminated 
ground water. This anomaly is observed in both the 20 meter horizontal and 10 meter 
vertical intercoil spacing data. 

(B) Anomaly "B" was a high frequency apparent conductivity low observed in the 10 
meter data. This anomaly may represent the presence of near surface fill containing 
metals or represents coil misalignment. 

Line 11 Vertical Dipole Data (Figure 22^ 

(a) Anomaly "a" was observed in the 10 meter data as a narrow apparent conductivity 
high. This anomaly may be the result of poor alignment of the transmitter and receiver 
coils due to topography or the presence of fill material. 

(b) Anomaly "B" was associated with anomaly "A" (Figure 21). This anomaly may 
represent a stratigraphic change, the presence of fill or the presence of contaminated 
ground water. 

Line 12 Horizontal and Vertical Data (Figures 23 and 24) 

Line 12 was located along the eastern side of the bulky waste landfill. Due to the close 
proximity of the eastern toe of the landfill to the survey line, some signal interference 
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may have occurred especially as the intercoil spacings were increased to 20 meters. The 
following anomalies were observed. 

(A,B,a) Anomalies "A", "B" and "a" were observed along Line 12. These anomalies may 
represent the survey lines close proximity to the bulky waste landfill or the presence of 
contaminated soils or ground water. A gradual decrease in apparent conductivity was 
also observed as the line proceeded north and may represent an increase in elevation. 

Line 13 Horizontal and Vertical Data (Figures 25 and 26) 

Line 13 was located on or near the southern toe of the bulky waste landfill. The 
presence of the landfill may have caused signal interference. The following anomalies 
were observed. 

(A,B,a) Anomalies "A", "B" and "a" may represent an area of fill, contaminated soils 
and/or contaminated ground water. The erratic, noisy response noted in the vertical 
dipole mode suggests the presence of fill at or near the survey line with associated 
buried metals. 

Line 14 Horizontal Data (Figure 27) 

Line 14 was located on and near the southern toe of the bulky waste landfill. The toe of 
the landfill appeared to topographically end at, or near station 250 east. The following 
anomalies were observed. 

(A) Anomaly "A" is a broad conductivity high that may represent an area of 
contaminated soils and fill. The erratic response observed in the vertical data suggests 
the presence of fill with buried metals. 

Line 14 Vertical Data (Figure 28} 

(a, b) Anomalies "a" and "b" are believed to be representative of fill with associated 
buried metals. 

Lines 15 though 26 Horizontal Data (Figure 29) 

Lines 15 through 26 were located in fields and wooded areas on the east side of the 
Saugatucket River. 

(A) Anomaly "A" was observed in the vicinity of a wire fence. This anomaly may have 
been caused by a the presence of metal in a wire fence. 
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Lines 15 through 26 Vertical Data (Figure 30) 

(a) Anomaly "a" was a conductivity low probably due to the presence of a power line 
observed south of this location. 

Line S3 Horizontal Data (Figure 31) 

Line S3 trended east from the eastern toe of the solid waste landfill to the western toe 
of the bulky waste landfill. The following anomalies were observed. 

(A, B) Anomalies "A" and "B" represent the approximate extent of contaminated fill at 
the solid waste and bulky waste landfills respectively. 

Line S3 Vertical Data (Figure 321 

(a,b) Anomalies "a" and "b" represent the approximate extent of fill at the solid waste 
and bulky waste landfills, respectively. 

3.2 EM31-DL Results 

Stream Survey. Mitchel Brook (Figure 33) 

Due to the presence of fill materials along EM Line 3, a secondary line was chosen 
north of the solid waste landfill that followed the stream bottom of Mitchel Brook. Iron 
stained soils were observed in the vicinity of Mitchel Brook that were thought to 
represent leachate seeps or the presence of near surface contamination. In order to 
map these possible near surface contaminants, an EM31-DL survey was requested. 
Background values of apparent conductivity were approximately 1 to 2 mS/m at this 
location. The following anomalies were observed. 

(A) Anomaly "A", a broad apparent conductivity high that was 1 to 3 mS/m above 
background readings, may represent an area of soil or ground water contamination. 
This anomaly may also represent a near surface stratigraphic change. 

(B) Anomaly "B", a negative apparent conductivity, probably represents the presence of 
metallic debris. An above background in-phase response was also observed at this 
location. 

(C) Anomaly "C", a negative apparent conductivity and in-phase response is probably 
due to the presence of metals in a bridge located at the end of the survey line. 
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Line S7 (Figure 34^ 

It was noted during the seismic survey that iron stained soils, possibly due to leachate 
seeps, were present along the swampy, northern extent of the survey line. While the 
EM31-DL equipment was available on-site, Gartner Lee volunteered to perform a 
survey along seismic survey line S7. The EM31-DL survey was performed to further 
define the presence of possible near surface contaminants. The following anomalies 
were observed. 

(A) Anomaly "A" was located along the northern area of the survey line in a swampy 
topographic low area. This anomaly may correspond to a decrease in elevation and the 
presence of near surface ground water contamination. 

3.3 VLF Results 

The VLF survey was performed along three survey lines designated VLF 1, VLF 2 and 
VLF 3. The purpose of the VLF survey was to identify the presence of steeply dipping 
bedrock fractures that may act as preferential pathways for contaminant migration. 
Two plots were constructed for each profile line. These plots consist of (1) unfiltered 
tilt angle and unfiltered ellipticity data; and (2) filtered tilt angle and filtered ellipticity 
data. All data are presented in units of percent. The following are the results of the 
survey. 

Line VLF 1 (Figures 35 and 36^ 

Survey Line VLF 1 was located in the Mitchel Brook stream valley that separates the 
sanitary landfill and the bulky landfill. The following anomalies were observed: 

(A, B, C) Anomalies "A", "B" and "C" may represent steeply dipping fractures or dipping 
conductive intrusions that trend northwards. Anomaly B appears to correlate to the 
EM34-3 anomaly "D" of Figure 9. 

Line VLF 2 (Figure 37 and 38^ 

Survey line VLF 2 was a west-east trending survey line that was located along seismic 
Line S4. This survey line was located north of the bulky waste area. The following 
anomaly was observed. 

(A) Anomaly "A", represented as a strong positive peak in the filtered data, may 
represent a steeply dipping bedrock fracture or conductive igneous intrusion. 
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Line VLF 3 (Figures 39 and 40*) 

There were not any VLF anomalies observed at this line location. 

3.4 Seismic Refraction Results 

Results are presented in the form of depth profiles denoting velocity contrasts in the 
subsurface. These have been corrected for near surface variations in velocity and 
variations in surface elevations. Surface elevations are referenced to a surveyed 
elevation of 64.27 feet above sea level at the 0+00 stake of Seismic Line 2. A total of 
seven seismic lines were surveyed at the Rose Hill Landfill Site. The locations of these 
lines are shown on Plate 1. The seismic depth sections are presented in Figures 41 
through 48. Our interpretations indicate that bedrock topography, depicted with arcs 
on Figures 41 through 48, is variable across the study area. In general, bedrock appears 
to deepen to the east of the site towards the Saugatucket River. 

Initial interpretation of the seismic data indicated three refracting layers, interpretted 
as unsaturated overburden, saturated overburden, and bedrock. The unsaturated 
overburden layer was initially interpretted as being a uniformly thin (5 to 10 ft.) low 
velocity layer. Subsequent borehole data provided by Metcalf & Eddy.Inc. indicated 
discrepancies in the depth to bedrock determined through analysis of the seismic data. 
This difference was most notable in the northeast portion of the study area. As a result 
of this discrepency, the seismic data were re-interpretted utilizing the borehole data. 
The re-interpretation indicated that in the northeast portion of the site, four refracting 
layers could be distinguished: (1) a near surface, loose, unsaturated, low velocity layer: 
(2) an unsaturated overburden layer: (3) a saturated overburden layer; and (4) bedrock. 
The initial interpretation grouped layers (1) and (2) together, which resulted in an 
underestimation of the depth to the water table and bedrock. Since the water table in 
the northeast portion of the site is relatively deep (> 20 ft.) a careful review identified 
refractions from the unsaturated sands and silts of layer (2) on several geophone 
channels. Where the water table was shallow it was not possible to identify and 
separate layers (1) and (2). The geophone spacing was not short enough to record 
arrivals from these shallow, thin layers. Data from the "short spreads" (1 meter 
geophone spacing) were utilized to determine an average velocity for these near surface 
layers and this velocity was used for depth calculations along Seismic Lines SI, S2, S3, 
and S7. 

Figures 41 through 48 present the results of the seismic survey. Three layers were 
interpretted on Lines SI, S2, S3, and S7. On Lines S4, S5, and S6 it was possible to 
distinguish four layers. Boreholes, in the vicinity of the seismic lines, as well as seismic 
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tie locations, are plotted on the figures where appropriate. For the four layer case, the 
following approximate velocities observed were: 

Layer 1 150 - 300 m/s loose, slow, unsaturated overburden; 
Layer 2 450 - 750 m/s unsaturated overburden; 
Layer 3 1300 -1700 m/s saturated overburden; 
Layer 4 3800 - 4500 m/s bedrock. 

For the three layer case, the following approximate velocities observed were: 

Layer 1 250 - 500 m/s unsaturated overburden; 
Layer 2 1300 -1700 m/s saturated overburden; 
Layer 3 3800 - 4500 m/s bedrock. 

It is likely that if a weathered bedrock zone exists above competent bedrock, the depths 
interpreted from a seismic refraction survey would represent the competent bedrock. 

It should be noted that irregular surface topography at the Rose Hill Landfill Site 
adversely affected the definition of the bedrock refractor. Surface layers have low 
velocities relative to the bedrock velocity. Variations in the thicknesses or velocities in 
these shallow layers produce time anomalies which are much greater than anomalies 
produced by similar variations in bedrock topography. For unsaturated overburden and 
bedrock velocities of 300 m/s and 4200 m/sec respectively, a change in 
thickness/elevation of the overburden of 1 meter corresponds to a 6.6 millisecond time 
anomaly. This same time anomaly, if interpreted as a change in bedrock topography, 
would correspond to a 13.9 meter apparent change in bedrock topography. However, 
for this survey, this possible source of error was minimized as follows: 

•	 by collecting data from weathering spreads along lines to identify near surface 
velocity variations; 

•	 by surveying the elevations of seismic lines; and 

•	 and thorough interpretation and comparison of multiple forward and reverse 
shots using the Generalized Reciprocal Method (GRM) of seismic refraction 
interpretation. 
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4.0 Conclusions 

4.1 EM34-3 Data 

Values of apparent conductivity at the Rose Hill Site were very low (very resistive). 
When the values of apparent conductivity are low, error due to coil misalignment can 
equal or exceed small changes in apparent conductivity values, which could possibly be 
representative of the presence of low levels of contaminants or stratigraphic/lithologic 
change. Geophysical equipment other than that requested in the work plan may have 
been better suited for mapping the resistive subsurface conditions observed at the Rose 
Hill Site. This equipment includes, VLF resistivity and/or Ground Penetrating Radar 
(GPR) profiling. The extremely resistive soils and bedrock at the site would have been 
conducive for a GPR survey. A GPR survey may have helped identify the presence of 
boulders, the water table, fill and possibly provided supplimental data of the bedrock 
topography. 

A general regional trend of decreasing apparent conductivities was observed as survey 
lines trended north. This trend is believed to be due to the northward increase in 
elevation at the site. No attempt was made to remove this regional trend from the data 
by applying a low cut filter as the trend was felt to be of minor importance. 

Several areas of broad, above background anomalies were identified at the site that can 
be representative of stratigraphic change, topographic change or the presence of 
contaminated ground water or soils were observed at the site. The following anomalous 
areas were identified in the 10 and 20 meter horizontal dipole data that may represent 
areas of contaminated fill, soils and/or ground water. 

Line 1, Anomalies A & D (Figure 1) 
Line 2, Anomaly A (Figure 3) 
Line 3, Anomaly A (Figure 3) 
Line 4, Anomalies A & B, (Figure 7) 
Line 5, Anomaly D (Figure 9) 
Line 6, Anomaly A (Figure 11) 
Line 7, Anomaly A (Figure 13) 
Line 8, Anomalies A & B (Figure 15) 
Line 10, Anomaly A (Figure 19) 
Line 11, Anomaly A (Figure 21) 
Line 12, Anomalies A & B (Figure 23) 
Line 13, Anomalies A & B (Figure 25) 
Line 14, Anomaly A (Figure 27) 
Line S3, Anomalies A & B (Figure 31) 
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4.2 EM31-DL Data 

The EM31-DL survey identified two areas of broad, above background quadrature 
component anomalies. These anomalies are inferred to represent areas of near surface 
soil and/or ground water contamination. These areas were located north of the solid 
waste landfill and south of the bulky waste landfill. The following anomalies were 
observed. 

Stream Survey, Mitchel Brook, Anomaly A (Figure 33) 

Line S7, Anomaly A (Figure 34) 

4.3 VLF Data 

The VLF data identified several conductive anomalies that may represent large fracture 
zones or conductive intrusions in the bedrock. The following anomalies were observed: 

Line VLF 1, Anomalies A and B (Figures 35 and 36) 

Line VLF 2, Anomaly A (Figures 37 and 38) 

4.4 Seismic Refraction Data 

The seismic refraction surveys at the Rose Hill Landfill Site appear to have been 
successful at delineated relative changes in bedrock topography along the profile lines. 

Our interpretations indicate that bedrock topography is variable beneath the seismic 
lines. Bedrock appears to deepen to the east of the site towards the Saugatucket River. 

Relative changes in bedrock topography interpreted along profile lines is believed to be 
representative of true, competent bedrock topography. 
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APPENDIX C 
SOIL GAS SURVEY DATA 

C-l Handheld Instrument Sampling Data 

C-2 Field GC Sampling Data 

C-3 Reduced Sulfur Sampling Data 

C-4 Data and Regression Analysis 

C-5 Summary of Landfill Gas Data Calculations 



C-l HANDHELD INSTRUMENT SAMPLING DATA 
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ẑ ẑ ẑ 
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c z ẑ Z z Z z z z 88 2 
o 

» o at T-i as 
82	 

E Q>  ̂ °* PT in < S O) O) O in < o o o 8 § CD *~ 
in	 CO O CD tCO CO^~ CO CO	 si s-f	 .E u

CL S H ** I I 
CD" 0 < o co r^ < 0 O < < o o 0 co ••* in o .E 
o z ^> -T Z z z .<j- CO 
»— "p* 1— CM CM	 |S 

E "§
Q Q. 

11 8 =5Q. S 

< < o o o o o o O 5 CD c	 |2CM T- 0 O CO Q. C<DDo »< E 
> Q. A	 

CO * ^ 2at ato s	 M 5 

z	 I a 2 co 
CO < m o 0 < 0 O ^J < (O O o O 0 CO	 CO CCD 'S'CO Z z *~	 COs co u> CO CD	 i aCM 

1 1O 
O>	 5 $

Is 
«-: o

CE CD CM < 0 CM 0) < CO CO 0> CM N CO N	 CO 
Q. O 

m co cri «P 
<
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Q Q Q Q Q Q Q Q Q Q Q i O Q W l i J Q Q D Q Q Q Q l i J Q Q Q Q 
zzzzzzzzzzz z * ~ o z z z z z z z o z z z z
 z
 

ZZ zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
 

z z z z z z z z z z z z z z z z z z z ^ z z z z z z z z z z zzzz
 

< Q Q Q D Q Q Q Q Q Q Q Q O Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
 
z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z
 

I " r uj C ) J Q t Q C T > Q Q Q D Q Q Q Q Q Q Q D Q Q Q Q Q Q Q Q Q < D O Q Q Q Q Q Q Q
£z z^zzzzzzzzzzzzzzzzzzzzz"~zzzzzzzz
 1 8 s

Jl 
00000000000000000000000000000000000
 CO < z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z
 

^ 9 

UJ < O O O < O O O O O O Q O O Q O Q O O < < O O O O O O O O O O O O O O
o ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
 a 

o "
Z I O < O Q O O O O O Q Q O O Q O O O O O O < < Q a Q O O O O Q O O O O Q O 

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
 < W § _i <; ^ 

o n[2i
o 

o
52 > 
**• CO (D J CO CO O CE  I I 

I C3 S1 o" H - c D u . I < 3 ^ ^ c \ j d j ' ! J. J. _L A ' i i < O - > - 5 —i Z t E T - c g c o i o « o o o o O O O *— T-t— ^— CM£§ u - u - L L O C t t c c c c D C i - t - i i * i i i i u . L L u - u . u . c c c c c c c r c c c n c c i r i r c r i 
" 

U.LLLLU.LL.LL L L U - U . L L L L U - 0.0.11.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. §g -J- l - iHH-l-H-h- l - l - l -h- l -HI- t- l - l - l -h

http:U.LLLLU.LL.LL


IO
N

A
L 

LA
I 

^B 

2 
1 
<D 

£
0 

i 
CO 
CO 
> 
_J 

o 
o 

_iH Q _i 

^EO "
Z I « 

F
IL

L
 G

A
S

 

c Q CO Q i z i2 z 

t
o o o 
z z z 

-

i 

O CO Q 

i z z 
>
 
E
 
c
 Q •* Q 
N z z 
C 

j 

i 
UJ 

o o o 
UJ z z z 
£ 
0> 
c 0 "• 0 
c z z 

"c 

Q CM Q 

z z
UJ 

g 
q O Q Q 
c Z Z Z 
3
 
N
 
C
 

CD 

^ 0 0 0 
z z z 

*"̂  

^
 
*
 

E o o o 
z z z
 

B
 
S


c 

^ 
O 

UJ 0 0 0 
z z z gLJ 

C\l 

o 

o o o 
z z z 8 »—*-~ 

UJ 0 0 0 o z z z o 
C\4 

^î 
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ROSE HILL REGIONAL LANDFILL 
REDUCED SULFUR SAMPLING 
Raw Sampling Data 

BW(04+100)-6 

Averages 

SS(08-000)-12 

Averages 

BW(05+500)-12 

Averages 

BW(13+300)-12 

Averages 

Time 
14:40 
14:50 
15:00 
15:20 
15:34 

Time 
10:34/10:48 
10:55 
11:10 
11:30 
11:50 
12:05 
12:25 
12:43 
13:05 

Time 
17:15 
17:40 
17:50 
17:58 

Time 
10:43 
10:59 
11:14 
11:30 
11:45 
12:02 
12:15 
12:35 

flow rate 
(sec/1 40ml)
 

3
 
3
 
3
 
3
 
3
 
3
 

flow rate 
(sec/1 40ml) 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

flow rate 
(sec/1 40ml) 

3
 
2
 
2
 

2.3 

flow rate
 
(sec/1 40m I)
 

3
 
3.1 
3.2
 

3
 
3
 
3
 
3
 
3
 

3.0 

Temperature Vacuum 
(degrees F) (in Hg) 

50
 
50
 
50
 
50
 

Temperature Vacuum
 
(degrees F) (in Hg)
 

60
 

61
 
61
 
61
 
62
 
63
 
64
 
70
 

61.7 

Temperature Vacuum 
(degrees F) (in Hg) 

65
 

65
 

Temperature Vacuum 
(degrees F) (in Hg)
 

52
 
52
 
54
 
54
 
53
 
52
 
52
 
56
 

53.1 

13.6 

13.6 

14
 

14.5 
14.5
 

14
 
14
 

14.5
 
15
 
15
 

14.4 

16
 

16
 

11
 
11
 
11
 
11
 
11
 
11
 
11
 

11.5 
11.1 



ROSE HILL REGIONAL LANDFILL 
REDUCED SULFUR SAMPLING 
Raw Sampling Data 

BW(1U500)-5 

Averages 

SW(03+300)-6 

Averages 

BW(03+300)-6-DUP 

Averages 

Time 
15:37 
15:51 
16:13 
16:34 
16:56 
17:10 
17:30 
18:00 
18:07 

Time 
09:59 
10:12 
10:30 
10:45 
11:05 
11:30 
11:45 
11:59 

Time 
12:12 
12:32 
13:03 
13:30 
13:48 

flow rate 
(sec/1 40ml) 

3.1
 
3
 

2.8 
2.8 
2.8 
2.9 
2.8 
2.5 
2.5 
2.8 

flow rate 
(sec/1 40ml) 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

flow rate 
(sec/1 40ml) 

2.5 
2.4 
2.5 
2.6 
2.5 
2.5 

Temperature 
(degrees F)
 

64
 
62
 
63
 
64
 
64
 
64
 
66
 
61
 
60
 

63.1 

Temperature 
(degrees F)
 

62
 
60
 
60
 
60
 
60
 
70
 
70
 
70
 
64
 

Temperature 
(degrees F)
 

70
 
74
 
76
 
73
 
76
 

73.8 

Vacuum 
(in Hg) 

13.5 
13.3 
13.2 
13.3 
13.4 
13.5 
13.5 
13.6 
13.6 
13.4 

Vacuum
 
(in Hg)
 

14
 
13.4 
13.4 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 

Vacuum 
(in Hg) 

13.5 
13.4 
13.5 
13.5 
13.5 

13.48 



C-4 DATA AND REGRESSION ANALYSIS
 



Field GC Result, vs. Fixed Lab Remits for VOCs in Soil Gas 

ro 
E 

c «b-o 

33 
o 
II 

COMPOUND 

Benzene 
cis-1,2-Dtchloroethen« 
ci»-1,2-Dichloroethene 
cis-1,2-Dichloroeth«ne 
ci»-1,2-Dichloroethene 
ci»-1,2-Oichloroethene 
Ethyl benzene 
Ethyl benzene 
Ethyl benzene 

m.p-Xytene 
m.p-Xy4eoe 
m.p-Xytene 
Methylene Chloride 
Toluene 
Toluene 
Toluene 
Toluene 
Toluene 
U«n»-1 j-Oichloroethene 
Trichloroethene 
Trichloroethene 
Trichloroethene 

Vinyl Chloride 
Vinyl Chloride 

38 (0,0) point* 

lab result 

2.9 
1.5 

7100 
17 

9100 
4.8 
25 
12 

5.6 
24 
3.3 
41 

8.3 
83 
21 
71 
21 
34 
4 

0.45 
3.8 
31 

1300 
1000 

(Thousands) 
Lab Results (mg/m3) 

Reid Result 
m<j/nv3 

6.1 
6.7 

3800 
4.3 

12000 
101 
42 
18 
13 
29 

6.7 
64 

160 RegreMion Output: 
109 Constant -30.8865 
31 9d Err of Y E»t 600.6389 R 

140 R Squared 0.850304 0.026986 
38 No. ofObMrvationi 62 
37 Degree* of Freedom 60 

142 
12 X Coefficient̂ ) 1.007830 
20 StdErrofCoef. 0.052647 

200 
85 
83 



Field GC Remits vs. Fixed Lab Remits for VOCs in Soil Gas 
(Omitting die highest four data points) 

O 

33 
O 

iZ 

i ui I i I I I I I I i I i i I I I I i i 

20 40 60 80 100 120 140 160 180 200 

Lob Results (mg/m3) 

COMPOUND lab result Reid Result 
mg/m3 

Benzene 
cit-1,2-Dlchloroelhene 
cis-1,2-Dichloroethene 
cis-1,2-Oichloroetnene 
Ethyt benzene 
Ethyl benzene 
Ethyl benzene 
m,p-Xyl«n« 
m,p-Xy)en« 

m.p-Xy<«fM 
M«thylen« Chlorkto 
Tolu«n« 
Tolu«n« 
Toluene 
Toluene 
Toluene 
tf an»-1,2-Oichloroethene 
Trichloroethene 
Tnchlorovthene 
Trichloroethene 

38 (0,0) points 

29 
1 5 
17 

4* 

25 
12 

se 
24 

3.3 
41 

• 3 
83 

21 

71 

21 
34 

4 

045 
38 

31 

e.i 
6.7 
4  3 

101 

42 
18 
13 
29 
e.7 
64 

160 
109 
31 

140 
38 
37 

142 
12 
20 

200 

Regression Output 
Constant 
StdErrofYEst 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient*) 
Std Err of Coef. 

7989057 
3509335
0400837

58 
56 

1 727805 
0 282285 

R 
 0633117 



10' 

10 

10" 

10' 

10° h 

-1 
10

10l 10* 



Field GC Remits vs. Fixed Lab Remits far 
cis-l̂ -Dichloroediene • Soil Gas 

'C 
o 

n O 

«£ 
art 

5 
L 

4 6 
(Thousands) 

Lab Results (mg/m3) 

COMPOUND UbrMult Reid FtowM 
mg/m3 

ci*-1 ,2-0»chlofO»th«n« 

ci»-1 ,2-OkhlorcMtlwn* 
1 ,2-Oichloro«tti«iw 

on* (0.0) point 

1.5 
4.8 
17 

7100 
8100 

8.7 
101 
4.3 

3800 
12000 

Hegrswioo Output: 
Con«Unt 
StdEfrolYEM 
RSquvvd 
No. of Observation* 
D*gr»e* of Freedom 

XCoefficient(i) 
SldErrofCoef. 

-166.831 
2186.870 R 
0.835430 0914011 

e 
4 

1.042548 
0.231358 



Field GC Remits vs. Fixed Lab Results
 
Toluene in Soil Gas
 

10
 
E 
x. 
o> 

tr 

20 40 60 80 100	 140
 

Lab Results (mq/m3) 

COMPOUND Lab result Rrtd Result
 
mg/m3 Regression Output:
 

Constant -1.00232
 
Toluene 21 31 StdEn-oiYEst 19.74437 R
 
Toluene 21 31 R Squared 0.880577 0.943704
 
Toluene 34 37 No. of Observations S
 
Toluene 71 140 Degrees of Freedom 4
 
Toluene •3 109
 

one (0,0) point	 X Coefficients) 1.569025 
StdErrofCoef. 0.275095 
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Input range 

A1: •LAST NAME	 REACT 

A B C D f. F 
1 LAST NAME LOCATION MTE HMO SAURY ME 1 
2 
3 
4 
5 
6 
7 

Pwdvsl. 
Stotptr 
Ptrclml 
Stolon-

LAST NME 

BMton 
Boston 
Boston 
Boston 

LOCATION 

N-f*-«7 
1»-Dtc-<7 
1*-fsb-«7 
18-Osc-«7 

MTE HOE* 

132̂ 00 
rw^no 
S32^00 
S19/200 

SAURY 

U 
56 
M 
36 

ME 

M 
Jr 
~i „_,. 

8 Boston 
9 
10 LAST NAJC LOCATION MTE ima SAURY AflE 
11 Perclv.1 Boston •M-r«tr67 S3ZJOO U 
12 
IS 

Stolpsr Boston 1H*c-«7 S 19 ,200 36 

U 
15 
16 

Figure 4-26 /Data Query Unique eliminates duplicate records matching the criteria 

Procedure 

1.	 Before you use /Data Query Unique, you must specify an input range, a 
criteria range, and an output range. 

For more information, see "Required /Data Query Ranges" earlier in this 
section. 

2.	 Select /Data Query Unique. 

1-2-3 copies to the output range the records in the input range that match your 
criteria, eliminating any duplicate records in the output range. Like /Data 
Query Extract, 1-2-3 keeps the records in the same order they were in in the 
database. 

1-2-3 displays an error message if you specified a multiple row output range 
and there are more matching records than can fit in the range. Press ESC to 
return 1-2-3 to READY mode. Use /Data Query Output to specify an output 
range with more rows, or if you have a lot of empty space below the output 
range, specify just the row that contains the field names as the output range. 

CAUTION If you specif}' a single row output range, 1-2-3 erases all data in 
the columns below the field names to the bottom row of the worksheet. Then 
1-2-3 creates an output range that contains as many rows as needed to contain 
the data. To avoid possible data loss, save the worksheet before using /Data 
Query Unique. If you make a mistake when extracting records and the undo 
feature is on, press UNDO (ALT-F4) immediately to restore the worksheet to its 
original state. 

/Data Regression 

/Data Regression lets you perform a regression analysis on existing data. A 
regression analysis is a statistical application used for predicting likely future data 
based on current data. 

/Data Regression 4-33 



Use the following commands to perform a data regression: 

Command Task 

Go Calculates a data regression for the selected X range, Y range, and output 
range. 

Intercept Determines whether 1-2-3 calculates the y-axis intercept automatically 
(default) or uses zero as the intercept. The y-axis intercept appears in the 
results as the constant. 

Output-Range Specifies the range in which 1 -2-3 places the results of the regression 
analysis. 

Quit Returns 1 -2-3 to READY mode. 

Reset Clears the X range, Y range, and output range; resets the intercept to
 
Compute.
 

X-Range Specifies the independent variables. 

Y-Range Specifies the dependent variable. 

Use /Data Regression to predict a value for a dependent variable based on the 
values for one or more independent variables. /Data Regression also indicates the 
statistical accuracy of these values. Figure 4-27 shows an example of /Data 
Regression. 

You can also use /Data Regression when you have several sets of values and you 
want to see how and whether one set is dependent on the others, and also to 
determine the slope and the y-axis intercept of the best-fitting line for a set of 
data points. 

Y range 
A a c o e F
 

1 Day i Ice crtm told Hour* of Middey Buses in
 
2 (r.ort.t «"**><"• tffV ff> Periling lot
 
3 1 ] ad 3.2 M t
 
* 2 ' 5*3 5.0 91 7
 
5 3 I , 550 4.5 89 B
 — - X range 6 * , 4sq 6.0 88 6
7 5 oca 5.8 90 11 
8 6 I AM 7.1 88 11 
9 Prediction: 2.6 C 5
 
10
 
11 Regression Output:
 
12 Constant -21 27 .KM
 
13 Std £rr of Y Est 56.0875694
 
1* ft Squared 0.97221362
 
IS No. of Observation* 6 Output range
 
16 Degrees of Freedn 2
 
17
 
18 X CoefficientCt) 12 .9028888 26.675577 26.23986058
 
10 «fH fir nl rn.<. M nxmo « 15571455 9.480076774
 
20
 
01-«pr-e° 09:00 M
 

Figure 4-27 /Data Regression 

How to Use This Section 
•	 "Terms You Need to Know" defines important terms that are used frequently 

in this section. 



•	 "Before You Use /Data Regression" explains procedures you must follow 
before using the Data Regression commands. 

•	 "The /Data Regression Settings Sheet" describes the status screen that appears 
when you select /Data Regression. 

•	 "Performing Regression Analysis: An Example" provides an illustrated 
example of performing regression analysis and using regression results. If you 
are not familiar with data regression, follow these examples before you try 
using /Data Regression. 

•	 "How to Use /Data Regression" lists the steps you need to follow to complete 
the command. 

•	 The remaining subsections describe each of the Data Regression commands in 
alphabetical order. 

Terms You Need to Know 
•	 An independent variable is a value used to determine a prediction. 

•	 A dependent variable is the data for which you have current information, but 
which you want to predict. 

•	 The intercept is the point at which the Y-axis is crossed by the predicted line. 

Before You Use /Data Regression 
Before you can use /Data Regression to perform a regression analysis, you need 
to create three data regression ranges: an X range, a Y range, and an output 
range. The X range contains the independent variables in the database. The Y 
range contains the dependent variable in the database. The output range is where 
1-2-3 will place the results of the regression analysis. 

The /Data Regression Settings Sheet 
When you select /Data Regression, 1-2-3 displays a settings sheet like the one 
illustrated in Figure 4-28. The settings sheet lists by cell address the location of 
the X range, Y range, output range, and y-axis intercept. These are the settings 
1-2-3 will use when you are ready to perform the regression with /Data 
Regression Go. 

M: <H> W63 Q.42183327W 
X-Hinge YHtange OuteutHtangt Intercept Reset So «uH
 
Specify independent varieMei, (X-rwgt)
 

•egression Settings
 
X range: A3..A19
 
T range: 83..819
 

Output range: 62..B 

Intercept: Coapute 

8
 
9
 
10
 
11
 

Figure 4-28 The /Data Regression settings sheet 
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I Performing Regression Analysis: An Example 
You are the proprietor of an ice cream stand at a tourist location, and you want 
to be able to predict in advance roughly how many quarts of ice cream you will 
sell the next day. You believe that your sales are influenced by three key factors: 
the number of hours of sunshine, the midday temperature, and the number of 
buses in a nearby parking lot. 

You created a database that contains the available information for a six day 
period. (In practice, you would probably collect data for a much longer period to 
get greater accuracy.) Figure 4-29 shows the sample database. 

HEADY 1: "tor 

i Oiy Ice crta n sold Hours of Hiddiy Buses in
 
2 (o uwti) sunshine te«p (F) ptrking lot
 
3 » I J.2 H 4
 
4 54! 5.0 91 7
 
5 SSC 4.5 W • X range
 
6 4» 6.0 • «
 
7	 «JJ 5.J n 11 
8	 «1J 7.1 « 11 
9
 
10
 range 11 

Figure 4-29 Sample database 

Before you can predict sales, you need to perform a regression analysis on the 4 
existing data, as described in the steps below. 

1.	 Select /Data Regression X-Range. The X range contains the independent 
variables in the database (the variables you can estimate with some degree of 
accuracy already). For the ice cream stand, the independent variables are the 
number of hours of sunshine, the midday temperature, and the number of 
buses in the parking lot (the range C3..E8). 

2.	 Select /Data Regression Y-Range. The Y range contains the dependent variable 
in the database (the variable you want to predict). For the ice cream stand, the 
dependent variable is the amount of ice cream sold (the range B3..B8). 

3.	 Select /Data Regression Output-Range to indicate the area of the worksheet in 
which you want 1-2-3 to place the results of the regression analysis. You need 
to specify only the first cell of the range (the cell All). 

4-36 The Data Commands 



4. Select /Data Regression Go. 1-2-3automatically enters the following calculated 
results (including labels) in the output range, as illustrated in the figure below: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
M 
17 
18 
19 
20 

C 0 E
 
Day let cram Mid Hour* of Wd*y BUM* in
 

(quirts) amklnt t«e (F) Mrtlng lot
 
1 29 3.Z 84 4
 
2 MS 5.0 M 7
 
5 «.$ •» a
 
4 4* tJi • «
 
S 40 S.J » 11
 
< •0 7.1 M 11
 

Itmtnt
IStIStdd Err of T bt 9t.OB7S0tt 
tt e 
Mb. of OwMttara «	 Output range 

of Fr	 2 

'X Co*ff <cicnt<»> 77 
SM Err of Coef. tt. 2285979 S.1557M55 9.«OQ7677* 

Figure 4-30 Results of data regression 

Using the Regression Results 
Now you can use the regression data you have generated for the prediction. 
Suppose the weather forecast tells you that tomorrow will be cloudy, with only 
two hours of sunshine and a midday temperature of 84°F. You guess that no 
more than five buses wiD visit. These are the predicted X values (independent 
variables). 

To predict the ice cream sales (Y value) for tomorrow, complete the following 
steps. 

1.	 Enter the predicted values (2, 84, 5) in cells C9..E9 of the database. 

2.	 Enter the following formula in the cell where you want to see the prediction. 
(Enter the formula in cell F9 so that the prediction is in sequence with actual 
sales, but in a different column so that it is not confused with actual sales.) 

+ (C9*$CS18) + (D9*$D$18) + (E9*SE$18) ̂  SDS12 

This formula may look complicated, but it is really only the sum of the 
following: 
•	 the first predicted x value multiplied by the first x coefficient, plus 

•	 the second predicted x value multiplied by the second x coefficient, plus 

•	 the third predicted x value multiplied by the third x coefficient, plus 

•	 the constant 

Use absolute references for the x coefficients and the constant because you 
may want to copy the formula to other cells, and you do not want any 
adjustment made in references to the coefficients or the constant. 
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With labels added to cells B9, Fl, and F2, the worksheet looks like this: 

F9:	 (FO) <C9**tt18>«(D9*SDS18>»<E9*K*18>»»*12 READY 

* 8 c D E F
 
1 6ay let crta» sold Hours of IhoSay Buses in EstiMttd
 
2 (ojjarts) surah mt tt» (F) parking lot salt
 
3 1 250 3.2 84 4
 
4 2 5*5 5.0 91 7
 
5 3 550 4.5 89 8
 
6 4 450 6.0 88 6
 
7 5 605 5.8 90 11
 
8 6 615 7.1 88 11
 
9 Prediction: 2.0 84 5 270
 
10
 
11 togrtufen Output:
 
12 Constant -2127.343*
 
1J Std Err of T Est 36.0P569*
 
14 * Squared 0.97221362
 
15 MB. of ObMrvatkn* 6
 
16 vVQTAM of FrcttoDiH 2
 
17
 
18 X Co*ffici«nt(s) 12 .9028888 26.475577 26.23986058
 
19 Std Err of Cotf. 18 .2283979 8.155TM55 9.480076774
 
20
 
01-*er-89 09:00 M
 

Figure 4-31 Using the regression analysis 

The prediction indicates that you should expect to sell approximately 270 quarts 
of ice cream tomorrow. 

Tip 

•	 You can enter any number of values in each column of variables, assuming 
that the number does not exceed the number of rows in the worksheet. 

How to Use /Data Regression 
NOTE You can select Reset at any time to clear the regression settings. 

1.	 Select /Data Regression. 

2.	 Select X-Range to specify the independent variables. 

Independent variables are the values needed to determine a prediction. You 
can specify up to 16 independent variables. 

3.	 Specify the X range and press ENTER. 

4.	 Select Y-Range to specify the dependent variable. 

The dependent variable is the vanable for which you have current
 
information, but which you want to predict in the future.
 

5.	 Specif)' the Y range and press ENTER. 

NOTE The X range and Y range must have the same number of rows. 
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6.	 If you select Intercept, select one of the following options: 

Compute Calculates the y-axis intercept automatically. 

Zero Uses zero as the y-axis intercept. Do not select Zero unless your 
data is such that when all of the independent variables equal zero 
the dependent variable must equal zero. 

7.	 Select Output-Range. 

8.	 Specify the output range in a blank area of the worksheet and press ENTER. 

Use the cell address of the first cell in the range, a range name, or a range 
address. If you select a range that is too small to contain the regression 
calculations, 1-2-3 cannot perform the regression and displays an error
 
message when you select Go.
 

9.	 Select Go to calculate the regression or select Quit to return 1-2-3 to READY 
mode without calculating the regression. 
When you select Go, 1-2-3 enters the following information in the output 
range: 

Hem	 Description 

Constant	 The y-axis intercept. 

Degrees of freedom	 The number of observations minus the number of independent 
variables minus 1. 

If you use a zero intercept, the degrees of freedom equal the 
number of observations minus the number of independent variables. 

No. of observations	 The number of rows of data in the X and Y ranges. 

R squared	 The reliability of the regression (a value from 0 to 1, inclusive). 

NOTE If 1-2-3 displays a value less than zero, you specified a 
zero intercept when it was not appropriate to do so. Use /Data 
Regression Intercept Compute and then /Data Regression Go to 
recalculate the regression and adjust the R2 value accordingly. 

Std Err of Coef.	 The standard error of each of the x coefficients. 

Std Err of Y Est	 The standard error of the estimated y values. 

X coefficient(s)	 The slope for each independent variable. 

/Data Regression Go 
/Data Regression Go lets you calculate a data regression for the selected X range, 
Y range, and output range. 

Procedure 
1.	 Before you use /Data Regression Go, you must specify the X range, Y range, 

and output range.
 
For more information, see "How to Use /Data Regression" earlier in this
 
section.
 

2.	 Select /Data Regression Go. 
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/Data Regression Intercept 
/Data Regression Intercept lets you determine whether 1-2-3 calculates the y-axis 
intercept automatically or uses zero as the intercept. The y-axis intercept appears 
as the constant in the results. 

Procedure 

1.	 Select /Data Regression Intercept. 

2.	 Select one of the following options: 

Compute Calculates the y-axis intercept automatically. 

Zero Uses zero as the y-axis intercept. Do not select this unless your data 
is such that when all of the independent variables equal zero the 
dependent variable must equal zero. 

/Data Regression Output-Range 
/Data Regression Output-Range lets you specify the range in which 1-2-3 places
 
the results of the regression analysis. For more information, see "How to Use
 
/Data Regression" earlier in this section.
 

Procedure 

1.	 Select /Data Regression Output-Range. 

2.	 Specify an output range in a blank area of the worksheet and press ENTER. 

•	 If you specify just one cell 1-2-3 will use that cell as the upper left cell of 
the output range, and determine how big a range it needs. 

•	 If you specify a larger range but one which is not big enough to contain the 
regression calculations, 1-2-3 will display an error message when you select 
Go. 

/Data Regression Reset 
/Data Regression Reset lets you clear range address settings for the X range, the
 
Y range, and the output range, and resets the intercept to Compute.
 

Procedure 

1.	 Select /Data Regression Reset. 

/Data Regression X-Range 
/Data Regression X-Range lets you specify the independent variables. For more 
information, see "Performing Regression Analysis" earlier in this section. 

Procedure 

1.	 Select /Data Regression X-Range. 

2.	 Specify the independent variables and press ENTER. 

You can specify up to 16 independent variables (the values needed to make a 
prediction). 

;
4 
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/Data Regression Y-Range 
/Data Regression Y-Range lets you specify the dependent variable. For more 
information, see "Performing Regression Analysis" earlier in this section. 

Procedure 
1.	 Select /Data Regression Y-Range. 

2.	 Specify the dependent variable (the variable for which you have current 
information, but want to predict in the future) and press ENTER. 

The X range and the Y range must have the same number of rows. 

/Data Sort 

/Data Sort lets you arrange the data in a range in the order you specify. The 
range can be records in a database or rows in the worksheet. 

Use the following commands to perform a data sort: 

Command Task 
Data-Range Selects the range you want to sort. 

Go Sorts the data according to the current selections and returns 1-2-3 to 
READY mode. 

Primary-Key Determines the primary field for sorting records or rows. The data can be 
in either ascending or descending order. 

Quit Returns 1 -2-3 to READY mode and does not sort the records or rows. 

Reset Clears range address settings and son keys. 

Secondary-Key Determines the order for records or rows that have the same primary sort 
key entries. The data can be in either ascending or descending order. 

How to Use This Section 
•	 "Before You Use /Data Sort" explains procedures you must follow before 

using the Data Sort commands. 

•	 "The /Data Sort Settings Sheet" describes the status screen that appears when 
you select /Data Sort. 

•	 "Sort Order" includes information about the order in which 1-2-3 will sort 
both numeric and text data. 

•	 "How to Use /Data Sort" lists the steps you need to follow to complete the 
command. 

•	 The remaining subsections describe each of the Data Sort commands in 
alphabetical order. 
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