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ABSTRACT

Methods of log interpretation were developed whereby
quantitative values of parameters relating to water quality
can be determined in order to obtain maximum use from modern
macroresistivity and microresistivity 1ogs.‘

Two methods of interpretation, each based on different
formation resistivity factor concepts and each programmed for
digital computers, are discussed and evaluated for uncon-
solidated alluvial deposits, The "F=Method", based on ine
 terval formation resistivity factors, gave results which com-
pare favorably with chemical analysis of water samples; the
"FTLEbthed“, based on a generalized *field forﬁation resis«
~ tivity factor", gave results which do not compare favorably
with chemical analysis. The F-Method is the preferred method
for the geographic areas studied, The interpretation is aided

by auxiliary computer programs,
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PURPOSE AND SCOPE

The purpose of this thesis is to discuss an investi-
gation of interpretation methods whereby modern electrical re-
sistivity logs are analized to determine quantitative values
of parameters relating to water quality. The work which pre-
ceded the writing of the thesis was carried out on the New
Mexico Tech campus from January 1967 through February 1969.

A1luvial aquifers for three geographic areas were
studied, - The'geographic areas, shown on Figure 1, and corre-
sponding water wells studied are: ((1)) Bosque del Apache Grant,
Socorro County, New Mexico, (1) USGS Test Well #B-5, (2) UsSGS
Test Well #B-6A (Relocated); ((2)) Easterﬁ Valencia County,

New Mexico, (1) City of Belen Water Well #4, (2) Village of
Los Lunas Water Well #3; ((3)) Hueco Bolson near El Paso, Texas,
(1) City of El Paso Water Well #3 Offset, (2) Ei Paso Natural
Gas Company Test Well #3. |

| The principal electric logs used in the study are the
induction-resistivity log and the microlog., A proximity,log
was recorded in one well, the City of El Paso Water Well #3
Offset, Computer techniques were used to analize log data..
| A discussion on logging water wells in consolidated

aquifers is presented in Appendix F.
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Fig. 1. Areas in New Mexico and west Texas from
which resistivity log and water quality data are used
in this thesis,



PREVIOUS WORK

Basic to the purposes of this thesis is the concept
of the formation resistivity factor introduced by Archie [19421.
Alger [1966] presented the format for charts thal are useful
for establishing relationships between ionic composition and
the electrical properties of water, Iurcan [1966] introduced
the concept and application of the field formation resistivity

factor to aguifer studies in Louisiana.



PRINCIPLES OF WELL LOGGING

Why Resistivity Logs should be
Recerded in Water Wells

Scaled and calibrated resistivity logs should be
recorded in water wells in order to obtain geophysical in-
formation about aquifers and to determine quantitative val-
ves of certain parameters that help in predicting the use-
value of ground water.

| Drill stem tests made for aquifer units that could
possibly produce water of a desired quality may, in many
cases, be used to obtain water samples that can be chemically
analyzed to defermine the relative water quality. Thé dangers
of sticking the drill stem and possibility of losing the well,
particularly in wells drilled in unconsolidated rocks, make
this method of examining the aquifbr unnecessarily risky.
Furthermore, drill stem tests are éxpensiva in terms of time
and labor, Aquifer testing of this type is not to be pre-
ferred as a diagnbstic tool over a properly selected logging

method,



Basic Assumptions

The basic assumptions for water well resistivity log

interpretation are as follows:

1.

3.

5.

7.

The aquifer units are homogeneous, isotropic, and of

constant thickness;
Aguifer units are not steeply dipping;

Porosity, O, and formation resistivity, F, factor do not
vary radially from the borehole/aquifer interface within

any descrete aquifer unit;

The 1iquid saturation in the flushed zone, Sy, the in-
vaded zone, S;, and the uncontaminated zone, Sy» is 100

percent;

There is a radially symmetrical distribution of mud-
filtrate/native-water mixture and native water about

the borehole within each aquifer unit;

Deep depth of investigation induetion logging devices

read the uncontaminated zone resistivity, Rb’ directiy;

Isothermal conditions exist in layers normal to the well
bore at any given depth--temperature gradients in the

direction of the well bore are recognized;



8. The formation resistivity factor is assumed to be a
normalized formation resistivity factor to the effect

that dirty aquifers can be treated as clean aquifers;

9. The values of calculated parameters relating to water
| quality, TDs, CL, SOy, HARD, etc., corresponding to the
volume éf aquifer sampled by the resistivity devices, are
representative of the portion of the entire aquifer that

produces water through the corresponding well;

10. The mud filtrate composition is constant at all depths

in the well;

11. The quantitative valuss of concentrations for those para-
meters selected as relating to water‘quality, as may be
determined from the last series of chemical analysis data
for a given'aquifer and geographic area, are considered
characteristic of the aquifer from the time of sampling

and analysis to the time of logging and log interpretation,

Figure 2 illustrates an idealized aquifer and borehole
geometry that was constructed from the list of basic assumptions.
However, due to aquifer inhémogeneities, borehple drilling
fluids do not invade a permeable aguifer in ﬁhe sharp, re-

| gular and concentric patterns that Figufe 2 implies, The sur-

faces separating the flushed zone from the invaded zone, and



the invaded zone from the uncontaminated zone are irregular,
Furthermore, for a permeable aguifer in which the pressure
differential is into thevaquifer, a gradation exists from 100
percent drilling mud filtrate in the flushed zone, through some
generally undeterminable mixture of mud filtrate and native
aguifer fluids, to 100 percent natural aquifer fluids. However,
for resistivity log interpretatién it is necessary to make sim-
plifying assumptions as to the distribution of mud filtrate and
natural formation waters,

Basic assumption (11) is necessary because I have found
that the iénic composition of production samples, as deter-
mined from chemical analysis, changes with time. See, for

example, Knowles and Kennedy [1958, pp. 82-96].




IDEALIZED AQUIFER/BOREHOLE GEOMETRY
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Fig. 2. Idealized aquifer and borehole geometry and
some symbols used in electric log interpretation. Symbols
are defined in Appendix 4. _



Electrical Properties of Agquifers

Water containing a quantity of ions is electrically
conductive in proportion to the ionic concentration, the

ionic mobility, the temperature of the solution rGondouin et al,,

1957 ], the valence of the ions [ Vonhof, 1966 |, and the geo-

metry of the pore spaces [Wyllie and Rose, 1950; Winsauer

ot al., 1952; Yamashita, 1964; and Walther, 1968 .

Rock matrix materials are presumed to be non-conductors
of électric current unless they contain substantial quantities
of metallic ores or are associated with shales that are in
contact with electrolytes [Lynch, 1962; Grim, 1942 ],

Therefore, it follows that a body of rock will be
conductive of electric current only if it contains an electro-
lyte; also, the ability of a rock body to conduct electrically
is confined to the interstiﬁial'electrolyte--provided the rock

does not contain shales or clay materials.



The Formation Resistivity Factor

Fundamental (Archie) Relationship

Archie [1942] presented an expression, empirically
derived from the study of consolidated salt-water saturated
Gulf Coast oil well cores, that relates the resistivity of a
saturated rock to the resistivity of the saturating fluid.
This expression, the formation resistivity factor--F, is
defined in Figure 3., F is the formation resistivity factor
for each aguifer unit, R, is the uncontaminated zone resis-
tivity in ohm-meters, R; is the native water resistivity in
ohm-meters, Ry is the invaded zone resistivity in ohn-meters,
R, is the resistivity of the invading fluid mixiture in ohme
meters, R,, is the flushed zone resistivity in ohm-meters,

and Rpp is the invading mud filtrate resistivity in ohm-meters.

10
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FUNDAMENTAL (ARCHIE) RELATIONSHIP

RESISTIVITY OF SATURATED MEDIUM
RESISTIVITY OF VSATURATING FLUID

FORMATION RESISTIVITY FACTOR=

Re.R_Re
Ri R Re

1F%O | C'

F o= (TURCAN ~1$66)
f
Ry

_ ' '
"FIELD" FORMATION RESISTIVITY FACTOR

F=

Fig. 3. The fundamental Archie relationship, formation
resistivity factor, defined. The concept of "field forma-
tion resistivity factor", Fp, is discussed in the text.
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From Figure 3, one can observe that there are possible
three independent definitions of formation resistivity factor,
If thé value of F can be determined independently from both R,
and R;, for example, by F = Rxo/Rmf' then it is possible to
determine the'corresponding value of Rw frqm R, = RO/F. Ry is
determined from the electrical response of a current-focused,
deep depth of investigation induction device [lel, 1949], Reo
is determinable from shallow depth of investigation resistivity
devices-«current-focused [lel, 1953; Doll et al., 1960] or
current un-focused [QQE;, 1950]--, and Rye can be measured
from the filtrate recovered from a representative drilling
fluid sample that has been placed in a standard filtration cell
and pressurized [Gatlin, 1960]. The borehole drilling fluid
is usually controlled by the driller and samples are easily
obtained,

Archie [1942] also related formation resistivity fac-
tor to the porosity of the rock by an empirical equation

which has the general form
F = a/t", (2)

D is the fractional porosity and "a' and '"m" are formation
constants that are evaluated experimentally. 'm" is usually
referred to as the "cementation exponent'--cementation iﬁplying
some dependénce on compactién, grain orientation, and actual

secondary coalescence of formation aggragates, Equation (2)
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was empirically derived by Archie from a plot of calculated
values of F versus core-analysis derived porosity.

It has been demonstrated by Patnode and Wyllie [1950],

Perkins et al, [1954], Poupon et al, [1954], de Witte [1955],

Hill and Milburn [1956], and de Witte [1957] that the formation

resistivity factor relationship, as presented by Archie, is not
applicable to formations that contain‘conductiva solids--clays
or shales--if the formation is not 100 percent water saturated.

Patnode and Wyllie [1950] concluded that an apparent

formation resistivity factor is valid for a formation contain-
ing conductive solids--as contrasted to the true formation
resistivity factor concept in which the effects of conductive

solids are eliminated~-provided the formation is 100 percent

water saturated; i.e.,

FEF = Ro/Rwa = Rxo/Rmf° (3)

Fq is the apparent formation resistivity factor.
The apparent formation resistivity factor concept is
used as the basis for the water-well resistivity log interpre-

tation methods presented in this thesis.



Nature of the Formation Resistivity Factor

Because the rock matrix is assumed to be a noncon-
ductor of electric current (conductive solids being excluded from
the matrix), the apparent formation resistivity factor is some
function of the parameters mentioned in the discussion on

Electrical Properties of Aguifers, page 9.

The nature of the formation resistivity factor may be

expressed as

Fa f(cic li’ t, %3 T, m) (14')

where C; relates to ionic concentrations
li relates to ionic mobility,
t relates to temperature of the electrolyte,
z; relates to the valences of the ions,
T relates to the tortuosity of the aguifer, and
m relates to the cementation factor of the aquifer,

Bquation (4) may bs written as

F=Qf(Cy, 13, t, 23, T, m) (5)

where Q is a proportionality constant which relates all the
unknown parameters to F,

Wyllie and Rose [1950] present arguments in support

of the idea that hydraulic and electrical tortuosity, in porous
ﬁedia, correspond sufficiently close so that the two can be

considered jdentical~-at least to a first approximation,

14
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On this assumption, they define the formation resistivity factor

as

F = [g/P, J[1/kt,DF )

where B represents the interfacial tension between solid and
liquid, [dynes/cm],
Py represents displacement pressure [psi],
K represents specific permeability [md],

ts represents a shape factor (approximately 2,25) [nil—
dimensional |, and

@ represents the fractional porosity of the formation,
This proposal is interesting, at least theoretiéally, in that
the formation resistivity factor may be determined from fun-
damental hydraulic concepts, My position is that a field de-
termination of the apparent formation resistivity factor from
direct resistivity measurements of the aquifer is much more
efficient than a determination from a hydraulic method that

must be performed in a laboratory.



"Discrete" Apparent Formation
Resistivity Factor Defined
"Discrete® apparent formation resistivity factor is
defined as corresponding to the ratlio of flushed zone resis-
tivity to mud filtrate resistivity for a specified interval;

i. e.,

F = Fg = Rgof/Rype (7)

If a resistivity device is so designed that it re-
sponds principally to the resistivity of the flushed zone,
‘and a reliable value of this measured resistivity is obtained,
then it is possible to determine the value of the apparent
formation resistivity factor that is characteristic, and
therefore *discrete, for a given elemental volume of the
aquifer. This discrete value of the apparent formation re-
sistivity factor for the elemental aquifer volume is assumed
representative of the entire aquifer unit of which the sam-
pling is made, The value of the mud filtrate resistivity, Rmf-
can e&sily be determined from samples of drilling fluid (mud)
that are usually available at the drilling site at the time

the well is logged.

16



"Field" Formation Resistivity
Factor Defined

If the value of the apparent formation resistivity
factor for all aquifers and aquifer sub-units, identifiable
from electrical rgsistivity logs, is assumed to be one constant
value, throughout the areal extent of the hydrologic units,
then that valus is called the "field" formation resistivity
factor [Turcan, 1966]. This concept is useful in cases where
a flushed zone resistivity log is not available and allows the
log analyst to make approximations as to the selected para-
meters relating to water quality. The field formation re-
sistivity factor is used exactly the same way as the dis-
crete formation resistivity factor; i.e., as the proportionality
constant relating aquifer resistivity to water resistivity,
The symbol representing a field formation resistivity factor

is Ff. Therefore,
FF = Fp = R /R,. (8)

Rbthods of Dstermination

There are three methods whereby a value of the field
formation resistivity factor for a particulér geographic area

can be determined, These methods are:

1, Chemical analysis of water samples obtained from drill-stem

tests, The procedure is outlined graphically in Figure 4,

17
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To apply tﬁe method, the following must be known; (a) The
total dissolved solids content of the water from a chemical
analysis of the drill stem test sample or its resistivity,
and (b) a resistivity log over the corresponding interval

tested: this gives a knowledge Aof Rge Therefors,
FF = R (from log)/RW(from chem, analysis or measured), (9)

This method defeats the principal purpose for recording re-
sistivity logs in water wells-~to eliminate the need for

drill stem tests,

The value of FF, for a given geographic area that has given
satisfactory results in the past, may be known from ex-

perience,

In the absence of items (l) and (2) above, the log analyst
may be compelled to guess at the v_aiue of the field formation

resistivity factor.
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CHEMICAL ANALYSIS METHOD OF IRTRRMINING FF

SP RESISTIVITE
———g
&
5] 5
TEST-INTERVAL
AQUIFER -
i 1 RESISTIVITY
Ro'
CORRESPONDING WATER
RESISTIVITY OR SPECIFIC
CONDUCTANCE
[CAN ES LAB-MEASURBD VALIE]
Rat
TEST
NTERVAL
l s
CBTAIN WATER-
SAMPLE FROM TEST
CHEWICAL ARALYSIS
INTERVAL OF WATER SAMPLE FROM
TEST INTERVAL FF = Ro'/Re'  FOR ALL SANIS
J IN WELL-BORE

Fig., 4, Chemical analysis method for determining a
field formation resistivity factor.



Application of Borehole Resistivity Mesasurements

Deep induction logs recorded in boreholes filled with
fresh mud do not require, in many cases, corrections for bore-
hole effects, such as fluid conductivity, invasion, and adjacent-

bed effects [Doll et al,, 1960],

After a correct value of R, is determined, either water
quality may be‘evaluated or effective grain size of aquifer
aggregates and a coefficient of permeability may be deter-

- mined, See Figure 5. Proposed meﬁhods for determining effec.
tive gfain size and coefficient of permeability are discussed
in the paper by Alger [1966].

If aquifer parémeters other than water quality are
to be determined from knowledge of R,, then the formation re-
sistivity factor for each aquifer unit must be determined from
an independent source; either from a resistivity device that mea-
sures the aquifer resistivity in the flushed zone only or from
chemical analyses of waters obtained from drill stem tests of
e#ch aguifer unit. The drili~§tem test method would be both

;
unnecessarily expensive and dangerous,

20
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HOW BOREHOLE-MEASURED AQUIFER RESISTIVITY
CAN BE USED

WATER QUALITY

R REQUIRES INDEPENDENT
W] xnoweoee oF F.

| BOREHOLE-MEASURED R
AQUIFER RESISTIVITY 0

q AQUIFER PARAMETERS
e

REQUIRES INDEPENDENT

K KNOWLEDGE OF ‘WATER QUALITY.

(Ry)

wt

Fig, 5. How borehole measured aquifer resistivity
can be used,



Water Well Resistivity Logging

Mathods

For hydrological studies, two types of resistivity

logs must be considered., (1) Macroresistivity logs; These

logs represent the resistivity of relatively large volumes

of aquifers as compared with the second classification=-
microresistivity logs. Among the common maéroresistivity logs
are the focused and deep depth of investigation induction logs

[Doll, 1949; Doll et al,, 1959; Moran and Xunz, 1962], unfocused

long lateral and long normal logs [ Schlumberger, 19503, and

focused laterolog records [Qggk, 1951]. These logs represent,
with varying degrees of accuracy, the resistivity of the une
contaminated zone., I recommend the focused and deep depth of
investigation induction logs as the fundamental resistivity

logs in water well logging methods, (2) Microresistivity logs:

These logs represent the resistivity of relatively small volumes
of aquifers as ccmpafed with the volumes measured by macro-
resisfivity logs. Among the common microresistivity logs are the
focuséd proximity log lDoll et al,, 1959], the»focused micro-
laterolog [Doll, 1953], and the unfocused microlog [Dol1l, 1950].
These logs represent the flushed zone resistivity with varying
degrees of accuracy depending on tﬁe mud cake and small bore-
hole irregularities that may influence the log., I recommend

the proximity as the first supplemental log to the induction

22
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log in water well logging methods, The microlog and micro-

laterolog have utility in water well logging programs; but,

mud cake corrections must be applied to log values of resis-
tivity in order to obtain improved values of K,,. JSee

Schlumbsrger [1968 ],




Interpretation

This thesis investigates the application of two inter-
pretation methods that are based on two water well logging
methods. These methods are: (1) the One-log Approach and
(2) the Two-log Approach..

(1) One-log Approach (FF-Method): This logging method

has as the fundamental source of borehole geophysical data the
deep depth of investigation iﬁduction log., Plate I is an ex-
ample of such a logging method. Included with this log are sup-
plementai regords of secondary importance; as far as this thesis
is concerned, These logs are the medium depth of investigation

induction log, the laterolog-eight [Tixier et al., 1963], and

the spontzneous potential log [Doll, 1948; Gondouin et al.,

1957 ). The quantitative determination of the parameters re-
lating to water quality is based on the field formation resis-
tivity factor concept.

(2) Two-logz Approach (F-Method): This logging method

includes; in addition to'thefdeep dépth of investigation iﬁ-
duction log, a microresistivity log. Plates ITa and ITb to-
gether are an example'of the two-log method., The quantita-
tive determination of the parameters relating to water quality
from the two-log approach is based on the discrete formation |

resistivity factor concept. This allows the analyst to deter-
mine F independently from R, and R;. One advantage of the two-:

24
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log approach is that the log analyst can determine approximate
values of aquifer porosity indices from knowledge of F and

F = a/if,



Water Quality Standards

Because the waters extracted from wells drilled in
the areas covéred by this thesis are intended for domestic
consumption, I adopted the water quality standards for drink-
ing water recormended by the U, S, Public Health Service

[Hem, 1959]. These standards are as follows:

1. NACCEPT: Not Acceptable;
TDS concentration greater than 1000 ppm. or
SOM' » 11 1t k{] 250 11 1

Cl 11 11 £ 250 11 .

2, PACCEPT: Possibly Acceptable;
500 ppm, < TDS < 1000 ppm.
0 " <S50, < 25 "

0 ".< Cl < 250 %,

3. GOOD-SCREEN: Water acceptable for production;
TDS < 500 ppm, and
S0y < 250 " "
CL <250 ",
The NACCEPT, PACCEPT, and GOOD-SCREEN representations
have been integrated into the Fortran programs for decision-

making purposes,

26



Using Bmpirical Relationships

Most electrical log interpretation fundamentals are
based on empirically derived relationships, The concept of
a formation resistivity factor is such a relationship. For
this reason, all available hydrogeologic and geohydrologic
information for each geographic area studied was assembled

and exaﬁined before any of the logs were analized,

27



METHODS CF INVESTIGATION

Interpretation Control Data

I used three types of data for interpretation control.

Type 1. Ionic concentrations as a function of the

corresponding water resistivity or specific conductance, One

source for information of this type is contained in hydro-
geological papers and reports that have been published by
governmental agencies, For the hydrogeologic domains of this
thesis, the following publicaﬁions and reports were consulted

for this information: Spiegel [1955], Knowles and Kennedy [1958],

Titus [1963], and Cooper [1968].

The most important information for the guantitative

determination of parameters relating to water gquality from logs

is the chemical analysis of water samples, corresponding specific

conductance, and the geologic sourcs, Table 1 is an example of

Type 1 interpretation control data.

28
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Type 2, Geohydrologic data: This information is related

to the occurrence, distribution, and movement of ground waters
within the geographic areas and aquifers of interest and can
be obtained from published reports, discussions and inter-

views, and personal experience and knowledge of the log analyst.

Type 3. Hydrogeologic data: Basieally, this information

is the known geology that influences the occurrence, distri-
bution, and movement of ground water within the hydrogeologic
domain, Included in this category of known information are

the local and regional geology-~lithology, structure, and history--,
the geology of the recharge area(s), and the geclogic relation- -

ships between the two,



Working Hypothesis

Jones and Burford [1951] demonstrated that, for a given

aquifer, the ionic composition can be expressed as a definite
function of the corresponding total dissclved solids content.
Their ideas were used to establish the example in Figure 6.
Rossum [1949], Richards [1954], and Hem [1959] demon-
strated a linear relationship to exist between the total dise
solved solids and electrical conductivity of water. Thus, if
the ionic composition, I, is proportional to the TDS content;

i,e.,
I o TDS and if
DS o 1/R, = Gy
then I a Qw'

TIS is the total dissolved solids content in parts per million
and G, is the water conductivity in micromhos/cm,
From this concept follows the assumption, basic to this

work, that ground waters, within a given geographic area and

corresponding hydrogeologic domain, have characteristic CON=-

centrations of ions for a given electrical resistivity.




ION CONCENTRATION — PPM.
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CHEMICAL COMPOSITION vs TDS & ION CONCENTRATION

(As propossd by Jongs & Burford —[95{)

HUECO BOLSON - EL PASO, TEXAS

1800 AREA "Y' WELLS
Data from: Knowles and Kennedy[19581.

X: Cnloride

A; Bardness as (h003
L1000 A G+ Mg

[¢H] H003

°:

1]

Ve
500 Y SR

________ P——
T o0 T
.V.‘..v.‘.,..lv .
[ 500 1000 i500 2000 2500
TOTAL DISSOLVED SOLIDS -—— PPM. P

..

Fig, 6. Water chemical composition as a function of
total dissolved solids (TDS) for area "V" of the Hueco

]Eolsgﬁ near El Paso, Texas, Data from Kennedy and Knowles
1958 |.




Jons Diagnostic of Water Quality

From the variety of reported chemical analysis data
that may be available for establishing ion concentrafion and
electrical conductivity relationships, it is usually neither
convenient nor efficient to use all the ions to describe water
quality from resistivity log anélysis. In general, I selected
those ions that were present in concentrations at least greéter
than 25 parts per million and that would be meaningful in
. evaluating the water quality of the aquifers studied. For ex-
ample, fluoride ion concentrations were not used to evaluate
water quality because the reported concentrations of this ion,
throughout the areas studied, did not exceed 5.8 ppm. [Titus,
1963].

After examining the data from some areas, I found that
the concentrations of particular ions did not significantly
vary with the electrical conductivity of the samples, For ex-
ample, notice some of the charts in Appendix B; particularly
the charts on pages 115 and 121. It would be meaningless fo )
describe water quality in terms of ions that are present in
constant concentrations for any specific conductance,

For the purpose of this thesis, I chose sulfate,
Achloride, and TDS concentrations to be primarily diagnostic
of water quality in the regions of New Mexico and West Texas

 from which data were selected, A secondary parameter relating

33
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to water quality, hardness as calcium carbonate, was used in
one case and bicarbonate ion concentrations were used in an-
other, The selection of this ion group is based on U, S.

Public Health Service standards for drinking water (Todd, 1959].



Interpretation Control Charts

The interpretation control charts used in this work
are exhibited in Appendix B.
Interpretation control charts were constructed in four

steps:

Step 1, All available geologic and ground-water literature

for the particular regions of interest was gathered and studied,

Step 2. Ions that were considered to be most conveniently
descriptive of water quality for the corresponding regions
were selected, TDS, chloride (Cl), and sulfate (SO,) ion

concentrations were included in the basic group.

Step 3, 1lines of bast fit were constructed through the plotted
data, either graphicaliy or by least squares. A computer pro=-
gram, which applies the least squares curve fitting techhique to
such plotted data, is included in the companion volume Addi-

tional Programs-~Digital Analysis of Borehole~Measured Aquifer

Resistivity to determine Water Quality [Brimhall, 1969,

Curve fitting was used to determine approximate equations ré-
lating water quality to the electrical conductivity of water,
' The best average of data was from areas where the
;ater quality and electrical conductivity relationships ex-
hibit the least scatter. Examples are shown in Figure 7.

Notice that the chloride ion concentration of chart (e)

35



36

exhibits a much better fit than that of chart (a). Also,
notice the f"shot-gun' scatter of chloride ion concentration
data on chart (b). For logs recorded in the respective areas,
cloride ion concentration determinations for the wells located
within the corresponding hydrogelogic domain for which chart
(c¢) was constructed would be more reliable than the chloride
determinations for wells drilled within the hydrogeologic

domain for which chart (2) was constructed.

Step 4, - From the scatter of data on the plotted charts, it
was decided whether electrical resistivity logs would indeed
give quantitative interpretation results of sufficient accuracy
to warrant the investigation of existing induction resistivity

logs.

Plotting the selected parameters relating to water
quality as a function of electrical resistivity has great
utility in ground-water quality determinations from resis-
tivity logs; particularly in chart determination methods.

The specific conductance scale parallel to the resistivity
scale facilitated plotting data from actual chemical analyses
for specific geographic areas,

Charts prepared for this thesis conform to the U, S.
Geological Survey temperature standard for reporting spe-
cific conductance, This standard "Chart Temperature is 259C

(77°F). This means that water resistivity values from logs



37

recorded at aquifer temperature must be corrected to 25%
before entering the charts to determine ionic concentrat:ions.
Therefore, It is paramount that an accurate aguifer temperature
be obtained. In fact, I recommend that a temperature survey
be made an integral part of any water well iogging‘ method,

The interpretation control charts are only appli-

cable to the specific areas for which they were prepared,



38
(a)
DS & Cl

(b)

™S & Cl

500
WATER SPECIFIC CONDUCTANCE -mleOtha/Cm

CHART TEMPERATU?E )7?°F {25°C)
[ o] .

7e

vs Ry
10000 T - 10000
- - ﬂ
N l ‘ ‘ l ‘ ‘ l H: S\ B
| BASTEN VALESUTIA UCUMEY, N PEXTCC b4 - _ ~ R S
ALLUVIUR ARD SAMTA Fe JnCUF —
| Data from: Titus, .
§ =
& &
) 500 f
z z
5 4]
£ 5
< <
& &
= =
z z
] &
© 3]
z z
S o
o 33
100
3
X
x
50 50 * N
Cl o
x
x
. X
X || %
*
Xk
10 X ok
| WATER RESISTIVITY — ohmmeters \ 100 1 WATER RESISTIVITY-— Ghmmeters 100
| . 3 0 50 J { 3 Ud ; —— 30
b r b + e T AAGA rrrer
10000 5000 2000 1000 500 200 00 10000 5001 2000 1000 500 200 100
WATER SPECIFIC CONDUCTANCE —micromhos/cm. WATER SPECIFIC CONDUCTANCE -—mxcmmhos/cm
— CHART TEMPERATURE : 77°F (25°C) CHART TEMPERATURE : 77°F (25°C) |
_ [ 1 T » T T
— B 3 PARUZITERS FELATING TO WATER QUALITY
- 3y 1
| D] | meoc soson -+ &2 pase, TEMS 5000 \ %, ¥URCO BRLSOR - KL PASO COOWTY, TEAS |
IREE N "AREA W*-WELLS (After fnowles amd |
s from: anln ant Kennedy, \ Kannedy, 1958}
4] U5 3, 5. ter Supply m ]
R \ N s sourtary of KL Fato atorel Gas
1000 1000
: =
£ 3
& 500 y 500
z
3 <]
= [
5 <
g e«
« =
|5 z
o b
W ]
g z
z S
S o
100 q 100
50 50
0 WATER RESISTIVITY-— ohmmeters 100 'O, WATER RESISTIV!TY — ohmmeters o
H 50 50
t X R e i 3 N S 1
S T — ey - i
10000 1000 500 200 100 10000 000 1000 500 200 o

o0 T
WATER SPECIFIC CONDUCTANCE —m::ron-mos/cm

CHART TEMPERATU%E 77°F (25°C)

Examples of interpretation control data,



Approximate Equations Relating Water
Quality to Water Resistivity

To facilitate computer applications to water quality
determinations from resistivity logs, approximate equations
relating water quality to either water resistivity or to water
épecific conductance were developed from the interpretation
control charts, Thesé equations can have either of the two

general forms:

Ton concentration cR=d" (10)
Ppr.
or
Ion concentration _ & e‘CWi“l. 11)
ppm. igi =

Equation (10) represents a linear relationship on
log-log grid charts., Me" and "d" are empirical constants.
Equation (11) represents a polynomial relationship determined
from a least squares curye-fitting technique. The ey 1= 1,
2, 3,V..., n) represent empirical constants.

The equations actually used in the machine determina-
tions are summarized in Appendix D. Each equation is valid
only for a specified range of water resistivity, or specific

conductance, values,
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Water Well Resistivity lLog Interpretation'

Parametric Interpretation Data

Parametric interpretatioﬁ data, by definition, remain
essentially constant for each interpretation problem but may
vary from well to well and logging program to logging program,
Included in parametric data are: (1) mud filtrate and mud
cake resistivity, (2) mud cake thickness, (3) annual mean sur-
face temperature for the geographic area and hydrogeologic do-
main under consideration, (4) bottom hole temperature of the
well, (5) the total depth of the well, (6) a clay parameter
that allows the log analyst to include in computer programs
a means of distinguishing impsrmeable aguifer units from pro-
ductive sands and gravels, and (7) constants "a'" and "m" for

porosity index determinations from the relation
F= a/(porosity-index)m. : (12)

Mud filtrate resistivity is necessary in order that
the apéarent formation resistivity factor for each data point
can be determined, Mud cake resistivity and thickness are ime
portant in order that correction can be made to the log values
of flushed zone resistivity as determined from a microlog or
a microlaterolog., In general, mud cake corrections are not

necessary in determining values of Ryo if a proximity log is
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recorded [Schlumberger, 1968, Values of Ry and Ry, can be
measured at the well site from drilling fluid sample§ cone
sidered to be representative of the entire drilling fluid
column and are usually reported on log headings. If a
borehole-caliper survey is recorded in a well bore that was
drilled with an eight and three-quarter inch bit, for example,
but the caliper survey indicates a borehole diameter of eight
and ons-quarter inéhes, the mud cake thickness is one-quarter
of an inch., However, if the well bofe is washed out it may
be necessary to make an intelligent estimate as to the value
of mud cake thickness, For the purposes of this thesis, 1
assumed a uniform and constant mud cake thickness of 1/8 inch.
For log values of fesistivity to be corrected to 77° ¥,
it is necessary to knew the formation temperature at each data
point, An accurate temperature survey is the best means to
determine aquifer temperatures., Because a temperature survey
was not available for any of the wells studied, I used a linear
temperature gradient relaiionship—-a linear relationship is as
good és any other relationship because this is another estimate
anyway--to determine a temperature for each data point from (1)
the mean annual surface temperature, (2) the bottom hole temper-
ature, and (3) the total depth of the well, The mean surface
temperature was determined from data collected by local weather
stations, The bottom hole temperature is usuglly recorded at

the time the well is logged.
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The clay parameter is some log characteristic that
allows thellog analyst to distinguish clay and clay—Eearing
aquifer units from aquifer units that are mostly sands and
gravels., The clay parameters used were either a character-
istic resistivity below which a given resistivity value is
indicative of a clay-bearing aquifer unit, or a relationship
between the micro-inverse and micro-normal resiétivity curves
as recorded by the microlog [Qg}l, 1950J. Clay parameters, as
used in the preparation of this thesis and companion volume

[Brimhall, 1969], are listed by well as follows:

1. FEl Paso Natural Gas Company Test Well #3 (Flate I):

The resistivity clay parameter for this well was
selected as 4.1 ohm-meters as read from the in-
duction log. Any aquifer unit with a log resis=-
tivity of 4.1 ohm-meters or less is classified as
predominantly a clay-bearing bed and not suitable
for water production; i.e., "NACCEPT-CLAY",

2, USGS Test Well #B-5 (Plates ITa and ITb):

Micro-inverse resistivity greater than micro-
normal resistivity classifies the corresponding
aquifer unit as a predominantly clay bearing bed
and not capable of water production. Therefore,

on the computer line-printer output, the aquifer

unit was given the symbolic notation "NACCEPT-CLAY".
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If the micro-inverse resistivity was between the
micro-normal resistivity aﬁd some limiting assumed
value of Ry, arbitrarily selected to allow some
margin of discretion, then the aquifer unit was
classified as a sandy clay and could possibly pro-
duce water to a wellw-provided the water quality is
acceptable, The symbolic notation "PACCEPT/SANDY-
CLAY" is used for such beds., If the microandrmal
resistivity is greater than the corresponding micro-
inverse resistivity by the assumed value of Rxo’
the aquifer unit is classified as productive; i.e.,

"GOOD-SCREEN",

City of Belen Water Well #4:

The same system that was used in (2) above was used
for this well. The resistivity clay parameter was

selected as 18.0 ohm-meters.

City of El Paso Water Well #3 Offset:

The same system that was used in (1) above was used
for this well. The resistivity clay parameter was

selected as 5.1 ohm-meters.

USGS Test Well #B-6A (Relocated):

~ The scheme for delimiting clay and con-clay beds

was used as in the USGS Test Well #B-5.
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6. Village of Los Lunas Water Well #3:

The same system and the same resistivity clay
parameter that was used in (3), above, was used for

this well.

The adjunctive interpretation programs and corres-
ponding tabular and computer plots of results for the wells
listed under (3), (4), (5), and (6) are presented in the com-
panion volume [Brimhall, 1969].

From the relationship F = a/f, I was able to deter-
mine approximate values of an aquifer porosity index for
the aquifer units evaluated. The main problem in applying
the formula is deciding which values of "a" and "m" to use,
Neither constant can be determined from field resistivity
measurements, For clastic rocks, 'm" can have a value be-
tween 1.0 for completely unconsolidated rocks and 4,0 for
consolidated rock [Walther, 1968]. T arbitrarily selected
"y equal to 1.5 in the porosity index determinations made
in this thesis., Values of "a" were varied by trial and
error until reasonable values of clean aquifer porosity in-
dices were obtained., Table 2 summarizes the values of "a"
and ™" selected as being applicable in the study. Porosity
index values for the clay beds were calculated but, as in the
case of non-clay bearing beds, should be considered only as

relative wvalues,
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TABIE 2
SUMMARY COF CONSTANTS "a' AND "m" AS USED
TO DETERMINE AQUIFER POROSITY INDICES

Geographic Area
HWell Name g M Vi

Bosque del Apache Grant

USGS Test Well #B-5 0.63 1.5
USGS Test Well #B-6A Relocated 0.79 1.5
Eazstern Valencia County
City of Belen Water Well #3 0,45 1.5
~ Village of Los Lunas Water Well #3 0,45 1.5
Hueco Bolson Area "'V!
City of EL Paso Water Well #3 Offset 0. 45 1.5
Hueco Bolson Area 'W"
El Paso Natural Gas Company . One-log approach
Test Well #3 logging program,
Porosity index
determinations

not possible.



Interpretation Procedure

I used the following basic procedure in both manual
and machine interpretations of resistivity logs recorded in

water wells:

Step 1, Relationships between water quality and specific
electrical conductance--or resistivity--were de-
" termined for the ions selected as relating to water

quality.

Step 2. The parametric data necessary to perform the inter-

pretations were assembled,

§;g£ng The basic daia from the resistivity logs were read
and tabulated. These data inciude, the data point
number, the data point depth, R, and R, (or re-
lated values of resistivity when corrected for Eore-
hole effects will give R, and R,,), and the corres-
ponding aquifer unit temperatures. Because the
digital computer was to be.used in the interpre-
tations, corresponding values of the spontaneous
potential were included, The spontaneous potential
is useful for corfelation and graphical presentation
of results, The logs were read and the data digitized
every two feet if computer plots of interpretation

results were to be plotted on a one inch per one hundred
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feet scale; every one foot if for a five inch per

one hundred feet scale,
Step 4. All resistivity data were corrected to 77°F.

Step 5. Depending on the selected logging method; either
the F-Mathod or the FF-Msthod of interpretation
was applied as follows:

a, F=lsthod;
(1) F for each data point was caleulated,
(2) Porosity indices were calculated.
(3) step (7) was executed next.
b, FF-Method;
(1) FF was determined from either
(a) Chemical analysis of drill stem test
samples, or
(b) Average values of F weighted against
aquifer unit thickness for sands and
graveis. |

2) Sfep (7) was executed next.

Step 6. R, was calculated for each data point from Rw = RO/F

or Ry = R,/FF,

Step 7. From the interpretation control charts or appropriate

equations, the values of parameters relating to water
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quality were determined; i.e., DS, Cl, SOy, HCOB,

HARD, etc.

fﬂgﬂljg Aquifer units were classified as
(1) GOOD-SCREEN, or
(2) PACCEPT, or
(3) NACCEPT, or
(&) PACCEPT/SANDY-CLAY, or

(5) NACCEPT/CLAY.

Step 9. The interpretation was concluded with remarks regarding
estimates as to the relative quantity of parameters
relating to water quality for the well'!s production
under pumping conditions, I did this for each screened
interval by calculating gverage concentrations, for
all diagnostic ions, which were weighted to their propor-
tionate amounts of the total screened interval. This
averaging method assumes that all aquifer units screened

have the same permeability.



Computer Programs Applied to Resistivity
Log Interpretation

The computer’programs used in the preparation of this

thesis are of three types:

1. Preliminary programs for determining

interpretation control equations and
for establishing a mud cake correction
relationship for use in Ryo determinations

from the microlog.

2. Adjunctive interpretation programs for

determining those parameters relating
to water quality, for calculating por-
osity indices, for classifying aquifer
units as described in the previous sec-
tion, for_tabulating the initial log
data and final interpretation results,
and for graphically presenting the re-

sults as computer plots.,

3. Secondary programs for comparing the re-

sults of F- and FF-Methods of inter-
pretation when both methods are applied
to the same interpretation problem;
Secondary programs are discussed in the

section on presentation and discussion of

results, L9
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For a well 1000 feet deep, the machine~time required
for the interpretation, without presenting the results in
the form of computer plots, is approximately 5 minutes,
Plotting the results with a coordinate plotter requires an
additional 4 minutes, Computer plots were made at the same
scale as the depth scale of the original open hole logs.
This facilitates the correlation of results with the orig-
inal data,

Because of space limitations, thé only machine pro=-
grams-presented in this thesis are for (1) the El Paso Natural
Gas Company Test Well #3, and the (2) USGS Test Well #B-5.
A1l other programs, preliminary, adjunctive, and secondary,
are presented in the companion volume [Brimhall, 1969 ].

The flow chart, shown in Figure 8, illustrates the
main steps performed by the adjunctive interpretation pro-
grams, Copies of all programs discussed in this thesis are
preserved on data cards on file in the office of the Ground
Water Hydrology department at New Mexico Institute of Mining

and Technology.
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Yl

List log dato,

NACCEPT-CLAY"

results,

Listlog data,
., results,
PACCTPT/

SANDY CLA

"

List log dota,
resulis,
"PACCEPT"

List log data,
resuits,
‘NACCEPT”

1
|
{ Start ) |
l Calculate
Read ] fa,Rwa,
parametric l
data l
Determine ‘ quality
temperature relotion-
gradient ] ship
A I
=
R:Gd f;g | Calculate TDS
ato:Ro, | C1,504, hard,
Rxo,SP, etc. | elc.
Reod mud ‘l :
cake corr.
constants I
|
Do 200 3
List log data,
results,
Correct Rxo QOD~SCREEN"
for mud
cake :
Correct Ro
and Rxo,etc.
to 77°F

Fig. 8.
pretation programs.
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(200 continue )

Grid

Piot
Depth
Label

Piot, TDS,CI,
SQ4HCO3,hard
efc.,S.P.

Skeletal flow chart of adjunctive inter-



Preliminary Programs

Interpretation Control
Data-=DATFIT

The preliminary program for reducing interpretation
control data charts to equation form for use in machine com-
putations was accomplished by using the program named DATFIT
rBrimhall, 1969]. DATFIT determines the coefficients for a

polynomial of the general form

Ton concentration j=l

n
. 2. €40,
PPH. g

by the ﬁethod of least squares and Gaussian elimination
[Rule, 1968]. The e; are constants (i =1, 2, 3, ..., n),
| C, is the specific conductance of water in micromhos/ cr.
Comments within DATFIT explain the execution of the program.
The values of the coefficients and the order of the
resultant polynomial for each ion relating to water quality
was selected on the basis of the corresponding minimum stand-
ard déviation. DATFIT determines the values of e; for a
polynomial with maximum order of 9, This represents a ten
term polynomial, For the example in the companion volume,

the selected equation for TDS is

DS = 8.3 + 6,8x10~LCw + 1.7x10~7 G2 + 2,5x10-10q3 +

1.7:20-13a4 + 8,0x10-17cwd + 4. 1x10-20%a:8 +  (13)

“260w8

3.7xL02 3047 + 2.8x10 + 1.2x10"2%c49,

52
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The equation could be simplified to
TDS = 0,68C,

without causing appreciable error. The actual equation used
in BODEAP, the adjunctive interpretation program for which
equation (13) could be used, was TDS = 0,705C;. This is the
subjective equation derived from the charts (Appendix B).

The standard deviation, determined for each coeffi.
cient and polynomial order set, gives a quantitative measure
of aécuracy in the determination because it relates the cal-
culated value of the water quality pafameter to a corresponding
maximum and minimum error. This measure of accurécy is usefule-

but not invaluable,



Microlog Mud Cake
Correction-=MUDCAK

The preliminary program for reducing mud:cake cor=
rection charts, as they appear in intérpretation—chart mAT~
uals, to equation form for use in machine computations was
accomplished by using the program MUDCAK, [Brimhall, 1969 ].
MUDCAK calculates the coefficients for a 6th order and seven
term polynomial for a given mudcake thickness. Mud cake thick-
ness and the ratios of microinverse resistivity to mud cake
resistivity and micronormal resistivity te mud cake resis-
tivity are the parameters for calculating the ratio flushed
zone resistivity to mud cake resistivity [Schlumberger, 1968 |,
The "apparent® true flushed zone resistivity can be calculated
because mud cake resistivity is known. The example presented
in the companion volume [Brimhall, 1969] is for a mud cake
thickness of 1/8 inches; the mud cake thiclkness used exclusively
for the machine interpretations. Knowledge of the physical
character of drilling fluid, and the type lithology and qual-
itative permeability characteristics of aquifers are necessary
before MUDCAK is applied, Comments within MUDCAK explain
the execution of the program.

For the purposes of allowing me the maximum in dis-
cretionary authority in applying computer techniques to water
well log interpretations, DATFIT and MUDCAK are not written

into the adjunctive interpretation programs as subroutines.,
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Adjunctive Interpretation Programs

Adjunctive interpretation programs were written for
each geographic area studied: BODIEAP for the Bosque del Apéche
Grant, Socorro County, New Mexico; EVALCO for eastern Valencia
County, New Mexico; and HUEBOL and HUEBO2 for the Hueco Bolson
near El Paso, Texas, HUEBOL applies the FMethod of interpre-
tation; HUEBOZ applies the FF-Method. Each program presents
the results in tabular and graphic (computer plot)_form; each
contains sﬁfficient'comments to explain its function and exe
ecution, Only one example of BOIEAP and only one example of
HUEBOZ are presented here, Examples of the other adjunctive
interpretation programs are presented in the companion volume
[Brimhall, 1969 |

These programs are easily modified for application to

geographic areas other than those discussed.
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Hueco Bolson near
El Paso, Texas--~-HUEBOZ

Example~- EL Paso Natural Gas
Company Test Well #3
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FORTRAN 1V HODEL 44 PS YERSION 3 LEVEL DATE 69106 NEW MEXICU TECH PAGE  00D1

D14P,10,B5RBRIMHALL{A,P,L} DET WAT QUAL FR RES LNGS

RONALD M, BRIMHALL - ELFCTRIC LG INTERPRETATIOUN PROGRAM FOR WATHR
WELLS

AQUIFER PARAMETERS DETERMINED-

TOSy CLy SU4s HARDNESS

“ﬁ##ﬂﬂ#lﬂl!‘lﬁ#dﬂlﬁkﬂﬂﬂﬂ“ﬂ*#&k“*ﬁﬁﬁ##ﬂ!NUUUH!)UNHH!»“k#““ﬂ#u#lﬁﬁﬂﬂn"ﬂiﬂl

£1 PASD NATURAL GAS COMPANY —=-- TEST WFLL #3 PLOT RESULTS :
HUECT BNLSON *W' WELL
IHH(&(ﬁ&#ﬂﬂﬂﬂﬂ#ﬂﬂn!Hl##%“#ﬁ###ﬂ#‘#ﬂ*ﬂﬂﬂ“&ﬂ‘UH‘bﬂ##ﬁ&#“#*!&%lﬂtﬁﬁ”ﬂ”k##ﬂﬂ

RESISTIVITY LUG INTERPRETATION PROGRAM HUEBO2—--
teuanvz*vtn&*xnattt1-x«#vat::vxn«mﬂwaa#a#numrnnmumatvm#m«txvﬁaana
PURPOSE--—

WEURDZ DETERMINES OUANTITATIVE VALUES OF PARAMETERS RELAT=
ING TO WATER OUAL ITY--TOTAL DISSOLVED SOLIDS, CHLORIDE, SULFATE
AND HARDNESS CONCENTRATIONS TN UNITS OF PARTS PER MILLION. THIS
PROGRAM 1S APPLICABLE TO ARFA ftw't OF THE HEUCD BOLSON NEAR EL
PASD, TEXAS (BRIMHALL. 1969, KNOWLES & KENNEDY, 1956), RESISTI-
VITY DATA FROM A RMREHOLF MACRORESISTIVITY DEVICE AND A KNOWN
VALUE OF A FIFLD FNRMATION RESISTIVITY FACTOR ARE NECESSARY FUR
HEURD2. THE FIELD FORMATION RESISTIVITY FACTOR METHOU®FOR CALCU-
LATING QUANTITATIVE VALUES NF TDS, ETC. IS USED IN HEUBO2. WATER
AT EACH DATA POINT IS CLASSIFIED AS 1O ITS ACCEPTABILITY BASEL ON
US PUBLIC HEALTH SERVICE STANDARDS (TODD, 1959}, EACH AQUIFER
UKIT IS EXAMINEU FOR CLAY. CALCULATION RESULTS ARE PRESENTED IN
TABLE AND LOG FURM.

Ao o B R KO R R A AR R R HRRKER
HEFHEE i ERBRREN
REFERENCES-=—

BRIMHALL, Ro M., DIGITAL RNALNSIS OF BOREHOLE~MEASUIRED AQUIFER
RESISTIVITY TO UETERMINE WATER QUALITY, UNPUBL ISHED MASTER OF
SCIENCE TVHESIS, N. MEX. INST. MINING ANO TECH.y SOCORRO, JUNE 1969.

KNOWLES, D. Bay AND R. A, KENNEDY, GROUND=-WATER RESOURCES OF THE
HUECO BOLSON NORTHEASY OF EL PASO. TEXASy USGS WATER SUPPLY PAPER
14264 1956,

TODDs D. Koy GRUUND WATER HYDROLOGY, WILEY, NEW YORK, 1959.
FRARRRBEDARF S RREAEFTRHR EEREE HhRF

3 ERHESEE *%
NOMENCLATURE-=

SCALAR QUANTITIES--

J1 = INITIAL TIME-VALUE FOR CALCULATING EXECUTION TIME. ’

N = NUMBER OF DATA POINTS AND DO 200 ITERATIONS .

FF = FIELD FORMATION RESISTIVITY FACTOR.

AVTEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.

7D = TOTAL DEPTH DF WELL FOR CALCULATING GRAD.

BHT = BOTTOM HOLE TEMPERATURE FOR CALCULATING GRAD.

ROCL = AQUIFER RESISTIVITY BELNW WHICH AQUIFER CLASSIFIED CLAY--
DHM-METERS

K = SUBSCRIPT FUR SUBSCRIPTED VARIABLES.

GRAD = TEMPERATURE GRADIENT OF AQUIFER,

Y = DRDINATE POSITION OF FPN-—INCHES.

HEIGHT = HEIGHT DF NUMERICS WRITTEN BY CALL NUMBER-—INCHES .

nohﬁonnhnnﬁnﬁnﬁﬁﬂnnnnr\ﬁﬁﬂohnnnhnorsﬂonnnn(\nnnﬂﬁﬂnﬁﬂﬂnnnnnﬁnnn

FORTRAN 1V MODEL 44 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICO TECH PAGE 0002

THETA = ANGLE WITH RESPECT 70 CAL COMP CODRDINATES FOR WRITING
FPN-—-DEGREES.

NN = NUMBER OF DECIMAL DIGITS YO RIGHT OF DECIMAL IN FPN (-1 SUP-
PRESSES DEC IMAL POINT,.}

] = SUBSCRIPT FUR ABSCISSA OF FPN.

T2 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIME.

TIME = PROGRAM tXECUTION TIME--SECONDS.

SUBSCRIPTED VARIABLES---

DATA = DATA POINT NUMBER. CALCULATED FROM DEPTH IN HUEBO2.
DEPTH = DEPTH (IF DATA PQINT--FEET.
RO = DEEP INDUCTION RESISTIVITY--OHM-METERS,
TOTAL DISSOLVED SOLIDS CONCENTRATION--PPM,
CHLORIDE CUNCENTRATION--PPM.
S04 SULFATE CUNCENTRATION-=~PPM.
HARD = HARDNESS AS CALCIUM CARBONATE--PPM.
RW = WATER RESISTIVITY-~DHM-METERS,
SPCOND = SPECIFIC CONDUCTANCE OF WATER=~=~MICROMRBS/CM.
ROC = TEMPERATURE CORRECTED DEEP INDUCTION RESISTIVITY--OHM-METERS
SP = DEFLECTION DFE SP CURVE FROM LEFT E£DGE OF TRACK I--INCHES.
ABC = DATA POINT DFPTH RESCALED T0 5 INCHES/100 FEET.
TNSP = TDS RESCALFD FOR PLOT=~INCHES.
S04P.= S04 RESCALED FOR PLOT~-~INCHES.
CLP = CHUORIDE RESCALED FOR PLOT--INCHES.
X = ARSCISSA POSITION DF FPN-—INCHES.
FPN = DEPTH LABEL~-A FLOATING POINT NUMBER.

>34 22 % XD

FRRHRAKEX Xk ARED HEKEE
SUBPROGRAMS CALLED--

CLOCK
1BCOME
SETMSG
PLOT
NUMBER
FRXPR¥

P N Y e L aa i Rl e tatatata tata oo Yok K ko R K a ol a R e s A aeono

0001 CALL CLOCKLTY)

0002 . NIMENSION DATA(ZSG)yDEPTH(234)vRﬂ(ZB&).TDS(ZEh)'CL1234)v504(2301|
SHARDI234 1, RN (234 ) ,SPCNND {234} ,ROC 1234 1,5P(234)
‘vABC(234)vTOSP(ZBA)ySﬂkP(ZB“)'CLPQZBQI|X(3)VFPN(3)

4

[4 PAKAMETRIC DATA
0003 N = 234
6004 FF = 0.935
05005 AVIEMP = T2.
0006 TN = S50, .
0007 BHT = 854
0008 ROCL = 4.1

[4

(4 RO AND SP VALUES RFAD IN FROM DATA CARDS.
0009 READ(5,1{DEPTHIK J4ROIK },SP{KJs K = 14N}
0010 1 FORMATIFS5,0,F4.1,F6,2)
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0011
0012

0013
0014

0015
00le
0017
0018
[l 4
0020

0021

0022

0023

0024

6025

0026

0027

0028

0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040

FORTRAN -1V

Q041

0042
0043
0044
G045
0046
0047
0048
0049

0050
0651

0052
0053
0054
0055

0056

0057 -
0058
naos9
0060
0061

0u62

Q063
0064

0065

0066
0067

60K

0069
0070
0071
0012
0073
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nn1s
6oTh
6077

0ok

_ 0079
0080
0081
0082
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MNDEL 44 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICO TECH

WRITE PROBLFM TUENTIFICATIOIN DATA,
WRITE(6,21)
7 FORMAT{G1,//39X, EL PASO NATURAL GAS CNMPANY TEST WELL #3%4//50X,
EVRUECH RNLSON W WELL 'y //49X, 'EL PASD COUNTY, TEXAS*)
WRITEL6,998}
998 FORMAT{////30X%, ' INTFRPRETATION BY FIFLO FORMATION RESISTIVITY FACT
#0OR METHADY }
WRITE164999)
999 FORMAT{//15X,'FIELD FORMATION RESISTIVITY FACTOR USED = 0.935¢)
WRITE{64+10011}
1001 FORMATL//15X, 'REPORTED MAXIMUM AQUIFER TEMP = 8% F'y////)
WRITE{6,10001}
1000 FORMATIS5X, 'DATA' 45X+ DEPTHY 46X RO 45X, *SPCOND® 26Xy PRWE 46X, TDS 46
EXPCLY s TXy F5047 45Xy YHARD, 44X FREMARKS )

CALCULATE TEMPERATURE GRADIENT,
99 GRAD = (BHT~AVILMP}/TOD

PRIMARY DO LOOP.
00 200 K = 14N ‘

RESCALE DEPTH TU LDOG SCALE. -«
ABRC{K) = (DEPTH{K} ~ 300.1%0.05

APPLY TEMPERATURE CORRECTIUN T0 RO.
TEMPERATURE CORRECTIUNS ARE TO 77 F.

98 ROCIK} = RO{KI®(AVTEMP + GRAD®DEPTH{K /77,

®

SHIFT SP 3/4 INCH.
B8 SP(K} = 0.75 + SPiK}

DETERMINE WATER RESISTIVITY.
97 RW{K )} = ROCIK)/FF

DETERMINE SPECIFIC CONDUCTANCE OF WATER.

96 SPCOND(K) = 10000.0/RW{K)

S

DETERMINE THE DATA POINT NUMBER--NOT READ IN.
92 DATA{K) = DEPTH(K) - 309.

SELECT PROPER GKOUP OF INTERPRETATION CONTROL EQUATIONS AND
RESCALE TDS, CLs AND 504 FOR PLOT.

SP TRACK I, 10 MILLIVOLTS PER LOG DIVISION.
S04y TRACK 11, 1000 — O PPM.

T0S AND CL, TRACKS 1T AND [1l, 4000 - O PPM,
91 IFtRWIKI.GEL6.171G0 10 3
90 IF{RW{K).LT.6.17.ANDRW(K}.GEL2.,5160 TQ 4
89 1F{RWI{K).LT.2.5)60 10 5
TDS(K}Y = 5B814.3/RWIKI**¥0.99
CLIK} =.912.9/RW{K)%#0.84
HARD{K} = B26./KWIK}¥%1,223
SG41K1) T690./RWIK PF=1.756
SO4P{K} §5.75 = {2.5E-03)*S04(K})
TDSP K} (8,25 = (1.256-031%TDS{K}}
CLP{K} = (B.25 - {1,256~03)%CLI{K}]}

w

»

TDS{K} = 14276./RWIK}2%1,515

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICO TECH

CLIK} = 2704./RW{K1%*1,0R5

HARDIK) = 1617./RW(KI#%1.47

S04 (K) = 2700./RHi{K}#*1.25

SO4PEK) = (5,75 - (2.,56~03)%504{K )}
TDSP(K) = {8.25 = [1.29E-031*TDSIK))
CLPIK) = (8,25 - {1.25E-03}%CL(K})
GO TO 888

TNSIK) = RID0./RW{K}*#0,989

CLEK) = 2704./RW{K}**1.085

HARD{K} = 1617,/RW{K}I*%1,47

$04(K) = 2700./RW{K}*%*1.25

SO4P{K) = (5,75 = (2.5E-03)%SD4{K}}
TDSPIK) = {B.25 = {1.25E-031%TDS{K)}
CLP(K) = (8.25 = (1.25E~03)%CLIK}}
GD TO 888

w

TEST FOR CLAY.
888 IF(RD(KI.LELRICLIGO TO 810

1F NO CLAY, TEST & CLASSIFY WATER QUALITY.
10 IF{TNS(KI.GEL1000.960 TO 11
IFICLIK}.GEL250.)60 TO 11
IF(TDSIK).LT.IOOO..AND.TDS(K).GE.SOO..AND.CL(K)-LT.ZSO.)GU 10 12
IFLTNSIK1.LT.500.)60 TO 13
11 WRITE(6,21) DATA(K).DEPTH{K).RO(K).SPCOND(K)vRN(K)'TDS(K)'CL(K)'
*S504{K }oHARD(K }
21 FORMAT(5X'F5.O'4X'F5.O'4X'F5.1q4X'F6.0'4X1F5.l'4l4X.F5.0).4X|'NACC
*EPTY)
60 10 200
12 WRITE(6+22) Dl\YA(K)vDEPTH(K)-RU(K)vSPCUNU(K)vRN(K)-TDS(K)vCL(K)v
*SN4{X} HARDIK }
22 FDRHAT(SX'FS.O"QXcFS.OQIQXyFS.lyhX,Fb.O"waFS.ly’v(le'F5.0)'4Xv‘PACC
*EPTY)
60 1N 200
13 WRITE(6423) nAYA(K)'DEPTH“()'RO(K)'SPCUND(K).RN(K)vTDS(K)qCL(K)'
#504(K }yHARDI(K )
23 FﬂRMAT(SXvFS.Oo“X'FS‘OVQXyFS.l"OX'Fb.Uy‘«X'F5.lv’v(‘vX'F5-0)'6Xv'GUOD
*-~SCREENT )
60 TO 200
810 IF(TNS{X).GE.1000.)G0 T0 811
IF{CLIX}.GEL2504)60 TO 811
IF(TDS(K).LE.IDOD..AND.TnS(K).GE.SOO..AND.CL(K).LT.Z50.)GU 10 12
IFLTDS(K}.LT.500,160 TO 13
A11 HRITE(&.FZI?DATA(K):DFPTH(K)-RO(KY.SPCUND(K).RH(KI'TDS“()'CL(K)V
#5004 (K} yHARD (K}
B2} FORMAT(5X.F5.Oq‘0XyF5.0y’*XyF5.lv‘cX.F&.OyhX'FS.114(4X7F5.0!.‘0Xy‘NACC
*EPT~CLAY' )
60 TD 200
200 CONTINUE

WRITE COLUMN IDENTIFICATION.
WR1TE(6,1000}

PETERMINE PROGRAM EXECUTION TIME.
CALL CLOCKI{T2)
TIME = T1 = T2
WRITE (642000 }T IME
2000 FORMAT(/////60X%,'PROGRAM TIME IN SECONDS = teE14.7)

IDENTIFY PROGRAMMFR,

PAGE

PAGE

0003

0004
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FORTRAN IV MRDEL 44 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICD TECH
0083 WRITE{6,9999)
o084 9999 FORMAT{////25X, 'PROGRAM BY=—m= /30X, tRONALD Mo AR IMHALL * 4 /30X,"
#0% 31 CAMPUS STA, /30X, ?SUCORRO, No M, 87801}
C
4
C
€
4
c PLUT RESULTS IN LNG {GRAPHIC) FORM,
0085 CALL SETMSGE13, 'BRIMHALL PLDT®)
0086 CALL PLOTIO.,=15%.,=3)
0087 CALL PLOT(1540144,-3)
19
c
C
< ESTABLISH LNG GRIN.
€
4 LOG GRID SCALE 1S 5 INCHES PER 100 FEET OF WELL DEPTH.
0088 CALL PLOT{O0.42.252)
0089 CALL PLOTI04,3.2543)
0090 CALL PLOT(0.+8.2542)
0091 CALL PLOTI12.5+18.25+2)
0092 CALL PLOT{1245,3,254+2}
0093 CAL: PLOT{12.5:24543)
0094 CALL PLOT(12.5+¢0452)
0095 CALL PLDT{0.90.42)
0096 CALL PLOT{0¢s2.543)
0097 CALL PLOT(1245,2.542)
0098 CALL PLOT{12.543.2543)
0099 CALL PLOTIO.13.25,2)
0100 CALL PLOT{O0.y»5.143)
0101 CALL PLOT(12.5,5.1,2)
0102 CALL PLOT{12.5¢5.75+3)
0103 CALL PLOT{0.45.75¢2)
0104 CALL PLOT{Q.+7.9375.:3)
0105 CALL PLOT{12.5,7.9375+2)
0106 CALL PLOT(2.5:8.2543)
0107 CALL PLOTI2.553.25,21)
0108 CALL PLDT{2.5:2.5:3}
0109 CALL PLOT{2.540.42)
0110 CALL PLOT(S5.¢04¢31
0111 CALL PLOT{5.42.5,2)
o112 CALL PLOT{54¢3.25,3)
0113 CALL PLOT{5.98425,2)
0114 CALL PLOT{7.548.25,+3)
0115 CALL PLOT{7.553425,21}
0116 CALL PLOT(7.5+2.5+31}
0117 CALL PLOT{7.540.42)
o118 CALL PLOT{10.40443)
0119 CALL PLOT{10.42.5+2}
0120 CALL PLOT1104:3425,3)
0l21 CALL PLOT{10.+8.25,2)
0122 CALL PLOT(12.5+8.25,3}
0123 CALL PLOT{12.5+3.25+2)
0124 CALL PLOT{12.5,2.5+3)
0125 CALL PLDT(12:5,0.+2)
C
<
C wuzketesksSDEPTH LABEL Sesskasds
0126 Y = 2.85
FORTRAN IV MODEL &4 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICO TECH
o127 HEIGHT = 0,10
D128 THETA 0.
6129 NN = -1
0130 =3
0131 READI5,8003 (X{I},FPN{I},T = 1,N}
0132 800 FORMAT{F5.2,F4.0)
0133 DO BOL 1 = 14N
0134 CALL NUHBFR(X(I),YyHElGHT.FPN(II"IHETA.NN)
0135 801 CONTINUE
c-
[
< seuatrsetsCURVE GENERAT ION®®sasHuass
[
0136 N = 233
C
c
C ABHEHESP GFNERATIONKEHR¥
0137 CALL PLOT(ABC11,5P{1},3)
0138 DO 2001 K = 24N
0139 CALL PLOT{ABC(K }.SP{K)e2} .
0144 2001 CUNTINUE
4
c
€. NHNMESDE GENFRATION#EHNY
H146) CALL PLf)T(ARC(l)vSﬂ‘oP(lh3)
G147 nn 2002 K =
;143 CALL PLnT(ABC(KhSD‘rPlK)vZ)
6145 2002 CONTINUE
.
s
[ #NERRTDS. GENFRATIONE ## 44
HlasS CALL PL()TIARCH)'YDSPH)'S)
0} 4f nn 2003 K =
a16t caLL PLnY(ABC(K)yTDSP(K)pZI
niek 2003 CHNTINUE
L4
.
[ HNNNECL GFNFRATION##EAR
01464 caLL PLU’HAHCH)JLPHMBD
0156 PR 2006 K =
f151 CALL PLnT‘ARC‘K)v(LP‘K)VZ)
0152 2004 CONTINUF
[
£ #TLF MARK.
0153 CALL PLUTI?20.,0.4999)
0154 STuR
0155 #ND
SCALAR MaP .
SYMRUL LIALATION SYMRNL tUCATINN SYMROL LOCATION SYMBIL LOCATION
L D0OTRR N DUOTAC FE 000190 AVTENY on0lve
BRT 0DaLse RACL 000140 X 0n01A4 GRAD Q001AR
TIME 0D001RO Y OUOIR& HE I GHT 000188 THETA GOO1RC
1 000104
- ARRAY MAP
SYMBOL LOCATION SYMRNL LUCAT ION SYMBOL LCATION SYMR{L LRCATION
DATA O00LICR NEPTH ougs570 RO 0009148 ms ooocca

PAGE 0005

PAGE 0006

SYMROL
™
¥/
NN

SYMROL
cL

LUCATION
n001ya
0001AC
0001Co

LUCATION
001064



FORTRAN IV MODEL 44 PS
sS04 001410 HARD
SP 002658 ABC
X 0038A0 FPN
SYMBOL LOCATION SYMBOL
LocK 003888 IRCOM#
FRXPR# 0038CC
LABEL LOCATIAN LABEL

1 003€68 2
1000 003£18 99
9& 0O03EE2 92

3 003F48 4

133 00424C 21
23 004424 810
2000 004608 9999
2002 004SD8 2003

60

YOTAL MEMORY REQUIREMENTS OO4BEC BYTES

CUMPILER HIGHEST SEVERITY CODE WAS

/7 EXEC LNKEDT(MAP)

LIsT
LIST
LisTY
LIST
LISTY
Lisy
LIST
L1sT
LIST
L1sT
LIST
tIsT
LisT
LIST
L1sT
LISY
LIST

PHASE HUEBO2+ %

INCLUDE RUEBD2,t
AUTOL INK CLOCK
AUTOL INK IBCOMHE
AUTOLINK PLOT

REP 000560 0010000,0000

AUTOLINK NUMBER
AUTOLINK FRXPR#
AUTOLINK RCBORGH
AUTOL INK USERDPT
AUTOL INK UNITAB#
AUTOL INK SYMBOL
AUTOLINK FRXPL#
AUTOL INK ALOGLO
AUTOLINK
AUTOL INK SIN
ENTRY

VERSION 3 LEVEL 1 DATE 69106
001788 RW 001860
002400 TDSP 002DAB
DO38AC
SUBPROGRAMS CALLED
LUCATION SYMBOL LOCATION
0G38RC SETMSG 0038C0
LABEL MAP
LUCATION LABEL LNCATION
003090 998 003014
DO3F72 98 O03EAA
Q03FFEE 91 DO3EFA
004018 5 0040E8
004204 12 004300
0U4s64 811 004 4EA
004 64C 800 0048CC
004A3A 2004 004 AAL
o
PLOTAPE 22 DEC 68 w/0 SENSHW

NEW MEXICO TECH PAGE 0007

SPCOND 001FO08 ROC 002280

S0O4P 003150 cLp 0034F8
SYMBOL LOCATION SYMBOL LOCATION

PLOT 0038C4 NUMBEK 003808
LABEL LOCAYION LAREL LOCATION

9 003078 1001 0030CC

R8 QO3ECLS 97 603ED2

S0 003F08 -89 DO3F3A

888 0046188 10 0041CE

22 004374 13 004380

821 004560 200 0045A0

801 004908 2001 004976

CREATED
CREATED

CREATED



61

FL PASO NATURAL GAS COMPANY TEST WELL #3
HUECD ROLSOM W WRLL

FL PASO COUNTY, TFXAS

INTERPRETATION BY FIELD FORMATION RESISTIVITY FACTOR METHODR
FIFLD FORMATION RESISTIVITY FACTOR USED = 0.935

REPIRTEN MAXIMUM AQUIFER TEMP = 85 F

DEPTH RO SPLONY RW DS oL S04 HARD, REMARKS

310. 3.5 2593, 3.9 18474 625, 500, 222, NACCEPT~CLAY
311. 3.0 3024, 3.3 2332. 739. 606 279. NACCEPT-CLAY
312. 2.8 3239, 3.1 2588, 796. 660, 308, NACCEPT-CLAY
313. 2.6 3488, 2.9 2894, B62. 724, 344, NACCEPT-CLAY
314, 2.5 3626. 2.8 307G. 899, 760. 364. NACCEPT~CLAY
315, 2.6 37764 246 3264, 940, 799. 386. NACCEPT-CLAY
316. 2.3 3939, 2.5 3480. 984, 843, 411, NACCEPT-CLAY
317. 2.3 3938, 2.5 3479 G984 . B42, 41l. NACCEPT-LLAY
318, 2.4 3773, 2.7 3260. 939, 798. 386. NACCEPT-CLAY
319. 3.l 2920. 3.4 2211. 711. 580, 265, NACCEPT~CLAY
320. 4.0 2262, bab 1502. 539, 421. 182, NACCEPT-CLAY
321, 6.0 1508, 6.6 893, 186. 277. R2. PACLEPY

322 8.0 1130. 8.8 672, 146, 167, 57. PACCEPT

323. 10.0 904 . 11.1 538, 121. 113. b4 PACCEPT

324, 14.0 646, 15.:5 386. Sl. 63. 29. GOOV--SCREEN
325. 13.5 669 . 14,9 400 .« G4 . 674 30. GOND--SCREEN
326, 10.6 852. 11.7 508, 115, 102. 41 PACCEPT

327. 8.0 1129. 8.9 671 1464 167. 57. PACCEPT

328, 6.5 1389, 7.2 B24. 174. 240C. T4, PACCEPT

329. 5.6 1612. 6.2 954, 197, 312. 894 PACCEPT

330, 5.1 1769 5.7 1035, 413, 310. 127. MACCEPTY

331. 542 1734, 5.8 1004. 404« 302. 123. NACCEPT

332, 6.9 1307. 7.7 775. 165, 216, 69. PACCEPT

333, 8.8 1024, 9.8 609 . 135. 141, 5l. PACCEPT

334, 10.0 901. 11.1 537. 121. 112, 44, PACCEPT

335, 15.0 601, 16.7 359, 86. 55. 26. GO0D-~SCREEN
336. 20.0 450, 22.2 270. 68, 33. 13%. GOOD—-SCREEN
337. 20.0 450, 2242 270. 67, 33, 19, GOOD-~SCREEN
338. 10.0 S00. 1l.1 536. 121 112, 43. PACCEPT

339, 10.0 900. 1l.1 5364 121. 1t2. 43, PACCEPT

340. 8.0 1124, 8.9 668, 146. 166, 57. PACCEPT

341. 5.0 1799. 5.6 1061. 420. 316. 130. NACCEPT

342, Lhal 2193. Gaf 1433, 521. 405. 174, NACCEPT-CLAY
343, 3.6 24964 4.0 1744, 600. 476, 210. NACCEPT-CLAY
344, 3.1 2898, 3.5 2187. 705. 574, 262, NACCEPT-CLAY
345, 3.1 2897, 3.5 2186. 705. 574, 262, NACCEPT-CLAY
346. 3.2 2806, 3.6 2082. 68la 551, 250. NACCEPT-CLAY
347, 3.3 2720. 3.7 1986. 658, 530. 239, NACCEPT-CLAY
348. 3.4 2639. 3.8 1898. 637, 511. 228. NACCEPT-CLAY
349, 3k 2639, 3.R 1897. 637, 5t1l. 228. NACCEPT-CLAY
350. 3.5 2563, 3.9 18164, 617. 492. 218. NACCEPT-CLAY
351, 3.6 2491, 4.0 1738, 598. 475, 210. NACCEPT-CLAY
352. 3.7 2423, 441 1666, 581 459. 201. NACCEPT-CLAY
353, 3.9 229R. 4ub 1538. 548, 430. 186, NACCEPT-CLAY
354, 4.0 2240. 4.5 1479, 533. 416, 179, NACCEPT-CLAY
355. 4.1 2184, 4.6 1425, 519. 403, 173. NACCEPT~CLAY
3564 4ol 2184, bab 1424, 519. 403, 173. NACCEPT-CLAY
357. 4.0 2238, 4.5 1477, 533, 4164 179« NACCEPT-CLAY
358, 3.9 2294, 4.4 1535. 547, 429, 186. NACCEPT-CLAY
359. 3.8 2354, 442 1595, 563. 443, 193, NACCTEPT-CLAY
360. 3.5 2555, 3.9 1806. 615, 490, 218. NACCEPT-CLAY
361, 3.4 2629. 3.8 1887. 6£35. 508, 227. NACCEPT-CLAY
362, 3.3 2708, 3.7 1973, 655, 528, 237. NACCEPT-CLAY
363. 3.2 27924 3.6 2066, 677 548. 248, NACCEPT~CLAY
364, 2.9 3080. 3.2 2398. 754. 620« 286. NACCEPT-CLAY
365 2.8 3189. 3.1 2527. 782, 647 . 301. NACCEPT-CLAY
366. 2.9 3078. 3.2 2335, 753. 619. 286« NACCEPT-CLAY
367. 3.1 2879, 3.5 2164, 700. 569 259. NACCEPT-CLAY
368. 3.3 2703. 3.7 1968, 654, 526. 236, NACCEPT-CLAY
369. 3.4 2623, 3.8 1880. 633, 507. 226. NACCEPT-CLAY
370, 3.6 2477 4.0 1723, 595. 472 208, NACCEPT-CLAY
371. 3.7 2409. 4.2 1652. 577 456« 200« NACCEPT-CLAY
372. 3.5 2546, 3.9 1797. 613, 4RB .o 216, NACCEPT-CLAY
373, 3.5 2545, 3.9 1796, 6134 488, 216. NACCEPT-CLAY
374, 3.6 2474, 4.0 1720. 5944 471, 207. NACCEPT-CLAY
375. 3.7 2406, 4.2 1649 5764 455, - 199. NACCEPT-CLAY
376. 4,1 2171, 46 1411, 516, 400, 171, NACCEPT-CLAY
377. 5.6 1583, 6.3 S41. 195, 304. 87. PACCEPT

378, 7.2 1235, 8.1 T34, 158, 186, bb4. PACCEPRT

379. 7.0 1270. 7.9 T54. 161, 205, 664 PACCEPT

380. 5.7 1560, bats 924, 192, 294, 85. PACCEPT

381. 5.0 1778, 5.6 1043. 415. 312. 128. NACCEPT

382. 4ot 2019. 5.0 1265. 477, 365, 154. NACCEPT

383. 3.6 2467, 4.1 1713. 592. 470, 207, MACCEPT-CLAY
384, 3.5 2537. 3.9 1787. 611, 486, 215. NACCEPT-CLAY
385, 3.5 2536, 3.9 1786. 410, 486, 215. NACCEPT-CLAY
386. 3.6 2465, 4ol 1711. 592. 469, 206, NACCEPT-CLAY
387. 4.5 1972. 5.1 1220. 464« 355. 149. NACCEPT

388. 5.0 17744 5.6 1039. 414, 311, 127, NACCEPT

389, 4.9 1810. 5.5 1071. 423, 319. 13t. NACCEPT

390, 3.5 2533, 3.9 1783, 609, 485, 215. NACCEPT-CLAY
391, 3.1 2859, 3.5 2141 . 695 . 564 . 257, NACCEPT-CLAY
392. 2.8 ERY.L 3.2 2497, T76. 641, 298, NACCEPT-CLAY
393, 2.5 3543, 2.8 2964 AT7. 738. 352. NACCEPT-CLAY
394, 2.6 3405, 2.9 2792. 840, 702. 332, NACCEPT-CLAY
395, 2.7 3278, 3.1 2635, RO6. 670, 314, - NACCEPT-(LAY
396, 2.9 3051. 3.3 2365, T4b. 612, 282. NACCEPT-CLAY
397. 3.1 2854, 3.5 2136. 694 . 563 . 256« NACCEPT-CLAY
398, 3.8 2327, 43 1568, 5564 436, 190. NACCEPT-CLAY
389. 4.3 2056 4.9 1300. 4R6. 3744 158, NACCEPT

400. “e5 1964, 5.1 1213. 462, 353. 1484 NACCEPT

401. 5.0 1767. 5.7 1033. 4124 305. 127. NACCEPT

402, 640 1472. 6.8 873, 183, 266, 79. PACCEPT

403, 7.0 1262. 7.9 749, 160, 203. b6 PACCEPT

404, 7.6 1162 B.6 690. 150. 175. 59 PACCEPT

40%5. 8.0 1103. 9.1 656, 143, 160. 56. PACCEPT

406 Tab 1161. 8.6 690, 150, 175. 5% PACCEPT

407, 6.5 1357, Tt 805. 171. 231. 72, PACCEHPT

408 . 5.8 1520. bebf 901. 188, 281. 83, PACCERT

409 . 5.2 1695, 5.9 970. 394, 254 . 119. NACCEPT

410. 4.9 179%. 5.6 1061, 620. 316. 130. NACCHPT

411 4.2 2098, 4R 1340. 497, 3R3, 163. NACGEPT

4124 4.1 2148, L7 1389, 510. 395, 169, NACCERT-CLAY
413, 3.5 2516, 4.0 1765, 605, 4R1. 213. NACCEPT-CLAY
4lh. 3.3 26684 3,7 1928, 6465, 518, 232. NACCEPT-CLAY
4154 3.2 2750, 3.6 2019, 666, 538. 242, NACCEPT-CLAY
416, 3.2 2765. 3.6 2015. 666, 538, 262. NACCEPT-CLAY
417, 3.3 2665, 3.8 1926, 644 o 517. 231. NACCEPT-CLAY
4)R. 3,3 2666, 3.8 1925. bal, 517. 231. NACCEPT-CLAY
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NACCEPT~CLAY
NACCERT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT~CLAY
NACCEPT-CLAY
NACCEPT
PACCEPY
PACCEPT
PACCEPT
PACCEPT
PACCEPY
GOOD=--SCREEN
GUDD~~SCREEN
GOOD~--SCREEN
GOUD-~SCREEN
GOOD~-SCREEN
GOON~~SCREEN
GOOD--SCREEN
GDOD--SCREEN
GOOD--SCREEN
GOOD-~SCREEN
GODD-—-SCREEN
GODD-~SCREEN
GOOD~-SCREEN
GOUD-~SCREEN
PACCEPT
PACLEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
PACCEPT
PACCEPT
PACCEPT
600D--SCREEN
GOOD~-~SCREEN
GDOD-~SCREEN
GOOD-~SCREEN
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPTY
NACCEPT-LLAY
NACCEPY-CLAY
NACCEPT-CLAY
NACCERT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT~CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT~CLAY
NACCEPT-CLAY
NACCEPT~CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT~CLAY
NACCEPT-CLAY
NACCEPT
PACLCEPT
PACCEPY
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPY
NACCEPT .
NACCEPT-CLAY
NACCEPT=CLAY
NACCEPT~CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT~CLAY
REMARKS



Bosque del Apache Grant,
New }Mexico--BOLEAP

Example--USGS Test Well #B-5
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FORTRAN 1V »ODEL 44 PS VERSTOGN 3 LEVEL 1 DATE 69106 NEW MEXICO TECH PAGE 0001
1

C 0149,XO.KSR.HMU‘-P‘ALL(A;P‘L) DET WAT LUAL FR RES LOGS
c RUNALP M. RRIMHALL — FLFCTRIC LOG INTERPRETATIUN PRUGRAH
4 WATER QUALITY & PORDSITY ESTEMATIONS FROM InpUCTION & MICROLOG
c
¢ - N, - —
c THIS PROGRAM PRINTS OUT SPECIFIC CONOUCTANCE IN THE RESULTS
AT S S e s
c
c

. C SSSSS$$S§$S$$$$)$$§-S%%SSS}SSiS“5‘55S«Swi:!sS5SS&S}-&ESSssiS&;SSLSSS&SSSS
C SUCORRN COUNTY nbW BEXICH WATER WELL [USGS TEST wELL #5-5)
C ssss&ssssssuu\xsms~ssussssssssussusmsssssnsnssussssssssus
c .
c
[
[
4

naE Y wRER HgE b ERRR RS ERILRFRFLAFRB AR COREEF ERFFAR
PURPOSE NF BOLEAP--=

BUNEAP DETERMINES QUANYITATIVE VALHES OF PARAMETERS RELATING
TN WATER DUAL ITY-—-TOTAL DISSOLVED SOLINS, SULFATE. AND CHLORIUE
CONCENTRATIONS "IN UNITS OF PARTS PER MILLION, BODEAP IS APPLI-
CABLE TN THF BOMOUE DFL APACHE GRANT, SOCORKO COUNTY, NEW MEXICH
{BRIMHALL, 196%,, COOPER, 1968}, RESISTIVITY DATA FROM A MACKO=-
RESISTIVITY LUG AND A MICROLNG ARE NECESSARY FUR RODEAP. THE
APPARENT FORMATEOM RESISTIVITY FACTOR METHON FUR CALCULATING
QUANTITATIVE VALUES OF TPS, ETC. IS USEN IN BODEAP, WATER AT EACH
NATA POINT 1S CLASSIFIED AS TO 175 ACCEPTABILITY BASED 6N US
PUBLIC HEALTH StRVICE STANDARDS (TOND, 1959), EACH AQUIFER UNIT
IS EXAMINED FOK CLAY AND A PORBSITY INDEX IS DETERMINEDL. CALCU-
CATION RESULTS ARF PRESENTED IN TAHLE AND LOG FURM.

BREERE * L] REEREFHERREKFERR RS R CRFERE
REFERENCES~~—

BRIMHALL, R M., DIGITAL AMITLNEIS OF BOREHOLE-MEASURED AQUIFER
RESISTIVITY TO UETERMINE WATER QUALITY, UNPUBLISHED MASTER OF
SCIENCE THESIS, N. MEX. INST. MINING AND TECH., SOCORRU, JUNE 1969.

COUPERy Ja. By, GROUND-WATER EXPLORATION 1IN THE BOSOUE DEL- APACHE
GRANT, SOGCORRU CUUNTY, NEW MEXICD, USGS UPEN FILE REPORT,
ALBUBLERQUE,, 1968,

TOND, D. K.y GRUUND WATER HYDROLOGY, WILEY, NEW YORK, 1959.
= SRk EES FEBRRARRERRE EERERE R #

AR ARG EEERRAE P EERE o RERHEREERES
NOMENCLATURE-—

SCALAR QUANTITIES--
T INITIAL TIME-VALUE FOR CALCULATING EXECUTION TIME.
N NUMBER OF DATA POINTS AND DO 200 1TERATIONS .
K = SUBSCRIPT FUR SUBSCRIPYED VARIABLES.
AVTEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.
TnD = TOTAL DEPTH NF WELL FOR CALCULATING GRAD.
BHT BNTTOM HOLE TEMPERATUEE FOR CALCULATING GRARD.
RMF = MUD FILTRATF RESISTIVITY--OHM-METERS.

P Tk Tatatatatakatakatalatatataltalu ko koo ke huknl b alahn atAtea0anoao

FORTRAN IV MODEL 44 PS VERSION 3 LEVEL 1 DATF 69106 NEW MEXICO TECH PAGE Q002

AM = CEMENTATIUN EXPONENT IN F = A/POREFAM,

RMC = MUD CAKE KESISTIVITY-—OHM-METERS,

A = CNEFFICIENT IN MUD CAKE CORRECTION FOUATION--TMC = 1/8 INCH.
B = COEFFICIENY IN MUD CAKE CORRECTION FOUATION = 1/8 INCH.
C = CNEFFICIENT IN MUD CAKE CORRECTION EQUATION- = 1/8 INCH.
D = COEFFICTIENT IN MUD CAKE CORRECTINN FOUATION = 1/8 INCH.
E = CREFFICIENT IN MUD CAKE CORRECTINN FQUATION = 1/8 INCH.
§ = COEFFICIENT "IN MUD CAKE CORRECTINN FOUATION = 1/8 INCH.
6 = COEFFICIENT IN MUD CAKE CORRECTION FQUATION--THMC = 1/8 INCH,.

GRAD = TEMPERATURE GRADIENT OF ADUIFER.

Y = ORDINATE POSITION OF FPN-—INCHES .

HEIGHT = HEIGHT 0OF NUMERICS WRITTEN BY GALL NUMBER-~INCHES.

THETA = ANGLE WITH RESPECT TO CAL COMP COORDINATES FUR WRITING
EPN~~DF GREES «

NN = NUMBER OF DECTMAL DIGITS TO RIGHT OF DECIMAL IN FPN {=1 Sup=-
PRESSES DFLIMAL POINT.)

1= SUBSCRIPT FUR ABSCISSA OF FPN,

2 = FINAL TIME-VALUF FOR CALCULATING EXECUTION TIME.

TIME = PROGRAM EXFCUTION T IME=~ SECOINDS o

SURSCRIPTED  VARIARLES~-—

IDATA = DATA PUINT NUMBER,
JDEPTH = DATA PUINT DEPTH---—FFET,
RMN = MICRONDRMAL - RESISTIVITY READ FROM MICROLOG--OHM-METERS o
RQ = PEEP INDUCTION RESISTIVITY-—OHM-METERS.
F = APPARENT FDRMATION RFSISTIVITY FACTOR.
RS = TOTAL DISSALVED SOLIDS CONCENTRATINN--PPM.
RW.= WATER RESISTIVITY-~OHM-METERS.
POR = PORNMSEITY INDEX CALCULATED FROM F = A/POREXAM.
SPCOND = SPFCIFIC CONDUCTANCE NF WATER=-MICROMHOS/CHM.
CL = CHLNRINE CUNCENTRATION--PPM.
S04 = SULFATF CUNCENTRATION--PPH.
RXUC = MICRANOKmAL RESISTIVITY CORRECTEN FOR TEMPERATURE AND
MUNC AKE-~(HM/METERS o
ROC = TEMPERATUKE CORRECTED DEEP INDUCTION RESISTIVITY~-NIHM-METERS
TDSP = TDS RESCALFD FAR PLOT-~INCHES.
4P = SN& RESCALFD F(R PLOT~—INCHES.
PORP = PAROSITY INDEX RESCALLED FOR PLOT--INCHES.
ABC = DATA PAINT DEPTH RESCALED TO 2 INCHES/100 FEET.
X = ARSCISSA POSITINN DF FPN-=INCHFS.
FPN = DEPTH LABEL=—-A FLOATING POINT NUMAER.
RMI1 = MICROINVERSF RESISTIVITY A4S READ FORM MICROLUG-—OHM-METERS,
RXOK = 1.16%RMN-~AN EMPIRICAL RESISTIVITY USED TU DEFINE AQUIFER
UNITS THAT MAY sk CLASSIFIED AS SANDY-CLAY.
Sp = PEFLECTIUN OF SP CURVE FROM LEFT ENGE OF TRALK 1--INCHES,
W = RATI RMN/KMC—-A PARAMETER IN MUD CAKE CHRRECTIONS,
RX0D = MICRONDNMAL RESISTIVITY CORRECTEDN FOR MUD CAKE-—[HM-METERS.
t####ﬁ“ﬂtﬁt#a’::sttt$$t$u$$tt*§~$$3S#ct::’x*ﬁtv#tt#ttt*:et*:tﬂttl#sﬂ:t#

FaBER % a% % AERATFFEHCHARTERRE
SHBPROGRAMS CalLLEN--

cLnex

IBCOME . .
SETMSG

pLOT

NUMRFR

N T Lo tatalatakata ke ke R ke Ko R L A A A YN Tatakatakatalakakatatakaks kel atataRalo Kakehulolalany)



FORTRAN IV

0001
0002

0003
0004
0005
0006
0007
0008
0003

0010
0011

0012
0013

0014
0015

0016
0017

0018
0019
0020
0021
0022
0023
0024

0025
0026
0027

o028

FORTRAN 1V

0029

0056
0057
0058
0059

0060
0061

65

MUODEL 44 PS VERSTON 3 LEVEL 1 NATF 69106 NEwW MEXICIHH TECH
[% FRXPR#

[ tvxtﬁttattnﬂtaatnﬂvttt##ﬁ&tﬂtvtttttcﬁﬁﬁdﬂtﬂa?k»nﬁxcﬁt#ﬂkaﬁtnnuﬂkut

€

c

[

faXy]

faXaXal

Fakal
I

2

o0

600

(32X

610

faXsl

e a0 0o

MDDE

afne o0n

700

=

61

701

ae a0 e 60

6000

CALL CLOCK(TY)

DIMENSION TRATALZY 11, JDEPTHIZLY JoRMNE2TT hkl)(?l))cl"(?ll)vll!&l?ll 1,
#RWIZ11)PHRIZLE 1 SPOONDE211),CL (211 ).KXII(.l'/II)yk(l(l(?)l)vll!\b’(/ll).
2504P 12111 PORPIZITILABCIZ1Y YeX {6 o FPNEAY
*, 5041211}

#,RMI1E211 1, RXURL211)
#,5P (2111}
*, W {211 1,RX01(21L1)

PARAMETRIC DATA.
N o= 211

AVIENMP = T2.

1D 510.

RHT = Ré&.

RMF = 5.9

AM = 1.5

RMC = 640

READ FROM DATA CARDS--DATA POINT NUMBER, DEPTH: MICUKNHRMAL o
INDUCTION, AND MICROINVERSE RESISTIVITIFS, AND SPe
READ(S.I)(IUATA(K)‘JDEPTH(K);RMN(K),R(HK).RMIHK)'SP(KMK=\¢N)
FORMAT(214,3F5.1,F4.2}

WRITE. PROBLEM JUENTIFICATION o

WRITEL6,42)

FORMAT{'91,// /40X, *SOCORRU COUNTY, NEW MEXICU WATER WELLF o /749X,
*$6S TEST WELL #B-5%)

WRITE SOME PARAMETRIC DATA.
WRITE (64600} —
FORMAT (7//729%, PRME = 5.4 OHM-N 2 B4F 1 /31K '8 = 1.5%:////)

LABEL LINE PRINTER OUTPUT.

WRITE(6461013

FORMATL lnX.'UATA'VSX,'DEPYH‘.SX"RMN"7X"RO',BX.'*‘,BX.‘F"()X‘
*'PUR"’QX,'SPCUNU"7X,'TDS‘,BX,'CL'.7K"SUQ‘,6X,'REMARKS'l

CONSTANTS FOR MUD CAKE THICKNESS OF 1/8 INCHES
A = ~0.329983%E-04
= +0.1307268E-01
= -~0.2115985€+00
= 0.1284551E+01
-0.3342364E+01
+0.5336034E+01
-0.1959661E+01

B
c
o
E
¢

G

DETERMINE TEMPERATURE GRADIENT.
GRAD = {BHT=AVIEMP)}/TOD

PRIMARY DD LOOP.
PO 40 K = 14N

MUDCAKE CORRECTION FOR THMC = 1/8 INCH ASSUMED ’
W{K)} = RMN{K}/RMC
RXDI(K) = (AtH(K)*‘6*B*N(K)**5+C¥H(K)t*'»+D*H(K)#=3+E¢N(K)**2¢U$H(K

L 46 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICO TECH

* 4G 1FRMC

ADAPTED. FROM SCHLUMBERGER, 106 INTERPRETATION CHARTS Yy Pa 34,
1968.

IF{RX(L{K).LE.0.01G0 TO 611

TEMPERATURE CORRECTIONS TO RO, RX01.
TEMPERATURE CORRECTIONS ARE 0 77 F.
ROC(K) = RO{KI®{AVTEMP + GRADXJDEPTH{K) }/77.

RXOR{K} = 1.15%RMNI{K])

RXOC{K) = RXﬂl(K)8(AVTEMP+GRAU°JDEPTH(K))/77.
60 TO 701

RXO1{K} = RMNIK}

GO To 700

DETERMINE APPARENT FORMATION RESISTIVITY FACTOR.
F{K) = RXOC(K}/RMF

DETERMINE WATER RFSISTIVITY.
RW(K} = ROCIK)/F(K]

DEYERMINE WATER SPECIFIC CONDUCTANCE.
SPCOND(K Y = 10000.00/RWIK)

SELECT PROAPER INTFRPRETATJON CONTROL EQUATINNS .
TFISPCONDIK )L T 227004160 70 6000

Ift SPCUND(K).GE.Z700..AND.SPCOND(K J.LE.3440.1GU TO 6010
1F{SPCOND(K }.6T.3440.160 10 6020

TDS(K} = 0.705%SPCONDIK)

6001 SD4{K) = 0,222%SPCONDIK }

4002

6010

CLIK) = 0.,079%SPCONDIK}
60 T 705

TOS{KY 0.,705%$PCONDIK)

6011 SO&IK) = 0.1395%SPCONDIK ) + 225,

6012

£#020
6021
6022

foanAan an oo

[a Kol

CLIK) = 0,079%SPCANDIK])

&0 T8 705

IPS{K} = 0.705%$PCONRIK)

SQ4iK]) = 0.1395%SPLONDIK Y + 225,
CLIK) = 0.60R*SPCOND(K) - 1170.
60 10 705

NETERMINE PAROSITY INNEX.

705 PORIKY} = 50.0/(FIK)s*{1,07AK))

CLAY IDENTIFICATION POROSITY INDEX = 65%,
IF{POR{K },6T .65 JPURIKY = 65,

RESCALE ARC, POR, TDS, S04 FOR PLOT.

PORDBSITY, TRACK 11y 100 = 0%,

TNS, S04, TRACKS 71 & 111, 5000 - O PPM,
sp, TRACK 1, 10 MILLIVOLTS PER LOG DIVISINN.
ARC(K) = JDEPTHI(K1*0.02

PURPIK) = {575 — (Z.5£-02)10PUR(K))
TRSPLK) = (8,25 - {1.0E=03}%TDS{K}}
S04P{K) = (8.25 - {1.,0E-03 1S041K 1)

TEST FOR CLAY.
[F(RHI]IK).GT.RXUR(K))GQ 10 800
IF(RHH(K).LE.RXD“(K).AND.RM!X(K ).GE.RHN!K).ANU.TDS(K).LT.775-.AND

PAGE
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0003

0004



FOKTRAN 1V

0062

0063
0064
0065
0066
00867

0068

0069
0070

0071

0072
0073

0074

0075
0076

0077

0078
0079

0080

0081
o082

0083

0084
0085

0050
0091

FORTRAN 1V

0092
0093
0094
0095
0096
0087
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0li0
0111
011z
0113
Ol1l4
01315
0116
0117
o118
0119
o120
0121
0122
0123
1124
0125
nlze
0127
0128
0129
0130
0131
0132
4133
n1is
0135
0134
0137
134
0134
0140
nlat
0142
0143
0146
01465

0146
0147

66

MODEL 44 PS VERSIGN 3 LEVEL 1 DATF 69106 NEW MEXICH TECH PAGE

[aXa)

oo oo

[
<

cono0n

[3XaNalal

aoan

B LTINS K )L GF e 500 o ANDSO&IK ) 4L T, 250, IG0 T 810
TE(RMIT{K }L LT RMNIK 1 IGU TO 3

IF NN CLAY, TEST AND CLASSIFY WATER QUALITY.
IF{TOSIK }.GE . 1000, G0 TU 4
IFLSU6{KILG6FL250.160 TO 4
TF(TDSIK )T 775, W ANDLTDS{K ). GEL500. G T 6
TFETOS(K ) LT.H00. 360 YU 5
4 WRITE(6+10 JIDATATIK J3JDEPTHIK JSRMN{K )(ROIKYF KD PORIKY ySPUONDIKY ST
=DS{K P CLIK F5 SU4{KY
10 FORMATUI4Xs 165 6Xy14,2{0X F5.1 192Xy 157 12K F301 44X eFaL144X 1 F6,145XsF
27.09215X4F5.0135Xs *NACCEPT? }
Gh TN 40
S WRITE(6+20)IDATAIK) s JDEPTH{K }yRMNIK }4RUIK ) 4F (K} ¢ POR{K Y, SPCONDIK) ST
ANSIK JLLLIK 1,804 (K
20 FORMATIOX:1436X, 1oy 2{0X F5.1) 92811 32X F3,1 14X Faa1s4XyFO.140XF
*T.0,2(5X¢F5.0),4X, *GOOD-SCREEN' }
G0 TO 40
& WRITE{6,301IDATACK )4JDEPTHIK JyRMN{K }oROIK} s F{K},PORIKYSPCOND{K) T
#DS{K)WCL UK}, SU4LK]
30 FORMATIOXy1ay6X o 16.4204XeF5.1 042X s 221, 2X 1 F3.1 44X eFaal4X P61 45XsF
#7.092(5X,F5.0}45X, 'PACCEPTY )
G0 TC 40
BOO WRITE(6+910)IDATA{K ) ¢JUEPTH(K }oRMN{K }4RO (K} 4FIXK} s POR{IK),SPCUNDIK]
#TDS{K }2CL (K }ySD4IXK )
Q10 FORMAT(4X s 14,6Xs 14s2 (6XsF5.1132Xs %1 42Xy F3,134XeF40104X F6a1y05XF
#7.042(5XsF5.01,6X, *NACCEPT-CLAY?)
G0 70 40
810 WRITE(6,8113IDATALK )y JOEPTHIK Y RMN{K };RO(K] yFI{K}POR(K}4SPCOND{K),
*TOS{K)SCLIK),SO4(K)
B11 FORMAT(OX T4, 6Xs14,214X F5.1 142X %1 42X 1 F3.114X F4el14XsF6.145XF
#7,092(5XF5,0),5Xy FPACC/SANDY-CLAY! }
60 TO 40
40 CONTINUE

w

WRITE COLUMN IDENTIFICATION.
WRITE(6,610)

DETERMINE PROGRAM EXECUTION TIME.
CALL CLOCK{TZ}

TIME = T1-T2

WRITE{ 6,90 )TIME

90 FORMAT(/////40X,$PROGRAM TIME [N SECONDS = 1.E14.7}

=}

IDENTIFY PROGRAMMER,
WRITE{6493999 1}
9999 EORMAT{////25X, tPROGRAM 8Y~===1t,//30X, *RONALD M, BRIMHALL',/30X,'B
#0X 31 CAMPUS STA.',/30X,*SOCORRD, N« Mo 8780L*¢)

PLOT RESULTS IN LOG {GRAPHIC) FORM,
LOG GRID SCALE~-2 INCHES PER 100 FEET.
CALL PLOT{O0.y-15%.4-31

CALL PLOT(15.4144,=3)

ESTABLISKE LOG GRID

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69106 NEW MEXICOD TECH PAGE

CALL PLOT(0.42.5,2}

CALL PLOT{0.43.25,3}

CALL PLOT{0.,,8.25,2)

CALL PLOT(10.,8.25,2)

CALL PLOT{10.43.25+2)

CALL PLOT(0.,3.25;52)

CALL PLOT(0.42.5:3)

CALL PLOT(104492.5+2)

CALL PLOT{10.,0.42}

CALL PLOT{0.40.52)

CALL PLOT(0.45.75+3)

CALL PLOT{10445.,75,2)

CALL PLOT{10.:84+3}

CALL PLOT{0.+8492)

CALL PLOT(1.48.25,+3)

CALL PLOT(1.,3.25,2)

CALL PLDTH1.,42.543)

CALL PLOT(1.40442)

CALL PLOT{2.404.43}

CALL PLDT{2442.542)

CALL PLOT12,,3.25,3) .
CALL PLOT(2.+8.2542)

CALL PLOT{3.4B.25+3)

CALL PLOT(3.,3,2542}

CALL PLDT{3.42.593)

CALL PLOT{3.,40.,+2)

CALL PLOT{44450.,3)

CALL PLNT{4.42.5,2}

CALL PLOT(4,,3.25,3}

CALL PLNT{&a48,2547)

CALL PLAOT{5.98.25,3}

CALL PLOTIS, 2542}

CALL PLUTI5.0,245¢3}

CALL PLUTIS, 40,42}

CALL PLOTI6240.43)

CALL. PLAUTEA, 174547}

CALL PLOT AR 3a2993)

CALL PLOTHR eHoZDe7)

LALL PEIT(T,gR07Re%)

CALL
CALL
ALt
CALL
LALL PLUTIH, ¢7.547)
CALL VLT iBLe 307504
LALL PLUT R, o 8./557 )
CALL PLUOT{Y o B0y}
LALL PLOTHY, 3442547}
CALL PLOT{Y.4265,3)
CALL PLOTIY,40.47)
CALL PLUTIING 000 3)
CALL PLUTU10.024%423
CALL PLNTUI0.,3,25,3)
CALL PLOTI10.4%8.2542)

*2503DEPTH LABEL#¥0xX

Y = 2,835
HE IGHT = 0,10

0005

0006



67

FORTRAN 1V MODEL 44 PS VERSTON 3 LEVEL 1 DATE 69106
0148 THEYA = O.
0149 NN 1
0150 N =
a1s51 READ(5,9998(XT1)},FPNCI}, [ = 14N}
0152 9998 FORMAT(F&L.24F4.0)
0153 D0 1000 1 = 1N
0154 B CALL NUMBERUX (1 19 Y4 HEIGHT ¢ FPN{T 1, THETASNN)
0155 1000 CONTINUE
4
c
c sxwe¥ INE GENERAT JONwR#
[
C
C SP LINE GENERATION
4
0156 N = 210
0157 CALL PLOT(ARCI1),SPI11},3)
0158 DO 1002 K = 2.
0159 CALL PLOT{ABLEK ),SPIK 12}
0160 1002 CONTINUE
C
€ PORDSITY INDEX LINE PLOT
4
0161 CALL PLOT{ABC{1}+PORP{11,3)
0162 DO 1001 K = 2,N
0163 CALL PLOT{ABCIK ). PORP(K}2)
0164 1001 CONTINUE
1
C TOS LINE GENERATIDN
<
0165 CALL PLOT{ABC{11,TDSP{1 1,3}
nles 00 1003 K = 2,N
o167 CALL PLOT{ABCI{K },TDSP{K 142}
0168 1003 CONTINUE
(4
< S04 LINE GENERATION
c
D169 CALL PLOT(ABCU1}1,504P(11,31
0170 DN 1004 K = 24N
0171 R CALL PLOT(ABCIK ) ¢SO4PIK}I2)
0172 1004 CONT INUE
C
c FILE MARK,
0173 CALL PLDT(20.,0.,9991
o174 STOP .
0175 END
SCALAR MAP
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION
Tl 000198 N 00019C AVTEMP 0001AQ
RMF 0001AC AM 0001B0 RMC 000184
B 0001C0 C 0001C4 B 0001C8
6 000104 GRAD 000108 12 00010C
HE 1GHT CO0LlES THETA O001EC NN 0001F0
ARRAY MAP
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LDCATION
IDATA 0001ES JDEPTH 000544 RMN 000890
FORTRAN 1V MODEL 44 PS VERSION 3 LEVEL 1 DATE 69106
108 001274 RW 0015C0 POR ©00190C
RXBC ©022F0 ROC 00263C TOSP 002988
ABC 00336C X 003688 FPN 003600
RXOR 003080 SP 0040CC L] 004418
SUBPROGRAMS CALLED
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION
€L0OCK 004ABO IRCOMA 004 AB4 PLOT 004ABR
LABEL MAP
LAREL LOCATION LABEL LUCATINN LAREL LOCATION
1 DO4ECS 2 O04EF4 600 004F5C
611 005180 701 005194 6000 0N5224
6010 005266 6011 005286 6012 005294
4022 0052E0 705 0052F6 3 005454
5 0055A0 20 005620 & 005670
910 00578C 810 0G5S A0C 811 00588C
9999 00598C 9998 005CA8 1000 005CES
1003 QO0SE4A 1004 GG5FLS

YOTAL kEMDRV REVUIREMENTS 006020 BYTES

COMPILER KIGHEST SEVERITY CODE WAS O
/7 EXEC LNKEDT{MAP}

LIST PHASE BODEAP %

LIST INCLUDE BODEAP,L

LIST AUTOL INK CLOCK

LisT AUTOLINK TBCOM#

(3331 AUTOL INK PLOT

[B4:3) REP 000560 0010000,0000 PLOTAPE 22 DEC 68 W/0 SFNSW
LIST AUTOL INK NUMBER

LIST AUTOLINK FRXPR#

LisT AUTOL INK RCBORG#
LIST AUTOLINK USERCPT
LIST AUTOL INK UNITABH
LIST AUTOL INK SYMBOL
L1sT AUT O INK FRXPI#
LIST AUTOL INK ALDG1O
t1IsT AUTOL INK EXP
LISTY AUTOL INK SIN
LIsT ENTRY

NEW MEXICU TECH

SYMBOL
1D

K

E

TIME

I

SYMBOL
RO

LOCATION
000144
000188
0001CC
0001€0
0001F4

LOCATION
©008DC

NEW MEXICO TECH

SPLOND
S04P
S04
RX01

SYMBOL
NUMBER

LABEL
610
6001
6020
4
30
40
1002

001C58
002LD4
O036E8B
006764

LOCATION
004ABC

LOCATION
Q04FAR
005244
0052AC
0054CE
0056F0
0058E0
005D54

‘CREATED
CREATED

CREATFB

PAGE

PAGE

0007

SYMBOL
BHT

A

Q

Y

SYMBOL
F

0008

cL
PORP
RMTL

SYMRNL
FRXPR#

LARFL

700
6002
6021
10

800
S0
1001

LOCATINN
000148
0DO1BC
0600100
0001E4

LOCATION
000F28

001FA4
003020
003A34

LOCATION
004400

LOCATION
0050EA
005254
0052CC
005554
00573C
005948
0050CC
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SOCORRD COUNTY, NEW MEXICH wATER WELL

©S6S TEST wELL #B-5

RMF = 5.4 0HM-M 3 84F
M= 1.b *
RN RO = F POR SPCOND 705 ot su4 REMARKS
10.9 70.0 * 2.3 29.0 342.5 241, 27, 76, GONN-SCREEN
13.0 100.0 * 2.8 25,1 298.6 210. 24. 66, GOAN-SCREEN
10.0 50,0 * 2.0 31.0 433.4 306. 34, 96, GONN-SCREEN
7.2 46.0 % 1.4 40.2 319.2 225. 25. 7. GONN=SCREEN
7.0 50,0 * 1.3 41.1 283.2 200, 22. 63, GOON-SCREEN
7.1 60,0 % 1.4 40.6 2404 169, 19. 53. GDON-SCREEN
7.4 46,0 % 1.4 39.2 330.5 233, 26. 73, GAON-SCREEN
6.8 41,0 * 1.3 42.1 332.4 234 26, T4 GOOD-SCREEN
7.5 39,0 * 1.5 38,7 396.3 279, 31. 88. GOON-SCREEN
6.5 44,0 ¥ 1.2 43,9 291.1 205. 23, 65, NACCEPT-CLAY
8.0 43,06 * 1.6 36.7 388.8 274. 31. 86. GODN-SCRFEN
8.0 45,0 % 1.6 36.7 371.5 262. 29. 82, GUAN-SCREEN
8.1 43,0 % 1.6 36.3 3594.6 278. 3l. 88. GNNN-SCREEN
8.4 40,6+ 1.7 35.3 436.3 308. 34. 97. GOON~SCREEN
8.9 40,0 * 1.8 33.7 4736 334. 37. 105. GNNN-SCREEN
13,0 61.0 ¢ 2.8 24.9 489.2 345. 39, 109, GONN-SCREEN
Ye7 45.0 * 3.4 .22.3 783.0 552, 62, 174, PACCEPT
12.0 4RO * 2.6 2646 561.4 396. 44, 125, GONP-SCREEN
16.1 46,0 * 3.8 20.4 872.7 6154 &9, 194, PACCERT
15.8 51.0 % 3.7 20.8 765.8 540, 60, 170, PACCEPT
17.1 50.0 * 4.2 19.2 877.8 619, 69, 195. PACCEPT
13.0 50.0 * 2.9 24,8 596.8 421, 47, 132, GOON-SCREEN
13,0 56.0 * 2.9 24.8 532.9 376. 42. 118, 60ON-SCREEN
18.0 60,0 * 4.5 18,2 790.4 557. 62. 175, PALC/SANDY-CLAY
24.5 55,0 * 7.2 13.4 1371.6 967. 108, 304. NACCEPT
16.6 46,0 % 4.0 19.7 954 .4 673. 5. 212. PACCEPT
20,0 48,0 * 5.3 16.4 116044 818. 52. 258. NACCEPT
24.0 43,0 = 1.0 13.6 1494.3 1053. 118, 332, NACCEPT
17.0 48,0 * 4.2 19.3 906 .4 639. 72. 201. PACT/SANDY-CLAY
21.0 50.0 * 5.8 15.5 1200.0 846, 95, 266. T NACCEPT
18.0 53.0 * 4.6 18.2 894.8 631, 7i. 199. PACL/SANDY-CLAY
12.0 43,0 = 2.6 26.5 626.7 442. 50. 139, GOOD-SCREEN
11.0 50.0 * 2.3 2844 484 .8 342, 38. 108, GBOD-SCREEN
13,0 38,0 * 2.9 24.7 785.3 554, 62. 174, PACC/SANDY-CLAY
10.0 36,0 % 2.1 30.6 602.,0 424, 48, 134, GOON~SCREEN
15.0 49.0 * 3.5 21.7 739.8 522, 58, 164. PACC/SANDY-CLAY
12.0 50.0 * 2.6 26.4 539,0 380. 43. 120, GOON-SCREEN
11,0 2 50,0 * 2.3 28.3 484.R 342. 3. 108. GODD-SCREEN
1l.4 46,0 * 2.4 27.5 550.1 388, 43, 122. GROD-SCREEN
10.4 45,0 * 2.2 29.6 504.1 355, 40. 112. GOON-SCREEN
1.1 50.0 * 2.4 28,1 490,1 345, 39. 109. GOON-SCREEN
1.6 48,0 % 2.5 27.1 538.4 380. 43, 120. GOOD-SCREEN
11.7 45,0 * 2.5 2649 580 .4 409, 46, 129. GONN-SCREEN
11.3 41,0 % 2.4 27.7 £10.6 430. 48. 136, GOND~SCREEN
13.2 41.0 * 3.0 26,3 742.5 523. 59, 165. PACCEPT
12.0 42,0 % 2.6 2643 641.6 452, 51, 142. GOON~SCREEN
13.9 42,0 * 3.2 23.2 77647 548, 61, 172. PACCEPT
13.6 40.0 * 3.1 23.6 791.9 558. 63. 176. PACCEPT
7.0 41,0 * 1.4 40.4 345.4 243, 27. 7. GOON-SCREEN
13.0 45,0 = 2.9 24.5 678.2 478, 54. 151. GOND-SCREEN
12.3 42.0 * 2.7 25.7 661.8 467, s2. 147. GONN~SCREEN
12.0 43,0 # 2.6 26.3 626.7 442. 50. 139, GOOD~SCREEN
12.2 41,0 ¢ 2.7 25.9 671,0 473. 53, 149, GOOD=SCREEN
11,4 35,0 % 2.5 2744 723.0 510. 57, 160. PACCEPT
11.1 33,0 ¥ 2.4 27.9 742.5 . 523, 59, 165. PACCERPT
13,0 31.0 % 2.9 2435 962.6 679, 76« 214, PACCEPT
14,0 29,0 * 3.2 22.9 1135.8 801, 90, 252, NACCEPT
12.7 29.0 % 2.8 25.0 998.4 704. 79, 222. PACC/SANDY-CLAY
15,5 30.0 * 3.7 20.8 1266.3 893. 100, 281. NACCEPT
12.2 28.0 * 2.7 25.8 982.6 693, 78, 218. PACCEPT
13,1 11.0 * 3.0 2443 2740.1 1932, 216. 607. NACCEPY
11.0 7.9 = 2.4 28.1 3068.2 2163, 242. 653, NACCEPT
8.0 6.5 * 1.6 35.9 2572.2 1813. 203. 571. NACCEPT
8.2 B.3 o+ 1.7 35,2 20744 1462, 164. 461, NACCEPT
18.8 15.0 * 4.7 17.9 3161.5 2229. 250. 666, NACCEPT
22.0 16,0 * 6.3 14.6 4023.3 2836. 471, 786. NACCEPT
12.7 13,0 % 2.9 24,9 2227.1 1570. 176. 494, NACCEPT
9.5 11.0 % 2.0 31.4 1856, 1309. 147, 412. NACCEPT
13.0 20,0 * 2.9 24.3 1492.1 1052. 118. 331. NACCEPT
18.0 23.0 ¢ 4.7 17.9 2061.8 1454, 163, 458. NACCEPT
21.0 24,0 * 5.9 15.3 2500.0 1762 197. 555. NACCEPT
16.0 24,0 * 3.9 20.1 1657.4 1168, 131, 368. NACCEPT
16.0 24.0 * 3.9 20.1 1657.4 1168, 131. 368. NACCEPT
17.1 24,8 % 4.3 18.8 1828.8 1289. 144 406, NACCEPT
19.0 23.0 * 5.1 16.9 2238.9 1578. 177. 497, NACCEPT-CLAY
20.0 19.0 * 5.5 16.0 293144 20674 232. 634, NACCEPT-CLAY
21.5 15.0 * 6.2 1449 4145.3 2922, 521. 803. NACCEPT-CLAY
18.5 11.0 * 4.9 17.3 4494.5 3169. 5644 852. NACCEPT
7.0 8.5 = 1.4 39.9 1665.8 1174, 132, 370. NACCEPT
11.8 bas % 2.6 26.3 4124.0 2907. 513, 800, NACCEPT
8.0 5.0 * 1.7 35.6 3343.9 2357. 264, 691, NACCEPT-CLAY
4B 4.8 % 0.8 60.4 1579.1 1113, 125. 351, NACCEPT-CLAY
5.0 5.7 % 0.8 57.0 1449.6 1022, 115. 322. NACCEPT-CLAY
13.0 6.5 % 3.0 2422 4590.9 3237. 703. 865, NACCEPT
13.0 6.3 * 3.0 24,2 4736.7 3339. 763, 886. NACCEPT
14.0 6.1 = 3.3 2246 5399.8 3807. 1033, 978. NACCEPT
15.2 5.0 ¢ 3.7 21.0 7388.0 5209. 1844, 1256. NACCEPT-CLAY
4.0 4.8 = 0.5 65.0 959.2 676. 76, - 213. PACC/SANDY=CLAY
20.0 6.0 % 5.6 15.9 9282.8 6544, 2617, 1520, NACCEPT-CLAY
16.0 7.3 = 4.0 19.9 5449.1 3842. 1053. 985, NACCEPT
11.4 6.6 = 2.5 2649 3833.9 2703, 394, 760, NACCEPT
11.0 6.7 £ 2.4 27.7 3617.8 2551, 306. 730. NACCEPT
12.0 6.7 ¥ 2.7 25.8 4022.3 2836. 471. 786. NACCEPT
17.1 6e5 % 4ok 18.6 6752.6 4761 1585. 1167, NACCEPT-CLAY
17.0 6.3 * 4.4 18.7 69061 4869, 1648, 1188, NACCEPT-CLAY
14.7 6.5 % 3.5 21.6 5420.8 3822. 1042. 981. NACCEPT-CLAY
13.0 6.3 % 3.0 24,1 47367 3339, 763. 886. NACCEPT
12.1 Seb % 2.7 25.6 5042.5 3555, 887. 928. NACCEPT
3.5 4.5 = 0.3 65.0 558.3 394. 44, 124, GOOD-SCREEN
4.0 5.0 = 0.5 65.0 920.8 649, 73, 204. PACC/SANDY-CLAY
4.7 5.6 = 0.7 6l.8 1291.0 910. 102. 287, NACCEPT
4.3 6.5 = 0.6 65.0 887.6 626, 70. 197. PACC/SANDY-CLAY
6.1 10.0 = 1.2 44.9 1168.0 823. 92. 259, NACCEPT
16.0 20.0 = 4.0 19.8 1988.9 1402, 157, 442, NACCEPT-CLAY
20.0 23.0 . % 5.6 15.8 24216 1707, 191. 538. NACCEPT
18.0 25.0 % 4.8 17.6 1896.9 1337. 150. 421. NACCEPT
14.4 27.0 . % 3.5 2149 1268.1 894, 100, 282, NACCEPT
13,6 29.6 % 3.2 23.0 1092.2 770. 86. 242, PACCEPT
13.0 30,0 * 3.0 23.9 994.7 701. 79, 221. PACCEPT
11.0 28.0 = 2.5 27.5 865.7 610, 68. 192. - PACCEPT
12.0 32.0 * 2,7 25.6 842.2 594, 67, 187, PACCEPT
20.0 36,0 * 5.6 15.8 154741 1091, 122. 343, NACCEPT-CLAY
20.5 35,0 ¥. 5.9 15,4 1652.5 1165, 131, 367, NACCEPT-CLAY
14,0 32.0 = 3.3 22.4 1029.3 726. 81. 229. PACCEPT
25.0 40,0 * 7.9 12.6 1941.3 1369, o153, 431, NACCEPT
20.0 42,00 ¢ 5.7

15.8 1326.1 935, 105, 2%4. NACCEPT
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181 3590 640
182 392 10.0
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185 398 10.6
186 400 1.1
187 402 11.5
188 404 11.7
189 406 1.9
190 408 11.2
191 410 12.0
192 412 11.0
193 414 12.0
194 416 11.7
195 418 12.6
196 420 11.8
197 422 10,0
198 424 9.6
199 426 11.0
200 428 11.0
201 430 11.0
202 432 16.0
203 434 9.6
204 436 10.1
205 438 11.3
206 440 11.3
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208 444 12.0
209 446 10.0
210 448 11.2
21t 450 12.0
DATA DEPTH RMN
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21.0
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21,0
22.0
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2044
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20.0
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19.1
19.1
19.1
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16.0
15.0
14.5
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14.4
13.8
13.0
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8.0
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13,5
14,0
13.6
13,6
13.6
13.5
13.3
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12,4
12.0
11.0
9.0
9.3
10.3
11,6
10.8
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RONALD M,
BOX 31 CAMPUS STA,
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LS} 15.0
4.9 17.4
6.0 15,1
5.7 15.7
3.4 22.3
2.7 25.5
3.4 22.3
3.1 23.6
3.7 20.9
3.2 22.9
2.8 2544
2.8 25.4
3.1 23.8
2.8 25.4
2.8 25.4
2.7 25.9
3.4 22.2
3.4 . 22,2
5.7 15.6
4.1 19.6
4.5 18.4
5.7 15.6
5.7 15.6
6.2 14,9
5.7 15.6
2.8 2543
3.7 20.8
3.2 23.2
2.6 2647
2.4 27.9
2.6 26.2
41 19.5
3.1 23.6
3.3 22.7
2.5 2649
2.6 26.7
2.4 27.8
2.7 25.9
3.1 23,4
2.8 25.0
2.9 24.5
X3 16.3
40l 19.4
4,2 19.2
4l 19.4
4l 19.4
3.2 23.0
2.8 25.1
2.8 24.9
3.1 23,4
3.8 20.6
3.2 23.1
2.8 25.0
3.1 23,7
3.3 22.6
3.1 23.4
2.8 25.0
2.9 24,8
2.8 25.3
3.1 23.6
2.9 24.5
3.2 23.2
3.2 23.2
3.0 24,3
1.2 4443
2.3 28.8
2.6 26.7
2.2 29.7
2.5 27.5
2.6 26.5
2.7 25.8
2.8 25.4
2.8 25.0
246 2643
2.9 24.8
2.6 26.6
2.9 24.8
2.8 25.3
3.0 23.8
2.8 25.1
2.3 2B.6
2.2 29.6
2.6 2646
2.6 26.8
246 2645
2.3 2B.6
2.2 29.5
2.3 28.4
2.7 25.9
2.7 25.9
2.9 24,7
2.9 24.7
2.3 28.5
2.7 2641
2.9 2646
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PROGRAM TIME
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ASSFMBLE 0000S
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1500.0
1195.6
1478.3
1465.7
823.5
673.7

932.5
792.6
792.6
T6B.2
1029.3
1062.5
1989.2
1473.3
1403.5
1796.7
1856,.6
2000.0
2652.2
1347.5
1768.4
1281.2
1179.4
1104.7
983.6
1326.0
1105.2
1319.8
1113.8
1125.8
1104.7
1174.8
1507.1
1361.5
1404.1
245241
1894.2
2025.5
16574
1894.2
1507.3
1327.5
1361.5
1492.1
1898.0
1602.3
1410.9
1531.2
1642,1
1657.8
1684.3
1815.3
1820.2
2031.0
1930.3
2184.2
2318.6
2674.5
1423.7
1806.0
1795.5
1590.2
1718.4
1750.2
1880.4
1920.5
1961.1
1834,7
2026.2
186446
2191.0
210643
2388.4
2399.4
2408.0
2222.9
2353.3
2089.4
224444
2104.1
2046 .8
2108.1
2339.7
2339.7
2616.4
2778,3
2408.0
2692.2
2929.3
SPCOND

IN SECONDS =

LNKEDT 0039S

0.9161670E 02

UTILS 0000S

114, 333,
G4 . 265,
117. 324,
116. 325,
65, 183
53, 150,
72, 203,
68 . 191,
80. 224.
Tho 207,
9. 222.
6. 214,
T4, 207,
634 176,
63, 176,
6. 171
B, -229.
B4« 236,
157, 442,
116, 327.
111, 3i2.
142, 399.
147, 412.
158, bba4 .,
210, 589.
106, 299,
140, 393,
101. 284,
93, 262,
87. 245,
78. 218.
105. 294,
87. 245,
104. 293,
88, 247,
89. 250.
87. 245.
93. 261,
119, 335.
108, 302.
11t. 312.
194. 544,
150. 421,
160, 450,
131. 368.
150. 421
119. 335.
105, 295.
108. 302.
1i8. 331,
150, 421,
127. 356,
ilt. 313.
121. 340.
130. 365.
131, 368.
133, 374,
143. 403,
144, 404,
160, 451,
152. 429 .
173, T 685,
183, 515.
211 594,
112. 316.
143, 401,
142, 399.
126. 353.
136. 381.
138. 389,
149, 417.
152, 426,
155. 435,
145. 407,
160. 450,
147, 414,
173. 486,
166, 468,
189, 530.
190. 533,
190. 535,
176. 493,
186. S522.
165, 464,
177. 498,
166, 467,
162, 454,
167. 468,
185, 519.
185, 519.
207, 581«
219. 613
190. 535.
213. 598,
231, 634,

cL S04

USER 0260S

NACCERT
NACCEPT
NACCFPT-CLAY
NACCEPT-CLAY
PACCERT
GION-SCREEN
PACCHPT
PACCFPT
PACCERT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACC/SANMDY-CLAY
PACC/SANDY-CLAY
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCFPT
NACCEPT
MACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
REMARKS

TOTAL TIME O0O07M 07S



Secondary Programs

Secondary progrsms, examples of which are presented
in the companion volume [ Brimhall, 1969 |, compare the results
of the F-Method of water well resistivity log interpretation
with the results of the FF-Method when both methods are
applied to the same interpretation problem, Two secondary
programs were written; each based on the resistivity logging
method selected: FVSFFL for the inducticn/proximity log com-
bination and FVSFF2 for the induction/microlog logging combi-
nation. Comparisons of the two'interpretaticn methods are
made on the basis of TDS concentrations only, Each program
presents the calculation results in both table and graph form;
one graph is a plot of TDS concentrations determined by both
interpretation methods and the other graph is a plot of F
vs FF, Bach program contains statements that explain the

execution of the progranm.
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PRESENTATION AND DISCUSSICN OF RESULTS

Exsmples of Adjunctive Interpretation Results

FF.Method (One-log Approach)

Figure 9 illustrates a portion of the tabulated ad-
junctive interpretation results for the El Paso ﬁatural Gas
Company Test Well #3 that is located in Area 'W" of the Hueco
Bolson near El Paso, Texas, See Appendix C, The dual induc-
tion-laterolog with spontaneous potential, showun in the figﬁre,
was the only log recorded,

The line printer tabulation includes the following
data: (1) data point number, (2) data point depth in feet,
(3) the deep depth of investigation induction resistivity as
read from the log in ohm-meters; (&) the corresppnding cale
culated values of water specific conductance in micromhos
per centimeter, and (5) water resistivity in ohm-meters;

(6) the calculated parameters relating to water quality--TDS,
Cl, SOy, and HARD in parts per million; and (7) under REMARKS
are listed the corresponding water quality and aquifer clas-
sifications. Included are the well identification and some
parametric data. A portion of the induction log is included
to illustrate the correlation between the tabulated log data

and results and the resistivity log. The heavy lines corre-
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late two pqrtions of the aguifer., Notice the pattern of the
comments under the column titled REMARKS., The aguifer units
which should be screened for production are easily identified,
Figure 10 is an example of the computer plots of the
results tabulated in Figure 9, Plotted as a function of well
depth are TDS, Cl, SOy, and spontanéous potential, The concen-
tration scale for the TDS and Cl parameters relating to water
quality is O té 4000 parts per million, for the SO parameter
the scale is 0 to 1000 parts per million. The depth scale is
5 inches per 100 feet on the original plot. 250 parts per
million cutoff lines are included on the log for delimiting
the maximum CL and SOy concentrations acceptable under the
selected quality standérds. The cutoff and the graphical
presentation make it easy to decide which intervals along
the weil bore should be screened. 4 porosity index is not in-
cluded because, under the FF=Mothod, the porosity is assumed

the same for all aquifer units in the well.
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Fig. 10. Log form of the results tabulated in Figure 9,



F-Method (Two-log Approach)

Figure 11 illustrates a portion of the adjunctive
interpretation results for the USGS Test Well #B-5 that is
located in the Bosque del Apache Grant, New Mexico., Not shown
in this illustration is the microlog that was recorded as part
of the logging prégram. ‘The line printer tabulation includes
the following data: (1) data point number, (2) data point
depth in feet, (3) micronormal resistivity in ohm-meters,

(4) deep depth of investigation induction resistivity as read
from the logs in ohmemeters; (5) the corresponding calculated
values of the formation resistivity factor, (6) porosity index
in percent, and (7) water specific conductance in micromhos
per centimeter; (8) the parameters relating to water quality--
DS, C1l, and SOy in parts per million; and (9) under REMARKS
are listed the corresponding walter quality and aquifer unit
.¢1assifications. Included are the well identification and
some parametric data. A portion of the open hole inductlon
log with spontaneous potentiai is‘included to illustrate the
correlation between the tabulated lqg data and résults and the
open hole log. The complete logs are reproduced in Plates Ila
and IIb,

Figure 12 is an example of the computer plot of the
results tabulated in Figure 11, Plotted as a function of well

bore depth are TDS, S5Oy, porosity index, and spontaneous

\
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potential. The Spontaneoué potential is included for correlation
purposes. The concentration scale for the parameters relating
to water quality is O to 2000 parts per million, the porosity
index scale is O to 100 percent. The depth scale is 2 inches
per 100.feet on the original plot. A line representing the
upper.limit of sulfate ion concentration acceptable under the
quality standards selected is drawn on the plot at 250 parts
per million. This cutoff and the graphical presentation make
it easy to decide which intervals along the well borebshould
be screened for production. The porosity index helps determine
lithology.

Examples of other log interpretations by the F-Method

are included in the companion volume rBrimhall, 1969 |,
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2600 = 3.9 20.1
24.0 = 4.3 1848 1828.R
23.06 = 5.1 16,9 2238.9
19.0 * 5.5 16.0 2931.4
15.0 . % 6.2 14.9 4145.3
11.0 % 4.9 17.3 4a8%, 5
8.5 % 1.4 39.9 1685.8
bee ¥ 2.6 2643 4124.0
5,0 ¥ 1.7 35,86
4,8 % 0.8 604
5.7 * G.8 57.0 1449 .6
5.5 * 3.0 24.2 45390,9
6.3 = 3.0 242 4736.7
6.1 % 3.3 22.6 5399.8
5.0 * 3.7 21.0 7388.0
4.8 * 0.5 65.0 $59.2
6.0 % 5.6 15,9  9282.8
7.3 0 4.0 19.9 54549.1
6.6 * 2.5 26.9 3833.9
6.7 % . 244 27.7 36)7.8
6T ® 2.7 25.8 %022.3
6.5 F bk 18.6 6752.6
Bba3 A& hub 18.7 $906.1
6.5 * 3.5 2l.6  5420.8
6.3 = 3.0 2¢.1 473647
S.4 v 2.7 25.6 5042.5
4.5 % 0.3 65.0 558.3
5.0 * 0.5 65.0 920.8
5.6 * D.7 61.8 1291.0
5.5 & 0.6 65.0 887.6
100 * 1.2 469 11680
20.0 ¢ 4.0  19.8  1988.9
23.0 * 5.6 15.8  2421.6
25.0 % 4.8 17.6 1896.9
27.0 * 3,5 21.9 12681
29.0 * 3.2 23.0 1092.2
El = 3.0 239 994.7
28.0 * 2.5  27.5 865.7
32,0 % 2.7 25.6 842.2
36,0 % 5.6 15.8 1547,1
35,0 % 5.9 . 15.4  1652.5
32.0 ¢ 3. 22,4 1029.3
40,0 = - 12.6 1941.3
“2.0__*. 5 15.8  1326.1

Fig. 11. Example of adjunctive interpretation

Portion of line printer output and induction log

Test Well #B-5.
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Fig., 12, Log form of the results tabulated in Figure 11.



Comparison of Log Analysis Results With
Corresponding Chemical Analysis

Log analysis results relative to chemical analysis
results Wére determined by comparing weighted-average log cale
culatibns with the chemical snalysis of a water sample ob-
tained during pumping of the well subsequent to the well's
completion. This was required by the fact that chemical
analysis for a given well is generally performed on a composite
sample rather than on separate samples from each water-producing
interval, The weighfing factor, for each screened interval,
was determined as the ratio of the screened interval thickness
to the sum total of thicknesses of all the intervals, = The
example in Table 3 illustrates the method.. To justify the
use of the weighting factor, three assumptions.were necessary.
It was assumed that: (1) the permeability is the same for all
aquifer units, (2) the energy losses in moving the water from
within any aquifer unit to the well bore is the same for all
aquifer units screened, and (3) the energy losses in producing
the ﬁater from the well bore to the>surface are negligible,

Percentage deviation between log analysis determined
concentrations and chemical analysis determined concentratiéns

was calculated from

- ¢ Deviation = (Log conc., - Chem, cone, )x100,

Log conece., %)

7
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The following scheme for comparison standards was used:
(1) If the comparison resulted in a percent difference within
10 or 15 percent, the comparison was considered very good,

(2) If the comparison was between 15 and 30 percent, the com-;
parison was considered favorable, (3) If the comparison raesulted
in a percent difference greater than 30 percent, the comparison
was not favorable.

Table 4 lists a comparison sﬁmmany for all wells cone-
sidered in this thesis, except one, for which the requisite
comparison data were available, Comparisdns are made between
chemical analysis results and log analysis results for both the

F- and the FF-Methods.
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Discussion of Resultis

USGS Test Well #B-5

Figure 13 and Table 4 illustrate average log analy-
sis results, as determined from the FMethod, compared with
the chemical analysis of a pump sample for the USGS Test Well
#B.5 which is located in the Bosque del Apache Grant, New
Mexico. The well screen was designed by the USGS.

The average log analysis TDS concentration is 610 ppm;
the chemical analysis concentration was reportéd as 719 ppm
[ Cooper, 1968 ] for an 18 percent deviation, The average log
analysis S0; concentration is 212 ppm as compared with 234 ppm
reported in the chemical analysis for a 5 percent difference.
The log analysis (L concentration is 85 ppm; the chemical analy-
sis concentration is 82 ppm.- The corresponding ClL difference
is 4 percent.

Particularly interesting are the TDS, SOy, and Cl con-
centrations determined from resistivity logs without applying
mud cake corrections to the micronormal resistivity readings.
On Figure 13, the points plotted inside the squares correspond
to these concentration values, All points plot just below the
line representing +30 percent of the abscissa value, The mud
cake correction was made assuming a mud cake thickness of 1/8

of an inch. This correction is important if the induction
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log and the microlog logging program are to give useful

interpretation results.



AVERAGE 10G ANMALYSIS ION CCNCENTRATION/ppm.
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Fig., 13. Weighted average log results compared with
chemical analysis of a pump sample for USGS Test Well
#B-5, Bosque del Apache Grant, Socorro County, New lMexico.



City of Belen Water Well #4

Figure 14 and Table 4 illustrate the average log analy-
sis results, determined from the F-Msthod, compared with the
chemical analysis of a pump sample for the City of Belen, New
Mexico, Water Well #4., The well screen was designed for the
intervals listed on the graph by a commercial well screen com-
pany.

The average log analysis TDS concentration is 530 ppm
as compared with 488 ppm from chemical analysis [ggléﬁﬁy 1968 |
for an 8 percent deviation., The average log analysis concen-
tration of SOQ, is 178 ppm as compared with 195 ppm from the
chemical analysis for a 10 percent difference., The log analysis
average CL concentration is 24‘ppm and 23 ppm from the chemi-
cal analysis; from a practicle standpoint, this represents

identical results.
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Fig, 14, Weighted average log results compared with
chemical analysis of a pump sample for City of Belen
Water Well #4, Valencia County, New Mexico.



El Paso Natural Gas Company Test Well #3

Figure 15 and Table 4 illustrate average log analysis
results, as determined from the FF-Method, compared With the
chémical analysis for the El Paso Natural Gas Company Test
Well #3. This well is located in Area '"W" of the Hueco Bolson
near El Paso, Texas, The comparison is based on the chemical
analysis of a drill stem test sample recovered during the test
of an aqﬁifer‘unit between borehole depths of 520 feet and 542
feet. Included on this chart are concentration values of TDS3,
SO, Cl, and HARD as caleium carbonate,

The average log analysis TDS concentration is 713 prm;
the chemical analysis concentra£ion was reported as 635 ppm
[gglng 1968 | for an 11 percent difference. The average logA
analysis S0Oj concentration is 189 ppm as compared with 135 ppm
reported in the chemical analysis for a 29 percent deviation,

The log analysis Cl concentration is 154 ppm; the reported chemi-
cal analysis concentration is 142 ppm for an 8 percent deviation.
The average log analysis HARD concentration is 62 ppm; the re-
ported chemical analysis hardness is 55 ppm, the corresponding

deviation is 11 percent.
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City of El Paso Water Well #3 Offset

Log analysis and chemical analysis comparisons for
several aquifer units were possible for the City of El Paso
Water Well #3 Offset, located in Area "V' of the Hueco Bolson
near El Paso, Texas. Drill stem tests were made of aquifer
units throughout the extent of the well bore. The results of
eight tests were made available for this work EEEEEEEJ 19687,
Figure 16 summarizes the average log analysis results with tﬁe
chemical anaiysis of drill stem test samples, Weighted average
concentration values for TDS, SOy, and ClL from the log analysis
were plofted as a function of the results of the corresponding
chemical analysis, Figure 16-A contains comparative results
obtained for‘TDS concentrations from both the F=Method and the
FF-Method, Figure 16-B contains comparative results of 30y
and Cl concentrations obtained from the F-Method only.

The relative accuracy for this well is classified as
being unfavorable, For concentration values of TDS and Cl,
the scatter of points about tﬁe line of perfectvaéreement is
too great to indicate a favorable comparisoh. The Cl compari-
son qualitatively exhibits the better correlation--but, only
one quarter of the points approach perfect agreement, The
50, comparison is generally linear, However; the 50, concen-
trations determined by chemical analysis are 3.5 times greater

than corresponding log-determined concentrations.
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Some unknown combination of geologic factors’that do
not correlate with the basic iﬁterpretaticn control model are
partially responsible for this extreme divergence in relative
accuracy. A study of the City of EL Paso Water Well #3 Offset
logs, that I performed which was not a part of the thesis prob=
lem, indicated the presence of an amulus of low resistivity
fluid between the flushed zone and the uncontaminated zone

[Gondouin and Heim, 1964 |,
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Comparison of F- and FF-Methods

For the same aquifer units, how does the FF-Method
compare with the FlMethod in determining concentration values
of parameters relating to water quality? Figures 17, 18, and
19 compare the two methods for the TDS content of the following:
wells: City of Belen Water WellA#Q, City of ELl Paso Water Well
#3 Offset, and USGS Test Well #B-5, These figures are computer
plots of the programs named FVSFFl and FVSFFZ2.

Each figure is made up of two graphs. One graph illus-
trates the comparisen of TDS concentrations as determined by
both the F-Method (TDSF) and the FF-Method (TDSFF). TDSFF is
plotted as ordinate and TDSF is plotted as abscissa. The com-
panion graph compares the field formation resistivity factor,
which is assumed the same for all aquifer units, with variation
of the formation resistivity factor for each aquifer unit.
Field formation resistivity factor is plotted as ordinate and
the formation resistivity factor (designated "aquifer-unit
formation resistivity factor™) is plotted as abscissa., On each
graph is ohe line representing perfect agreement between the
two methods and lines representing +20% of the ordinate and
the abscissa values, These lines are included on the graphs
for relative accuracy determinations, The data points are dis-
tinguished as belonging to predominantly clay-bearing beds by '
(X) or as being gravel and sand beds by (+).
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Froﬁ the graphs labeled 17-A, 18-A, and 19-4, it is
obvious that there is npt perfect agreement between the t&o
methods; the graphs labeled 17-B, 18-B, and 19-B demonstrate
why. The divergence can be explained by noting the definite
variation of the formation resistivity factor ahd by recalling
~ that the field formation resistivity factor is assumed the
same for all aquifer units., Therefore, perfect agreement be-
tween the two methods would occur only when F equals FFee
which occurs infrequently. In some cases, it is possible to
determine how many data points have values of F approximating
values of FF by examining the density with which F is plotted,
For example, notice the dense + pattern about the value of F
of 2,8 in Figure 19-B,

Table 5 summarizes the range of F for each well and
compares this variétion with the corresponding field formation
resistivity factor for the three wells for which a method com-
parison was made., In each case, FF is taken as the arithmetic
average of F's for all data points not classified as being pre-
dominantly clay bearing.

Table 6 is a summary of the averagé field formation
resistivity factors for sands and gravel aquifers for the var-
ious wells located in the geographic areas studied, FF was
determined as the arithmetic average of the F's for all data

points not classified as Being clay bearing, Notice that the
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values of FF can vary greatly between wells drilled within
the same geographic area, FF values for the Bosque del
Apache Grant demonstrate this divergence. Extreme diver-
gence in FF values suggests that the wells were drilled into

rocks that have different lithologies,
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TABLE 5

'SUMMARY OF VARIATION OF F AND COMPARISON
WITH FF. CLAY BEDS ARE EXCLUDED.

Well Range of F 13

City of Belen WW #4 \ 1.40-6,40 2.40

City of El Paso WW #3 1.15-4,40 2,40

USGS Test Well #B-5 , 1.63-7.85 2,50
TARLE 6

SUMMARY OF AVERAGE FIELD FORMATION RESISTIVITY
FACTORS FCR SANDS AND GRAVEL IN THE
GEOGRAFHIC AREAS STUDIED

Geographic Area Field Formation Res, Factor
Bosque del Apache Grant ' _ 2.5a 3.8°
Eastern Valencia County, N. M. 2.4c 2,64
Hueco Bolson near El Paso, Tex. 2,4° 0.935%

8USGS Test Well #B-5

bysGs Test Well #B-6A

CCity of Belen Water Well #4

dyillage of Los Lunas Water Well #3
©City of EL Pasoc Water Well #3 (Offset)
Bl Paso Natural Gas Co. Test Well #3
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CONCLUSIONS

Modern electrical resistivity logging techniques are
applicable to determining quantitative values of parameters
relating to water quality.

Useful water quality determinafions are possible only
for those cases where the necessary interpretation control
data are available,

The assumption, basic to this work, that ground waters
within a given geographic area and corresponding agquifer, have
characteristic concentrations of ioné for a given electrical
resistivity is valid for determining values of parameters re-
lating to water quality.

The concept of the formation resistivity factor (F),
as applied to water well log analysis, is valid,

The F-Method of determining quantitative values of
parameters relating to water quality gave the most useful and
the most accurate results., This method of log interpretation is
preferred over the FF-Method for the geograrhic areas studied.

Exclusive dependence on a field formation resistivity
factor for determining parameters relating to water quality

may give misleading results,
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Geohydrogeologic and hydrogeologic data published in
reports and data available from private sources are useful to
establish interpretation control necessary for meaningful
interpretations.

Relative accuracies are, for all cases investigated
except one, sufficiently close to support the use of resis-
tivity logs to estimate water quality. The one case of wids
divergence in relative accuracy is blamed on the fact that the
actual resistivity model differed from the theoretical model,

Log analysis results, when averaged over the production
intervals by the procedure described, yield concentration values
of parameters that are related to water quality are in satis-
factory agreement with ion concentrations derived from chemical
analyses of production samples,

Results from resistivity log analysis may not, in all
cases where they are aéplied, be explicifly diagnostic of pa-
rameters relating to water quality for each aquifer unit. Re-
sults may be qualitative,

Interp;etation control data should be considered to
represent ionic concentration vs resistivity relationships
for the average well within the hydrogeologic domain studied,
Thus, interpretation of any given well is relative to the
average well,

It has been shown that digital computers are useful

in water well resistivity log interpretations.



RECOMMENDATIONS AND SUGGESTIONS FOR
FURTHER WORK

Temperature Surveys in Water Wells

I recommend that a continuous temperature survey be
included in all water well logging programs which are designed
for quantitative aquifer evaluations, Temperature surveys of

aquifer units will improve log interpretations.

Suggestions for Further Work

Formation Resistivity Factor
for Fresh Water Aquifers
Yamashita [1964] studied the relationship between
formation resistivity factor and water resistivity for glass
beads and quartz sands, It is suggested that Yamashita's work
be expanded to include natural aquifer materials that are
saturated with waters of resistivities ranging from about

2 ohm-meters to several hundred ohm-meters,
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Permeability as a Function of F

The work of Wyllie and Rose [1950] which relates
permeability to F should be re-examined in the laboratory and
then field experiments should be performed té determine if
;quifer permeability can be estimated from resistivity mea-

surements,
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C:

1
G
Fa
F
Fe

FF

Rye : Resistivity of mud cake [ohm-meters |,

.
.

DEFINITIONS OF TERMS AND SYMBOLS

Concentration of ion ™iY; units arbitrary.

: Specific conductance of water [micromhos/cm].

: Apparent formation resistivity factor [MOLOT®],

.
.

F-Method formation resistivity factor; ratioc of
Rxo/Rye [MPLOTO].

Turcan's field formation resistivity factor that is
assumed applicable to all aquifer units in a hydro-

geologic domain [M°LOT® ],

: FF-Method formation resistivity factor; the symbol

used in the text and adjunctive interpretation pro-
grams for the fiéld formation resistivity factor
[o1070 |,

Jonic composition of waters for given geographic area,

Specific permeability [MOLZTO],

: Displacement pressure [MlLrlT"ZJ.

..

Propqrtionality constant in definition of generalized
formation resistivity factor [units unknown |,
Resistivity of invaded zone [ohm;meters].
Resistivity of drilling fluid at time well is logged

[ohm-meters |,
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Resistivity of invading mud filtrate [ohm-meters ],

"Resistivity of uncontaminated zone if 100 percent

water saturated [ohm-meters |,

Resistivity of aquifer units adjacent to object bed
[ohm—meters].

Resistivity of uncontaminated zone under any conditions
of saturation [ohm«metersju

Resistivity of the flushed zone [chm-meters .
Resistivity of the interstitial fluids in the invaded
zone [ohm-meters .

Interstitial fluid saturation in the invaded zone;
assumed equal to 100 percent for aquifers [percent .
Interstitial fluid saturation in the uncontaminated
zone; assumed equal to 100 percent for aquifers
[percent ].

Interstitial fluid saturation in the flushed zone;
assumed equal to 100 percent for aguifers [percent].-
Tortuosity; ratio of the length of a tortuos path to
the length of a direct path [M°L°T°].

Spontaneous potential [millivolts].

An empirically determined formation constant which re-
lates F to B. |
An empirical constant.

Diameter of a well bore [inches ]
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ar :  An empirical constant,
dg : Effective grain diameter of aquifer aggregates [MQI;T°J.
h : Aquifer thickness; usually in feet [MOL1TO],
13 : General expression relating to ionic mobility
(121 tvort-1],
m : Cementation exponent in F = a/f™ [MoLoTo ],
n ¢ Arbitrary upper limit in a summation; a constant,

t : Temperature of an electrolyte EOF, oC, OK],

ts : Shape factor; and empirical constant [MOLOTO],

z3 : JIonic valence [MPLOTO].

B : Interfacial tension.between a solid and a liquid
dror-2],

o] : Aquifer porosity [percent or fraction |,

CL : Chloride ion concentration [ppm. |.

HARD : Hardness as clacium carbonzte [ppm].

H003 : Bicérbonate ion concentration [ppm].

50y, : Sulfate ion concentration [ppm].

TDS : Total dissolved solids concentration [ppm].

TDSF : Concentration of total dissolved solids determined by
the F-Method [ppm].

TDSFF: Concentration of total dissolved solids determined
by the FF-Method [ppm].

Chem, cone, : Abbreviation for Chemical analysis;determined

concentration [ppmJ.



Flushed zone

Invaded zone :

Log cone.

Uncontaminated zone :

% Deviation :
GOOD-SCREEN e
NACCEPT :
NACCEPT-CLAY :

108

That portion of the aquifer for which

it is pfesumed all natural aquifer flu-
ids have been displaced by invading
drilling mud filtrate--a portion of

the invaded zone,

That portion of the aquifer in which
there exists a mixture of invading mud
filtrate and connate water,

Abbreviation for Log analysis determined
concentration [ppm],

That portion of the aquifer in which
there has been no displacement or con-
tamination of native water,

Difference between Log conc, and Chen,
cone, relative to Log conc. [percent ]
Designation that the water contained in
a given aquifer unit is within the range
of acceptability as established in water
quality standards.

Designation tﬁat the water contained in
a given aquifer unit is not within the
range of acceptability as established in
water quality standards.

Designation that an aquifer unit is pre-

dominantly clay or clay bearing; the



PACCEPT

PACCEPT/SANDY-CLAY

109

permeability is presumed very -small re-
lative to adjacent sands and gravels
Designation that the water contained in
a given aquifer is between the ranges of
acceptability of GOOD-SCREEN and NACCEPT.
Designation that an aquifer unit contains
water of acceptable quality but the rock
matrix of the aquifer contains clay in

amounts that could effect the permeability.
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TDS 8 ION CONCENTRATION vs
WATER RESISTIVITY
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CONCENTRATION — PPM.
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TDS 8 ION CONCENTRATION vs
WATER RESISTIVITY
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TDS 8 ION CONCENTRATION vs
WATER RESISTIVITY
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TDS 8 ION CONCENTRATION vs

WATER RESISTIVITY
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TDS 8 ION CONCENTRATION vs
WATER RESISTIVITY
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TDS 8 ION CONCENTRATION vs

WATER RESISTIVITY
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SUMMARY~-TINTERPRETATION CONTROL EQUATIONS

Definitions of Symbols

The following symbols are used to represent either
quantities determined from resistivity logs or parameters
relating to water quality:

Rw : Water resistivity at 77°F--ohm-m.

Cw : Water specific conductance at 77°%F-.micromhos/cm,
TDS : Total dissolved solids cencentratione-ppm,

SO4 : Sulfate ion concentration—ppm,

CL : Chloride ion concentration--ppm,

HARD: Hardness as calcium carbonate--ppm,

HCO3: Bicarbonate ion concentration--ppm.

Bosgue del Apache Grant

A1l chart values of Cw:

DS = 0,705Cw
Cw < 2700:
SOk = 0,226Cw
€L = 0.079Cw

2700 < Cw < 3440:

SO4

0.1395Cw + 225

a 0.079Ca

126
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3440 < Cu:

SO

i

0,1395Ck + 225

aa = 0.4080:«1 - 1170



" Bastern Valencia County

All chart values of Ru:

TDS = 6400/Rw
€1 = 1100/Ru-e 55
Gr < 1400 |
SOb = 0,2140k
Cw > 1400:

S04 = 0,575C = 505

Huecon Bolson Ares "V!

A1l chart values of Rw:

TDS = 6350/ R0 955

0 < Cw < 1000:

SO4 = 0,125Cx
HCO3 = 0,08125Cw + 130
a = 13752/mi %

1000 < Cw < 1850:

SOk = 0,05Cw

HCO3 = 0,0375Cw + 100

a = 13752/12;-11'936
1850 < Cu:

S04 = 0,500

HCO3 = 0,0375Cx + 100

L. = 3250/Rute073
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Hueco Bolson Area 'W"

6.17 < Ru:
TDS = 5814/Rul+99
a = o13/mO 8
HARD = 826/Ri" 220

SO = 7690/ Rute 756
2.5 < Rw < 6,17:
TDS = 14276/ Rate OL0

@ = 2704/Re 085
HARD = 1617/Ru*"*7
S04 = 2700/R
R < 2,5:
D5 = 8900/RwO+ 989
CL = 2704/Rw1°085
HARD = 1617/Re"
SO = 2700/Rw1'25
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Approximate Eguations for Water
Quality Parameters—~Examples

Linear Grid

Bosque del Apache Grant, Socorro County, New Mexico:
Sulfate ion concentration for water specific conductances
greater than 2700 micromhos/cm., See Bosque del Apache Grant

* charts in Appendix B,
Pattern equation: y = mi + b.

Given: X as (w/micromhos/cm, v as (SO4)/ppm,

3400 i 700
5550 1000
(1) 1000 = mx5550 + b
(2) 700 = mx3400 + b Multiply by (-1) and add
(3) 300 = 2150m
(%) m = 300/2150 = 0,1395 Solve for m.
(5) 1000 = 0.1395x5550 + b
(6)  b=1000 - 775 = 225
Therefore,
2700 < Cw:
(7) SO4 = 0.1395Cw + 225,
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Log-log Grid

Eastern Valencia County, New Mexico
Total dissolved solids concentration for all chart values
of water resistivity. See eastern Valencia County log-log

interpretation control chart in Appendix B.
Pattern equation: y = axb, logy = loga + blogx

Given: % as Rw/ochmem g v as TDS/ppm

80 80
1 6400

(1) Yogbhoo

i

loga + blogl

(2) 10g800 = loga + log80

(3) logl =0
loga = Logbl00
(&) a = 6400
(5) 10gB00 = logblO0 = blog80
1.90309 = 3,80618 + b(1,90309)
(6) b ==3.80618 +1,90309 _

~1.90309 = -1
1.90309 %7§5%5§

Therefors, for all chart calues of Rw:

(7) D3 = 6400RW™L = 6400/Rw |
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LOGGING WATER WELLS IN CONSOLIDATED AQUIFERS

How Consolidated Aquifers Differ From
Unconsolidated Aguifers

Unconsolidated rocks can be of consistant litholoegy,
and homogeneous--even in small volumes. Texture and lithology
will be influenced by the method of deposition, Consolidated
rocks can be modeled by nonuniform texture and nonuniform
lithology-~even on a small scale., Nonuniform texture results
from nonuniform secondary porosity development from faults,
joints, and solution cavities that range in size from small
vugs to caverns., The nonuniform lithology results from
secondary deposition of gypsum, anhydrite, dolominte, and
calecite in porosity voids [gézgg, 1963; Havenor, 1968 ],

Objectives for logging consolidated aguifers can be
classified as : (1) correlation of aguifer units and aquifer
thickness variation, (2) det;rmining porosity values, (3) lith-
ology determinations, (4) quantitative water quality estimates,

Table 5 lists objectives and correspoending logging
programs, I recommend that micro~resistivity devices not be
used to determine formation resistivity factors because con-
solidated aquifers are nonuniform in lithology and texture,

Instead, determine true porosity values--not porosity indices

13
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or apparent porosities--by the method described; then, cal-
culate values of F from F = 2/, The problems of determining

"a" and "m" are significant.



TABLE 7

PRELETERMINED OBJECTIVES AND CORRESPONDING

Obijectives?

Correlation and bed
thickness variations

True porosity

Lithology

Water quality

LOGGING PROGRAMS

Logging Programs

Natural gamma ray and sonie, or
density, or neutron logs plus
caliper log, The caliper, in
many cases, will respond to
changes in lithology.

Sonic and density and neutron
logs. See Tittman et al. [1966];
Kokesh et al, [19651; Wahl et al.,
L1964 |, Commercial logging come
panies record a caliper leg and
natural gamma ray log with side-
wall surveys,

Same as true porosity.

Same as porosity and lithology
plus a temperature survey plus
either an induction log for bore-
holes filled with "fresh-water™®
drilling fluids and air filled
boreholes or a laterolog for
saline-water! drilling fluids,

2Assuming the most accurate and meaningful results
are part of the objectives,
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After F and Ro are determined, the adjunctive interpre-
tation procedure is the same as outlined in INTERPRETATION CON-

TROL DATA and WATER WELL RESISTIVITY LOG INTERPRETATION.

Interpretation Fundamentals

For modeling purposes, many aquifers can be considered
as if they were homogeneous in matrix composition; i.e., the
proportionste amounts of matrix minerals are the same at any
point within the aquifer. This is usually applicable to uncone
solidated aguifers, If this condition can be reasonably satis-
fied, if the physical conditions of the bore hole--washouts,
abrupt hole size changes,-~are not unfavorable, and if the
acoustié travel time or density properties of the aquifer can
be sccurately measured by the most modern logging devices, then
porosity and formation resistivity factor values can be deter-
mined on the basis of known "Yaverage values! of matrix and
interstitial fluid transit times and known matrix and inter-
stitial fluid densities, In effect, the exact mineral composi-
tion of the aquifer is known before the well is logged. Usually
this 1s not the case,

The equations used for these calculations are:

éltlog -éﬁtave. matrix
Dsoric = microsec, /ft, _ microsec,/ft,
somie AtFAvid = Dtave, matrix 5)

microsec,/ft. microsec./ft.
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/Cjave; matrix mfcgulk

gm/cc gm/cc
Diensity = : . (16)
/Qave. matrix . Tluid
gm/ce gn/ce
Where: Dsonic : Porosity determined from sonic log.

Edensity : Porosity determined from density log.
Atlog ¢ Aquifer interval transit time from log.
Atgve, matrix: Average matrix interval transit time.
/Cjave. matrix: Average matrix grain density.
Atrlwid : Interstitial flwid interval transit time.
fybulk : Aquifer bulk density from the 1og.

/Lgluid : Interstitial fluid density.

[Tixier et al,, 1964,

In case of indurated carbonate and evaporite lith-
ologies, the situation is entirely different. The proportional
amounts of matrix minerals are not the same between boints with-
in the aguifer and a convenient model similar to the uncén~
solidated model is not possible, Average acoustic transit
times and average grain densities are meaningless; to say no-
thing of the gypsum effect on the neutron log [§é¥£§r 1963].

The problems of log interpretation in carbonate aquiférs
with complex lithologies has been discussed by Savre [1963]

and Raymer and Biggé [1963]. Basically, both porosity and

mineral composition are calculated by a simultaneous trial
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El

and error solution of this group of equations:

| fcgulk = ?fgluid + Dvﬁé(dolo) +'Aj/g(anhy) M G;‘é(gyp) ¥
L Lime) + ... (20)

- ' : ‘AL
Atlog = BAte vid +D‘Atm(dolo) * A'Atm(anl’x;y') + G‘Atm(gyp) *

Lot (ame) * ... (21)

By = b + 0,496 (22)

1=0+A"+D" +G' +L' + ... (23)
Where:-‘ltm(.oe): Mineral (...) matrix interval transit time.

/é%(...): Mineral (...) matrix or "grain" density.
mn: Porosity determined from neutron log,
0: True porosity.
'A', D, G', L', ete, are the fraction of
bulk volume of anhydrite, dolomite, gypsum,

limestone, ete,

mn are known from the logs.

The quantities /%ulk, At 0, and
A qualitative idea of those minerals present in the aquifer
matrix must be postulated, Usual values of‘atm(...) and

Pn(...) are listed in Table 6.



Mineral

Anhydrite
Dolomite
Gypsum
Limestone
Salt
Sandstone

TABLE 8

USUAL VALUES OF AQUIFER MATRIX MATERIAL

INTERVAL TRANSIT TIMES
AND GRAIN DENSITIES

Matrix Interval Transit Time

Grain Density

microsec, /{1

Source :

50,0
hy.7
52.7
b5,5
66.7
55.5

gm/ce

20 98
2. 87
2.35
2,71
2,03
2,65

Raymer and Biges [1963].

140



Practical Considerations in logging
Consolidated Aquifers

Almost all geophysical logs will be in error simply
.becagse the borehole exists, This is a specially significant
consideration for logging programs oriented toward determining
porosity, lithologyﬁ and water.quality of consolidated aquifers,

A most significant problem associated with consolidated
aquifer logging is to drill a borehole sufficiently symmetrical
and nonrugose such that meaningful logs can bevrecérded. Ac-
tually, this requirement is basic to all bore hole geophysics:
but, is much more critical when logging consolidated aquifers
that contéin pronouniced solution cavities, caves, or even
caverns, This is specially true when the objectives are porosity,
lithology, and water quality determinations from sidewall logging
'tools.

Itlis possible that the inherent characteristics of ths
aquifer will be such that the "desirable borehole geomstiries!
are ﬁct possible. Characteristics of "desirable boreshole geo-
metriés" are: (1) symmetrical cross section, (2) major diameter
less than about 12 inches for ellipse-like cross sections, (3)
no abrupt or severe diameter differences over relatively short
borehole intervales. A portion of the aquifer may have under-
gone secondary porosity development of such magnitude that log-
ging tools éould not possibly produce meaningful logs. Flate III

illustrates this point. Compare the logs for the intervals 265

1
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to 592 feet with the interval 600 to 1142 feet, Notice the

caliper response to the borehole cross section.
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INTRODUCTION

Purpose

ADDITIONAL PROGRAMS--DIGITAL APPLICATION OF BOREHQLE-

MEASURED AQUIFER RESISTIVITY TO DETERMINE WATER QUALITY contains

the Fortran IV programs for which my Master of Science thesis,

DIGITAL APPLICATION OF BOREHOLE.MEASURED AQUIFER RESISTIVITY TO

TETERMINE WATER QUALITY |Brimhall, 3.969:}9 doss not contain,

Portions of the text of the thesis describing computer
applications to resistivity log interpretaticns are repeated
herve for the purpose of providing greater understanding of the
programs and their tabular and graphic results,

The basic data, from which parameters relating to water
quality are determined, are presented in resistivity log form;

these logs are located inside the back cover,



Geogravhic Areas from which Resistivity Log and
Water Quality Datae are Anal Analvzed

Figures 1 and 2 show the areas in New Mexico and
west Texas from which induction resistivity logs snd pub-

lished hydrologic data are used in this thesis,



KEW MEXICO BUREAU OF MINIY AND MIKERAL FESOURCES

b

wore . -
o R . AR p—
b Chume ' Jaten =
i{".x i i Do Wolnes :Sr
Wi el SN AT -
ARRIBA { 05 (R | UNION ‘L"_
o ] VO ppctager m’m.‘;
E ANy W N
! o} N |
* iad Esparee{ J _HMORA _ 71
= i son }/'1 e WARoiye ! }l.
erodusm i Lptme 2 I snttar SEA e
zl,  MC KIHLEY | S QOVAL/L 1 B ) ‘ ‘"-»“ "
I o RE I fswsita e SAf MIGUELY NS
° e 2 P e 30 J}M‘;
PR Srosa : M Tt il <
SRS S I e S . I
~N v );‘@; - : —- ‘
vaencin = | T |
N ‘ron’MNCE } __‘J,-—-—J'
- N T i wipert et | ! CURRY
et ikf{ ol o ,V
. = v— 1 H Crorre
e | c""f | oees r.” i |8
sen . ; N B el
CATROR l $6E e - {3 x "’{RQ,MMT‘"‘
- U B : b LikcoOLR .
Bosque del Apache Grant/‘f‘ {amde * cenren ‘ ¥ it };_1,__ :
e NI N WP 2
i S U~ o
l 4\//4 },_,____4.) Hegaria, ‘ h
L e H _ __\;} ey
GRANT Fieegeree T congsen ‘ |
iy 2 Pt "T” ~ A |t P \
. 4 g i __J l nevve h
] TERO L. . :
-L-':}nvq r H £ \ |
o |- R

o Lj&a:mr* \L_}..__..._.....__k_ 2 e r—
L i T OEl X A
RiDALGC }““ b
! tcatt tx miies
l 23 o % 40 5
SV | l
L~ o L=l wre 0 w0y 0 w0y

Fig. 1.
which resistivity
in this thesis.

Arsas in New Mexico and west Texas from
log and water quality data are used




o
Qg
[ 2]
e~ &0
QO O
e
G o
[ S
o O
B L
jore]
Kw
o O
ot o
h
w iz
3
Lo
<g %

~
[Se) :
Wy :
o o]
F =i !
o e
o4 4
o
g g
cd g g
o] oo
3 S0 1
4 %
o m e Jho]
Fas) Q 5
< - + @
5. L B 2,
= & o ©
s e o
o T 5] ot X
22 & & a5
QE
8 < < Fh

AN
El

Texas,

"Bolson near Paso,

Map of Hueco Bo

2

Fig.




COMPUTER APPLICATIONS TO RESISTIVITY LCG
TNTERPRETATIONS AND EXAMPLES OF RESULTS

The cemputer programs used in the preparation of this

volume are of three Lypes:

1.

Preliminary programs for determining interpre-

tation control equations and for establishing
s mud cake correction relationship for use in

Reo determinations from the microlog.

Adjunctive interpretation programs for deter-

mining those parameters relating to water quality,
for calculating porosity indices, for classifying
aquifer units as described in the previous sec-
tion, for taBulating the initial log data and
final interpretation results, and for graphi=-

cally presenting the results as computer plots.

Secondary programs for comparing the results

of F- and FF-MFethod of interpretation when both
methods are applied to the same interpretation
problem, Secondary programs are discussed in
the section on presentation and discussion of

results,



For a well 1000 feet deep, the machine-time required
for the interpretation, without presenting the resulis in the
form of computer plots, is approximately 5 minutése Plotting
the results with a coordinate plotter requires an additional
L minutes, Computer plots were made at the same scale as the
depth scale of the original open hole logs. This facilitates
the correlation of results with the original data.

The flow chart, shown in Figure 3, illustrates the
main steps perforﬁed by the adjunctive interpretation pregrams,
Copies of all programs discussed are preserved on data cards on
file in the office of the Ground Water Hydrology department at

New Mexico Institute of Mining and Technology.
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Preliminary Programs

Interpretation Control
Data~~DATFIT
The preliminary program for reducing interpretation
control data charts to e@uation form for use in machine come
putations was accomplished by using the program named DATFIT,
DATFIT determines the coefficients for a polynomial of the

general form

Ton Conc;g;fation - igieicwiml D)
by the method of least squares and Gaussian elimination
[ Rule, 19687]. The eq (1 =1, 2, oces n) are constants; G  is
the specific conductance of the water iﬁ micromhos/cm, Comments
within DATFIT explain the execution of the program.
The values of the coefficients and the order of the
resultant polynomial for each ion relating to water quality
was selected on the basis of-the corresponding minimum stane
dard deviation. DATFIT determines the values of e; for a
polynomial with maximum order of 9, This represents a ten term
polynomial, For the example in the companion volume, the
selected equation for TDS, the total dissolved solids in ppm,
is ,
DS = 8.3 + 6.8x107 0w + 1.7x1077 02 + 2,507 0047 +
(2)

175107130 + 8.0x10-1705 + 4,1x10°°0040 4

3°7x10"230w7 + 2.8x10‘260w8 + 1.2x10"29m9.

8



The equation could be simplified to
DS = 0,68C
W

without causing appreciable error. The actual equation used
in BODEAP, the adjunctive inferpfetation progran for which
equation (2) could be used, was TIS = 0,705C,. This is the
subjective equation derived from the charts (Appendix B).

The standard deviation, determined for each coeffi-
cient and polynomial order set, gives a quantitative measure
of accuracy in the determination because it relates the cal-
culated value of the water quality parameter to a corresponding
masimum and minimum error. This measure of accuracy is usefules

but not invaluable, An example of DATFIT follows.
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FORTRAN 1V

0001
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014P,10,B58 BRIMHALL (AP 4L} DET WAT QUAL FR RES LOGS
RONALD M. BRIMHALL

PROGRAM DATFIT

DATFIT DETERMINS VALUES OF COEFFICIENTS FOR THE SERIES
SUMIA{1IFCRIT 18 (1=1)}y J=lyN. THE EQUATIONS RESULTING
FROM THIS PROGRAM ARE USED IN ADJUNCTIVE MACHINE INYERPRE-
TATIONS OF ELECTRICAL RESISTIVITY LOGS.~

PURPOSE OF DATF1T-~REDUCE FIELD WATER QUALITY DATA TO EQUATION
FORM FOR USE IN BODEAP, EVALCOx RUEBO1, AND HUEBOZ.

NOTICE--CALCULATION AND PRESENTATION OF RESULTS PROCEDES IN THE
ORDER TDS, S04, CL, ETC.

ERRRRREEEFF R ERFRRKEEXREEIER *
NOMENCL ATURE -~
A{I,1) = MATRIX OF COEFFICIENTS IN AX=B. IN COMMON WITH SIMEQZ.

Bf1) = VECTOR OF CONSTANTS IN AX=B. IN COMMON WITH SIMEQZ.

K = NUMBER OF EQUATIONS. CALCULATED INTERNALLY BY DATF1T.

X1J} = NAME FOR SQECIFIC CONDUCTANCES. READ IN AS DATA.

Y{J1] = GENERAL NAME FOR ANY PARAMETER RELATING TO WATER QUALITY.

XX{L} = COEFFICIENTS OF RESULTANT EQUATION AS DETERMINED BY
SUBRDUTINE SIMEQZ.

NPOLY = NUMBER UF POLYNOMIAL TERMS IN THE EQUATIONS AS DETERMINED
BY DATFIT.

T1 = INITIAL PROGRAH EXECUTION TIME AS DETERMINED BY CALL CLOCK.
NDATA = NUMBER OF DATA POINTS--SET IN BY PROGRAMMER « INTEGER.
DATA = NUMBER OF DATA POINTS., SET IN BY PROGRAMMER. REAL.

INDEX = NAME OF UPPER LIMIT IN DO LOOP INDEX. SET IN 8Y
PROGRAMMER «
NPARA = NUMBER UF PARAMETERS RELATING TO WATER QUALITY. EXAMPLE Y
DSy S04, CL--=NPARA = 3
J = SUBSCRIPT NARE,
ITER = DO LOOP INDEX IN OO 200.
NPOL = N-1-~NUMBER OF TERMS IN THE RESULTANT POLYNOMIAL WHICH ARE
NOT CONSTANTS.
NADD = NAME OF 2*¥NPOL. UPPER LIMIT OF DO 64«
JOB = INDEX OF DO 100
1 = NAME DOF INTEGER SUBSCRIPT AND DO 62 IRDEX.
TEMP = NAME OF TEMPORARY LOCATION FOR A PROGRAM PARAMETER .
K = MAME OF SUBSCRIPT IN SUMX{K)e
MAXDIF = THE MAXIMUM DIFFERENCE BETWEEN THE LARGEST AND SMALLEST
VALUE OF CALCULATED PARAMETERS RELATING TO WATER QUALITY.
NN = NPOLY+1--PARAMETER IN CALCULATING AN EXPONENT »
$5QYDI = SUM OF THE SQUARED DIFFERENCE BETWEEN PARAMETERS READ IN
AND CALCULATED FOR DETERMINING THE STANDARD DEVIATION.
SYCALC = TEMPORARY STORAGE FOR DETERMINING SUM{XXELIEX(KI##LL Y
¢ = SUBSCRIPT OF CDEFFICIENT OF A TERM IN THE EQUATION RELATING
WATER OQUALITY TQ SPECIFIC CONDUCTANCE +
LL = VALUE OF THE EXPONENT IN THE EQUATION YCALCL{4)=
XXEL PRXERyEsELL
STDEVY = STANDARD DEVIATION OF PARAMETER RELATING TG WATER QUALITY
= SORT{SSOYDI/N}I.
T2 = FINAL PRUOGKAM EXECUTION YTIME AS DETERMINED BY CALL CLOCK.
TIME = ABS{T1-72}
SUMX = NAME FOR SUMMAT 1ON OF PARAMETERS RELATING TO WATFR QUALITY.

MODEL &4 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE

YCALC = VALUE OF ONE TERM IN THE POLYNOHMIAL SUMIYCALCLLS) ).

YDIF = DIFFERENCE BETWEEN THE PARAMETERS RELATING TO WATER
QUALITY AS READ IN AS DATA AND THE VALUE CALCULATED FROM
SUM{YCALCLLI M. .

SQYDIF = SOUARE OF THE DIFFERENCE BETWEEN CALCULATED PARARETERS
RELATING YO WATER QUALTTY AND VALUES READ IN AS DATA.

¥l = TOTAL DISOLVED sOLIDS. FIELD DATA PARAMETER RELATING TO
WATER QUALITY FOR WHICH AN APPROXIMATE EQUATION 1S WANTED.

Y2 = S04, SULFATE ION CONCENTRATION., FIELD DATA PARAMETER
RELATING TO WATER QUALITY FOR WHICH AN APPROXIMATE EQUATION
IS WANTEUDS

¥3 = CL. CHLORIDE ION CONCENTRATION. FIELD DATA PARAMETER
RELATING TO WATER QUALITY FOR WHICH AN APPROXIMATE
EQUATION 1S WANTED.

Y4 = ANY DTHER FIELD DATA PARAMETER RELATING TO WATER QUALITY
FOR WHICH AN APPROXIMATE EQUATICON MAY BE WANTED.

A =% EE2E L2 = B

REFERENCE-~
BRIMHALL, Re Moy DIGITAL ANALYS/S OF BOREHOLE—MEASURED AQUIFER
RESISTIVITY T0 DETERMINE WATER QUALITY, UNPUBLISHED MASTER
OF SCIENCE THESIS, NEW MEXICO TINSTITUTE OF MINING AND
TECHNOLOGY,y SOCORROS JUNE+ 1868,
KL HERXE

THIS EXAMPLE ONLY=--DATA FROM CODPER, 1968
TDSy S04, CL ONLY

seHAFREBEE  PROGRAM DATFIT HesRusfaed

CALL CLOCK(TL)

DIMENSION SUMX(100).YCALC(100),YCALCI(IDO),VDIF(!OO)ySQYD!F(lOO)
#,Y1(1001,Y2{100),Y3{100}
*,Y41100)

COMMON A(ZO,?O).B(ZO).N,X(]OO)'Y(IOO).XX([OO)yNPDLY

REAL MAXDIF

LIST OF DATA PARAMETRIC TO THIS PROGRAM.

NDATA = 20
DATA = 20.0
INDEX = 9
NPARA = 3

READ IN FIELD DATA--VALUES OF PARAMETERS RELATING TO WATER
QUALITY.

DG 5 J = 14NDATA

READ(5463) X1d)g¥Y11d), Y2 (I HeY3 0}

FORMAT(4F5.03

CONTINUE

PRIMARY DO LDOP FOR ALL CALCULATIONS.
pO 200 ITER = 1,INDEXs2

N = 1+4ITER

NPOLY = N

NPOL = N-}

0001

0002



FORTRAN TV

0017

6018

0019
0020
0021
0022

0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039

0040
0041
0042
0043
00&%
6045

00486
0047

0048
0049
0050
0051

0052
0053
0054
0055
0056
0057

ORTRAN IV

0058
0058
0060
0061

0062

0063
0064
0065

0066
0067

0068
6069
0070
0071
0072
0073
0074
0075

0076
0077
0078
0079
0080

0081

0082
0083

0084
0085
0086
0087

0088
0089

0090
0091
0092
6093

11
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neo o0

an

oo [ XsXakaXake)

[aXyl

faXa}

[2Xal

faXaksl

oo

oo

ano 0o

[aXsXalsl

-

201

N

202

w

203

>

204
60
61

62

&4

65
66

67

68
69

169

71

171
271

12

8

80

81

82

83
84

NADD = 2%¥NPOL

SECONDARY DO LDOP FOR ALL CALCULATIONS.
DO 100 JOB = 1,NPARA

SELECT VECTOR FOR SYORAGE OF PARAMETERS RELATING TO WATER
QUALITY.

1F{J0B.EQ.1160 TO 1

1F{JOB.EC.2)G0 T0 2

1F{JOB.EQ.3160 70 3

IF{JOB.EQ,41G0 ¥O 4

BUILD STORAGE VECTOR OF PARAMETERS RELATING TO WATER QUALITY.
DO 201 J = 1,NDATA

GO TO 60

DO 204 4 = L.NDATA
Y{J) = Y&t

DO 61 1 = L,NPOLY
SUMXLT) = 0.0
CORTINUE

DD 62 1= 1+N

8t1y = 0,0
CONTINUE

BUILD ARRAYS AND MATRIX BASED IR LEAST SQUARES THEORY. SEE==
RULE, Wa Doy FORTRAN IV PROGRAMMING, PRINDLE, WEBER, &
SCHMIDT, BOSTON, 1968.

SuM FIELD VALUES OF SPECIFIC CONDUCTANCE .+
DO 66 J = 1,NOATA

TEWP = X{J}

DO 64 1 = 14NADD

SUMX(I) = SUMX{I) + YEMP

TEMP = TEWPHX{d)

CONTINUE

SUM FIELD VALUES OF PARAMETERS RELATING TO WATER QUALITY.
TEMP = Y{J)
PO 65 I = 14N

BUILD VECTOR NAKED 8.
Bi1}'= B(I} + TENP
TEMP = TEMPRX{J)
CONTINUE

CONTINUE

PO LOOPS FOR BUILDING 4 ARRAY [N AX=8.
DO 69 1 1.N B

DO 6B J 1¢NPOLY

K = I+d~2
1F(K.NE,0)GO TO &7
K = K+l

Al14d} = SUMXIK}

MODEL 44 PS VERSION 3 LEVEL 1 DAYE = 69118 NEW MEXICO TECH PAGE

CONTINUE
CONTINUE
Allel) = DATA
CONTIRUE

SOLVE SIMULTANEOUS LINER EQUATION BY SIMEQ2.
CALL SIMEQ2

" HMAXDIF = 0.0

NN = NPOLY + 1
$SQYDI = 0.0

CALCULATE PARAMETERS RELATING TO WATER OUALITY FROK APPROXIHATE
EQUATION.

0O 72 K = 14NDATA

SYCALC = 0.0

CALCULATE EACH TERM IN THE POLYNDMIAL .

Do 7L U = 14NPOLY

L = NPOLY=(NPOLY-1)

LL = NPOLY=(NN-J}

YCALCI(J) = XXIL)®X(K)®*LL

SYCALC = SYCALC + YCALCIUJ)

CONTINUE

YCALCUK) = SYCALC

YDIF{K} = Y{K) = YCALCIK) - N

DETERMINE THE MAXIMUM OIFFERENCE.
TF{YDTE(K)~MAXDIF 127142714171
MAXDIF = YDIF{K)

SQYDIF(K) = YDIF{K}%%2

$50YD! = SS0YDI + SOYDIFIK}
CONTINUE

CALCULATE THE STANDARD DEVIATION.
STDEVY = SORT(SSQYDI/N)

IDENTIFY PROBLEM AND WRITE RESULTS. ORDER OF CALCULATION OF
YCALC 1S TDSy S04, CL, ETC.

WRITE(648)

FORMAT L9, /9X, *SOLUTION OF "LINEAR SIMULTANEDUS EQUATIDNS~—PROG S1

*MEQ2' )

WRITE{6,B0) NPOL

FORMAT(//10X, 'ORDER OF RESULTANT POLYNOMIAL = 1,12)

WRITE{6,81) (XX{I)y I=1sN}

FORMAT(//IOX.'CUEFFICIENTS',ZX"AI o U E1447:/26X,1A2 = '4EL4.T4/2

B4X,TA3 = TyEl4.74/24Xs 1AL = T EL4.T /26X TAS = VL EL4.T /24X TAG =
UL EL14,T, /26X, AT = 1,E14.74 /26X PAB = 1 E1h.Te/26Xs A9 = t4E14TH/
224X, tA10 = 'HELl4.7}

WRITE(6,82)
FDRMAT(///bX.‘I'.RX,'X(I)"IBXy'Y(I)"llX.'YCALC(I)'yIOX.'YDlF(I)'

*yBX, tSQYDIFLEIT )

DO 84 1 = 1,NDATA
HRITE(&ySB)l-X(l)‘Y(I)qYCALC(l)‘YDIF(X)'SQYDIF(X)
FORMAT{5Xs 12, 5(3XsE144T)}

CONTINUE

WRITE EVALUATION PARAMETERS~—MAXIMUM DIFFERENCES, SUM OF SOQUARES
Of DIFFEKENCE IN CALCULATED PARAMETERSs AND STANDARD.
DEVIATIONS.

0003

0004



FORTRAN 1V
6094
0095 85
0096 100
0097 200
c
€
oose
0099. 9999
0100
0101
[3
-
0102
0103 ]
0104
0105
SYMBOL  LOCATION
IS 000000
XX 0009B4
SYMBOL  LOCATION
T1 000174
J 000188
1 00019C
$SQYD1 000180
T2 0001C4
SYMBOL LOCATION
SUHX 0001CC
Y1 00099¢C
SYMBOL LOCATION
£LOCK 000FDC
LABEL LOCATION
&3 001090
202 00117¢C
60 06121E
66  ©01342
71 001494
80  0015C8
85 GO17FO

1z
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WRITE (62469 IMAXDIF S50YDI,STOEVY

FORMAT(///10Ks tHAXDIF = ',El4.7,/10X,'SUN OF {YDIF]#*2 = teElbaTe/
#}0X, *STOEVY = ',E14.7} -

CONT INUE

CONTINUE

PROGRAM TDENTIFICATION

HRITE(6,9999)

FORMAT(////25X%+'PROGRAM BY =¥, /730X, 'RONALD M. BRIMHALL',/30X, '8
*0X 31 CAMPUS STA.%,/30X,'SOCORRG, N. M. 87801°')

CALL CLOCKIT2)

TIME = ABSITL - 72)

WRITE PROGRAM EXECUT ION TIME.
WRITE (6,91 TIME

FORMAT{///15X, 'PROGRAM TIME IN HINUTES = ',El4.71
STOP
END
COMMON BLOCK / / MAP SIZE 0QO00B48
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
B 000640 N 000690 X 000694
NPODLY Go0B44
SCALAR MAP
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATICN
RDATA 000178 DATA 0001 7C INDEX 000180
1TER 6p018cC NPOL 000190 NADD 000194
TEMP 0001A0 K 00G 1A% MAXDIF 0001A8
SYCALC 000184 L 000188 Lt 00018BC
TIHE 0001iC8
ARRAY MAP
SYMBOL LOCATION , SYMBOL LOCATION SYMBOL LOCATION
YCALC 00035C YCALCT QLO4EC YDIF 00067C
Y2 00082C Y3 000C8C Y4 OO0E4C
SUBPROGRAMS CALLED
SYHMBOL LOCATION : SYHBOL LOCATION SYMBOL LOCATION
IBCOK# QQ0FEC SIMEQ2 QOOFES FRXPI# OOOFES
LABEL MAP
LABEL LOCATION LABEL LOCATION LABEL LOCAT ION
5 Q0109E 1 001134 20L 001140
3 GO11AC 203 001188 . A Q011E8
&1 00123E 62 001274 64 0012DA
67 001396 68 0013(4 69 001306
171 0014CE 271 001 4DE 72 0014FC
81 001644 82 0016F8 83 001798
100 001834 200 00184C 9999 001874

TOTAL MEMORY REQUIREMENTS 0019A4 BYTES

* COMPILER HIGHEST SEVERITY CODE WAS @
//SIMEQ2 EXEC FORTRAN{RAP}

FORTRAN IV MODE

8001

0002
0003
06004
0005
0006

0007
0008

0009

0010
0011
0012

s tatalatalataakaiataRatataalal s Raka N oW YW e Ra e T Na o Ko R ko R e o kol kel a R el atn)

ae

10

100

L Xa BTl
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SUBROUTINE SIMEQ2
RONALD M, BRIMHALL

SIMED2

PURPOSE~~S[MEQ2 SLOVES A SYSTEM DF LINEAR SIMULTANEOUS EQUATIONS
BY GAUSSIAN ELIMINATION TECHNIOQUES., SEE--RULE, W. Pay
FORTRAN IV PROGRAMMING, PRINDLE, WEBER, & SCHMIDT,
BOSTON, 1968,

* * 3 BRREER rEk
NOMENCAL TURE==

JEMPL = TEMPORARY STAORAGE DF MATRIX CALLED A.

TEMP2 = TEMPORARY STORAGE OF VECTOR CALLED B.

= MATRIX A IN AX=8B,

VECTOR- B IN AX = B,

NUMBER OF EQUATIONS. CALCULATED BY DATFIT.

NAME FOR SPECIFIC CONDUCTANCE READ IN AS DATA.

GENERAL NAME FOR ANY PARAMETER RELATING TO WATER QUALTTY.
READ IN AS DATA.

XX = COEFFICIENTS OF RESULTANT APPROXIMATE EQUATION.

NPOLY = NUMBER GF TERMS IN THE EQUATIUN AS DETERMINED BY DATFI1T.

P = NAME OF PIVOUT ROW IN ELEMINATION TECHNIQUE.

NTEMP = UPPER LIMIT OF 8UILD A MATRIX AND & VECTOR DO LDOP.

1 = INDEX FOR PRIMARY DO LOGP.

L = INDEX FOR DD 102 AND MATRIX ROW NUMBER.

J = INDEX FOR DO 101 AND MATRIX COLUMN NUMBER.

CMULT = VARIABLE FLIMINATION COEFFICIENT APPLIED TO A MATRIX AND

B. VECTOR IN AX=B.,
*

-

- X Z TP

e FeRFEE

Hor R R R AR KR R ERE R FRER R RRERKRL
REFERENCE-~BRIMHALL, R. M.y DIGITAL APPLICATION OF BOREROLE-
MEASURED AQUIFER RESISTIVITY TO DETERMINE WATER QUALITY,
UNPUBL ISHED MASTER OF SCIENCE THESIS, NEW MEXICD
INSTITUTE OF MINING AND TECHNOLOGY, SCCORRO, JUNE, L
INSTITUTE OF MINING AND TECHNOLOGY, SNCURRO, JUNE, 1969.
& EEE R RREBERAFRRRRFKRE B KA

FEEEHBHOEARENSE  SUBROUTINE STMEQZ RENUFAKAESHBHRN
ADJUNCY TO DATFIT

DIMENSION TEMP1(B,8}, TEMP2(B)

COMMON A(20,201,B120)NyX{100},Y{100),XX{100},NPOLY

INTEGER P

P =
NTEMP = N-1

PRIMARY DO LOOP FOR ALL CALCULATIONS.
DO 30 1 = 1.8
IF{A{P,P}.NE.0.0)60 TO 103

BUILD A MATRIX AND B VECTOR OF AX=8.
DO 102 L = 14N

BUILD A MATRIX.

D0 101 4 = L,NTEMP
TEMPL{LJ)} = A{PeJ)
ALP,J) = AlP+1l,J)

PAGE 0005

SYMBOL
Y

SYMBOL
NPARA
JOB

NR
STDEVY

SYMBOL
SQYDIF

SYMBOL
SQRT

LABEL
2

204
65
169
8
84
9

PAGE 0001

LOCAYION
000824

LDCATION
000184
060198
0001AC
0001C0

LOCATION
00080C

LOCATION
OOOFEC

LOCAYION
601170
O0L1F4
60132C
001370
001564
OC1TAE
001918
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0013 AtPslyd) = TEMPLILsJ!
0014 101 CONTINUE
[
c 8UILD B VECTOR.
0015 JEMP21L) = B(P}
0016 BiP} = BIP+1)
0017 Bip+l) = TEWP2{L} .
0018 102 CONTINUE
0019 103 IF{1.EQ.P)GO TO 30
0020 CHULT = A(1,F)/A(P.P)
C
C ELIMINATE TERMS IN A MATRIX NOT ON PRIMARY DIAGONAL.
0021 DO 20 J = 1,NPOLY
0022 AlTsdb = ALLyJ)-ALP I ISCHULT
0023 20 CONTINUE
[
[ ELIMINATE TERMS IN B VECTOR NOT ON PRIMARY DIAGONAL.
0024 ©B(1) = BEII-BIPPACHULY
0025 30 CONTINUE
0026 P = P+l
0027 IF(P-N110+10,33
< .
3 CALCULATE COEFFICEINTS OF APPROXIMATE EQUATIONS 1IN DATFIT.
0028 33 DO 34 K = 14N
0029 XX(K) = BUKI/ALKK)
0030 36 CONTINUE
14
: [ RETURN TO DATFIT.
0031 RETURN
0032 END
COMMON BLOCK / 7 MAP SIZE 000B48
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
& 600000 8 000640 N 000690 X 000694 Y 000824
XX 000984 NPOLY 000844
SCALAR MAP
SYMBOL LOCATION SYMBOL LOCATION SYHBOL LOCATION SYHBOL LOCATION SYMBOL LOCATION
3 600100 RTEMP 000104 1 000108 L 00010C K] 000110
CHULY 000114 X ooo1le
ARRAY HAP
SYHBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
TEHPL 06011C TEMPZ 00021€ .
LABEL MAP
LABEL LOCAY YON LABEL LOCATION LABEL LOCATION LABEL LOCATION LABEL LOCATION
10 00029E 100 600206 101 000332 102 00036C 103 00037E
20 000414 30 00044E 33 000484 34 00042
TOTAL MEWMORY REQUIREMENTS 000510 BYTES
COMPILER MIGHEST SEVERITY CODE WAS O
f47 EXEC LRKEDY
697118 58724 LINKAGE EDIT
COMNHON COMHON 004200 000848

LINKAGE EDITOR MIGHEST SEVERITY 'WAS O
/¢ EXEC
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DA R EWN =

1

SOLUTINN OF LINEAR STHULTANEQUS EQUATIONS~-~PROG SIMER2
ORDER OF RESULTANT POLYNOMIAL = 1

COEFFICIENTS Al = 0.6706656E 01
A2 = 0.6871482E 00

A3
xt1y Yoy YCALE(T} YDIF(E) SQYDIF(I}
0, 1000000E 01 0.1000000E O1 ©0.7393804E 01 -0,6393804E O1 0.4088072E 02
0.8830000E 03 0,61600008 03 0.61364583E 03 0.2541748E 01 0.6460483F 01

0, 7350000€ 03 0,51500008 03 0.5117603E 03 0.3239746E 01 0.1049595E 02
©.8170000€ 03 0,5710000E 03 0.5681064E 03 0.2893555E 01 0.8372659E €1
0.8880000E 03 0.6220000E 03 0.,6168940E 03 0.5105957¢ Ol 0.2607079€E 02
0.,9230000E 03 0.6450000F 03 0.6609441E 03 0.4055908€ Ol 0.1645038E 02
0.9140000E 03 0.6400000E 03 0,6347598E 03 0.5240234E O1 0.,2746005E 02
0.4750000E 03 0,3720000€ 03 0.3331018E 03 0.3889819E 02 0.1513069E 04
0. 6140000E 03 €,4230000E 03 0.4286155€ 03 -0.5615479€ 01 0,3153358E 02
0.1340000E 04 0.9360000E 03 0.9274849E 03 0.85151378 ©1 0.7250755E 02
0.1290000E 04 ©,9030000E 03 0.8931274€ 03 0,9872559E O 0.9746T41E 02
0.1360000E 04 0.95200008 03 ©,9412280E 03 0,.,1077197€ 02 0.1160354E 03
0. 71600008 03 0.5010000 03 0.4987046E 03 0.2295410E€ 01 0.5268908E 01
0.7190000E 03 0.5030000E 03 0.5007659E 03 0.2234131E O1 0,4991341E OL
0+1130000E 04 0.7900000k 03 0.7831838E 03 0.6816162E 01 0.4646005E 02
0.1090000€ 04 0.7610000E 03 0.7556980E 03 0.5302002E 01 0.2811122E 02
0. 1120000E 04 0.7190000E 03 0.7763123E 03 -0,5731226E 02 0.3284695E 04
0.1490000E 04 0.1040000E 04 0.1030557E 04 0.9442B71E 01 0.8916780E 02
0.9440000E 03 0,6600000E 03 0.6553743E 03 0.4625732E 01 6.2139740E 02
0.8540000E 03 0.5410000€ 03 0.5935310F 03 -0,5253101E 02 0,2759506E 04

MAXDIF = 0.3889819E 02
SuM OF {YDIF)#%2 = 0.B8206391F 04
STDEVY = D0.6405618E 02

SOLUTION OF LINEAR SIMULTANEDUS E£QUATIONS~-PROG SIMER2
ORDER OF RESULTANT POLYNOHIAL = 1

COEFFICIENTS Al = -0.2867271F 02
AZ = 0.2263052F 00
A3 =

X{11} Y{11 YCALC(1) YOIF(1) SQYDIFiL}
041000000 01 0,1000000E 01 -0,2844839E 02 0.2944839E 02 0.8672078E 03
0.8830000E 03 0.1820000E 03 0.1693887E 03 0.1261127€ 02 0.1590441E 03

0.7350000E 03 0.7900000E 02 0.1361916E 03 ~0.5719156E 02 0.3270874E 04
0.8170000E 03 0.1850000€ 03 0.1545846E 03 0.,3041541E 02 0.9250967E .03
0.8880000E 03 0.2110000¢ 03 0.1705103E 03 0.4048975E 02 0.1639418E 04
0.3230000€ 03 0.2190000E 03 0.1783609E 03 0.4063907E 02 0. 1651534E 04
0.9140000E 03 0,2130000E 03 0.1763422E 03 0.3665781E 02 0.1343795E 04
0.4750000E 03 0.7400000E 02 0.7787222E 02 -0.3872223E Ol. 0.1499411E 02

0.6140000E 03 0.1050000E 03 0.1090506E 03 -0.4050644E O1 0.1640771E 02
0.1340000E 04 0.285000CE 03 0.2718960E 03 8.1310400E 02 0.1717149€ 03
©.1290000E 04 0.2900000E ©3 0.2606807E 03 0.2931934E 02 0.8596233E 03
0.1360000E 04 0.3140000E 03 0.2763821E 03 0.3761792E 02 0.1415108E 04
0.7160000E 03 0.9100000E 02 0.1319298E€ 03 ~0,4092976E 02 0.1675245€ 04
0.7190000E 03 0.1600000E 03 0.1326027€ 03 0.2739732€ 02 0.7506133€ 03
0. 1130000E 04 0.1250000E 03 0.2247921E 03 -0.99792108 02 0.9958461E 04
©0.1090000E 04 0.2320000€ 03 0.2158199€ 03 0.1618010E 02 0.2617954E 03
0,1120000€ 04 0.2340000€ 03 0.2225491€ 03 0.1145094E 02 0.1311241€ 03
0.1490000E 0% 0.2990000& 03 0.3055417€ 03 ~0.6541748E 01 0.4279446E 02
0.9440000E 03" 0.1270000E 03 0,1830714E 03 ~0,5607135€ 02 0.3143996E 04
0.8540000E 03 0.1060000E 03 0.1628839E 03 ~0.5688388E 02 0.3235776E 04

MAXDIF = 0.4063S07E 02
SUM OF (YDIF)%#2 = 0.,3153459€ 05
STDEVY = 0.1255679E 03
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SOLUTION OF LINEAR STMULTAMEUUS EQUATIONS~-PROG SIMEQZ
DRDER OF RESULTANY. POLYNOMIAL = 1

" COEFFICIENTS &l = -0.1127260F 01
A2 = 0.887G375E-0L
A3 = -

X(It ¥er) YCALC(T) ¥YDIF(1) SQYDIF{1)
©.1000000E 01 0,15000008 01 —B.16365568 01 0,2038556€ 01 0.4155710E 01
0.8830000E 063 0. 6700CGOE 02 0,7T7T19814E 02 ~0.1019814E£ 02 0.1040020E 03
04 73500008 03 0,1080000E 03 0.6406998E 02 0.4393002E 02 0.1929847E 04
©0.8170000E 03 0.4%00000E D2 0.T134368E 02 ~0.273436%E 02 0.7476772E 03
0, 8B880000E 03 6.5500000€ 02 0.7T764165€ 02 ~0.2264165E 02 8.5126440C 03
0.9230000E .03 0.5000000E 02 0.8074628E 02 -04307462BE 02 0.9453335E 03
0,9140000€ 03 0,5800000E 02 G.T994T95€ 02 -0.2194795E 02 0.4817124E 03
0+4750000E 03 0.2900G000E 02 0.4100700E 02 ~0.1200700€ 02 0.1441681E 03
0.6140000€ 03 0.48000008 02 6,.5333662E 02 ~0.5336823E Ol 0.2848167€ 02
0.1340000€ 04 0.83000008 02 0,11TT357€ 03 ~0.3473575€ 02 0.1206572E 04
0.1290000E 04 0.1080C0CE 03 0.1133006€ 03 -0.5300552€ 01 0.2B809584E 02
0.1360000€ 4 0.1210000& 03 0.,1195098E 03 0.1490173E O} 0.2220616E O1
0. 7160000E 03 ©.T1000G0E 02 0.6238460E 02 0.8615402E OL 0.7422514E 02
6.7190000GE 03 0.33CD000E 02 D.6265071E 02 -0.2965071€ 02 0.8791646E 03
0. 1130000E 04 ‘0.1B0O00D0OE 03 0.9910796E 02 0.8089204E 02 0.6543520E 04
0+1090000E 04 ©,7900000E 02 - 0,9555961E 02 ~0.1655961E 02 0.2742273E 03
©0.1120000€ 0% 0.8200000E 02 0.9822092E 02 ~0,1622092E 02 0.2631179E 03
0.1490000€ 04 ©0.1340000E 03 0.1310413E 03 0.2958694E 01 0.8753873€ 01
0.9440000E 03 0.1300000E 03 G.6260905€ 02 0.47390%5E 02 0.2245902E 04
0.8540000E 03 0.1200000E 03 8.7462572€ 02 0.4537428E 02 0.2058825E 04

MAXDIF = 0.8089204F 02
SUM DF HYDIF)%%2 = 0.184B262E 05
STOEVY = 0.9613171E 02

SECUTION OF LINEAR SIMULTANEOUS EQUATIONS--PROG SIMEQZ

ORDER OF RESULTANT POLYNOHIAL = 3

COEFFICIENTS Al = 0,3017559E 01
A2 n D.BZB462BE 00
A3 = ~0,2729648E-03
A4 = 0.1272119E-06
A5 =
X1y Y1) YCALC( D) YDIF{1) SQYDIFLL}
0.1000000E 01 0.1000000E 01 0.3845T48E Ol ~0.2B45748E 01 0.8098281E 01
0.8830000E 03 0.6160000€ 03 0.6093027E 03 0.6697266E 01 0.4485336E 02
0. 7350000€ 03 0.5150000€ 03 0.5149861E 03 0.1391602E-01 0.19365556-03

0.8170000E 03 0.57100C0E 03 0.5670435E 03 0.3956543E 01 0.1565423E 02
0,88800008 03 0.6220000E 03 0.6125244E 03 0.5475586E 01 0.8978673E 02
0.9230000E 03 0.6450000€ 03 0.6351721E .03 0.9827881E 01 0.9658723E 02
0,9140000E 03 0.6400000E 03 0.6293311E 03 0.1066895€ Q2 0.1138264E 03
0.4750000E 03 0.3720000E 03 0.3485825E 03 0.2341748E 02 0.5483782E 03
0.6140000E 03 0.4230000E 03 0.4382329€ 03 -0,1523291€ 02 0.2320415€ 03
041340000 04 0.9360000£ 03 0.9291069E 03 0.6893066E 01 0.4751436E 02
©.1290000E 04 08.9030000& 03 06.8905779E 03 0.12422128 02 0.1543090€ 03
©.1360000E 04 0.9520000E 03 0.9448467E 03 0.7153320E 01 0.5116998E 02
0.7160000E 03 0.5010000€ 03 0.,5029539E 03 -0.1953857€ 01 0.3817558E 01
0.+7130000E 03 0.5030000£ 03 0.5048535E 03 -0.1853516E O1 . 0.3435520E 01
0.1130000E 04 0.7900000t 03 0.,7741851€ 03 0.1581484E 02 0«2501124E 03
0.1090000E 04 0.76100G0E 03 0.7464753E 03 0.1452466F 02 0.2109657E 03
©.1120000E 04 0.7190000E 03 0,7672119€ 03 -0.4821191E 02 0.2324388E 04
0.1490000E C4 0.1040000F 04 0.1052228E 04 ~0.1222803E 02 8.1495246E 03
0.9440000E 03 0.,6600000E 03 C.6488521€ 03 0.11164795E 02 G.1242768E 03
0.8540000E 03 0.5410000E 03 0.5906787E 03  -0,4967B71E 02 Q.2467974E 04

MAXDIF = 0,2341748E 02
SUM DF (YDIF}¥*2 = 0,6936707F 04
STDEVY = 0.4164345€ 02



DO AR PWN -

DS ON

GRDER OF RESULTANT

COEFFICIENTS

X(1)
-0+ LOOOOOOE
088300008
0, 7350000€
0.8170000E
0. 8880000E
£.9230000F
0.9 140000€
0.4750000€
0. 6140000E
0+1340000E
0. 1290000€
01360000
0. 7160000F
0,715 0C00E
©0:1130000E
041090000E
0.11200008
0.149UD00E
0.9440000E
0.8540000E

o1

03
03
03
03
03

03
C4
04
[+23
03
03
o4
04
04
04
03
03

Al
A

POLYNOMIAL

iy
~0.27210066€ 02
0.2208155€ 00
0.8030581E-06
09264THZE-09

Yin)
0.1000000E
0.1820000¢
0.7900000E
0.1850000¢
0.2110000E
0.2190000E
©.2130000E
0.7400000E
©.,1050000E
0.2850000E
0.2900000¢
0.3140000¢
0.9100000E
0.1600000€
0.1250000€&
0,2320000E
042340000E
©.2990000E
0.1270000E
0.10600CCE

MAXDIF = 0.4098528E 02
SUM OF (YDIF}s#2
STDEVY = 0.8856T46E 02

0.3137678E 05

01
a3
o34
03
03

03
02
03
03
03
03
02
03
03
03
03
03
03
03

3

16

SOLUTION OF LINEAR STMULTANEUUS EQUATIONS--PROG SIMED2

YCALC(L)

~0.,2698984E

0.1690334E
0.1358504E
0.1542369€
6.1701555€
0.1780147E
0.1759930E
©.7795718E
0.1088873E
0.2723530F
0.2609661E
0.2769138E
0.1316450€
0.1323152E
0.2266T31E
0.2156322€
042224117E

0.3066519E.

0,1827342E
0.1625265E

02
03

03
03
03
03
Q2
03
03
03
a3
03
03
a3
03
03
03
03
03

YDIF{T)
0.?79898#E
0.1266658E

-0.5689043E
0.3076312E
0.4084448E
0.4098528E
0.3700700E

~0.3957184E

-0.,3887268E
0.1264697E
0.2903394E
0.3708618E

-0.4064500F
0.2768478E

-0.9967311E
0.1636783E
©,1158829€

~0.7651855E
~0.5573419E

-0.5652852€

SOLUTION OF LINEAR SIMULTANEOUS EQUATIONS--PROG SIKEG2

ORDER OF RESULTANT

COEFFICIENTS

X{1}

0. 1000000E
0.8830000€
0. 7350000E
0.8170000E
0.88B0000E
0.9230000E
0.9140000E
0.4750000E
0.6140000E
041340000€
0., 1290000E
0.1360000E
0. T160000E
0.7190000€
0. 1130000E
0.1090000E
0.1120000€
0.1490000E
0.9440000E
©.8540000€

(31
03

03
03
03
03
a3

04
(20

03
03
04
0%
04

03
03

NN

POLYNOMIAL =

3

-0.1262794E.01

4.83053156-01
~0,1273179€-06
-~0.6060162E-10

Y1}
0,1000000€
0.6700000E
0.1080000E
0444000008
0.5500000E
0.5C00000E
0.5800000€
0.2900000€
0.4800000€
0.8300000E
0.,1080000E
0.1210000€
0.7100000E
0.3300000E
0,1800000E
0.7900000£
0,8200000E
0.1340000E
0.1300000E
0.1200000€

MAXDIF = ©0.8088278E 02
SUM OF (YDIF)*»¥2 =
STOEVY = 0.6797092E 02

o1
02
03
02
02
02
02
02
62
0z
03
03
02
02
03
02
02
03
03
03

0.1848020E 05

YCALC(I)
-0,.1173741E
0.7723012E
©.6409840F
0.7137558E
0.7767355E
0.8077713E
0.7997913E
0.4100221E
0.5335379E
0.1176940E
0.1132738E
0.1194615E
0.6241173€
0.6267804E
0.9911722¢
0.9557536E
0.9823187E
0.,1309433E
0,8263893E
0.7465797E

o1
02
[s¥3
02
062
02
62
02
02
03
03
03
02
02
02
02
0z
03
02
02

YDIF(I}
0.2173741€
-0.1023012E
0.4390160€
-0.2737558E
-0.2267355E
~0.3077713€
-0.2197913E
-0,1200221€
-0.5353790E
-0.3469398E
-0.5273773E
0.1538452E
0.8588272€
~0.2967804E
0.8088278E
~0.1657536E
~0,1623187E
0.3056T47E
0.4736107€
044534203

02
02
02
02
02
02
a2
o1
o1
02
02
02
02
02
02
02
02
o1
62
o2

01
02
02
02

02
02
02
a1
02
‘01
01
a1
oz
62
02
02
01
a2
oz

SQYDIF(T}
0.7834309E
0.1681323E
0.3236521E
0.9463696E
0.1668272F
0.1679793E
0.1369518E
0.1565930E
0.1511085E
0.1599459E
0.8429692E
0.1375385E
0.1652016E

.0.7664470E

0.9934727E
0.2679058E
0,13642884E
0.5855089E
0.3106300E
0.3195473E

SQYDIF(I}
0.4725151E
0.1046553E
0.1927350E
0,7494224E
0.5140898E
0.9472317¢E
0.4830818E
0.1440531F
0.2866306E
0.1203672E
0.2781268E
0.2366835E
0.7375841E
0.8807859E
C.6542023E
0e2747424E
0.26347356E
0.9343704E
0.2243071€
0.2055899E

03
a3

03
04
o4
04
Q2
02

03
04
04
a3
04
03

02
o4
04

o1
03
04
03
03
03
03
03
0z
04
62
01
02
63

03
03
01
04
04
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S(Ifmﬂ OF LINEAR STMULTANEUUS EQUAT TONSSEPRUG STRESZ

DRDER OF RESULTANT POLYNOMIAL = 5

" COERFICIENTS

X1}

0.100080CE 01
0,8830000E 03
0. 7350000E 03
D.81T0000E 03
0. 8580000€ 03
0.$230C008 03
0.9140000E 03
0.&T50000E 03
0.56140000E 03
0.1340000E 04
0 1290000E 04
-2:136C000E 04
0. 7160CGO0E 03
6.7LESHO0E 03
G 1130G00E 04
Go109CHD0E 04
0. 1120GDOE 04
0.1450200E 04
G, 944000DE 03
0.85400G0E 03

0,1558238E 01
0.8009619E 00
.0.1175885€-03
-0,87B96T4E~0E
0.9150598E6~09
~0,2752515E~12

Y1)

0.1000000€
0.+ 6160000€
0.5150000E
0.5710000E
0.6220000€
0, 6450000E
06400000
0.3720000€
0.4230000€
049360000
0.9030600E
0.9520000€
©.,5010000E
045030000
6.7900000E
0.7610000€
0.7190000€
641040000E
0.6800000€
0.5410006E

MAXBIF = 0.1772827€ 02
SUM OF (YDIF)%%2 =
 STDEVY = 0.334525%E 02

0.6714457E 04

(139
03
03
03
03
03
a3
a3

03
03
03
03
03
03
03
03
Q4
03
03

YCALC(T)
0.2359314E
0.6038779¢
0.5127927E
0.5626018E
0.6070620E
0.6296086E
0.62376656E
0.3542717E
0.4402532E
0.9322222€E
0.8943359€
0.94T1616E
0.5013906€
045031890E
0.7733818¢E
0.7461982E
0.7660295E
0.1037215¢E
0+6433647E
0;5855767E

03

¥YDIF{I}
~0.1359314E
0.1212207€
0.,2207275E
0.8398193E
0,1493799¢E
0.1539136E
G.1623340E
0.1772827€
-0.1725317€
0.3777832E
0.8664062E
0.4838379E
-0.3906250E
~0.1889648E
0.1661816E
0.1680176E
~0.4702954E
0.2785400E
0.1663525E
~0.,4457666E

SOLUTION OF LIREAR SIRULTANEOUS EQUAYTONS-—PROG STIMEQZ

ORDER DF RESULTANT

COEFFICIENTS

X{1}
6, 1000000€
0.8830000E
0. 7350000E
0.8170000F
0.8880000F
0,5230000E
0.9140000E
06 «47500008
0. 6140000€
©41340000E
0. 1290000E
0.1360000E
0. T160000E
0.7190000E
0. 1130000E
0.109000CE
0.1120000€
©.1490000E
0.9440000E
0.8540000E

o1

03
03
03
03
03
03
03
0%
04
04
03
63
04
04
04
04
03
03

POLYNDHIAL =

-0.2594556E 02
0.2192631E 60
0.2612746E-06
0.,3330418E~09
0.4139130E-12
0.5291487E-15

Y{13
0.1000000€
0.1820000E
0.7900000E
0.1850000€
0.2110000E
0.2190000E
0.2130000E
0. 7400000E
0,1050000E
0.2850000€
0.2900000¢t
0.3140000E
0.9100000E
0.1600000€E
0.1250000E
0.2320000E
0.2340000E
0.2990000€E
0.1270000E
0.1060000E

MAXDIF = 0.4142644E 02
SUM OF (YDIF)=*2 =
STDEVY = 0.7216684E 02

01
03
02
03
03
03
03
02
03
03
03
03
02
03
03
03
03
03
03
03

5

0.3124833E 05

YCALCUT}
-0.2572629E
0.1686324E
0.1357205E
0.1539254¢
0,1697488¢
0.1775736E
0.1755598¢
0.7833287E
0.1089625E
0.2727578€
0.2610894E
0.2774504E
0.1315113¢
0.1321757€
0.2242856E
0.2151913€
0.2220085E
0.3083638€
0,18227T1E
041621636

02
03
03
03
o3
03
63
02
03
03
03
03
a3
03
03
03
03
03
03
03

YDIF(1}
0.2672629E
0.1336765E

-0.567204bE
031074628
0.4125119E
D.4142644E
0.3744017€

-0.4332870E

-0.3962540€
0.1224219E
0.2891064E
0.3654956E

-0.4051132E
0.2782430F

~0.9928564E
0.1680870E
0.,1199147E
~0.9363770E

-0.5527711€E

~0.561635%E

0l
02
[+31
o1
02
02
02
o2
o2
[+33
01
01

00
D2
02
02
o1

02

02

02
02
62

02

02
a2
0z
01
‘01
02
62
02
[s74
02
02
02
02
01
02
02

SQYDIFiI}

0.1847734E 0Ol
0.1469446E 03
0.4872065E 01
0.7052965E 02
0.,2231435€ 03
0.2368929E 03
0.2635232€ 03
0.3142915€ 03
0.2976719E 03
0.1427201E 02
0.,7506598E 02
0.2340990E 02
0.1525879E 00
0,3570771E-01
0.2761633E 03
0.2822988E 03
0.2211778BE 04
0,7758455E 01
0.2767314E 03
0.1987079€ 04

SQYDIF(I}
0.7142944E
0.178693GE
0.3217210F
0.9656316E
0.1701661E
0.171615CE
0.1401766E
0.1877376E
0.1570172€
0.1498712E
0.8358252E
0,1335870E
0.1641167E
0.7741912E
0.9857637E
0.2825322E
0.1437953E
0.8768018E
0.3055559€
0.3154349E

03
03
23
03
04
o4
04
02
02
03
03
04
04
03
04
03
03
oz

04
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INEAR SIMyL TANEQUS EQUATIONS--PROG STHEDZ

ORDER DF RESULTANT, POLYNOMIAL =

COEFFICIENTS

X{1}
0. 10000008
0.8830000€
0. 7350000E
0.8170000E
0,8880000E
©.5230000E
0.9140000E
0.4750000E
0. 6140000E
0.13%40000F
0. 1290000E
041360000E
0. 7160000E
6.719C000E
0.1130000E
©0.1090000E
04 1120000€
04149 0000E
0.9440000E
0.8540000€

(43}
03
03
03
03
03
03
03
03
04

04
03
03
04

04
(23
03
03

-0.1519516E 01
0.8551050€~01

-0.9666386E-10
=0, T104446E~13
~0.3359391E-16

AN RN

Y1}
0.1000000E 0}
0.6700000E 02
0.1080000¢ 03
0,4400000E 02
©.5500000¢ 02
0,50000008 02
0.56800000E 02
0.2900000E 02
0.4800000E 02
0.8300000€ 02
0.1080000E 03
0,1210000€ 03
0.7100000E 02
0.3300000E 02
0.1800000E 03
0,7900000£ 02
©.8200000E 02
0.1340000GE 03
0.1300000t 03
0,1200000E 03

MAXDIF = 0.8083546E 02
SuM OF {YDIF}¥*2
STDEVY = 0.5548695E 02

= 0.1847282E 05

5

~0.112B46AE-0&

YCALCLT)

-0.1430005E

0.7730191€
0.6414311E
0.7143820E
0.,7774583E
0.8085178E
0.8005331€
0.4095766E
0.5336180F
0.1176122€
0.1132345E
0.1193604E
0.6245139€
0.,6271855E
6.9916454E
0.9563440E
0.9828244E
0.1306795E
0.8271416E
0.74T2638E

01
02z
az
02
02
02
02
02
0z
03
03
a3
62
02
02
02
02
03
02
02

YDIF(T}
0.2430005€
-0,1030191E
0.4385689E
-0.2743820€E
~0.2274583E
~0.3085178¢€
~0,2205331¢
~0.1195766E
-0.5361801F
-0.3461221EF
~0.5234467€
0.1639572€
0.8548615€
~0.2971855E
0.8083546E
-0.1663440E
~0.1628244E
0.3320511F
0.4728584E
0,4527362E

SOLUTION OF LINEAR SIMULTANEWUS EQUATIONS-=PROG SIMEQZ

ORDER OF RESULTANT POLYNOMIAL =

CDEFFICIENTS. Al
2

X{13
0. 1000000E
0.8830000E
0. 7350000¢
0.8170000E
0. 8880000E
0:9230000E
0.9140000E
0.4750000€
0. 614C000E
041340000€
0.1290000E
0.1360000E
0. 7160000
0.7190000€
0. 1130000E
0.1090000¢€
0.1120000€
0.1490000F
0.9440000E
0.8540000¢E

o1
03
03
03
03
03
03
03
03
04
o4&
04
3
03
04
04
04
[+23
03
03

0.8322148E 01
0.6839191E 00
0.4766534E~06
0.,30685256-09
0.1900630E-12
0.1151673E-15
0.5486803E-19
0.2285398E-22

PRI R L]

Yi1)
0.1000000E
0.6160000€ 03
0.5150000¢ 03
0.5710000& 03
0.6220000E 03
0, 6450000t 03
0.6400000t 03
0,.3720000t 03
0.4230000E 03
0.9360000E 03
0.9030000¢ 03
0.9520000€ 03
0.5010000E 03
0.5030000E 03
0.7960000E 03
0,7610000t 03
0,7190000t 03
0,1040000E 0%
0.6600000t 03
0.5410000& 03

o
-

MAXDIF = 0.3866382E 02
SUM OF {YDIF)¥%2 = 0.8112781E 04
STDEVY = 0.3184489E 02

1

YCALC(1)
0.9006067E
0.6130178E
0.5114727E
0.5677168E
0.6164509E
0,6404880F
0,6343059E
0,3333362E
0.,4285393E
0.9279727E
0.8933550E
0.9418347E
0.4984456E
0.5005027E
0.7828911F
0.7553357€E
0.7760002E
0.1032190E
0.6549150E
0.5931091€

o}
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
04
03
03

YOIF(I}
-0.8006067E
0.2982178E
0.3521344E
0.3283203¢
0.5549072€
0.4511963E
0.5694092€
0.3866382€
~0.5539307E
0.8027344€
0.9645020E
0.1016528€
0.2554443E
0.2497314€
0.7108887E
0.5664307E
-0.57D0024E
0.7810303E
0.5084961E
~0.5210913E

01
02
02
0z
02
oz
02
0z
01
02
01
(33
01
02
02
0z
02
01
02
02

01
028
01
o1
01
01
01
a2
01
o1
01
02
o1
01
o1
ol
02
ol
01
0z

SQYOIF(I)
0.5904924E
0.1061293E
0.1923427€
0.,7528547E
0.5173728E
0.95183208
0.4863486F
0.1429855E
0,2874890E
0.1198005E
0.2739963E
0,2688196E
0.7307880E
©.8831921E
0.6534371E
0.2767031€
0.2651177E
0.1102579E
0.2235951E
0.2049701E

SQYDIF{I]
0,6409711E
0.B893384E€
0.1244215E
0.1077942E
0.3079219E
0.2035780E
0.32422617€
0.1494891E
0.3068391¢E
0.6443825E
0,9302640E
0.1033330€
0.6525181€E
0.6236579E
0.5053627E
0.3208437E
0.3249028E
0.6100082F
0.2585683E
0.2715361E

03
04
03

03
03
03
02
04
02
ol
02
03
o4
03
03
02
04
04

02
o1
02
0z
02
02
02
04
02
02
02
03
o1
01
[oF2
o2
06
02
02
04
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SOLUTION BF ( INEAR STMULTANEUUS EQUATIONS~~PROG SIMEO2
DRDER OF RESULTANT-BOLYNOMIAL = 7

COEFFICTENTS Al ~0,2658245E 02

=
A2 = 0,2212576E 00
43 s 0,1872508E-06
A4 = 0,2391705E~09
AS = 0.,1197204E-12
A6 = 0,1544753E-15
AT = 0.5849630F-19
A8 = 0.7786941E-22
A9 =

X€I) i1} YCALC( T} YBIF{I) SQYDLF{I}
0.1000000E 01 0.1000000€ 01  ~0.,2676118E 02 0.2776118E 02 0.7706833E 03
0.8830000E 03 0.1820000E 03 0.1689147E 03 0.1308533E 02 0.1712258E 03
0.7350000€ 03 0.79000008 02 0.1359243E 03 ~0.5692429E 02 043240374E 04
0.8170000E 03 0.1850000E 03 0,1541863E 03 0.3081372E 02 0.5494854E 03
0.8880000E 03 0.,2110000E 03 0.1700317€ 03 0.40946831E 02 0.1678482E 04
0.9230000€ 03 0.2190000€ 03 0.177856%E 03 0.4114314E 02 D.1692758E 04
0.9140000€ 03 ©.2130000t 03 ©0.1758437€ 03 0.3715630€ 02 0.1380590E 04
0.4750000F 03 0,7400000F 02 0.7819366E 02 ~0,4193665€ 01 0.1758681E 02
0.6140000E 03 0.1050000E 03 0,1090318E 03 ~0.4031830f 01 G.1625565€ 02
©.1340000€ 04 0,2850000E 03 0.2724099E 03 0.1259009E 02 0.1585103€ 03
0.1290000€ 04 0.2900000E 03 0.2608796E 03 0.2912036E. 02 0.8479954E 03
0.1360000E 04 0.43140000€ 03 0.2770432E 03 0.3695679E 02 0.1365804E 04
0.7160000E 03 0.9100000E ©2 0.1316977€ 03 . ~0.4069769E 02 0.1656302E 04 .
0«7T190000E 03 0.1600000€ 03 0.1323649¢ 03 0.2763509E 02 0.7636978E 03
0.1130000F 04 0.1250000£ 03 0.2244076E 03 ~0.9940761E 02 0.9881871E 04
0.1090000E 04 0.232000CE 03 022153676E 03 0.1663237¢ 02 0.2766355E 03
0. 1120000F 04 0.2340000E 03 0.2221452E 03 T 0.1185484E 02 0.1405373E 03
0.1490000E 04 0.2990000E 03 0.3075312€ 03 -0.8531250€ O} 0.7278223€ 02
0.9440000E 03 0.1270000E 03 0.1825570E 03 -0.5555704E 02 0.3086584E 04
0,8540000E 03 0.106000CGE 03 0.,1624394E 03 ~8.5643938E 02 0.3185403€ 04

HAXDIF = 0.4114314E 02
SUM OF (YDIF)%#2 = 0.3135345E 05
STDEVY = 0.6260336E 02

SOLUTION OF LINEAR SIMULTANECUS EQUATIONS--PROG SIMEDZ

ORDER OF RESULTANT PDLYNOMIAL = 7.

COEFFICIERTS Al -0,1491039€ 01

A2 = 0.8939523E-01

A3 = ~0.6792959E-07

A4 = -0,5B06035E~10

A5 = -0.3931361€~13

A6 = =0.2919287E-16

AT = ~0.1581745E-19

AB = -0.7568317E~23

A9 =

Xi1} Y1} YCALCII) YDIF(I) SOYDIF(I)

0. 1000000E O} 0.100C000E C1 -0.140)1644E O} 0.2401644E O1 0.5767892€ 01
0.8830000E 03 0.6700000E 02 0.7730173E 02 ~0.1030173E 02 0.1061256E 03
0.7350000E 03 6,1080000E 03 0.6413356E 02 0.4386644E 02 0.1924264E 04

0.,8170000E 03 0.4400000E 02 0.7143312E 02 ~0.2743312€ 02 0.7525753E 03
0.8880000E 03 0.5500000€ 02 0.7774603€, 02 -0.2274603E 02 0.5173818E 03
0.9230000E 03 0.5000000E 02 0,.8085500E 02 -0.3085500E 02 0.9520305E 03
0.9140000€ 03 0.5800000E 02 0.BO05574E 02 ~0.2205574E 02 0.4864556E 03
0.4750C00E 03 0.2900000E 02 0.4094716E 02 ~0.1194716E 02 0.1427346E 03

0. 6140000€ 03 0.4800000¢ 02 0.5334929E 02 -0.534928%E 01 0.2861488E 02
0,1340000E 04 0.8300000E 02 0.1176337€ 03 -0.3463368E 02 0.1199492E 04
0.1290000F 04 6.1080000CE 03 0.1132600E 03 ~0,5260040€ 01 0.2766801E 02
0.1360000E 04 G.1210000F 03 0.1193792€ 03 0.1620834EF 01 0.2627104E 01
0.7160000E 03 0.,7160000€ 02 0.6244107E 02 0.8558929€ 01 0.7325526E 02
0.7190000E 03 0.3300000k 02 0.6270831E 02 ~0.2970831E 02 0.8825837€ 03
0.1130000E 04 0,18000008 03 0.9918639E 02 0.8081361E 02 0.6530840E 04

©.1090000E 04 0.7900000E 02 0.9565303E 02 -0.1665303€ 02 0.2773232E 03
0.1120000£ 04 0.8200000t 02 0.,9830351F 02 -0.1630351E 02 0.2658044E 03
0.14930000E 04 0.134C000E 03 0,1306603F 03 0.3339706E Ol 0.1115364E 02
0.9440000E 03 0.1300000¢ 03 0.8271927E 02 0.4728073F 02 0.2235468E 04
0.8540000E 03 0.1200000k 03 0.7472392€ 02 0.4527608E 02 0. 20649523E 04

MAXDIF = 0.,8081361E 02.
SUM OF (YDIF)*%2 = 0,1847206E 05
STDEVY = O0.4B05212€ 02
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ORDER OF RESULTANT -POLYNOMIAL = 9

“COEFFICIENTS

X{13
©0.1000000E
©0,8830000F
0473500008
0.8170000¢€
0.88B0000E
0.9230000E
0.91400008
0. 4750000
0.614G000E
0.1340000F
0.1290000€E
04 1360000E
0.7160000E
0. 7190000¢E
0.1130000E
0. 1030000E
0.1120000E
041490000€E
0.9440000€
0, 8540000E

20

SOLUTION OF LINEAR SIMULTANFUUS EQUATIONS-~PROG SIMEDZ

YCALC 1)
0.9018252E
D.6129366E
0.5115037€
0,5677219E
0.6164280E
0.6404512E
0,6342729€
0.3334119E
0.4285991€
0459273692
0.8932935E
0.9418640F
0,4984824E
0,5005386€
0.,7827849E
0 75523758
0.7758958E
0.1032615E
0.6548694E

Al = 0.8334039E 01
A2 = 0.6842142E 00
A3 v 0.1752197€~06
A6 = 0.2458962E-09
AB = 0.1730400E-12
A6 = 0.7965146E-16
A7 = 0.,4110573€-19
AB = D.3648344E-22
A9 = 0.2B35325E-25
A1O = 0.,1187140£-28
Yei)
01 0,1000000t 01
a3 0.6160000t 03
03 0.5150000E 03
03 0.5710000t 03
03 0,62200008 03
03 0.6450000E 03
03 0.6400000E 03
03 037200008 03
03 0.4230000€ 03
04 0.9360000E 03
04 0.90630000& 03
[23 0.9520000¢ 03
03 0.50)0000¢ 03
03 0.5030000E 03
04 0.7900000& 03
04 0.7610000€ 03
04 0.7190000k 03
04 0.1040000E 04
03 0.66000008 03
03 0.54100008 03

KAXDIF = 0.3858813E 02
SUM OF (YDIF)»%2
STDEVY = 0.2844766E 02

0.6092695E 04

0.593099%¢

YOIF{1}
~0.8018252€
0.3003418E
0.3496338F
0.3278076F
0.5572021¢€
0.4548828E
0.5727051F
0.3858813¢
-0.5599121€
0.8030762E
0.5706543F
0.1013599€
D.2517578E
0e2461626E
0.7215088E
0.5762451E
-0.56B9575E
0.7384T766E
0.5130615E
~0,5209985¢

SOLUTION OF LINEAR SIMULTANEUUS EQUATIONS--PROG SIMEQ2

ORDER OF RESULTANT

€OEFFICIENTS

X413
0. 1000000€
0.88300C0E
0. 73500008
0.8170000€
0.8880000E
0.,9230000F
0.9140000E
0.475C000E
0. 6140000E
0.1340000E
0. 12%30000E
©0.1360000€
0. 7160000E
0.7190000E
0. 1130000
0.1090000E
0,1120000E
0.1490000E
0.9440000¢
0.8540000E

01
03
03

03
03
03
03
03
04
[+23
04
03
03
04
04
04
04
03
03

POLYNOMIAL =

9

Al = ~0.272D018E 02
A2 = 0.2219570€ 00
A3 = ~0.6961551F-07
A4 = 0.3701971E-10
AS = 0.1054364E-12
A6 = D.1194370E-15
A7 = 0.1356627E-19
A8 = 0.213488DE-22
A9 = 0.3000318E-25
A0 = ©0.4156218E-28

Y1)

0.1000000€ 01
0.1820000€ 03
0.7900000E 02
0.1850000¢ 03
0.2110000¢ 03
©0.2190000€ 03
0.2130000F 03
0.7400000t 02
0.1050000€ 03
0.2850000t 03
0.2900000t 03
0.3140000E 03
049100000t 02
0.1600000E 03
0.1250000E 03
0.2320000¢ 03
0.2340000E 03
0.2930000£ 03
0,1270000k 03
0.10600008 03

MAXDIF = 0.4115100€ O
SUM OF . (YDIF }%#2
STDEVY = 0.5602385E 02

2
0.3138673E 05

YCALC{T)
~0.2687821E
0.1689272€
0.1359814E
0.1542247E
0.1700419E
0.1778490E
0.1758407E
0.7822627E
0.1090917E
0.2721763E
0.,2606360E
0,2768232€E
G.1317571€
0.,1324240E
0.2242507E
0,2152425¢€
0.2219962E
0.3076091€E
0.1825371E
0.16264646E

92
03
03
03
03
03
03
02
03
03
03
03
03
03
©3
03
03
03
03
03

YDIF{1}
0.2797821E
0.,1307278E

-0.5698143E
043077527E
0.4095805E
0.4115100F
0.3715927E

~0.4226273E

-0.4091660E
0.1282373E
0.2936401E
0.3717T6T6E

~0.4075706E
0.2757599E

-0.9925073E
0.1675749E
0.1200383EF

~0.8609131E

-0.5553706€

~0.5646455E

o33
01
01
01
o1
o1
o1
oz
o1
ot
01
0z
03
13
Gl
01
02
01
o1
02

02
02
02
02
02
02
02
01
o1
o2
02
02
02
02
02
02
[+F4
o1
02
02

SQYDIF(1}
0.6429236E
0,9020519¢
0,1222438E
0,1074578E
0.3104741E
0.2069183EF
0.3279910E
041489044E
0,3135014E
0:6443313E
069421696F
0.1027382E
0.63382008
0.6058617E
0.5205748E
0.3320584E
043237126¢F
0,5453476E
0.2632321€
0.,2714395¢

SOYDIF(1}
0.7827800E
0.1708377E
0.3246883F
0.9471169E
0.1677562E
0.1693405E
0.1380811E
0.1786137E
0,1674167E
0.1644481E
0,8622451E
0.1382111F
0.1661138E
0.7604351E
0.9850707¢€
0.2808135E
0.1440919€E
0.7411713E
0.3084365¢E
0.3188246E

02
[+33
0z
02
o2
02
02
04
o2
02
02
03
o1
131
o2
02
04
02
02
04

03
03
04
03
04
04
G4
oz
02
03
03
04
04
03
04
03
03
02
04
04
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SOLUTION OF LINEAR SIMULTANEQUS EQUATIDNS-~PROG SIMEQZ

ORDER OF RESULTANT POLYNOMIAL

COEFFICIENTS

Xt}
0.10000008
0. B830000E
©0.7350000E
0, 81700008
0.8880000F
0.9230000E
0.9140000F
0+ 4750000E
0.6140000E
10 0.1340000E
11 0.1290000E
12 0.1360000E
13 0.7160000E
14 0. 7190000€
15 0.1130000€
16 0. 10900G0E

R N )

i7 0.1120000E
18 0. 1490000¢€
13 0.,9440000E

20 0, 8540000¢

o1
03
03

03

03
03
03
03
03
04
04
04
03
03
Q4
04
04
04
03
03

Y{1}
0.1000000E
0.6700000F
0.1080000E
0.44000008
0. 5500000E
0.5000000¢
0, 58000008
©.2900000F
0. 4B800000E
©.8300000E
0.1080000E
0.1210000E
0.7100000€
0.3300000&
0,1800000¢
0.7900000E
0.8200000¢
0.1340000E
0.1300000F
0,1200000¢t

MAXDIF = 0.80BL857E 02

SUM OF (YDIF)*#2 = 0.1846908E 05

STDEVY = 0,4297566E 02

/8

JOB TIME SUMMARY...COMPILE 0128S

PROGRAM BY~--—

RONALD M.

= ~0.1511896E 01
A2 = 0.8935070E-01
= =0,2443136E-07
= -0,3781883E~10
-0.3937708E-13
x —01,2212596E-16
~0.1148678E~19
-0.1046890E~22
-0.8185138E~26
~0.3945437£~29

9

BODX 31 CAMPUS STA.

SOCORRD,

PROGRAM TIME IN MINUTES

YCALC 1}
o1 “0.1422545E
02 0.7728966F
03 0.6611238E
62 0.7141682E
02 0.7773430E
02 0.8084545E
02 0.8004568E
02 0.,4091728¢
02 0.5332271E
62 0,1175728E
03 0,1132235€
63 0.1193056E
02 0.6241831E
02 0.6268631€
03 0.9918143E
a2 0.9564938E
02 0.9829907E
03 0.1304466E
03 0.8271104E
03 0.7470999E
BRIMHALL
N. M, 87801

ASSEMBLE 0000S

0.1736836E 03

128
02
02
02
02
02
62
02
02
03
03
03
02
02
02
02
02
03
02
02

LNKEDT 0017S

YDIFCI)
0.2422545E
~0.1028966E
0.4388762E
~0.2741682E
-0.2273430E
-0.3084549E
-0.2204568E
~0.1191728E
~0.5322708E
~0.3457280E
-0.5223541E
0.1694351€
0.8581085E
~0.2965631E
0.8081857E
~0.1664938E
-0.1629907E
0.3553391E
0.4728B896E
0.4529001€

o1
02
02
(<74
02
o2
02
02
(e
02
01
01
01
02
82
02
0z
01
[e74
02

SQYDIF{I}
0.5868726E 01
0.1058770€ 03
0.1526123E 04
0.7516821E 03
0.516B481E 03
0.9514441€ 03
0.4860122E 03
0.1420216E 03
0.2833121E 02
0.1195278E 04
0,2728537€ 02
0.2870826F 01
0.7363501E 02
0.8812769E 03
0.6531641E 04
0,2772019€ 03
0.2656597E 03
0.1262658E 02
042236245E 04
0.2051185E 04

UTILS 00005 USER 0182S

TOTAL TIME

005M 275



Microlog Mud Cake
Correction--MUDCAK
The preliminary program for reducing mud cake cor-

rection charts, as they appear in interpretation-chart man-
vals, to eguation form for use in machine computations was
accomplished by using the program MUDCAK. MUDCAK calculates
ths»coefficients for & 6th order and seven term polynomial
for a given mudcake thickness., Mud cake thickness and the
ratios of wicroinverse resistivity to mud cake resistivity
and microncrmal resistivity to mud cake resistivity are the
parameters for calculating the ratio flushed iene resistivity

to mud cake resistivity [Schlumbsrger, 1968]. The Mapparent”

true flushed zone resistivity can be calculated because mud
cake resistivity is known, The example presented is for a
mud cake thickness of 1/8 inches; the mud cake thickness used
exclusively for the machine interpretations. Knowledge of the
physical character of drilling fluid, and the type of lithol-
ogy and gualitative permeability characteristics of aquifers
are ﬁecessary before MUDCAK is applied. Comments within EUDC@K
explain the execution of the program.

For the purpose of allowing me the maximum in dise
cretionary authority in applying computer techniques to water
well log interpretations, DATFIT and MUDCAK are not written inte

the adjunctive interpretation programs as subroutines,

22
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FORTRAN 1V MDDEL 4% PS VERSION 3 LEVEL 1 DATE 693118 NEW MEXICO TECH PAGE 0001
c 014P,10¢B58,BRIMHALL (A,P,L ) DET WAT QUAL FR RES LOGS
[ R. M. BRIMHALL RXO/RMC VS R2/RMC COEFFICIENTS TMC = 1/8 IN.
¢ .
C PROGRAM MUDCAK
c
C PURPDSE DF HKUDCAK-~REDUCES PORTION OF MUDCAKE CORRECTION CHART 10 N
c EQUATION FORM FUR USE IN PROGRAMS MAMED BODEAP' AND EVALLO.
(C; t***!ﬂ#ﬁﬁ##tn&t*##’l)ﬁ#tk#)ﬁtﬁtﬁﬁ:ﬁtt‘#**#tﬁ:#ttt##it’?*!‘ﬁtﬁx’»B#n*t#l&tu#
c REFERENCE-~BRIMHALL, R. M., DIGITAL A74LY5]S OF BOREHOLE-
[ MEASURED AQUIFER RESISTIVITY 10 DETERMINE WATER QUALITYs UN-
C PUBLISHED MASTER OF SCIENCE THESIS, HEW MEXICO INSTITUTE OF
C MINING AMD TECHNOLOGY, SOCORRO, JUHE, 196%.
G AN t*ttv‘:&tittt%ﬂ(*ﬂii*t###ﬂ#@#t*ut**‘t#
4
c SDLVE LINEAR SIMULTANEOUS EQUATIONS.
c »
[ NOMENCLATURE =~
c
¢ N = NUMBER OF DATA POINTS.
[ 1 = ITERATION INDEX.
[ KS = DUTPUT DIGIT INDICATES A SINGULAR SET OF EQUATIONS IN
¢ S1M0.
4 %{1) = SUBSCRIPTED VARIABLE NAHE FOR RMN/RMC.
[4 Y{1) = SUBSCRIPTED VARIABLE NAME FOR RMI/RMC.
4 B{l} = VECTOR OF ORIGINAL CONSTANTS IN SUM{X{1)¥31/Y(1}} =
[ B{I1 = 1.0
[ H(I,1) = MATRIX OF COEFFICIENTS IN SINQ.
[
< SIMO = SUBROUTINE SIMQ--USED 7D OBTAIN A SOLUTIDON OF A SET
c OF SIMULTANEOUS £ INEAR EQUATIONS AX=B. SOURCE--SUBROUTINES
C AND FUNCTIONS AVAIKABLE ON LINE AT NEW MEXICO INSTITUTE OF
3 RINING AND TECKNOLOGY, COMP. SCI. DEPY., MAY 1, 1968.
C LA 322 L 2] % ¥ *
€
[ BERGEEAHIE  PROGRAM MUDCAK  #¥##H#HNRE
0001 CALL CLOCK(TL)
0002 THC = 0.125
0003 DIMENSION X{7 1 Y{T 14 BLT AT+ T)
0004 N=7
c
c READ CHART DATA
0005 READIS,LIX{TIIs Y1y 1.2 14N}
0006 1 FORMAT{2F6.2)
[
c SET UP A MATRIX
0007 DO 10 I = 1iN
0008 ACI,1) = X{1}e%e/¥(1}
0003 A1,2) = X{LV¥#5/Yi1}
0010. At143).% X{I)F2a/Y(LY
0011 Atls4) = XU11E#3/Y(1}
0012 A{I,5) = X(11%22/Y{1)
0013 ALI,6) = XUINMYIT)
0014 A(1,7) = 1.0/Y(1}
[
[4 SET UP B VECTOR
0015 BII) = 1.0
0016 16 CONTIRUE
[4
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[4 CALCULATE COEFFICIENTS FOR SUM{A{T)®X&#{I~1}}, I=14N.
0017 CALL SIHQ{AB/NKS}Y
0018 1F(KS,NE.0.0)GO TO 7
0019 N=7
[
c WRITE STATEMENTS FOR IDENTIFICATION PURPOSES.
0020 WRITE(S:6}
0021 &4 FORMAT{14%,10X,'COEFFICIENTS FOR A MUD CAKE CORRECTION EQUATION OoF
& FORM RXD = (SUM(A{I)R{RMN{I)/RMC{I) %#{1-1))/RRCIE}} 1=1,7"
0022 WRITE (6451}
0023 5 FORMAT{//15X, tADAPTED FROM SCHLUMBERGER LOG INTERPRETATION CHARTS,
% 1968, PAGE 34.%)
0024 WRITE{6¢6) THC
0025 & FORMAT(//20X, 'MUD CAKE THICKNESS FOR WHICH THIS CORRECTION IS VALI
D = 'E11.4)
0026 WRITE{652)({B(1)y I = 14N}
0027 2 FORMATU///124XstA = V,E14.7,//25%X3'8 = '4E14.7,//25X,1C = 1o
* E14.7,/725Xy 1D = 1,EL4.T,/ /25K, 1E = 1,EL4T5//25X, 1R = 1,E14.7
* +7725%476 = *4EL4LT)
0028 60 TO 11
0029 7 WRITE(643}
0030 3 FORMAT 124X 'KS = *3El4.7,5X, 'SINGULAR SET'}
0031 11 CONTINUE
0032 CALL CLOCK(T2)
6033 TIME = T1-T2
0034 WRITE{6+12 )T INE
0035 12 FORMAT(/////20X, 'PROGRAM EXECUTION TIME = ¢,E14.7)
0036 5709
0037 END
SCALAR MAP
SYMBOL LOCAT ION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCAT1ON SYMBOL
T1 000104 THC 000108 N 00010C It 000110 KS
72 000118 TIME 000311C
ARRAY MAP
SYHBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATIDN SYMBODL
X 000120 Y ©0013C [ 000158 A 000174
) SUBPROGRAMS CALLED
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL
CLOCK 000238 18COME 00023¢C SIMQ 000240
LABEL MAP
LABEL  ° LOCATION LABEL LUCATION LABEL LOCATION LABEL LOCATION LABEL
1 00020C 10 000376 4 000308 000460 6
2 00056C 7 000508 3 0005EC 11 000612 12

TOTAL MEMORY REQUIREMENTS 0006C0 BYTES

COMPILER HIGHEST SEVERITY CODE WAS O

/¢ EXEC LNKEDT{MAP)

LOCATION
000114

LOCATION

LOCATION

LOCATION
00040C
0600648
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COEFFICIENTS FOR A MUD CAKE CORRECTION EQUATION OF FORM RXO = (SUMLAET T2 (RMNETI/RMC (T I*8 (1=11)/RMCETDY 1=1,7

=

ADAPTED FROM SCHLUMBERGER LOG INTERPRETATION CHARTS, 1968, PAGE 34.

MUD CAKE THICKNESS FOR WHICH THIS CORRECTION 1S VALID = 0.1250€ 00

A = =0.3299839E-04
B = 0.1307268E-01
¢ = -0,2115985E 00
D= 0.1284551E O}

~0,3342364E 01

m
"

F = 0.5336034E Ol

& = -0.1959661F Q1

PROGRAM EXECUTION TIME = 0,7132812E 01
/8

JOB TIME SUMMARY...COMPILE 00365 ASSEMBLE 00005 LNKEDT 00235 UTILS 0000S USER 0015$ TOYAL TIME OOIM 145



Adjunctive Tnterpretation Programs

Adjunctive interpretation programs were written for
each geographic area studied: BODEAP for the Bosque del Apache
Grant, Socorro County, New Mexico; EVALCO for eastern Valencia
County, New lexico; and HUERBCL [ggihgglgﬁ 1969] and HUEBOZ for
the Hueco Bolson near EL Paso, Texas. HUEBOL applies the Fe
Mathod of interpretation; HUEBCZ aﬁplies the FFR-Method., Each
program presents the results in tabular and graphic (computer
plct) form; each contains sufficient comments to explain its
function and execution.
| These programs are easily modified for application to

geographic areas other than those discussed.

25



Bosque del Apache Grant, New Mexico-~BODEAP

USGS Test Well #R.6A(Relocated)

26
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OIAP'lOvB5H'HRIMHALL(A|PyL) DET wAT QUAL FR RES LO6GS
RONALD M. BRIMMALL — ELECTRIC LOG INTERPRETATION PROGRAM
WATER QUALITY & POROSITY ESTIMATIONS FROM INDUCTION & MICROLOG

SSS&SS&SSS!\L%SSSS?%5£$?vSS:SSS$$$$$S$S§5SS:S$S$$SS$$$SSSSS$SS555555$S
SUCORRG COUNTY NEW MEXICO WATER WELL {USGS TEST WELL #8-6A {RELO.}
55555§$$$$SS$SSs!ﬂ»iSS§$5$lSS$$$S§SS$$$S§5$$$$$S$S$$$$$SSS$$SSSSSS$

S A R B R TSR RO R R R EE RS K
PURPOSE OF BODEAP---

BODEAP DETERMINES QUANTITATIVE VALUES OF PARAMETERS RELATING
TO WATER QUALITY--TOTAL DISSOLVED SOLI0Sy SULFATE, AND CHLORIDE
CONCENTRATTONS IN UNITS OF PARTS PER MILLION.  BODEAP 1S APPLI-
CABLE TQ THE $OSQUE DEL APACRE GRANT, SOCORRO COUNTY. NEW HEXI1CO
{BRIMHALL, 1969, COOPER, 19681, RESISTIVITY DATA FROM A MACRO-
RESISTIVITY LUG AND A MICROLOG ARE NECESSARY FOR BODEAP. THE
APPARENT FORMATION RESISTIVITY FACTOR METHOD FOR CALCULATING
QUANTITATIVE VALUES OF DS, ETC. 1S USED IN RGDEAP. WATER AT EACH
DATA POINT 1S CLASSIFIED AS TO 1TS ACCEPTABILITY BASED ON US
PUBLIC HEALTH SERVICE STANDARDS (TODD, 1959}, EACH AQUIFER UNIT
1S EXAMINED FOR CLAY AND A POROSITY INDEX 1S DETERMINED. CALCU-
CATION RESULTS ARFE PRESENTED IN TABLE AND LOG FORM.

FEFEGHE RS FAH ER L %
REFERENCES=~~~

RRIMHALL s R. M.y, DIGITAL FRNALYSIS  OF BOREHOLE-MEASURED AQUIFER
RESISTIVITY TQ DETERMINE WATER OQUALITY, UNPUBLISHED MASTER OF
SCIENCE THESIS, N. MEX. INST. MINING AND TECH., SOCORRO, JUNE 1969.

COOPERy Jo Bus GRNUND-WATER EXPLORATION IN THE BOSOUE DEL APACHE
GRANT, SOCORRO COUNTY, NEW MEX1CD, USGS OPEN FILE REPORTy
ALBUQUERQUE, 1968.

700D D. K.y GROUND WATER HYDROLOGY: WILEY, NEW YORKy 1959.
*#*k#*t:*#**ztﬂ##*tm@v:#*#ﬁtm#k##*:t#ka#*tﬁ#ﬁn#**tﬁ#t#vt*#*ik*t#**

A
NOMENCLATURE -~

SCALAR QUANTITIES--
T1 = INITIAL TIME-VALUE FOR CALCULATING EXECUTION TIME,.
N = NUMBER OF DATA POINTS AND DO 200 ITERATIONS.
K = SUBSCRIPT FOUR SUBSCRIPTED VARIABLES.
AVTEKP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.
70 = YOTAL DEPTH OF MWELL FOR CALCULATING GRAD.
= BOTTOM HOLE TEMPERATUEE FOR CALCULATING GRAD.
RMF = MUD FILTRATE RESISTIVITY-—OHM-METERS.

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICD TECH PAGE

AM = CEMENTATION EXPONENT- IN F = A/POR®%AM.
RMC = MUD CAKE RESISTIV!TY-—OHM-METERS.

A COEFFICIENT IN MUD CAKE CORRECTION EQUATION--TMC = 1/8 INCH.
8 COEFFICTIENT IN #UD CAKE CORRECTION EQUATION-~TMC = 1/8 INCH.
[4 COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THMC = 1/8 INCH.
t] COEFFICIENT IN-HMUD CAKE CORRECTION FQUATION-~THC = 1/8 INCH.
13 COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THC = 1/8 INCH.
Q = COEFFICIENT IN HUD CAKE CORRECTIDHN EQUATION-—=TMC = 1/8 INCH.
6 = COEFFICIENT IN #UD CAKE CDRRECTION EQUATION--THC = 1/8 INCH.

GRAD = TEMPERATURE GRADIENT OF AQUIFER.

y = DRDINATE PDSITION OF FPN—-—TNCHES .

HEIGHT ‘= HEIGHT OF NUMERICS WRITTEN BY CALL NUﬂBER--INCHES.

THETA = ANGLE WITH RESPECT JO CAL COMP COORDINATES FOR HRITING
FPN--DEGREES .

NN = NUMBER OF BECIMAL DIGITS TO RIGHT OF DECIMAL IN FPN (-1 SuP-
PRESSES DECIMAL POINT.)

1 = SUBSCRIPT FOUR ABSCISSA OF FPN.

Y2 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIME.

TIME = PROGRAM EXECUTION TIME-~SECONDS .

SUBSCRIPTED VARIABLES~

1DATA = DATA PUOINT NUMBER«
JDEPTH = DATA PUINT DEPTH-——~FEET.
RMN = MICRONORMAL RESISTIVITY READ FROM MICROLOG~—ORM-METERS.
RD = DEEP INDUCTINN RESISTIVITY=-OHM-METERS,
§ = APPARENT FORMATION RESISTIVITY FACTOR.
TS = TOTAL DISSOLVED SOLIDS CONCENTRATION--PPM.
RW =‘NATER'RESISTXVITY—-DHM—HETERS.
POR = PDROSITY INDEX CALCULATED FROM F = A/POR*FAM,
SPCOND = SPECIFIC CONDUCTANCE OF WATER-~MICROMHOS/CHM.
€L = CHLORIDE CUNCEMTRATION-—PPM,
S04 = SULFATF CUNCENTRATION-—PPH,
RXDC = MICRONDRMAL RESISYTIVITY CORRECTED FOR TEMPERATURE AND
MUDC AKE-=~OHM/METERS .,
ROC = TEMPERATURE CORRECTED DEEP INDUCTION RESISTIVXTY‘-GHM—MEYERS
IpsP = TDS RESCALED FOR PLOT--INCHES.
$04P = S04 RESCALED FOR PLOT--INCHES o
PORP = POROSITY INDEX RESCALLED FOR PLOT--INCHES,
ABC = DATA POINT DEPTH RESCALED 7O 2 INCHES/100 FEET.
X = ABSCISSA POSITION OF FPN-=INCHES.
FPN = DEPTH LABEL--A FLOATING POINT NUMBER,
RMI1 = MICROINVERSE RESISTIVITY AS READ FORM MICROLOG-~CHM-METERS.
RXOR = 1.,15%RMN~—AN EMPIRICAL RESISTIVITY USED TO DEFINE AQUIFER
UNITS THAT MAY BE CLASSIFIED AS SANDY-CLAY.
SP = DEFLECTION OF SP CURVE FROM LEFT EDGE GF TRACK I--INCHES.
W = RATIO RMN/RmMC--A PARAMETER IN MUD CAKE CORRECTIONS.
RXO1 = MICROMURMAL RESISTIVITY CORRECTED FQR MUD CAKE--CHM-METERS,
txt#:st#et::v:znnwwa:xt:t:zxxa*a:nxatxss#:sﬂxtttt*sx:nn*ztut#u*:t

LAl 3 EERFRE AR BERXE % *
SUBPROGRAMS CALLED-—

cLacK . -
18COM#

SETMSG

PLOT

NUMBER

0001

0002
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0001
0002

0010
0011

0012
0013

0014
0015

0016
0017

0018
0019
0020
0021
0022
6023
0024

0025
0026

0027
0028

FORTRAN 1V

0029

0030
0031
0032
0033
0034
0035
0036

‘0037
0038

0039

0048
0049
6050
0051
0052
0053
0054

0055

0056

0057
0058
0059
0060

0061
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oconn.o

(212}

cne

[3Xal

a0

a0 o6 oo

aon oo

a0 no 00 0o

FRXPRA

CALL CLOCKITY)

DIMENSION IDATA(BOO),JDEPTH(EOO).RMN(BOO).RO(BOO).F(ZOO)'TDS(BOO)'
*RM (300 ), POR{300 }ySPCOND{3001,LL (300 1,RX0C (3001 ,ROC {200}, TDSP(300),
#5049 (3001 PORP {300 }¢ABC {3001, X161 FPNI6) .
%,S06(300}

*yRMIL{300},RXOR{300)
*,SP{300} -
*,N (300 },RXOL(300)

PARAMETRIC DATA.
N = 261

AVTEKP = 72,

TD = 509

BHT = 84,

RMF 2 3,28

AM = 1.5

RKC = 6.5

READ FROM DATA CARDS=-DATA POINT NUMBER, DEPTH, MICORNORHMAL,
INDUCTIOM, AND MICROINVERSE RESISTIVITIES, AND SP.
READ(S'IHIDATA(K).JDEPTH(K).RHN(K).RD(K).RMH(K).SP(K);K=1.N)
FORMAT(21443F5,1¢F4.2) .

-

WRITE PROBLEM IDENTIFICATION .

WRITEL642) -
2 FORMATL1Q0,///40X *SOCORRD COUNTY, NEW MEXICO WATER WELL *¢//49Xs U
+5GS TEST WELL #B-6A (RELDCATED)')

WRITE SOME PARAMETRIC DATA.
WRITE(64600)

606 FORMAT(///29X¢ 'RMF = 3.3 OHM-# @ TOF /31X etH = 15047/ 1))

LABEL LINE PRINTER OUTPUT.
HRITE(6,610) .
610 FORMAT{ GX.‘DATA"SXg'DEPTH‘.SX.‘RﬁN'.7x,‘R0"3X"*"3X.'F'va,

3'P0R"4X"SPCOND'v7Xy‘TUS’.BX.'CL'.TX,‘SGk‘16XV‘REMARKS‘)
CONSTANTS FOR KUD CAKE THICKNESS OF 178 INCHES

A = —0.32998259E~04

8 = +0,1307268E~01

€ = -0.2115985€+00

D = 0.12B4551E401

€ = -0,3342364E+01

Q = +0.53386034E+01

G = —0.1959661£401

DETERMINE TEMPERATURE GRADIENT.

GRAD = {BHT-AVYEWP)/TD

PRIMARY DD LOOP.

DO 40 K = 1N

MUDCAKE CORRECTION FOR THML = 1/8 INCH ASSUMED

WK} = RMN(K)/RMC

RXOL{K} = (Atu(K)*tb+Btu(K)§t54C*ﬁ(K)‘*A+D*W(K)**3+E‘HlK)"2+Q¥HIK

MODEL 44 PS VERSION. 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE

#* }4G I%RHD

ADAPTED FROM SCHLUMBERGER, *LOG INTERPRETATION -CHARTS'y Pe 344
1968.

IF{RXD1{K}.LE.0,0)60 TO 611

TEMPERATURE CORRECTIONS TO RO, RXOls RHMIl.

TEHPERATURE CORRECTIONS ARE TO 77

Fo
700 ROCIK} = ROIK)*(AVIEMP + GRAD®JDEPTHIK ) }/T7.

RXDR(K ] = 1.15%RMN{K)

RXGCIK} = RXDL(K)®{AVTEMP4GRADEJDERTHIK) }/77.
RMIT(K} = RHIL(K}*§AVTEMP+GRAD®JDEPTHIK J1/ 7T,
60 7O 701

611 RXOL{K) = RMN(K)

56 TO 700 .
DETERMINE APPARENT FORMATION RESISTIVITY FACTOR. -

701 F{K} = RXDC{K}/RMF

DETERMINE WATER RESISTIVITY.
R¥{K} = ROCIK}I/FIK)

DETERMINE WATER SPECIFIC CONDUCTANCE.
SPCOND{K) = 10000,00/RW{K}

SELECT PROPER INTERPRETATION CONTROL EQUATIONS.
IF{SPCOND{K).LT.2700.1G0 T@ 6000

1F{SPCONDIK ) ,GE 2700+ 4AND.SPCOND{K }.LE, 3440160 T0 6010
1F{SPCONDIK).GT.3440. 160 TO 6020

6000 TDS(K)} = 0.705%«SPCONDIK)
60801 SD4&{K} =

0,222%SPCOND{K}

6002 CLiK)} = 0.079*SPCOND(K)

6010 TDS{K) = 0.705%5PCONDIK)

6011 S04(K) = 0,1395%SPCONDIK) + 225«
6012 CL1K} = 0.079*SPLONDIK}

6020 TDSIK) = 0.705%SPCONDIK)
6021 SO4(K} = 0.1395%SPCOND{K} + 225.
6022 CLIK) = 0.408%SPCONDIK) = 1170.

AAOnNne a0 Bo

oo

G0 TO 705

DETERMINE PORDSITY INDEX,

705 POR{K} = S0.0/{F{K}**(1,0/AN))

CLAY IDENTIFICATION POROSITY INDEX = 65%.
IF(POR(K }oGT+654 }POR(K} = 65,

RESCALE ABC, POR, TDS, SD4 FOR PLOT.

POROSITY, TRACK iI, 100 - 0%.

1DS, S04, TRACKS I1 & 11, 5000 - O PPH.
P, TRACK I, 10 MJLLIVOLTS PER LOG DIVISION.
ABCIK) = JDEPTH{K)*0.02

PORP{KY = (5,75 = (2.5E-02}¥PORIK1)

TDSPI(K) = {8.25 - {1,0E-03}%TDS{KI}

SO4LP{K) = (8425 — (1.0E-03}¥S041K})

TEST FOQR CLAY.
IF{RMIL{K }.GT .RXORIK}IGO TO 800

0004
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0062

0063

0064
0065
0066
co6T
0068

0069

0070
6071

0072

0073
0074

0075

0076
0077

0078

0079
0080

0081

0082
0083

0084

0085
0086
0087
0088

0089
6030

06091
0092

FORTRAN 1V

0093
0094
0095
0096
0087
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
o113
0114
0115
oil6
6117
0118
0119
0120
0121
0122
0123
0124
0125
0126
o127
o128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138,
0139
0140
0141
0142
0143
0144
0145
0146

0147
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lF(RMIl(K|.LE.RXOR(K).ANU.RMII(K).GE.RMN(K).AND.TDS(K).LT.775..AND

#.TDS (K }.GE . 500, .AND . S04 (K 1.LT.250. 360 mn 810

TE(RMIT (K JLLTSRMN(K))IGO 70 3

1F NO CLAY,; TEST AND CLASSIFY WATER QUALITY.

1F{TDS{K},6E.1000,3G0 TO 4

TF{S04{K).GE.250,160 O 4

IF(TDS(K).LT.775..AND.TDS(K)-GE.SOO.)GU 106

TF{IDS{K)I.LT.500.160 10 5
HRITE(S,IO)IDATA(K)'JDEPTH(K),RMN(K)yRU(K),F(K),POR(K).SPCUND(K)yT

#DS{K }sCL{K},SO4{K}

FORMAT(4XyI4g6X.14.Z(4XqF5.l),ZXy'*"ZXyFB-IqQX'F4.1;4X'F6.1|5XvF

‘T.O,Z(SXqu.O)'bx;'NACCEPT')

faXaXalaRsEat

[
4
3
4
10
5
20
6
30
800
910
810
81t
40
C
C
C
c
90
c
[
9999
C
[
C
KODE
4
C
[
4
C

60 TD 40
NRITE(bqZO)lDATA(K|pJDEPTH(K)'RHN(K)yRO(K]'F(K)'PURlK)vSPCDND(K),T

#¥DS{K ) CL{K)4SO4(KD

FURMAT(AX-I#,éX.lé.Z(kX'F5.l)VZX-‘*'.ZX,FB.l.4X'F4.1.4X.F6.1'5XvF

47.0.2(5X.F5.0)y#Xy‘GUOD—SCREEN')

G0 T0 40
NRITE(6v30)lDATA(K)yJDEpTH‘K"R”N‘K)'RO(K)!F(K)VPOR(K’|SPCOND(K‘1T

#DSEK },CL K 1,S04(K)

FURNAY(AX,lhng,[“,Z(«X,FS.l)yZX"*'vZX.FB.l.kx.Fh.l;Qx,Fb.l,SX;F
#7.052(5X¢F5.0)s5%y *PACCEPT!)

GO TO 40 .
HRIYE(6.9IO)]DAT&(K!yJDEPTH(K);RMN(K)yRD(K)vF(K)yPUR(K)vSPCUND(K)y
#TDS(K }sCLIK);504{K)}
FDRMAT(4X;IAV6X.l#yZ(QX'FS.l)'ZXv""ZX.F3.1,4X,F4.174XVF6.l.5XyF

%$7.0,2{5XsF5.01,6X, ' NACCEPT-CLAY )

63 TO 40
WR!TE(é,Bll)XOATA(K)VJDEPTH(K)yRNN(K).RU(K),F(K),POR(K),SPCUNU(K).
=TDS (K ) +CL (K }4 504 (K)
FORMAT(QX.lkbe,IA;Z(4X,F5.1)VZX»'*"ZX;FB.Iy“X'Fk.l;4X|F6-l,beF
*7.012(5XyF5.0);5X1‘PACC/SANDY—CLAY‘)

60 YO 40

CONT INUE

WRITE COLUMN IDENTIFICATION.
HRITE(65610)

DETERMINE PROGRAM EXECUTION TIME.

CALL CLOCKIT2)

TIME = T1-T2

WRITE (6490 )T IME

EORMAT(//// /40X, *PROGRAM TIME IN SECONDS = 14El4 T

IDENTIFY PROGRAMMER.

WRITE(649999)

FORMAT(////25X, 1PROGRAN BY—==—1t,//30X, "RONALD M. BRIMHALL 4 /30X+ '8
£0xX 3] CAMPUS STA.14/30X,'SOCORROs No M. 878014}

PLOT RESULTS IN LOG {GRAPHIC ) FORM.
LOG GRID SCALE=~-Z INCHES PER 100 FEET.
CALL PLOT(0.,~15.4-3) -

CALL PLOT{15.s1.4,-3)

ESTABLISH LOG GRID

Lt 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE

CALL PLOT{0.+2.5+2)
CALL PLOT{C.23.2543}
CALL PLOT{0.,8.25,2)
CALL PLOT(10.,8.25.2)
CALL PLOT{10.43.25:2)
CALL PLOT{0.53:25,2)
CALL PLOT0.42.553)
CALL PLOT(10.+2.5:2)
CALL PLOT(10.:0..2)
CALL PLOTI{O0.50.,2)
CALL PLOTI0.y5.75:3}
CALL PLOT(10.+55475+2)
CALL PLOTI10.,8.,3)
CALL PLOT{O.s8.42}
CALL PLOTI{1448.25,31}
CALL PLOT(14+3.25+2)
CALL PLOT{l.4245+3})
CALL PLOT(1.50452}
CALL PLOTA2440443)
CALL PLOTI249245+2)
CALL PLOT{Z2.53.25,3)
CALL PLOT(2.,8.25:21
CALL PLOT{3.48.2543)
CALL PLOT{3443.25+2)
CALL PLOT(3.42.5:3)
CALL PLOT{3.+0..2)
CALL PLOT(44+0.¢3)
CALL PLOTI4442.542)
CALL PLDT(4.+3.25,3)
CALL PLOT(4.98.25+2)
CALL PLOT{5.:8.25,3)
CALL PLOT{5.+3.25+2)
CALL PLOT{5.0+2.5,3)
CALL PLOT(5.40.42)
CALL PLOT{641044+3)
CALL PLAOTI{64424542)
CALL PLOT(6..3.25,3)
CALL PLOT(6.48.25,2)
CALL PLOT{T7448.2543)
CALL PLOT(7.53.25+2)
CALL PLOT{7.+2.5043)
CALL PLOT{7.40442)
CALL PLOTI8.40.53)
CALL PLNT{B.124.5:21}
CALL PLOT{(B.43.25+33
CALL PLOT(8.48.25:21
CALL PLOT9.,8.25+3)
CALL PLOT{S.43425+2)
CALL PLOTI9.42.5¢3)
CALL PLOT(S9.+04+2)
CALL PLOT{10.,0.43}
CALL PLATI10442.542)
CALL PLOT{10.¢3.25,3)
CALL PLOT(10.48.25:2)

s26nsDEPTH LABEL#S 455

Y = 2.835

0005

0006
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MODEL 44 PS VERSION 3 LEVEL 1

DATE 69118

0148 HEIGHT = 0.10
0149 THETA ™
0150 NN = ~)
0151 N =6
0152 READ(5,9998 ) (X(11,FPN{TYs 1 2 1oN)
0153 9998 FORMAT{F4. 2,F4.0)
G154 on 1000 I = 1.
0155 CaLL NUMBER(X(I).V,HE]GHT.FPN(I).THETA.NN)
0156 1000 CONTINUE
c
c
C weasxl [NE GENERAT TONF# %%
c
c
€ SP LINE GENERATION
c
0157 =
0158 CALL PLUT(ABC(l),SP(l),B)
0159 nO 1002 K =
0160 CALL PLOT(ABCIK).SP!K);Z)
0161 1002 CONTINUE
[
C PORNSITY INDEX L INE PLOT
c
0162 CALL PLDT(ABC(])'PDRP(I).B)
0163 po 1001 K
L0164 caLt PLOT(ABC(K),PURP(K).
0165 1001 CONTINUE
[
c TOS LINE GENERATION
3
0166 CALL PLOT(ABC(l),TDSP(l)y3)
0167 DO 1003 X
0168 CALL PLGT(ABC(K),TDSP(K),
0169 1003 CORTINUE
c
c S04 LINE GENERATION
c
0170 CALL PLUT(ARC()).SD4P(1)v3)
0171 po 1004 K =
0172 CALL PLOT!ABC(K)'SOAP(K).Z)
0173 1004 CONTINUE
c
c FILE MARK.
0174 CALL PLOT20.404+999}
0175 $70P
o176 END
SCALAR MAP
SYMBOL LOCATION SYMBOL LUCATION SYHM80L LOCATION
T1 00019C N 000140 AVTEMP 000174
RMF 000180 AM 000184 RMC 000188
8 0001C4 c 0001C8 ) 00031CC
G 0006108 GRAD 00010C T2 0001EC
HE IGHT DOO1EC THETA QUOLIFO NN OCOLF4
ARRAY MAP
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
FORTRAN 1V MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118
IDATA go01FC JDEPTH 0006AC RMN a0085C
TOS 00196C R¥W Q0LELC POR oo22CC
RXOC 0030DC ROC 00358C TDSP 003A3C
ABC 00485C X OD4CFC FPN 004014
RXOR 005680 sp 0O5R3C W DOSFEC
SUBPROGRAMS CALLED
SYMBOL LOCATIDN SYMBOL LUCATION SYMBOL LOCATION
LLOCK 00694C 18COMHE 006950 PLOT 006954
LABEL MAP
LABEL LOCATION LABEL LOCATION LABEL LOCATION
006068 2 Q06ha4s 600 OO06EQR
611 00705C 701 007076 6000 007100
6010 DOT14E 6011 oo7172 6012 007186
6022 007108 705 0071F6 3 007366
5 GOTHAC 20 007530 3 007580
910 007604 810 007724 811 007748
9999 O0TBAR 9998 007808 1000 007C10
1003 007056 1004 QUTDB4 -

TOTAL MEMORY REQUIREMENTS 007F14 BYTES

COMPILER HI

GHEST SEVERITY CODE WAS ©
1+ EXEC LNKEDT(MAP)

30

NEW MEXICU TECH

SYMBOL
0
X

E
TIME
1

SYMBOL

LOCATICN
0O01AS
00018C
co01D0
OOOLES
0001F8

LOCATION

NEW MEXICO TECH

RO
$PCOND
504P
504
RXOL

SYMBOL
NUMBER

LABEL
610
6001
6020
4
30
40
1002

00100C
00277C
O03EEC
004D2C
00649C

LOCATION
006958

LDCATION
Q06ES54
007124
Q071AQ
007306
007604
0077FC
007CR2

PAGE 0007

SYMBOL
BHT

A

Q

14

SYmaoL

PAGE 0008

3
L

PORP
RMI1

SYMBOL
FRXPR#

LABEL
700

6002
6021
10
800
90
1001

LOCATION
0001AC
0001C0
000104
000LEB

LOCATION

DOL4BC
oo2c2C
00439C
0051DC

LOCATION
00695C

LOCATION
006F36
007134
0071C4
007460
007650
007864
007CEC
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SDCORRO COUNTY,

USGS TEST WELL #B-6A

RMF = 3,3 OHM-M 2 T9F
H = 1.5

RMN RO * F POR
20.0 33.0 * 9.0 11.5
20.0 41,0 * G.0 11.5
B.l 54,0 % 2,8 25.0
4.0 27.0 * 0.6 65,0
14.0 34,0 * 5.4 16.2
16.0 40,0 * 6.5 14.3
17.0 42.0 * 7. i3.5
18.0 41.5 o 1.7 12.8
13.0 - 28.0 * 5.0 17.2
10.6 30.5 * 4.0 19,9
15.0 51.0 * 6.0 1%.2
13,4 57.0 * 5.2 16.7
10.0 45,0 % 3.7 21,1
Geb 63.0 * 3.5 21.7
13.0 72.0 * 5.0 17.1
28.0 60,0 & =% 8.2
16.0 40.0 % 6.6 14.2
19.0 36.0 * B.S 12.0
14.0 36,0 %* 5.5 16.1
14,6 37.0 * 5.8 15.5
14.8 41.6 % 5.9 15.3
I1.3 35,0 % 4.2 1941
12.0 34,0 % 4.5 18.2
14.0 40,0 % 5.5 16.0
15.2 44,0 % 6,2 14.9
8.3 40.0 * 3.0 24.3
10.0 39.0 * 3.7 21.0
11.7 37.0 * 4.4 18.5
10.8 35,0 % 4.0 19,7
10.4 38.0 % 3.9 20.3
12.0 40.5 % 4.6 18.2
13.9 37.0 * 5.5 16,1
14.0 35.0 % 5.5 16.0
1.5 32.0 * 4.4 18.8
11.5 33.0 ¥ 4.4 18.7
11.6 30,6 % 4.4 18.6
11.0 30.0 * 4.1 19.4
12.0 29.0 * 4.6 181
11.0 26,0 ¥ 4,1 19.4
11.0 26.0 % 44} 19 .4
G.5 25.0 % 3.5 21.7
9.5 24.0 * 3.5 21.T
Feb 22,5 % 3.6 21.5
G.7 22.0 ¥ 3.6 21.3
9.6 23.5 % 3.6 21.5
0.2 23.5 * 3.8 20.5
2.0 23,5 % 4.6 18.0
15.0 21.0 * 6.l 14.9
14.6 20.4 x 5.9 15.3
10.5 17.0 * 4.0 20.0
13.0 13.6 * 5.1 16.9
10.1 11.5 & 3.8 20.6
14.7 12.5 * 6.0 15.2
12.5 13.0 ¥ 4.9 17.4
14.8 13.0 % 6.0 15.1
13.2 13.06 % 5.2 16.6
12.5 11.0 * 4.9 17.4
10.5 8.0 % 4.0 19.9
5.0 6.6 % 1.3 41.6
6.0 7.1 * 1.9 32.5
8.0 9.0 * 2.9 2446
12.0 1l1.6 * 4,7 17.9
11.7 10.7 * 4.5 18.3
12.0 10.6 % 4.7 17.9
113 9.1 *% 4.3 18.8
22.0 B.8 %, k¥ 10.2
11.2 8.8 % 4.3 18.9
9.0 7.3 * 3.3 22.3
6.0 6.0 # 1.9 32.4
4.0 5.8 * 0.6 65.0
3.2 7.1 * 1.0 514
9.5 10.4 * 3.6 2144
9.1 34,5 & 3.4 22.1
16.0 46,7 % - 6.8 13.9
20.0 43,0 * 9.5 11.2
21.0 3645 & FF% 10.6
15.0 41.5 % 6.2 14.7
14.7 44,5 % 6.1 15.C
16.8 48.0 % 7.3 13,3
17.0 47.1 % 7.5 13,1
16.0 45.5 % 6.8 13.9
15.1 46.0 % 6.3 t4.6
12.1 46,0 ® 4.8 17.6
19.0 47,0 = 8.8 11.7
19.8 46,5 ¥ G4 11.2
20.5 67.5 % 9.9 10.8
15.0 55.0 % 6.3 14.7
18,0 55.0 * 8.1 12.3
13.0 55.0 * 5.2 16,6
1247 51,0 =* 5.1 16.9
12.0 50.0 * 4.7 17.7
12.7 48,5 * 5.1 16.9
11.2 44,0 & 4.4 18.7
10.0 48.0 * 3.8 20.4
11.0 48,0 * 4.3 18.9
11.0 46,0 * 4.3 18.9
9.0 42.5 * 3.4 22.1
10.9 44.0 % 4.3 19.0
10.0 43.5 * 3.9 20.3
11.3 41,06 % 4.4 18.5
10.0 - 20.0 * 3.9 20.3
8.0 8,9 * 3.0 264.2
T2 10,0 = 2.6 26.6
8.0 18.5 * 3.0 2442
10.2 33.0 * 4.0 20.0
10.1 43.0 * 3.9 20.1
11.2 40.6 * 4.4 18.6
13.0 40,1 % 5.3 16.5
10.7 40.6 ¥ 4.2 19.2
10.9 4041 * 4,3 18.9
10.1 42.5 % 3.9 20.1
14.0 39,5 * 5.8 15.4
1¢.7 39.0 ¥ 4.2 15,2
155 38.1 F 6.7 l14.1
18.0 38.3 = 8.3 12.2
12,5 . 25.1 % _&.%. _17.0

31

NEW MEXICO WATER WELL

SPCOND
2510.2
234244
555.7
241.1
1697.2
1727.9
1794.2
1974.6
1875.5
1379.7
1239.8
957.0
855.7
583.1
729.4
2643.6
1727.9
2468.0
1602.9
1648.1
149247
1267.4
1400.9
1442.6
1463.2
773.1
987.3
1249.0
1202.3
1060.1
1176.0
1545.1
1648.7
1415.1
1372.2
1495.0
1432.9
164244
1653.4
1653.4
1451.6
1512.1

1081.9
1925.2
3319.7
2574.3
1597.1
1193.7
905.8
1081.3
1309.6
1025.4
1060.7
Sl6.4
1460.8
1067 .4
1735.7
2139.5
1425, 4

(RELOCATED}
705 L
2052. 230.
1651. 185,

392. 444

170, 19.
1196, 134,
1218, 137.
12654 142,
1392, 156,
1322. 148,

973, 109.

874, 98.

675, 76,

603, 68,

411, 46,

514. 58,
1864, 209.
1218, 137,
1740. 195,
1130. 127.
1162, 130,
1052, 118.

894, 100,

988, 111,
1017. 114,
1032. 116.

545, 61,

696, 78.

881. S9.

848. 95.

747, 84.

829. 93.
1089. , 122.
1162, 130,

998, 1i2.

967, 108.
1054, 118.
1010. 113,
1158, 130.
1166, 131.
1166, 131.
1023, 115.
1066, 119,
1151. 129.
1191. 133.
1102. 123.
1182. 132
1429, 160,
2123. 238,
2107, 236.
1689, 189.
2722, 405.
2388. 268
3471, 839.
2714, 400,
3368, 779,
2903. 510.
3207. 686.
3590, 907,
1487, 167,
1935. 217.
2314, 259,
2895, 505.
3045. 592.
3168. 663,
3437, 819:
8900, 3981.
3517, 865,
3290. T34,
2290. 257.

791. 89,

969. 109,
2460, 254

705, 79.
1043, 117.
1575. 176,
1999 224,
1074, 120.

975. 109.
1088. 122.
11284 1264
1071, 120.

978. 110.

737. 83,
1333, 149,
1434, 161,
1480. 166.

811. 9l.
1050. 118.

673, 75,

705. 79,

672, 75.

T42. 83,

703. 79.

566, 63,

631, 1.

659, T4.

565, 63,

682. 76.

624. 70.

763. 85.
1357, 152,
2340. 262,
1815. 203,
1126. 126,

842, 94

639. 72.

762, 85,

923. 103,

723, 81.

748, B4,

646, 72,
1030. 115.

753 84,
1224, 137«
1508, 169.
1605. Yia.

REMARKS
NACCEPT
NACCEPT
GDOD~SCREEN
GOOD-SCREEN
NACCEPT
NACCEPT
NACCERT
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
PACCEPT
NACCEPT-CLAY
GOOD-SCREEN
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
PACC/SANDY-CLAY
PACCEPT
NACCEPT
NACCEPY
PACC/SANDY-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCERT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT~CLAY
NACCEPT
PACC/SANDY-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
PACC/SANDY-CLAY
PACC/SANDY=-CLAY
PACC/SANDY-CLAY
PACCEPT
PACC/SANDY~CLAY
PACC/SANDY-CLAY
PACCEPT
PACCEPT
PACC/SANDY-CLAY
PACCEPT
NACCEPT-CLAY
PACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
PACC/SANDY-CLAY
PACC/SANDY-CLAY
NACCEPT
PACC/SANDY-CLAY
PACC/SANDY-CLAY
PACC/SANDY-CLAY
NACCEPT
PACCEPTY
NACCEPT-CLAY
NOCCEPT-CLAY
NACLFOY



DATA

446
448
450
452
454
456
458
460
462
464
466
468
470
472
474
476
47R
480
482
484
486
48R
490
492
494
496
498
500

PEPTH

TS

14,0

13.0

12.1

10.0
11.3
1i.}
11.2

10.0
12.7

10.8
13.6

10.5

VOO RODOOO 0D

DO OMMNOVO - SN

I p b
OFrDR®

- S

10.1
10.8

11.5
10.5

11.5
11.0
10.5
11.0
10.7
10.5
9.6
9.0
11.1
11.0
11.0
11.0
RMN

35,0

35.1
39.0
24.0
12.0
12.5
21,1
26.5
2640
27.6
24.0
14.0
14,0
20.7
19.0
26.0
20.0
20.0
21.0
20.5
19,1
20.0
18.5
17.0
17.5
21.0
21.0
20.0
11.2

7.0

7.9
13.5
18.0
19,2
171
1640
16,0
15.0
15.0
15,0
15.0
15.2
14.0
13,5
12.0
10.1
13.0
12,5
12.3
12.0

8.3

9.5
14.1
15.0
15.1
14,0

12.3
12.0

12,1
12.1

)

N-WwnOrmOT WS NNOC

B NN NN 20D DD DD 0D

R
R R
000000 MO MNM P P U=

DR e N
W

R

J T A R R AR R R R A Sl 4w

18,1
154
16,4
1744
24.0
27.0
18,7
15.1
15.6
15.4
14.4
24.0
21.8
14.3
12.1
15.3
18.4
20.1
18.2
18.5
18,6
15.8
15.3
13.9
13,9
15.1
2141
16.2
24.9
15.1
40,1
18.5
19.6
13.5
13.6
18,5
18.5
I8.5
15.1
18.5
16,2
18.9
19.6
19.8
1644

18.7
15.5

16.8
16.8
21.0
17.1
15.1
16.2
17.3
17.9
18.6
17.9
18.3
18.6
19.9
20.9
17.8
17.9
17.9
17.9

POR

1293.8
1644.0
1346.5
2004.4
246241
1980.3
2037.3
2238.7
2178.4
2137.2
2658.5
2110.4
2433.7
3i10.1
4312.9
2219.4
2195.0
1925.2
2112.3
2119.2
2298.4
2753.4
3119.1
3889.9
3778.8
2799.1
1685.9
2625.8
2470.7
8397.3
1709.2
3184.3
2188.5
3599.8
3971.3
2686.7
26867
2865.8
3882.7
2865.8
3501.0
2738.8
2813.8
2852.2
5251.7
3812.4
3237.0
4447,
3384.6
3582.3
4746.2
2605.7
2730.8
2865.8
3646.9
3751.1
2725.7
2796.8
280642
3282.8
4169.8
3366.5
3B11.6
3611.7
3439.0
5104.2
325846
2599.2
3035.8
2757.5
299641
2600.9
2170.2
2961.9
2950.4
3155.7
35931
4008.4
3704.6
3475.9
3856.3
4715.6
636944
4053,2
3894749
4125.6
4763.7
4581.5
4529.5
4528.3
4243.0
4243.0
4193 .6
4185.3
4636.8
4634.5
447743
4032.2
423143
4320.2
604844
2175.6
5335.5
5118.7
5719.6
5863.4
6404 .3
5880.2
7327.6
4604.2
6265.2
7411.9
6498 .4
8037.7
6161.1
5737.0
6141.1
59647.2
5818.9
5247.6
48673
6206.1
6230.1
6513.2
661344
SPCOND

TevaTT

1159,

S49.
1413,
1736
1396,
1436,
1578,
1536,
1507,
1874,
1488.
1716,
2193,
3041.
1565,
1547,
1357,
1489.
14%4.
1620,
1941,
2199.
2742,
2664
1973,
118%.
1851.
1742,
5920.
1205.
2245,
1543,
2538,
2800,
1894«
1894,
2020
2737.
2020,
2468.
1931.
1984,
2011,
2997.
2688,
2282,
31350
2386.
2526
3346,

1837..

1925,
2020.
2571,
2645,
1922,
1972.
1978,
2314,
2940.
2373,
2687,
2405.
2424,
3598.
2297.
2114.
2140,
1944 .
2112.
1834.
1953,
2088,
2080.
2225.
2533,
2826,
2612,
2451 .
2719,
3324,
4490.
2857,
2746,
2909.

3358.

3230.
3193.
3192.
2991,
2991.
2956.
2951.
3269.
3267,
3157.
2843,
2983.
3046,
42644
1534,
3762,
4314 .
4032,
4134,
4515,
4146,
5166,
3246,
4403,
5225.
4581,
4257,
4329,
4045,
4329,
4193.
4102.
3700.
3431,
4375,
4392,
4592,
4662,
TBS

NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCERT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT~LLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT,
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
‘NACCEPT-CLAY
NACCEPT
NACCEPT
NACECEPT
NACCEPT
NACCEPY
NACCEPT-CLAY
NACCEPT
NACCEPT
NACTEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT-CLAY
NACCEPT
NACCEPT
NACGEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT-CLAY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
MACCEPT-CLAY
NACCEPT-CLAY
NACCEPT-CLAY
NACCEPT
MACCEPT
MACCEPT-CLAY
NACCEPT-CLAY
NACCEPT
NACCEPT
REMARKS
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PROGRAM BY~—=-—-

RONALD M. BRIMHALL
BOX 31 CAMPUS STA.
SOCORROy N, He 87801

0A2171
123

JOB TIME SUMMARY...COMPILE 01305 ASSEMBLE 0000S  LNKEDT 00415 UTILS 0000S USER 02218

TOTAL™ TIME

006H 325
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COMPANY UHTTRD STATES GEOLOGICAL SURVEY

WELL TEST WELL $B-64

LOCATION ¥, ®, W8 SEC. 8, TWP. 65, RE. 1E

COUNTY. SOCORRO

STATE __FiW MEXICO

SPONTANEQUS POTENT!AL\
MV

Lk

T

I

Fig. 4. Computer plot of the
interpretation progran BODEAP:

01139

002

002

0fh

00s

5000 PPM.

TOTAL DISSOLVED SOLIDS & SULFATE

POROSITY INDEX— %
100 0

4

k i

250 ppa.

— | =1

=

I
= e

located): Plates Ia and Ib.

resvlts of the adjunctive
USGS Test Well #B-6A {(Re=



Eastern Valencia County, New Mexico--EVALCO

City of Belen Water Well #4
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EORTRAN 1V

FORTRAN IV

36

MODEL 44 PS5 VERSION 3 LEVEL 1 DATE 69119 NEW #MEXICO TECH
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D14P,10,R58,BRIMHALL{APsL ] DET WAT QUAL FR RES LOGS
RONALD M. BRIMHALL ~ ELECTRIC 106 INTERPRETATION PROGRAM FOR WATER
) WELLS
g B R B AR S G R TR e kO R R R KRR R AR
VALENCTA COUNTY NEW MEXICO - CI1TY OF BELEN WATER WELL #4
#:*m*##**awﬁ***#::ﬂt*ﬂ*mzv#*:x**z:w_—:m«*»kx:uax:t:tu*::tx*h‘wmﬂ;:c*#

RESISTIVITY LOG INTERPREVATION PROGRAM EVALCO=--

ok R R R R A RO AR F R AR *
PURPOSE OF EVALLO--

EVALCO DETERMINES QUANTITATIVE VALUES OF PARAMETERS RE-
LATING TO WATER OUAL1TY--TOTAL DISOLVED SOLIDSs SULFATEs AND
CHLORIDE CONCENTRATIONS IN UNITS QF PARTS PER MILLION. EWALCD
1S APPLICABLE TU EASTERN VALENMCIA COUNTY, NEW MEXICO {BRIMHALL ¢
1969,y TITUS, 1963). RESISTIVITY DATA FROM A MACRORESISTIVITY LOG
AND A MICROLOG ARE NECESSARY FOR EVALLO. THE APPARENT FORMATION
RESISTIVITY FACTOR METHOD 15 USED FOR CALCULATING T0S, ETC. BY
EVALCO. WATER AT EACH DATA POINT IS CLASSIFIED AS TO ITS ACCEPT-
ABILITY BASED ON US PUBLIC HEALTH SERVICE STANDARDS {TODDy 1959}).
EACH AQUIFER UNIT 1S EXAMINED FOR CLAY AND A POROSITY INDEX 1S DE-
TERMINED., CALCULATION RESULTS ARE PRESENTED IN TABLE AND LOG
FORM,

% e i e ek AR

*
REFERENCES~——

BRIMHALL, R. M., DIGITAL ANALYSIS OF BOREHOLE-MEASURED AQUIFER
RESISTIVITY. TO DETERMINE WATER QUALITY, UNPUBLISHED MASTER OF
SCIENCE THESIS, No MEX. INST. MINING AND TECH., SOCORRC, JUNE 1969.

YITUSy Fa B.y GEOLOGY AND GROUND-WATER CONDITIONS IN EASTERN
VALENCIA COUNTY, NEW MEXICOs No MEX, INST. MIN. AND TECH., STATE
BUR. MINES AND MIN. RES.s GROUND-WATER RPY. Ty 1963,

700Dy D. K.s GROUND WATER HYDROLOGYy WILEYs NEW YORK, 1959.
. e mEE

TEER FAEE * ARERE
NOMENCLATURE=-

SCALAR QUANTITIES-~
3 = INITIAL TIME-VALUE FOR .CALCULATING EXECUTION TIME.
= NUMBER 'OF DATA POINTS AND DO 200 ITERATIONS.
= SUBSCRIPT FUR SUBSCRIPTED VARTABLES .
AVTEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.
Tp = TOTAL DEPTH OF WELL FOR CALCULATING GRAD.
BHT BOTTOM HOLE TEMPERATUEE FOR CALCULATING GRAD.
RMF MUD FILTRATE RESISTIV1TY~--OHM-METERS.
AM = CEMENTATION EXPONENT IN F = A/POR®FAM.

T
N
K

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69119 NEW MEXICO TECH

:nﬂﬂﬁnnﬁr\ﬂﬂﬂﬁﬂﬂnnonannnnonﬁﬂn(’snﬂnﬂnﬂnﬂnonnnnonnnanqﬁnﬂnonﬁn:"

RMC = MUD CAKE RESISTIVITY--OHM-METERS.

A COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THC = 1/8 .INCH.
B COEFFICIENT IN MUD CAKE CORRECTION EQUATIGN = 1/8 INCH.
C COPEFICIENT IN MUD CAKE CODRRECTION EQUATION = 1/8 INCH.
D = COEFFICIENT IN MUD CAKE CORRECTION EQUATION = 1/8 INCH.
€ = COEFFICIENT 3N MUD CAKE CORRECTION EQUATION = 1/8 INCH,
© =, COEFFICIENT IN MUD CAKE CORRECTION EQUATION = 1/8 INCH.
6 = COEFFICIENT IN MUD CAKE- CORRECTION EQUATION--TMC = 1/8 INCH.
GRAD = TEMPERATURE GRADIENT OF AQUIFER,

Y = ORDINATE POSITION OF FPN--INCHES.

HEIGHT = HEIGHT OF NUMERICS WRITTEN BY CALL NUMBER-~INCHES.

THETA = ANGLE WITH RESPECT TO CAL COMP COORDINATES FOR WRITTING
FPN-~DEGREES. )

NN = NUMBER OF DECIMAL DIGITS TG RIGHT OF DECIMAL IN FPN (-1 SUP-
PRESSES DECIMAL POINT.)

I = SUBSCRIPT FUR ABSCISSA OF FPN.

F2 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIME.

TIME = PROGRAM EXECUTION TIME--SECONDS.

SUBSCRIPTED VARIABLES—-=

IDATA = DATA POINT NUMBER.

JDEPTH = DATA PUINT DEPTH-—--FEET.

RMN = MICRONORMAL RESISTIVITY READ FROM MICROLOG-~OHM-METERS.

RO = DEEP INDUCTION RESISTIVITY--0OHM-METERS.

F = APPARENY FORMATION RESISTIVITY FACTOR »

T0S = TOTAL DISSOLVED SBLIDS CONCENTRAT ION-=PPM.

RiW = WATER RESISTIVITY--DHM-METERS.

POR = POROSITY INDEX CALCULATED FROM F = A/POR*%AM.

SPCOND = SPECIFIC CONDUCTANCE OF WATER-—MICROMHOS/CH.

CL = CHLORIDE CONCENTRATION~-—PPM. :

S04 = SULFATE CUNCENTRATION-—~PPM,

RXOC = MICRONORSAL RESISTIVITY CORRECTED FOR TEMPERATURE AND
MUDCAKE~—~OHM/METERS .

ROC = TEMPERATURE CORRECTED DEEP INDUCTION RESISTIVITY~-ORM-METERS

YDSP .TDS RESCALED FOR PLOT~-INCHES.
S04P EO‘O RESCALED FOR PLOT-—INCHES.
PORP = POROSITY INDEX RESCALLED FOR PLOT~—INCHES,

ABC = DATA PGINT DEPTH RESCALED YO 2 INCHES/100 FEET.

X = ABSCISSA POSITION OF FPN-—INCHES.

FPN = DEPTH LABEL--A FLOATING PDINT NUMBER.

RMI1 = MICROINVERSE RESISTIVITY AS READ FORM MICROLOBG~-OHM-METERS.

RXOR = 1.15%RMN--AN EMPIRICAL RESISTIVITY USED TO DEFINE AQUIFER

UNITS THAT MAY BE CLASSIFIED AS SANDY-CLAY,

SP = DEFLECTION OF SP CURVE FROM LEFY EDGE OF TRACK I-—INCHES.

W = RATIO RMN/RMC-=-A PARAMETER IN MUD CAKE CORRECTIONS.

RXO1 = MICRONDRMAL RESISTIVITY CORRECTED FOR MUD CAKE--QHM-METERS.
* w FTE

* R EEREH
SUBPROGRAMS CALLED-—

CLULK
18C0ME
SETHSG
»LOT
NUMBER
FRXPR#

PAGE 0001

PAGE 0002



FORTRAN IV

0001
0002

0003
0004
0065

0006
0007
0008
0009
0010

0011
0012

0013
0014

0015
0016
0017
0018
001%
0020
0021

0022

0023

0024

0025
0026

FORTRAN IV

0027

0028
0029
0030
0031
0032

0033

0034
0035
0036
0037

0038

0039
0040
N4l
0042
0043
D044
0045
D046

0047

0048
no49

0050

0051
0052
nos3
noS4

a05s%s

0056
ons?

nDOSH

0n0sy

e
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conn

akal

[xXaks!

conoan

on

aee 00 0o 0o

PARAMETRIC DATA. ’

N = 291

RMC = 14.0

RMF = 9.66

(RME ABAVE CORRECTED TO 77 F)

AM = 1.5

AVTEMP = T2

10 = 607,

BHT = 80.

ROCL = 18.0

READ FROM DATA CARDS—-DATA POINT NUMBER, DEPTH, MICORNORMAL.

INDUCTION, AND HICROIMVERSE RESISTIVITIES, AND SP.

READI5,11( IDATA(K 1, DEPTHIK ] RUNIK)sRO(KI1SPIR) s K = 148D
1 FORMATEI&F5.0:Fh.1sF5.14F02)

WRITE PROBLEM IDENTIFICATION .

WRITE SOME PARAMETRIC DATA.

LABEL LINE PRINTER OUTPUT. )

WRITE(642)

2 FORMATE(9t,//41%, 'WALENCTA COUNTY NEW MEX. WATER WELL® 4/ /66%,1CITY
o OF BELEN WATER WELL #41,////10X'RMF = 10.8 OHM-M 3 AQUIFER TEMZ.
(eg B /1PXeTM = 151, /7/GXs1DATAS,3X, IDEPTHY 14Xy TREN Y, 6X TRUT, SX
*.'F"SX.‘POR'.GX,'RW'.AXV‘SPCUND'.4X,'TDS',5X,‘CL',6X"504‘.4x,'RE
FMARKS '}

CONSTANTS FOR MUD CAKE THICKNESS OF 1/8 INCHES

A = ~0,3299839E-04

8 = +0.1307268E-01

€ = -0.2115985E+00

0 = 0,1284551E+01

€ = ~0.3342364E+01

0 = +0.5336034E+01

G = ~0.1959661E+01

DETERMINE TEMPERATURE GRADIENT.

GRAD = (BHT-AVTEMP }/TD

PRIMARY DO LODP.

DO 200 K = 1.8

RESCALE ABC, POR, TDS, S04 FOR PLOT.

ABC (K} = DEPTHI(K)%0.02

MUDCAKE CORRECTION FOR TMC = 1/8 INCH ASSUMED

ADAPTED FROM SCHLUNBERGER, 'LOG INTERPRETATION CHARTS!, P. 34y
1968.

W(ED = RMNIK}/RMC

RXOLUR T o [ARMKIEEGHBHH K IERSHCHH LK JEEG+ DU (K YRS IHERU (K| 0 2H0RW K

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69119 NEW MEXICO TECH

*J4G RRMC ’
ALLOW ALL PDINTS TO BE CALCULABLE.

1F{RXNL (K 1,LE.0.0160 TO 611

TEMPERATURE CORRECTIONS 7O RO, RXOl.

TEMPERATURE CORRECTIONS ARE TO 77 £

sl ad [aXs X2 a¥ s}

fakad

I3Xal

e 6o

Xl

¥l

703 SN4K)

37

SR RO K . P T TR T L DL L L L L LS b i

CALL CLOCK{TL)

DIMENSION IDATAL2911, PDEPTH{291 }yREN(29] )le)(291);F(?‘?l)yTllS(Z‘)lly
*CL(Z‘?X)‘SH“(?Q]),RN(?‘?\).l‘(\R(Z‘Jl)vSPCUN!HZ‘?l)|RX(_(,(Z91)'RUC(291)
“,TUSP(ZQI),S(]‘H’(?QI).PURP(Z‘H).AHC(ZQIl'X(7)'FPNl7,lySP(292)

%y WL 500} ,RXBLI500)

700 ROC(K} = RO(KIC(AVIEMP & GRAD®*DEPTHIK I} /7T«

RXOC(K} = RXOLIKI={AVIENP + GRAD*DEPTHIK}}/77.
G0 TO 70%

611 RXDL(K} = RMN(K)

G0 70 700

DETERMINE APPARENT FORMATION RESISTIVITY FACTOR.

701 FiK} = RXOC{K)/RMF

DETERMINE WATER RESISTIVITY.
RWIKI=ROCIK I/ FLIK)

TNSIK} = 6400./RWIKS

TDSPIK} = {8.25-(1.25E-031%TNS{K))
CLIK} = 1100./RW{X}¥%1.55

DETERMINE WATER SPECIFIC CONDUCTANCE.
SPCONN(K1 = 10000.0/R¥W (K]}

SELECT PRNPER INTFRPRETATION CANTROL EQUATIONS.
IF(SPCONDIK )} .LEL 14600360 T0 702
IF{SPCONDIK1.GT.1400.)60 TO 703

702 SO041K} = 0.214%SPCONDIK)

SO4P LK) = {8.25-{1.25E-03)%804 1K)}
68 TO 705

0.575%5PCONDIK) —~ 505,
SO4PIK) = (B,25-(1.25F-03)%504{K]))
GO T 705

PETERMINF POROSITY IMDEX.

705 POR(K) = A0.0/{F{K}I%*{1.0/AM))

CLAY IDENTIFICATINN PARBSITY INDEX = 65%.
TELPURIK }.6T AL IPIR({K) = 65.
PORPIK) = (5,75 = (2.5E-D2)%PORIK))

TFST FOR CLAY.
IF{RO{K JLLF JRUCLIGN T 1090

JE NG CLAY, TEST AND GLASSIFY WATER OUALITY.
TELTNS (K 1.GFL1000,36D T0 10
TECTINS(K 1oL T 1000 JANDL TS (K1 o6F 45004 16N TH 20
TELTOSIK Jeb TohOUIGH T 30
10 \r'RXTFlby‘}HUI\T/\(K).HFPTH(K)'RMN(K).RH(K),F(K)'P{‘R(K)‘RN(K)'SPCHND
LK F e TRSTK ) OL LK}y S04 (KD
11 FHRMAT(&X,lA,iX.F‘-.O,?(ZX.FE.l).HX'F!.I'?(3)(.1"7.1)'3)(‘!‘5.1y?(!XvF—H
o0}y 3Ky INALLFPTYY
a1y T 200
20 WRITHUA, 21 VIOATALK Y o EPTHEK ) g RINTK 1o RO(K ) F (K)o PORIK D (RWEKD o SPCEND
BEK P TNS K L {8 ) ¢ STG (KD
21 FﬂP.MI\T(/yX'l'n«)(.k‘\.ﬁ;?{'ix.l“\.l).’rX.F"‘.lv?(?XvFN.!).‘lX.H\.!.'&(%XyF‘w
S0}, AX G PPACCEPTYY
far Tip 200

A P
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FORTRAN 1V MODEL 44 PS VERSION 3 LEVEL 1 DAYE 69119 NEW MEXICO TECH PAGE 0005
{1} 5 TDS (K FCL KD 1S4 XD :
0061 31 FnRMAT(Ax.lk.ax.Fs.n.zlax,Fs.l).3x,F3.1,z(3x.Fs.1),3x,Fb.1.3(3x.F5
$.0) 15X ' GOND-SCREENT}
0062 60 10 200 .
0063 1000 HR\TElb'lll)IUATA(K)»DEPTH(K)VRMN(K),RD(KY.F(K).PHR(K)VRH(K)ySPCON
XDLK )y TRSIK 1, CLIK) 4 SO4LK Y} :
0064 111 FORMAY(AX.!4.3X,F5.0.2(3X.F5.1)y3X.F3.l.2(3X;F5.1),3X.F6¢1.3(3X;F5
#,01,3X, INACCEPT=CLAY '}
0065 60 TO 200
0066 200 CONTINUE
[
(4 WRITE COLUMN IBENTIFICATION.
0067 WRITE{64400)
0068 400 FURMAT(AX.'DATA',BX.'DEPTH',AX.'RMN',bX,'RU’.SX.‘F'.SX.'POR‘,bX.‘R
*N'.«X.'SPCDND'.#X"TDS"SX.‘CL'.6X,'SO«',4X.'REMARKS'!
[4
[ DETERMINE PROGRAM EXECUTION TIME.
0069 CALL CLOCK(TZ)
0070 TIME = T1-T2
6071 WRITE (6461017 IME
0072 610 FORMATU////40X, 'PROGRAN TIME IN SECONDS = tE14.7}
14
[ IDENTIFY PROGRAMMER.
0073 WRITE(659999}
0074 9999 FORMATU////25% ' PROGRAM By—c=ty/ /30X, 'RONALD M. BRIMHALL®,/30X,18
40X 31 CARBUS STA.',/30X,!SOCORRO, Ne M. 87801}
[
c
[ oo nausst [NTERPRETATION PLOT PROGRAM¥®Z%#s2ts
[
4 PLOT RESULTS IN LOG (GRAPHIC) FORM.
[
[4 LOG GRID SCALE~--2 INCHES PER 100 FEET.
4
[ POROSITYy TRACK 11, 100 - O%.
c TDS, S04y TRACKS 11°& 111, 5000 = O PPH,
c opy TRACK 1, 10 -MILLIVOLTS PER LOG DIVISION.
0075 CALL SETMSGI29,'R. BRIMHALL CITY OF BELEN L6 )
0076 CALL PLOT(O.,-15.s-3)
0077 CALL PLOT(15,41e4y=3}
[4
c
c ESTABLISH L0OG GRID
c
0078 CALL PLOT(0.32.552}
0079 CALL PLOT(C.y3.25,3)
0080 CALL PLOT(0.98.2542)
0081 CALL PLOT{12.,8.25:2)
0082 CALL PLOT{124+3.25,2}
0083 CALL PLOT(0.+3.25¢2)
0084 CALL PLOT(04y2.5533
0085 CALL PLOT(12,+2.5421
0086 CALL PLOT(124+0.42)
0087 CALL PLOT{0.+0442)
[T CALL PLOT{04¢5.7543}
0083 CALL PLOT(12445.75:2)
0090 CALL PLOT(12,37.9375,3)
0091 CALL PLOTI0,47.9375:2)
0092 CALL PLOT{1.,8.2513}
0093 CALL PLOTE1a93425421}
FORTRAN 1V MODEL 44 PS VERSION 3  LEVEL 1 DATE 69119 NEW MEXICD TECH PAGE 0006
0094 CALL PLOT(1.12.9¢31
0095 CALL PLOT{1.40.42)
0096 CALL PLOT{2.+0.43)
0097 CALL PLOT{2.42.542)
0098 CALL PLOT{Z2.+3.25:3)
0099 CALL PLOTI244B.25:2)
0100 CALL PLOT{3.,8.25+31
0101 CALL PLOT{3.43.25+2)
0102 CALL PLOT(3,42.59:3)
0103 CALL PLOTI3.40,42)
0104 CALL PLOT{4440.¢3)
0105 CALL PLOT{4,42e51?)
0106 CALL PLOT(4413425431
0107 CALL PLOT{4, 842542}
0108 CALL PLOT{5.+8.2543)
0109 CALL PLNT{5.4342552)
0110 CALL PLNT(5.042.5431)
0111 CALL PLOT(5.,0442)
0112 CALL PLOT(6.404+31}
0113 CALL PLDT{6.424347}
01t4 CALL PLAT{6.43.2531
0115 CALL 25471 .
0116 caLL
0117 CALL PLDT(7413.25421}
0118 CALL PLNT(7.,2.50:31)
0119 CALL PLAT{T.10.+2}
0120 CALL PLOT{R.4D.3)
0121 CALL PLOTIR. 74547}
0122 CALL PLOTUR. 3429931
0123 CALL PLNATUHG B.2552)
0124 CALL PLOT{9.¢B.25¢3)
0125 CALL PLNT(9403025+2)
o126 CALL PLOT{S.s2.5¢3) .
0127 CALL PLOT{9410442}
0128 CALL PLOT(104:0093)
0129 CALL PLOT{10.52.547}
0130 CALL PLATILO0W 342543
0131 CALL PLOTI10.4H.2542)
0132 CALL PLOTU1144H,2593)
6133 CALL PLNTU11443425+2)
0134 CALL PLOT{11.4205431
0135 CALL PLOT(11440442}
[
c
C wseRsNEPTH LABELFE3 &%
4
0136 Y = 2.835
0137 HE 1GHT
a138 THETA
0139 Nh = -1
0140 M= 7
0141 READ(S,999RX( 1) FPNETT, 1 = 1,0}
0142 99y8 FURMAT(FS.1.F4.U)
0143 N0 1010 1 = 14N
0164 EALL NUMRERUX(1) (Yo HE IGHT JFPNCE Y THETA N
0145 1010 CONTINUE

paansl INF GFMERAT HINS#R%%

EEuRalind



39

FORTRAN {1V MODEL &4 PS VERSION 3 ~ LEVEL 1 DATE 69119
4 .
C SP LINE GENERATIUN
€
0146 CALL PLDT{ABC{1),y5P{1}43}
0147 N = 290
0148 DO 10062 K = 2N
0149 CALL PLOT(ABC(K)+SPIK},2}
0150 1002 CONTINMUE
<
4 POROSITY INDEX LINF PLOT
c
0151 CALL PLOT(ABC{1).PORPIL1}H,3)
0152 N = 250
0153 p0 1001 K = 24N
0154 CALL PLOTIABCLK},PORP(KY2)
0155 1001 CONTINUE
<
< TNS LINE GENERATION
c
0156 CALL PLOTLABCHL),TDSP{1143)
0157 N = 290
0158 0o 1003 = 24N
0159 CALL PLOT{ABCIK),TRSPIKI42}
0160 1003 CONTINUE
4
< S04 LINE GENERATINN
€
0161 CALL PLOT(ABCL11,S04PEL1e3)
0162 N = 260
0163 B0 1004 K x 2,N
0164 CALL PLOT{ABC(K),SD4PIK) 2}
0165 1004 CONTINUE ’
4
[ FILE MARK.
0166 CALL PLOT{25.+0.4999)
0167 SYOP
0168 END
SCALAR MAP
SYRBOL LOCATION SYMBOL LUCAT 10N SYMBOL LOCATION
Tl 000178 N 00017C RHC 000180
AVTERP 00018C 0 000190 BHT 000194
A 000140 B 0001 44 C 000148
Q 000184 G 000188 GRAD 0001BC
Y 0001C8 HE {GHT 0001CC THETA 000100
ARRAY MAP
SYMBOL LOCATIDN SYMBOL LUCATION SYHMBOL LOCATION
IDATA 00010C DEPTH 000668 RMN OO0AF4
DS 001898 ct 001D24 sDa | ©02180
SPCOND 002F54 RXOC 0033£0 ROC 00386C
PORP Q04610 ABC 004A9C X ~ .004F28
» 0053€EC RX01 00588C
SUBPROGRAMS CALLED
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATIOR
CLOCK 00638C IBCOME 006390 SETMSG 006394
FRXPR# 006340
FORTRAN IV MODEL 44 PS VERSION 3 LEVEL 1 DATE 69119
LABEL MAP
LABEL LOCATION L ABEL LOCATION LABEL LOCATION
1 006808 2 004834 700 00&AL12Z
702 006840 703 806B7C 705 006B8C
20 oO6DTL - 21 00sNEC 30 006E4D
11 006F98 200 OQ6FE4 400 007014
9998 00743C 1010 00747C 1002 0DT4EE
1004 007674

TOTAL 'MEMORY REQUIREMENTS 0077D4 BYTES

COMPILER HIGHEST SEVERITY CODE WAS O
. FF EXEC LNKEDT(RAP}

L NEW MEXICO TECH PAGE 0007
SYHBdL LOCATION SYMBOL
RHF 000184 AM
ROCL 000198 K
o 0001AL €
T2 000LCO TIME
NN 000104 1
SYMBOL LOCATION SYMBOL
RO 00CF80 F
R¥ 00263C POR
T08P 0O03LF8 S04P
FPN 004F 44 spP
SYMBOL LOCATION SYMBOL
PLOT 006398 NUMBER
NEW HMEXICQ TECH PAGE 0008
LABEL LOCATION LABEL
& 006A64 701
10 CO6CAL 133
31 DOGECS. 1000
610 QD T70AC 9999
1001 007568 1003

LOCATION
000188
Q0019C
000180
0001C4
0001D8

LOCATION
00140C
002ACS
004184
004F60

LOCATION
00639C

LOCATION
006486
006030
Q06F 10
0070F0
007SEE



Lo
VALENCIA COUNTY NEW MEX. WATER WELL

C1TY DF BELEN -WATER WELL #4

Y RHF @ 10.8 OHM-M @ AQUIFER TEMP.(69 F)

©
e
ot
»

PR RN

M= 1.8
DEPTH RN R0 F POR RH SPCOND 08 CcL 504 REMARKS
20. 24.0 48,0 3.0 4.4 21.3 4693 300. 10. 100, GOOD-SCREEN
22 2345 60.0 249 14.7 19.3 519.0 332. 1. 1il. GODD-SCREEN
24 19.0 25.0 2.3 17.3 10.3 8734 623, 304 208, PACCEPT
26. 20.0 14.0 244 16.6 5.4 1846.1 1182. 80. 557. NACCEPT-CLAY
28. 10.0 12.3 C.8 35,9 15.1 662.2 424, l6. 142. NACCEPT-CLAY
30. 10.0 15.0 0.8 35.8 18446 543.0 348. 12. 116 NACCEPT-CLAY
32. 840 2640 0.3 65,0 83.0 120.4 TTe 1. 26e GOOD-SCREEN
344 32.0 4640 43 11.4 10.1 . 992.4 635. 31. 212. PACCEPT
36. 32.0 17.0 4.3 11l.4 3.7 2685.3 1719. 143, 1039. NACCEPT-CLAY
38. 10,0 Ta6 .8 35,8 9.3 1071.7 686. 35, 229. NACCEPT-CLAY
40, 18.0 1.7 2.1 18.07 3.4 296146 1895. 167, 1198. NACCEPT-CLAY
42, 8.0 6.0 0.3 65.0 19.2 521.8 334. il. 112. NACCEPT-CLAY
&b 8,0 8.0 0.3 65.0 25.6 391.4 250. T 84, NACCEPT-CLAY
bbe 14.0 23.0 1.5 226 14.2 705.7 452 18. 151 GODOD-SCREEN
48, 26.0 51.0 3.3 13.5 1445 687.9 440, 17. 147. GOOD~SCREEN
50, 30.0 65.0 4.0 1240 15.5 644.9 413, 16. 138. GOOD~SCREEN
52, 30.0 66.0 4.0 12.0 15.7 635.2 407, 15. 136. GOOD-SCREEN
54, 30.0 65.0 4.0 12.0 15.5 644 ,9 413, 16. 138. GOOD-SCREEN
56- 30,0 810 4.0 12.0 19.3 51745 331. 11, 111, GOUD-SCREEN
584 42,0 116.0 6.4 8.7 17.2 582 .6 373. 3. 125. GOOD-SCREEN
60, 4240 80.0 6ot 8.7 11.8 844.8 541 24. 181 PACCEPT
62, 32.0 18.0 443 11.3 3.2 2536.1 1623. 13L. 953 NACCEPT-CLAY
b4, 15.0 13.6 1.7 21.1 7.6 1321.5 846, 48 283. NACCEPT-CLAY
&64 &40 19.5 0.6 42,8 3l.4 318.5 204, 5e 68. GDOD-SCREEN
68e 29.0 25,0 3.8 12,3 6.2 16065.5 1028. 654 4184 NACCEPT
T 32.0 9.2 443 11.3 2.0 4961 .9 3176. 371, 2348, NACCEPT-CLAY
2. 5.0 9.3 0.5 4842 18.0 556.6 356. 13. 119. NACCEPT-CLAY
Té4a 10.0° 14.6 0.8 35.7 17.9 557.3 357. 13, 119. NACCEPT-CLAY
Tbe 13.0 12.7 1.4 24.4 848 1133.7 726, 28. 243, NACCEPT-CLAY
T8 1.0 l4.6 0.0 65.0 491.0 20 .4 13, 0. 4y NACCEPT-CLAY
80, 23.5 40,0 3.0 146.6 12.8 778,5 498, 21a 167, GOOD~SCREEN
B2. 32.0 100.0 4.3 11.3 21.9 456.5 292. 9. 98, GODD-SCREEN
84 31.0 66,0 4e2 11.6 15.1 663.0 424, 16. 142, GOOD~SCREEN
8b.o 20.0 39.0 2.5 16.5 15.1 662.7 424 o 16. 142, GODD-SCREEN
88« 20,0 37.0 245 16.5 14,3 698.5 447, 18. 149, GODD~SCREEN
90. 28,0 50.0 3.7 12.7 13.0 T68.1 492. 21. 164 GOOD~SCREEN
G2 28,0 50.0 3.7 12.7 13.0 768.1 4924 21. 164, GOOD-SCREEN
G4 29.0 39.0 3.8 12.3 9.7 1029.2 659 . 32. 220, PACCEPT
96 30.0 40.0 4.0 11.9 9.5 1048.0 671. 33. 224. PACCEPT
98 24,0 55.0 3.0 14,3 17.2 58043 371. 13. 124 GOOD~SCREEN
100. 29.5 8.0 3.9 12,1 13.0 525.9 337. il. 113. GOOD~SCREEN
1062 35.0 75.0 469 10.4 145 688.8 441 17. 147, 600D-SCREEN
104. 34,0 0.0 47 10.7 12.1 826.7 529. 23. 177, PACCEPT
106. 3142 46.0 42 1le5 10.4 959 44 614, 29, 2054 PACCEPT
108 26.0 50.0 3.3 13.4 14.3 701.6 449, 18, 150. GOOD~SCREEN
110. 30.0 7540 4.0 11.9 17.9 558.9 358. 13. 120. GOOD~SCREEN
112. 40.0 53.0 6.0 9.1 8.4 1184.6 758. 40, 254, PACCEPT
114 30,0 33.0 4,0 11.9 7.9 1270.3 813, 454 272. PACCEPT
116, 14.0 33.0 1.6 22.4 20.3 491.9 315. 10. 105. GOOD-SCREEN
118, 24.0 38,0 3.0 16,3 11.9 839.8 537. 24, 180. PACCEPT
120. 23.0 27.0 2.9 14,7 8.9 1125.0 720. 37. 241. PACCEPT
122, 18.0 25.0 2.2 17.8 11.0 912.2 584, 27. 195, PACCEPT
124, 20.0 35.0 2.5 16.4 13.5 . 738.4 473, 19. 158, GOOD-SCREEN
126, 32.0 51.0 4ot 11.2 11.2 895.1 573« 26. 192. PACCEPT
128. 30.0 40.0 4.0 11.9 95 1048.,0 671 33, 224, PACCEPT
130, 31.0 38.0 442 11.5 8.7 1151..5 737. 39. 2464 - PACCEPT
132. 26,5 27.0 3.4 13.2 7.5 1329.5 851 48. 285. PACCEPY
134, 28.0 16.0 3.7 12,6 4.2 2400+ 1536. 120. 875. NACCEPT~CLAY
136, 9.0 125 0.5 4407 21.8 459,0 2%4. 9 984 NACCEPT-CLAY
138, 10.0 13.6 0.8 35.4 16.7 598.9 383. 14, 128, NACCEPT-CLAY
140. 10.0 17.2 0.8 35.4 2141 473.5 303, T 10. 101. NACCEPT~CLAY
142. 19.0 25.0 2.3 17.0 10.3 973 .4 623, 30, 208. PACCEPT
144. 18.6 29,0 2.3 17.3 12.2 818.1 524. 23, 175. PACCEPY
146, 23.0 30.0 2.9 14.7 9.9 1012.5 648 32, 217, PACCEPT
148, 25.0 13.6 3.2 13.8 4.1 246148 15764 125, Glle NACCEPT-CLAY
150, 26.0 29.5 3.4 13.3 8.4 118%.2 Tol. 41 2544 PACCEPT
152 33.0 15.0 beb 10.9 3.2 3173.2 2031. 186. 1320. NACCEPT-CLAY
154 10.0 12.2 c.8 35.3 15.0 667 .6 427. 17. 143, NACCEPY-CLAY
156 16.0 15.0 1.9 19.6 Ts6 1309.2 838, 47, 280, NACCEPT-CLAY
158. 16.0 17.0 1.9 19.6 8.7 1155.2 739. 39. 247 NACCEPT-CLAY
160, 20.0 16.6 245 1643 6ok 1557.0 996 . 624 390. NACCEPT-CLAY
162. 15.0 15.7 1.7 20.8 8.7 1144.8 733. 38. 245. NACCEPT~CLAY
164, 11,0 22.0 1.0 30.0 2l.2 4716 302« 10. 101. GOOD-SCREEN
166. 20.0 Sl 2.5 16.3 3.5 284042 1818. 156, 1128.  NACCEPT-CLAY
168 25.0 12.0 3.2 13.7 3.0 2790.1 1786, 152, 1099, NACCEPT-CLAY
170. 10.0 9.2 0.8 35.2 11.3 885.3 567, 26, 189 NACCEPT-CLAY
172. 9.3 9.6 0.6 41.0 14,8 675.0 432, 17, 144, NACCEPT-CLAY
174, 15.0 ° 13,1 1.7 20,8 7.3 1372.0 878. 51 294, NACCEPT-CLAY
176. 26.0 27.0 3.4 13.3 7.7 1299.3. 832, 47 278 PACCEPT
178. 24,0 30.0 3,1 14,2 G 1063.8 681, 34, 228, PACCEPTY
180. 22.5 32.0 2.9 14,9 10.8 925.4 592. 27, 198. PACCEPT
182. 28,0 33.0 3.7 12.5 B.6 1163.8 745. 39. 249 PACCEPT
1844 18.0 25.0 2.2 17.7 11.0 912.2 584 . 27. 195. PACCEPT
1864 18.0 12.0 2.2 17.7 5.3 1900 .4 1216. B4, 588, NACCEPT-CLAY
188, 14.0 8.7 1.6 22.2 Sed 1865.7 1194. 824 568 NACCEPT-CLAY
150. 5.0 10.2 C.5 476 13.7 507.6 325. 11. 109. NACCEPT-CLAY
132 16.0 25.0 1.9 19.6 12.7 785.5 503. 21. 168. PACCEPT
194. 23.0 27.0 2.9 14.6 8.9 1125.0 720. 37. 241. PACCEPT
196, 13,5 19.5 1.5 23.1 12.7 786.0 503, 21. 1684 PACCEPT
198. 17.5 10.4 2.1 18.1 4.7 2118.2 1356. 99. 713. NACCEPT~CLAY
200. ° 10.0 11.0 0.8 35,1 13.5 T40.4 474, 19. 158. NACCEPT-CLAY
202, 22.0 2640 248 1541 9.0 1109.8 710« 36. 238. -PACCEPT
204. 36.0 36.0 5.2 10.0 6.7 1493.9 956, 58. 354. PACCEPT
206, 28.0 30.0 3.7 12.5 7.8 1280.2 819, 45, 274. PACCEPT
208. 24,0 27.0 3.1 4.1 8.5 1182.0 756. 40. 253, PACCEPY
210. 26.0 30.0 3.4 13.3 8.6 1169.4 748, 40, 250, PACCEPT
212, 20.0 30.0 2.5 1642 1l.6 861..5 551. 25. 184, PACCEPT
214, 24.0 25.0 3.1 14l 7.8 127646 817, 454 273, PACCEPT
216. 17.0 22.0 2.1 18.5 104 965.6 618« 25. 207. PACCEPY
218. 22,0 22.0 2.8 15.1 7.6 1311.6 836, &7 281. PACCEPT
220. 21.0 13.0 247 15.6 4.8 2103.8 1346, 984 705, NACCEPT-CLAY
222. 10.0 9.5 0.8 35.0 11.7 857.3 549. 24, 183. NACCEPT-CLAY
224. 11.0 10.0 1.0 29.8 9.6 1037.5 664, 33, 222. NACCEPT-~CLAY
226. 7.3 9.6 0.1 65,0 81.9 122.2 18. 1. 26. NACCEPT-CLAY
228. 16.0 9.6 1.9 19.5 4.9 2045.6 1309. 94 671, NACCEPT-CLAY
230, 8.0 9.6 0.3 65,0 30,7 32641 209. 5. 70. NACCEPT-CLAY
232, 13.0 11.7 let 23.9 8.1 1230.6 788, 43. 263. NACCEPT-CLAY
234, 12.0 10.1 1.2 2644 8.1 1232.9 789. 43, 264, MACCEPT-CLAY
236. 14.0 9.1 1.6 22.1 5.6 1783.7 1142, Téa 521. NACCEPT-CLAY
238. 9.1 B.7 0.6 42.9 14.5 6£88.2 440, 17. 147. NACCEPT-CLAY
240. 9.5 11.0 0.7 38.8 15.8 633,2 405, 15. 135. NACCEPT-CLAY
2424 13.0 15.0 1.4 23.9 10.4 959.9 614, 29. 205. NACCEPT-CLAY
244. 18.0 17.5 2.2 17.6 7.7 1303.1 834, 47. 279. MACCEPT-CLAY
246, 175 10.0 2.2 18.0 4.5 2202.9 1410, 105. 762« NACCEPT-CLAY
248, 6.0 9.5 Q.6 41.8 15.3 653.8 418, 164 140, MACCEPT-CLAY
250, 18.0 12.2 2.2 17.6 5.3 1869.2 1196, 82. 570, NACCEPT~CLAY
2524 16.2 12.0 2.0 19.2 6.0 166346 1065, 68, 452, MACCEPT-CLAY
4.0 R.3 Y.6 ?7.0 5.1 1955.7 ¥252. RA. 619, MACCFPT-C) AY



bt s 20:0_

256 6.0 el Goo .
258, 15,0 11.53 1.6 22.0 7.1 ) B
260 16.0 10.0 1,9 1944 © 5ll 1963.8 1257. 88. 624, NACCEPT~CLAY
2624 6.0 8.0 Q.6 41.8 12.9 176 o4 4«37 21 166, NACCEPT-CLAY
264, 740 Be4,". 0.0 65.0 | 282.5 35.4 23, 0. ' 8. NACCEPT-CLAY
2664 6.5 843 G.7 39,6 12.3 810.7 519, 22. 173, NACCEPT-CLAY
268, 8.0 Gab 0.3 65,0 30.7 326.1 209, Se 70. NACCEPT~CLAY
270. 10.5 904 0.9 31.9 10.1 987 .3 632. 30. 211, NACCEPT-CLAY
272, 6.6 7.7 Q.7 39,2 11.3 887.3 568. 264 190. NACCEPT~CLAY
274, 9.0 8.7 0.6 44,0 15.2 659 .5 422, 16. 141, NACCEPT-CLAY
276. 13.8- 9.5 Lot 23.8 6.t 1515.8 970, 59, 366, NACCEPT-CLAY
278, 12.0 B.0 1.2 2642 bl 158646 996« 624 320. NACCEPT-CLAY
280, 7.0 7.5 0.0 65.0 252.2 39.6 25. G. B. NACCEPT=CLAY
2824 6.0 11.5 0.6 41.7 18.5 540.1 346, 12. 116, NACCEPT-CLAY
284, 23.0 24,0 3.0 14,5 7.9 1265.6 810 45, 271, PACCEPT
286. 22.0 30.0 2.8 15.0 10.4 961.9 616, 29. 206. PACCEPT
288, 23.0 35.0 3.0 1445 11.5 867.9 555. 25. 186, PACCEPT
290, 27.0 40,0 3.6 12.7 10.9 918.0 588, 27, 196, PACCEPT
292, 32.0 40,0 445 1.0 8.8 1141,2 730. 38. 244 PACCEPT
294, 30.0 30.0 Gl 11.7 7.2 1397 .4 894, 524 299. PACCERT
2364 25,0 27.0 3.3 13.5 841 1240.0 194, 43, 265. PACCEPT
2984 20.0 28,0 2.5 16.1 10.8 §23.1 591 27, 198,  PACCEPT
300. 26.0 35.0 4.0 12.0 . 8e7 1146.8 T34, 38. 245, PACCEPT
302 2440 34,0 3.1 14,0 -~ 1047 938.6 601, 28, 201 PACCEPT
304, 22.0 34,0 2.8 14.9 il.8 848.7 5434 24, 182« PACCEPT
306, 30.0 22,90 4.1 11.6 5.2 1905.5 1220. 84y 591. NACCEPT
308. 2240 11.0 2.9 14.9 3.8 2623.3 1679 138, 1003. NACCEPT-CLAY
310. 5.5 8.1 0.6 44,0 14.2 T02.9 450. 18. 150, NACCEPT-CLAY
312. 6.0 8.6 C.6 4145 13.8 722.2 462, 19, 155. NACCEPT-CLAY
31407 7.0 845 .0 65,0 285.9 35.0 224 [ T. NACCEPT-CLAY
316. 6.0 12.0 0.6 4145 19.3 517.& 331. 1l. 111. NACCEPT-CLAY
318, 24.0 28,0 3.2 13.9 8.8 1139,8 129 38, 244, PACCEPT
220. 30.0 23.0 4.1 1t.6 5¢5 1822.7 1166« 9. 543. NACCEPT
322 15.0 17.3 1.8 20.4 9.6 1038.9 665, 33. 0 2224 NACCEPT-CLAY
324. 16.0 14.1 1.9 13.3 7.2 1392.8 891. 52. 298. NACCEPT-CLAY
326, 1645 19.5 2.0 18.7 | G5 1048.6 671 33, 224 . PACCEPT
328 18.0 23.5 2.3 174 103 9T70.4 621. 30, 208. PACCEPT
330. 18.0 24.0 2.3 17.4 10.5 950.2 608, 29. 203. PACCEPT
332, 23,5 16.0 3.1 4ol 5.1 1946.3 1246. 87. 614, NACCEPT-CLAY
334. 11.0 14,0 1.0 2944 13.5 T41.1 474, 194 159, NACCEPT-CLAY
33 12.2 12.2 1.3 25.5 95 1053.4 674, 34. 225. NACCEPT-CLAY
338, 8.0 11.4 0.3 650 364 274.6 176, 4, 59. NACCEPT-CLAY
340, 8.0 12,0 0.3 65.0 3843 260.9 167 4o 564 NACCEPT-CLAY
3424 13.5 12.7 1.5 22,7 8.3 1206.9 172, 41, 258, NACCEPT-CLAY
bk, 13.0 11.6 1.4 23.6 8.1 12&1.2 194 43 2664 NACCEPT-CLAY
346. 10.0 16.2 0.8 345 19.9 502.8 322. 11, 108, NACCEPT-CLAY
348, 23.0 30.0 3.0 l4o4 9.9 1012.5 6484 32. 217. PACCEPT
350. 33.0 3640 b7 10.6 Teb 1322.1- B4b. 48. 283« PACCEPT
352. 35.0 16,0 Sa1 ,10.1 3.1 3228.9 2067« 191. 1352. NACCEPT-CLAY
354, 200 10.0 2.6 16.0 3.9 2584.6 16544 135, 981, NACCEPT-CLAY
356, 7.0 10.3 0.0 65,0 346.4 28,9 18 0. - NACCEPT-CLAY
358. 10.0 9.0 0.8 34,5 11.1 305.0 579« 27 194, NACCEPT~CLAY
360. i2.0 T8.0 1.2 2640 bl 155646 996, 624 390. NACCEPT-CLAY
362. 5.0 10.5 0.5 4606 20.3 - 493,0 315. 100 105. NACCEPT-CLAY
364 18.0 27.0 2.3 17.3 11.8 B44 6 541 PACCEPT
366, - 29.6 35,0 4ol 11.7 8.5 1177.2 753 PACCEPT
368, 30,0 36.5 Y4 11.6 8.7 1148.5 735, 38, 246, PACCEPT
370, °  32.0 2845 4.6 10.9 6.2 1601.7 1025. b4 . 416 NACCEPT
372, 25.0 16.0 3.3 13.4 4.8 2092.5 1339, 97, 698. NACCEPT-CLAY
374 10.0 i7.0 0.8 34,4 20.9 479.1 307. 10, 103, NACCEPT-CLAY
376, 29.0  29.0 4,0 11.9 1.2 1384.1 886 Sle 296. PACCEPT .
378, 26.0 34,0 3.5 13.0 9.7 1031.8 660, 33, 221. PACCEPT
380. 26.0 31.0 3.5 13.0 8.8 1131.7 7244 38. 2424 PACCEPT
382. 30.0 20.0 4.2 11.5 . 4.8 2096.1 1341, 98. 700 NACCEPT
384 20.0 18,3 2.6 15.9° 7.1 1412.3 904, 53. 307. PACCEPT
386, ... .20.0 23.0 2.6 15.9 .B.9 .. 1123.7 719+ . 37.....240. PACCEPT
388 20.0 19.1 2.6 15.9 Ta4 1353.2 B6ba 50. 290« PACCEPT
390, 15.0 17.7 1.8 20.3 9.8 1015.4 650 324 217. NACCEPT-CLAY
392« 21.0 24,0 2.7 15.3 2.8 1139.6 729. 38. 244, PACCEPT
394. 17.0 23.0 2.1 18.1 10.8 923.6 591 27. 198. * PACCEPT
396. 25.0 16.0 3.4 13.4 4.8 2092,5 . 1339. 97, 698, MACCEPT~CLAY
398, 10.0 12.31 0.8 34,3 14.9 T673.T 0 431, 17. 144, NACCEPT-CLAY
400. Seb 11.6 0.7 37.2 16.1 621.1 - 397. 15« NACCEPT-~CLAY
402, 11.0 11.0 1.0 29.2 1046 943.2 604 - 28, NACCEPT~CLAY
404, 9.0 9.2 0.6 43,3 16,0 623.F 399, 15. NACCEPT-CLAY
4064 10.0 10.0 0.8 34.3 12.3 8l4,.5 521. 23. NACCEPT-CLAY
408. 5.0 16.0 0.5 4604 30.9 323,5 207, 5. NACCEPT~CLAY
410, 29.0 4240 4.0 11.8 10.5 955.7° 6124 29, PACCEPT
412 31.0 46.0 4ol 11.2 105 951.3 609, 29. PACCEPT
41l4. 25.0 48.0 3.4 13.4 14.3 697 .5 446 18. 600D-SCREEN
41b. 30.0 45.0 4.2 11.5 10.7 931.6 5964 28. PACCEPT
4184 15.0 42.0 1.8 20.2 23.4 4279 274, 8. G00D-SCREEN
420, 38.0 31,1 5.9 9e2 53 1870.7 1197. 82. NACCEPT
4224 19.0 2640 2.5 1645 10.7 935,9 599. 284 PACCEPT
424a 19.0 17.7 2.5 1645 Ts3 1374.8 880. 51. NACCEPT-CLAY
426. - 10,0 17.0 0.8 3442 20.9 47941 307. .10, MACCEPT-CLAY
428 16.0 25.0 2.0 19.0 12.7 785.5 503. T 21, PACCEPT
430, 18.0 14,0 2.3 17.2 641 1628.9 1042. 66, NACCEPT-CLAY
432, 14.0 8.8 1.6 21.6 St 1844,5 1181. 80. NACCEPT-CLAY
434, 4.0 10.5 0.4 53.7 25.4 394 .4 252. Te NACCEPT-CLAY
4364 15.0 25.0 1.8 20.2 13.9 718.9 460 19. GOOD-SCREEN
438. 15.0 26.0 1.8 20.2 14.5 691 .3 442, 17. 600D-SCREEN
440, 16.6 15,0 2.1 18.4 7.3 1373.8 879. 51. 294. NACCEPT-CLAY
442, 22.0 11.3 2.9 14.7 3.9 2553.6 1634, 133, 963 . NACCEPT~CLAY
Ghh. 8.0 12.0 6.3 6446 38,3 260.9 167, bo 564 NACCEPT-CLAY
446, 12.0 21.b 1.3 25.7 16.9 593.0 380. 14, 127. GOOD-SCREEN
448 20.0 23.0 2.6 15.8 8.9 1123.7 719. - 37. 240. PACCEPT
4504 20.0 22.0 2.6 15.8 845 1174.8 752 40. = 251. PACCEPT
452 17.3 23.0 2.2 17.7 10.6 94422 6044 28. 202. PACCEPT
; 4544 12.2 24.0 1.3 2542 18.7 535.5 343, 1z2. 115. GOOD-SCREEN
© 456, 17.0 24.0 2.2 18.0 11.3 885.2 566 264 189, PACCERY
458, 21.0 2640 2.8 15.2 9.5 1051.9 673 34, . 225. PACCEPT *
460. 34,0 31.0 5.0 10,2 6.2 1600.1 1024 64 415, NACCEPT
462, 20.0 25.0 246 15.8 9.7 1033.8 662. 33. 221, PACCEPT
464, 2040 28.0 2.6 15.8 10.8 923.1 591 27. 198, PACCEPT
466 20.0 38.0 2.6 1548 14.7 680.1 4354 17« 146 600D~ SCREEN
468, 29.0 43.0 4.1 i1.8 10.7 933.4 597. 28. 200. PACCEPT
470, 25.0 44,0 3.4 13.3 13.1 760.9 4874 20. 163. GODD-SCREEN
4726 35.0 47.0 542 9.9 9.1 1099.2 703. 364 235, PACCEPTY
414 30.0 41.0. 4.3 11.4 9.8 1022.5 6544 32, 219. PACCEPT
476 23.0 31.0 3.1 14,1 10.2 979.8 627« 30. 210. PACCEPT
478, 26,0 31.0 3.6 12.8 8.8 1131.7 T24. 38. 262, PACCEPT
480. 34.0 33.0 5.0 10.2 6.7 1503.1 962 58. 359. PACCEPT
482a 24,0 41.0 3.2 13.7 12.8 7784 498, 21. 167. GOOD-SCREEN
484, 29.0 20.0 4ol 11.7 5.0 2006.9 1284 9l. 649, NACCEPT
486 26.0 10.5 3.6 12.8 3.0 3341.1 2138. 201. 1416. NACCEPT-CLAY
488, 6.0 6.0 0.6 40.7 9.7 1035.2 663 33, 2224 NACCEPT-CLAY
430, 6.0 545 0.6 40.7 8.9 1129.3 723, 37. 242, NACCEPT-CLAY
492. 3.6 7.0 0ot 57.2 ,18.8 532.4 341. 12. 1i4. NACCEPT-CLAY
434, 10.0 14,0 0.8 34.0 17.2 581 .8 372. 13. 124 NACCEPT-CLAY
436, 14.0 19.0 1.7 21.4 11.7 854.3 547. 244 183, PACCEPT
4984 17.0 23.0 2.2 17.9 6.8 923.6 591. 21. 1584 PACCEPY
500, 18,0 26.0 2.3 17.1 11.4 87741 561. 25. 188. PACCEPY
502. 17.0 25.0 2.2 17.9° 11.8 849,7 5444 24 182. PACCEPT
504 22.0 14.0 2.9 14,6 4.9 2061.1 1319. 95. 680, NACCEPT-CLAY
5064 20,0 75 2.6 15.7 2.9 34461 2205. 211 1476, NACCEPT-CLAY
508, 6.5 7.1 0.7 38.5 10.6 9477 607. 29. 203. NACCEPT-ULAY
510. . 8.0 9.3 0.3 64.1 29.7 336.7 215« 6. T2. NACCEPT—CLAY
512. 13.0 13.0 1.5 2342 3.0 1107.5 709. 36. 237. NACCEPT-CLAY
514 12.0 15.0 1.3 25.5 12.0 830.2 531« 23. 178. NACCEPT-CLAY
25.0 2.6 15.7 Ge? 1033.8 662, 33, ° 221. PACCEPT



251
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253

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286

288
28%
290
291
DATA
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L2

16.0 2.2 17.9 T+5 1327.7 850.
9.6 1.8 20.0 543 1872.2 1198,
5.3 0.6 42.7 9.2 1082.7 693«
5.5 O.4 52.2 13.0 77,7 494,
7.0 0.4 59.2 19.9 502.8 322.
6.0 1.1 28.8 5.8 1729.2 1107.
4.0 0.5 45.7 7.7 1294.0 828.
4e2 0.4 59.1 11.9 838,0 536.
7.0 0.5 45.7 13.5 739.4 473,

11.5 1.3 2545 G2 1082.8 693

11.0 1.3 25.5 8.8 1132.0 725«
*7.0 i.1 28.7 6.7 1482.2 949,
5.8 0.4 56.9 15.6 642.5 41l.
6.1 0.7 38.3 9.1 1103.1 706.
7.1 Oets 52.1 1647 597.8 383.
4.5 0.4 5241 10.6 943.2 604,
4.5 0.4 5648 12,1 828.,2 530
6.5 0.6 53.0 15.7 637.0 408 .
11.0 0.0 40.4 17.7 564.7 361,
9.5 1.1 287 9.2 1092.1 699,
6.3 1.1 28.7 641 1646.8 1054
5.3 0.0 65.0 178.2 561 36.
5.0 0.5 45.6 9.7 1035.2 663,
5.1 0.4 52.9 12.3 811.9 520.
6.3 0.6 40,3 10.1 985.9 631.
83 0.5 45.6 16.0 623.6 399.
12.4 0.6 4245 216 462.7 296.

1444 1ol 28.6 13.9 720.5 461
16,1 1.3 25.4 12.9 T73.4 495,

1645 1.5 23.0 11.5 8726 5584
13.0 2.0 19.1 648 1460.0 934

12.0 0.6 4245 20.9 478.2 306,
16.0 1.1 28.6 15.4 648.4 415.

19,0 2.2 177 8.9 1118.1 T16.

12.0 1.8 20.5 7.0 142641 S13.
7.3 0.8 33.6 9.0 1115.7 Ti4.
6.3 0.6 4042 10.1 985.9 631
9.0 0.0 65.0 302.7 33.0 21.

14,0 1.5 23.0 9.7 1028.4 658,

18.6 1.9 19.8 10.3 366.3 618

19.1 2.5 1644 8.0 1250.2 800.
RO F POR RY SPLOND 105

PROGRAM TIME IN SECONDS = 0.13566808 03
PROGRAM BY—-~--—

RONALD M. BRIMHALL
BOX 31 CAMPUS 5TA.
SOCORRG, N. M. 87801

JOB TIME SUMMARY...COMPILE 0128S ASSEMBLE 0000S

LNKEDT 00425 yTILS 0000S

284. NACCEPT-CLAY
571 NACCEPT-CLAY
232, NACCEPT-CLAY
165, NACCEPT-CLAY
108. NACCEPT-CLAY
489 NACCEPT-CLAY
277, NACCEPT-CLAY
179. NACCEPT-CLAY
158, NACCEPT-CLAY
232. NACCEPT-CLAY
242, NACCEPT-CLAY
347, NACCEPT-CLAY
138, NACCEPT-CLAY
236. NACCEPT-CLAY
128. NACCEPT-CLAY
202, NACCEPT-CLAY
177. NACCEPT-CLAY
136. NACCEPT-CLAY
121. NACCEPT-CLAY
23%. NACCEPT~CLAY
442, MACCEPT-CLAY
12. NACCEPT-CLAY
222« NACCEPT-CLAY
174. NACCEPT-CLAY
211. KACCEPT~CLAY
1334 MACCEPT-CLAY
99. NACCEPT-CLAY
154, NACCEPT-CLAY
l66. NACCEPT~CLAY
187, NACCEPT~CLAY
334, NACCEPT-CLAY
102. NACCEPT~CLAY
i39. NACCEPT-CLAY
239. PACCEPT
315. NACCEPT-CLAY
239. NACCEPT-CLAY
21l NACCEPT-CLAY
7. NACCEPT-CLAY
220. NACCEPT~CLAY
207. PACCEPT
268. PACCEPT
504 REMARKS

USER 0212$ TOTAL TIME

oo6M 225
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COMPANY___CITY OF ERLEN

WELL VATER WELL #4

LOCATION __ HOT AVATIARLE

COUNTY VALEHCTA

STATE __ &M IXI00

SPONTANECUS POTENTIAL
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© JDEPTH = DATA PUINT DEPTH-

014P;10,B58BRIMHALL (A,P,L) DET WAT QUAL FR RES LOGS
RONALD M, BRIMHALL - ELECTRIC 166G INTERPREVATION PROGRAM FOR WATER
WELLS

VALENCIA COUNTY NEW MEXICO
VILLAGE OF LDS LUNAS WAYER WELL #4

RESISTIVI‘TV LOG INTERPRETATION PROGRAM EVALCO-~-

EERER LY HER A LR AR AFRRELL

(
"PURPDSE OF EVALCO-~

EVALCO DETERMINES QUANTITATIVE VALUES OF PARAMETERS RE~
LATING TD WATER QUALITY--TOTAL DISOLVED SOLIDS, SULFATE, AND
CHLORIDE CONCENTRATIONS IN UNITS OF PARTS PER MILLION. “EVALCO
1S APPLICABLE TU EASTERN VALENCIA COUMTY, NEW MEXICO {BRIMHALL,
1969y TITUS, 19631, RESISTIVITY DATA FROM A MACRORESISTIVITY LOG
AND A MICROLOG ARE NECESSARY FDR EVALCO. THE APPARENT FORMATION
RESISTIVITY FACTOR METHOD 1S USED FDR CALCULATING TRSs ETC. BY
EVALCD, WATER AT EACH DATA POINT 1S CLASSIFIED AS TO ITS ACCEPT-
ABILITY BASED ON US PUBLIC HEALTH SERVICE STANDARDS {T0DD, 1959).
EACH AQUIFER UNIT 1S EXAMINED FOR CLAY AND A POROSITY INDEX 1S DE-
TERMINED, CALCULATION RESULTS ARE PRESENTED IN TABLE AND LOG
FORM. '
L) o R

HEHIE
REFERENCES—=

BRIMHALL, R. M.y DIGITAL ANRLISES OF BOREHOLE~MEASURED AQUIFER
RESISTIVITY TO DETERMINE WATER QUALITY, UNPUBLISHED MASTER OF
SCIENCE THESIS, No° MEX. INST. MINING AND TECH.y SOCORRDs JUNE 1969.

TITUSs F. Boy GEOLOGY AND GROUND-WATER CONDITIONS IN EASTERN
VALENC IA COUNTY, NEW MEXICO, N, MEX. INST. #IN. AND TECH.. STATE
BUR. HINES AND MIN. RES.s GROUND-WATER RPT. 7, 1963,

TODD, Do Koy GRUUND WATER HYDROLDGYw WILEY, NEW YORK, 1959.
* " okt

NOMENCLATURE——

SCALAR QUANTITIES-~
T1 = INITIAL TIME-VALUE FOR CALCULATING EXECUTION TIME.
N NUMBER OF DATA POINTS AND DG 200 ITERATIONS.
K = SUBSCRIPT FOR SUBSCRIPTED VARIABLES.
AVTEMP = AVERAGE SURFACE TEMPERATURE :FOR CALCULAT ING GRAD.
T0 = TOTAL DEPTH OF WELL FOR CALCULATING GRAOD.

BHT BOTTOM HOLE TEMPERATUEE FOR CALCULATING GRAD.
RMF MUD FILTRATE RESISTIVITY~—OHM~METERS,
AM CEMENTATION EXPONENT IN F = A/POR%F*AM,

RMC = MUD CAKE RESISTIVITY--OHM-METERS,
A = COEFFICIENT IN MUD CAKE CORRECTION EQUATION=-~TMC = 1/8 INCH.

MODEL 44 PS VERSION 3 LEVEL 1 DATE: 69119 INEW MEXICO TECH PAGE

B~= COEFFICIENT IN MUD CAKE CORRECTION EQUAT ION~-TMC 178 INCH.

€ = COEFFICIENT IN MUD CAXE CORRECTION EQUATION--THC 1/8 INCH.

D = COEFFICIENT IN MUD CAKE CORRECTION EQUATTON~~THC 1/8 INCH.

£ = COEFFICIENT IN MUD CAKE CORRECTION EQUATION=~TMC = 1/8 INCH.

Q = COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THC = 1/8 INCH«

6 = COEFFICIENT IN MUD CAKE CORRECTION EQUATION--TMC = 1/8 INCH.

GRAD = TEMPERATURE GRADIENWT OF AQUIFER.

Y = ORDINATE POSITION OF FPN~—INCHES.

HEIGHT = HMEIGHT OF NUMERICS WRITTEN BY CALL NUMBER~~INCHES.

THETA = ANGLE WITH RESPECT TO CAL COMP COORDINATES FOR WRITTING
FPN=-DEGREES.

NN = NUMBER DOF DECIMAL DIGITS T8 RIGHT OF DECIMAL IN FPN (-1 SUP-
PRESSES DECIMAL. POINT.)

1 = SUBSCRIPT FUR ABSCISSA OF FPN.

12 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIME.

TIME = PROGRAM EXECUTION TIME~-SECONDS. .

SUBSCRIPTED VARIABLES—-—-

IDATA = DATA POINT NUMBER.

~FEET W

RMN = MICRONDRMAL RESISYIVITY READ FROM.MICROLOG-~GHM-METERS.

RO = DEEP INDUCTION RESISTIVITY-—OHM-METERS. .

F = APPARENT FORMATION RESISTIVITY, FACTOR.

TDS = TOTAL DISSOLVED SOLIDS CONCENTRAT ION=-=PPM,

RW = WATER RESISTIVITY--OHM-METERS.

POR = POROSITY INDEX CALCULATED FROM F = A/POR®®AM.

SPCOND = SPECIFIC CONDUCTANCE OF WATER--MICROMHOS /CHMe

CL = CHLORIDE CONCENTRATION-—PPM.

S04 = SULFATE CUNCENTRATION--PPH.

RXOC = MICRONORMAL RESISTIVITY CORRECTED FOR ‘TEMPERATURE AND
MUDC AKE—-~CHM/METERS .

ROC = TEMPERATURE CORRECTED DEEP INDUCT 1ON RESISTIVITY-~DHM~METERS

TDSP = TDS RESCALED FOR PLOT-~INCHES
$04P = SO4 RESCALED FOR PLOT-=INCHES.
PORP = POROSITY INDEX RESCALLED FOR PLOT=-=INCHES.

ABC = DATA POINT DEPTH RESCALED TO 2 INCHES/100 FEET.

X .= ABSCISSA POSITION OF FPN~~INCHES.

FPN = DEPTH LABEL-~A FLOATING POINT NUMBRER,

RMIL MICROINVERSE RESISTIVITY AS READ FORM MICROLOG~-0OHM-METERS .

RXOR = 1.15%RMN--AN EMPIRICAL RESISTIVIYY USED TO DEFINE AOUIFER

UMITS THAT MAY BE CLASSIFIED AS SANDY-CLAY.

sp = DEFLECTION OF SP CURVE FROM LEFT ENGE OF TRACK 1--INCHES.

W = RATIO RMN/RMC-—A PARAMETER IN MUD CAKE CORRECTIDNS.

RXO1 = MICRONORMAL RESISIIVHY CORRECTED FOR MUD CAKE~-GHM-METERS.
L3 *

* foh EERREEERRT »
SUBPROGRAMS CALLED--

LLOCK
1BCOM#
SETHMSG
PLOT
NUMBER
FRXPR#

ok R HRORERA

0001

0002
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14
4

000l CCALL CLOCK{TL) )

0002 DIMENS ION lDATA(EOO)'DEPTH(SOOI‘P‘MN(500),RO(500),F(SOO),YDS(SOOH

#CL{500 ), 5041500 ) eRWI500 3 4 POR{500 14 SPCONDIS00) SRXDC 15001 2ROC(5Q01 ¢
'YDSP€500)»SG&P(500)pPDRP(SOO).ABC(5DOMX(7)'FPN(7)qSP(SOO!
B RES00 ) RXOLTB00) )

<
c PARAMETRIC DATA.
0003 N = 285
Q004 RMF & 8,5
- c {RMF ABOVE CORRECTED T 77 F}
0005 - M s 1.3
0006 AVTEMP = T2.
6007 TH = 6204
0008 BHT = 80.
0909 ROCL = 18,0
0010 RHC = 9.0
. €
.t READ FROM DATA CARDS-—-DATA PDINT NUMBER., DEPTHy MICORNORMAL S
14 INDUCTION, ARD SP.

001) READ(S,).)HDATA(KhDEPTH(K)'RMN(K),RO(K),SP(K)' K = 14N}

0012 1 FORMAT{I&4yF5.0,2F5.14F4.2)
[4
c WRITE PROBLEM IDENTIFICATION
0013 MRITE (642)
0014 2 FORMAT('9',//41X,  VALENCTA COUNTY NEW HEXICO®)
0015 NRITE(6723}
0016 23 FORMAT(//42X,'VILLAGE OF LDS LUNAS WATER WELL #3%)
c
c WRITE SOME PARAMETRIC DATA.
0017 WRITE{ 6524} .
0018 26 FORMAT(////L1X, tRHF = B.5 ORM-M 3 TTF3;//12X, ' = 1.5%)
[
3 LABEL LINE PRINTER OUTPUT.
0019 WRITE{6425)
0020 25 FDRHAT(///#X.'DATA',BX"DEPTH'.AX.‘RMN‘.6X.'R0',5X.'F',5Xy‘POR'.6X
y VRHY 2 4Ks 1SPLORDT 44X+ (TOS 15X, FCLY 46Xy 1504¢ 14X ¢ PREARKST)
[
c CONSTANTS FOR MUD CAKE THICKNESS OF 1/8 INCHES
0021 A = ~0.3299839E-04
0022 B = +0,1307268E-01
0023 € = ~0.2115985E+00
0024 D = 0,1284551E401
0025 E = ~0.3342364E01
0026 0 = +0.5336034E+01
0027 6 = =0.19596561E+01
[
c DETERMINE TEMPERATURE GRADIENT.
0028 GRAD = (BHT-AVTEMP)/TD
[
c PRIMARY DO LOOP.
0029 B0 200 K = 1.N :
[4
[
c RESCALE ABC, PORy TDS, S04 FOR PLOT.
0030 ABC(K) = DEPTHIR)*0.02
[
3
[ HUDCAKE CORRECTIDN FOR THC = 1/8 INCH ASSUMED
FORTRAN IV MODEL 44 PS VERSION 3 LEVEL 1 DATE 69119 NEW MEX1CO TECH  PAGE 000%
[ ADAPTED FROM SCHLUMBERGER, *LOG INTERPRETATION CHARTS', P. 34
. [ 1968.
0031 WK1 = RMN(K)/RMC
0032 RXOLIRY = LARH(K DRE6+BEM (K ) B5+CHU LK ) RE44DRHIK] #BHERH (K] #E2EQR (K
%146 PHRMC
4
c ALLOW ALL POINTS TO BE CALCULABLE.
0033 TEIRX0L (K },LE.O,0)GD TO 611
C
c TEMPERATURE CORRECTIONS TO RO, RX01.
c JEMPERATURE CORRECTIONS ARE TO 77 F.
0034 700 AOCIK) = RO(K)#{AVTEMP + GRAD®DEPTHIK]I/TT.
0035 RXDC (K} = RXOL{K)®({AVIEMP + GRAD¥DEPTH(KI}/T7.
0036 60 TG 701
0037 611 RXDL(K) = RMN(K)
0038 60 TO 700
c
c DETERMINE APPARENT FORMATION RESISTIVITY FACTOR.
0039 701 FIK) = RXAC (K }/RMF
4
c DETERMINE WATER RESISTIVITY.
0049 RW (K )=ROC (K} /F(K)
0041 TNSIK) = 64004 /RHIK)
0042 TSPIK) = (8,25-(1.25E-031%TDSIK)}
0043 CLIK} = 1100./RW{K}*21,55
C
c DETERMINE NATER SPECIFIC CONDUCTANCE.
0044 SPCONDIK) = ‘10000 0/RWIK)
4
c SELECT PROPER INTFRPRETATION CONTROL EQUATIONS.
0045 IF{SPCONDIK ) LE.1400)60 T0 702
0046 IF (SPCOND (K }.G6T 1400160 TO 703
0047 702 SD4LK) = 0.214=SPCONDIK]
0048 SO4PIK) = (B8425-11,25E-03)#504(K1)
0049 G0 T0 705
0050 703 $04(K} = 0.5T5%SPCONDIK) = 5054
0051 SN4P(K) = (8,25-(1.,256-03)%S04LK1)
0052 60 10 705
c
c DETERMINE PORUSITY INDEX.
0053 705 POR(K) = 30.0/(F{KIE¥{1.0/AM))
T
€ CLAY IDENTIFICATIAN PORDSITY INDEX = &5%.
0054 IF{PORIK) . GT 4654 )POR(K] = 654
0055 PORPIK} = (5.75 = (2.5E-021¥PORIK))
[
c TEST FOR CLAY.
0056 * IF {RO(K ) «LELRUCL }GD TO 1000
[ )
c IF NO CLAY, TEST AND CLASSIFY WATER QUALITY.
0057 IF(TNS (K 1. GE.1000.)GO TO 10
0058 TE{TNS (K ) LT.1000 4 «AND,TDS (K).GE «500. 160 70 20
0059 IF(TDS(K).LT,.500,)60 T0 30
0060 10 NR!TE(6.11)IDATA(K).DEPTH(K).RMN(K\,RO(K!,F(K).POR(K),RN(K),SPCOND
#UK T, TRSTK ¢ CL LK )4 504 (K)
6061 11 FﬂRMAT(kX.lA.BX.Fﬁ.O,Z(BX'FS.l).BX,F3.l,2(3X'F5.1),3X,Fb.l,3(3X,F5
#,01,3X, 'NACCEPT )
0062 G0 T0 200

0063 20 NR]TE((:'ZXHDI\TA(K)vDEPTH(K)'RMN(K).RD(K)'F(K).POR(K)VRH(K)vSPCUL‘JD
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21 FORMAT{4Xy 1433, F9 0,2 13Xy F5,1 193X F3,132{3X k5,01 43X khal s 3{3XeE5
D1y 3K TPALCFPTNY
GG TN 200
30 WRITE (e 3L ITNATAIR) yDEPTHIK o RMN(K } e RUEK ) oFEK D PURIK ) sRHIK) ¢ SPCHND
EXLS PRI S RIGS] SEPULIES |
31 FHRMAT(AX'lkyﬁx,Fﬁ‘0.7(3x,F§.lYy?X.F?.1|?(3X,Fb.l)y!XuFb‘lvBCZX'FS
.0 e 5X, PEONN~SCKEFNY Y
G Tit 200
1000 WRITE6, 111 INATACK) JGEPTHIK ) JRMNIK I gRU{K) o F LK) POR LK 3 RWLK T, SPLON
ENK Y, TOS (K 14 CLIR )y SU4(K)
1 FHRHAT(QX,]&.XX,FR.O,?(BX;FS.I),BX'FB.X,2(3X;F5.l)‘3X»F6.1|3(3XyF5
%,0 153Xy TNACCERPT-CLAY T}
i TH 200
200 CONTINUE

WRITF COLUMN IDENTIFICATIUN.
WRITF 16,400}
400 FUORMAT{4X, PDATAT y3X, VDEPTH? 34X TRMNT 16X, PRUT 5Ky PFT 45X,y TPHR T 6Xy IR
HHY g 4N, TSPCOMIT 44X, VTNG3 35X, PCL $y6Xy 1504 1,4 X PREMARKS T}

PETERMINE PROGRAM FXFCUTIUN TIME.
CALL CLNCKIT2)

TIME = T1-T72

WRITE(6961031TINE

510 FORMATI////40%, '#ROGRAM TIME IN SECONDS = f,£14.71

o

IDENTIFY PRNGRAMMER,
WRITE{6,9899}
9999 FORMAT(////25X, *PROGRAM BY-——==1,//30X:RONALD M. BRIMHALL '+ /30X, '8
®0X 31 CAMPUS STa.',/30X%,'SDCORROy N. M. 87801Y)

sexrsreasts INTERPRETATION PLOT. PROGRAMS:# Rk &1%
PLOT RESULTS IN LOG (GRAPHIC ) FORM.

POROS1ITY, TRACK II, 100 -~ OZ.

TDS, SU&y TRACKS II & 1II, 5000 - O PPM.

$P, TRACK I, 10 MILLIVOLTS PER LOG DIVISION.
CALL SETMSGi29,'R, BRIMHALL LOS LUNAS W.W. #3%})
CALL PLOT(O.s—154¢=3)

CALL PLOT{15.41:44=3}

ESTABLISH LOG GRID

LDG GRIND SCALE--2 INCHES PER 100 FEET.
CALL PLDT0.+2.542)
CALL PLOT{0453,2543)
CALL PLOTI0.,8.2542)
CALL PLOT{13.,8.25,2)
CALL PLOT(13.:3.25,2}
CALL PLOT40.43425,42)
CALL PLOT(0,42.543)
CALL PLOT{134+2.552)
CALL PLOT{13440.42}
CALL PLOT(0.,04+2)

CALL PLDT(04+5.75+3)
CALL PLOT(13,+5,75,21}
CALL PLOT{13.4+7.9375,3)
CALL PLOT(O.:7.9375,21

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69119 NEW MEXICO TECH

CALL PLOT{1.,8.25+31}
CALEL PLNT(1.43.25,2}
CALL PLOT(1.:2.543)}
CALL PLOT (1,504,521}
CALL PLOT{2.50.4,3)
CALL PLOT{2.42.54+2)
CALL PLOT{2.,3.2543)
CALL PLOT(2.:8.2542)
CALL PLOT{3.:8,25.3}
CALL PLOT(3.,3.2552}
CALL PLOT{3.42.5+31}
CALL PLOT{3,40.+2}
CALL PLOT(4,90431
CALL PLOT{4¢12.542)
CALL PLDTU4.,3.25,31)
CALL PLDT{4.,8.25,2)
CALL PLOT{5.48.25,31}
CALL PLOT(5493.25,+2}
CALL PLOT(5,052.5+3)
CALL PLOT{5.404421}
CALL PLOT{6.¢0.+3)
CALL PLOT(6.42.5421}
CALL PLDTi6,+3.25,3)
CALL PLOT(6.48.25:21)
CALL PLOT{7.+8.2543)
CALL PLOT{7.33.25+2)
CALL PLOT{7.452.50,43}
CALL PLOT{T74s0.,2)
CALL PLOT(8.¢0,43)
CALL PLOTIB.424552)
CALL PLOT(8.+3.25,3}
CALL PLOT{B.4B8.2542}
CALL PLOT{9.,8.25,3}
CALL PLOT{9.443425423
CALL PLOT{9.42.5,3}
CALL PLOT(94+0.52)
CALL PLOT{10.,0.,3)
CALL PLOT(10.42.5,+2)
CALL PLOT(10.43.25+3)
CALL PLOT{10.,»8425,2)
CALL PLOT{11.48.25,3)
CALL PLDT(11.,3.25+2)
CALL PLOT(11492.5,3}
CALL PLOT{114+0442)
CALL PLOT{12440443)
CALL PLOT{12.52.5+2)
CALL PLDT{12.,3,25,3)
CALL PLOT(12.48.25,2)

#5EEsDEPTH LABEL &35 %%

Y = 2.835

HEIGHT = 0.10

THETA = O.

NN = -1 .

N=7

READIS,999RVIX{I}FPN{LI}, 1 = 14N}
9598 FORMAT(FS.1,F4,0)

NN 1010 1 = 1N

PAGE

PAGE

nnok

0006
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0154 CALL NUMBkK(X(l)yYyHFIGHT.FPN(l),THFTA,NN)
0155 1010 CONTINUE

C
[
C sap L INF GREMERATTUNA®RSL
[4
4
C SP LINE GENERATION
[4
D156 CALL PLOTEABC{1)4SP{Y1.3)
0157 N = 285
0158 DO 1002 K = 24N
0159 CALL PLOTUIABC(K)ySP{K}+2)
0160 1002 CONTINUE
4
4 PORDSITY INDEX LINE PLOT
c
0161 CALL PLOY{ARG{1},PARPIL 1,3}
0162 N = 5
0163 DO 1001 K = 24N
0164 CALL PLDT(ABCIK) PORPIKT,2)
0165 31001 CONTINUE
C
C TDS LIKE GENERATION
4
6166 CALL PLOTIABGIL1,TDSPI1}.a3}
0167 N = 283
0lé8 DO 1003 K = 2N
0169 CALL PLOT{ABCIK)sTDSPIK},2)
0170 1003 CONTINUE
14
C S$04 LINE GENERATION
[
0171 CALL PLOT{ABC{1},S04P{11,3}
o172 N = 285
0173 00 1004 K = Z)N
0174 CALL PLOTIABCIK]sSO4P(KR)2])
0175 1004 CONTINUE
4
[ FILE MARK.
0176 CALL PLOT(25.404:999)
0177 sTOP
0178 END
SCALAR MAP
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION
Tl 00018C N 000190 RMF 000194
T 600140 BHT 0001A4 ROCL 0001A8
A 000184 B 000188 C 0001BC
Q 0001CR G 0001CC GRAD 000100
Y 0001DC HEIGHT 0001ED THETA OGOLES
ARRAY MAP
SymMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION
IDATA B001F0 DEPTH 0009C0 RMN 001190
DS 002900 CcL 003000 504 003840
SPCOND 005010 RXOC 0057E0 ROC O05FBO
PORP 007720 ABRC OOTEFO X 008600
FORTRAN IV @UDEL &4 PS VERSION 3 LEVEL 1 DATE 69119
w COBECSH RX01 0(9698
SUBPRUGRAMS CALLED
SYMBOL LOCATION SYMBOL LUCATION SYMBUL LOCATION
CLOCK 009E 68 18COME CO9E6C SETMSG DO9ETO
FRXPR# BOSETZL
LABEL MAP
LABEL tOCATION LABEL LUCATION LABEL LNCATION
1 00A320 2 00A350 23 Q0A394.
700 D0AS86 611 ©0A508 701 OOASFE
705 004738 10 D0AB24 11 004884
30 00ASCH 31 OOAASH 1000 00AASC
400 00ABAG 610 00AC3C 99939 O0ACBO
1002 00BOB2 1001 008124 1003 008196

TOTAL MEMORY REQUIREMENTS 008368 BYTES

COMPILER HIGHEST SEVERITY CODE WAS O
/7 EXEC LNKEDTIMAP)

NEW MEXTCO TECH®

SYMBOL LOCATION
AM 800198
RMC 000LAC
o ¢001C0
72 C00L04
NN ©001E8

SYMBOL LOCATION
RO

001960
RW 004070
TDSP 006780
FEN 0086DC

NEW MEXICO YECH

SYMBOL LOCATION
PLOT 009E74

LABEL LOCATION
24

0OAZNC

702 00A6BS
20 00ABFB
11l 00AB28
9998 OOAFF8
1004 008210

PAGE D07

SYMBOL
AVTENP
K

€

TIME

1
SYMBOL
F

POR

S04P
sp

PAGE 0008

SYMBOL
NUMBER

LNCATION
00019C
000160
0001C4
000108
0001EC

LOCATION
002130
004840
006F50
0086F8

LOCATION
O09ET8

LOCATIDN
00A424
00A6F4
00AG84
0CABT 4
008040
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VALENC1A COUNTY NEW MEXICO

VILLAGE DF LOS LUNAS WATER WELL #3

RME = 8.5 DHM-K 3 TTF

M= 1.5
DEPTH RN RO F POR RH SPCOND T0S cL S04 REMARKS
50, 30,0 430.0 5.5 9.7 74,2 134.9 86. 1. 29. GOOD-SCREEN
52. 29.0  250.0 5.2 10.0 6306 157.3 101. 2. 34, GOOD-SCREEN
54, 27.1  360.0 4.7 10.7 72.5 137.9 88. 1. 30. GOOD-SCREEN
564 30.¢  360.0 5.7 9.4 59.3 1685 108, 2. 36, GOOD-SCREEN
58. 27.2  365.0 4.7 10.7 73.1 136.8 88. . 29. GODD-SCREEN
60. 26.0  425.0 4.4 11.2 9l.1 109.7 70. < la 23, 6QOD-SCREEN
62. 28.9  480.0 5.2 10.0 87.6 114.1 73. 1. 24, GOOD-SCREEN
64 33.1 420,064 8.7 6244 160.3 103. 2. 34. GODD-SCREEN
66, 30,1  420.0 5.5 9.6 72.1 138.8 89. 1. 30. GOOD-SCREEN
68. 29.9  515.0 5.5 9.7 89.3 112.0 72. 1. 24, GOOD-SCREEN
0. 29.4  470.0 5.3 9.8 83.6 119.6 7. 1. 26. GOOD-SCREEN
724 27.0  530.0 4.7 10.7  107.3 93.2 60. 1. 20. GOOD~SCREEN
T4, 29.1  500.0 5.2 9.9 90.3 110.7 Tl. 1. 24, GOOD-SCREEN
T6e 30.2  490.0 5.6 9.6 83.6 119.6 77. 1. 26. GOOD-SCREEN
78. 26.9 4400 4.7 10.8 89,6 11146 Ti. 1. 24, OOD-SCREEN
80. 2B.5  450.0 5.1 10.1 83.9 119.1 T6. 1. 25. GOOD~SCREEN
82. 29.8 370.0 5.4 9.7 64.5 155.1 99. 2. 33, GOOD-SCREEN
84. 26,0  410.0 4.4 11.1 87.9 113.8 73. 1. 24, 600D-SCREEN
86 2645 - 425.0 4.6 10.9 88.5 112.9 72, 1. 24. GO0D-SCREEN
88. 25.0  450.0 4.2 11.6  102.3 9747 63, i. 21. 600D-SCREEN
90. 25.1 . 530.0 4.2 11.5  119.8 83.5. 53. te 18. GDDD-SCREEN
92. 28,0 530.0 5.0 10.3  101.6 98.5 63, 1. 21. GODD-SCREEN
94, 34,0 527.0 6.7 8.5 75.2 133.0 85. 1. 28. GOOD-SCREEN
96, 29.0 200.0 5.2 $.9 36.3 275.3 176. 4. 59. GNOO-SCREEN
98. 29.4 28.0 5.3 9.8 5.0 2008.1 1285, 91. 650,  NACCEPT
100. 11.8 26,0 1.6 21.7 15.2 656.2 420. 16. 140, GO0D-SCREEN
102, 28,0 0.0 5.0 10.3 17.2 579.8 371. 13, 124. GOOD-SCREEN
104, 26.5 420.0  4u& 10.9 87.5 114.3 73. 1. 24, GOOD-SCREEN
106. 28.0  415.0 5.0 10.3 79.5 125.7 80. i. 27. GOOD-SCREEN
108. 26.9  380.0 4.2 11.6 86,9 115.1 Ta. 1. 25. 600D~SCREEN
110, 32.1  505.0 6.1 9.0 18.6 127.3 81. 1. 27. GDOD-SCREEN
1112, 33.0  350.0 6.4 8.7 52.2 191.5 123. 2. 41, o+ GODD-SCREEN
1l4. 30.8 90.0 5.8 9.3 1449 '670.8 428. 17.  l4b. GOOD-SCREEN
116. 26.0 42.0 4.5 11.1 9.0  1110.4 T1l. 36, 238.  PACCEPT
118. 10.0 17.0 1.3 24.9 12.3 812.5 520. 22, 174.  NACCEPT-CLAY
120. 13,0 25.0 1.8 20,1 13.1 765.1 490. 20. 16%. 60DD-SCREEN
122, 18.2 45.0 2.7 15.4 15.8 632.2 405, 15. 135. GOND-SCREEN
124 19.5 62,0 3.0 1445 20.0 501 .1 32l 11l. 107. GOOD-SCREEN
126, 20.2 50,0 3.1 14.1 15.4 65049 417, 164 139, -‘GOOD-SCREEN
128, 20.9 38,0 3.3 1346 11.2 896.7 574. 26. 192,  PACCEPT
130, 22,0 38.0 3.5 1250 10.4 962.4 6164 29. 206, - PACCEPT
132. 40.0 55,0 8.5 7.2 6.2 1609.4 1030, 65 420,  NACCEPT
1344 37.0 140,076 7.8 17.7F 566.5 363. 13. 121. 600D-SCREEN
136. 39.1 160.0  B.2 7.8 18.7 536.0 343, 12. 115. GOOD-SCREEN
138. 38,0 1700 7.9 1.6 20.6 48446 310. 10. 104. G00D-SCREEN
140. 39.1 90.0 8.2 T4 10.5 952.9 610. 29. 204.  PACCEPT
142, 30.0 67.0 5.6 9.6 11.6 865.5 554, 25. 185.  PACCEPT
144, 23.0 43,0 3.7 12.5 11.0 905.7 580. 27. 194,  PACCEPT
166. 22.2 36.0 346 12.9 9.7  1028&.8 658. 32. 220.  PACCEPT
1484 14.0 36,0 2.0 18.9 17.3 578.8 370, 13. 124. GOOD~STREEN
150. 24,2 43,0 4.0 11.9 10.3 974.9 624« 30, 209,  PACCEPT
152, 22.0 47,0 345 13.0 12.9 778.1 498. 21. 167. GOOD-SCREEN
154 25.0 48,5 4.2 11.5 11.0 906.9 580, 27. 194, . PACCEPT
156 26.0 54,0 4.5 11.0 11.6 863.7 553, 25. 185.  PACCEPT
158, 25.3 50.0 4.3 11.3 11.2 89544 573. 26. 192,  PACCEPT
160 23.9 45,0 4.0 12.0 10.9 914 .8 585. 27. 196,  PACCEPT
162. 21.2 43.0 3.3 13,4 12.4 808.0 517. 22. 173.  PACCEPT
164, 24.1 47,0 4.0 11.9 11.3 8866 567. 26, 190,  PACCEPT
1664 26.8 45,0 4.7 10.7 9,2 1084.9 694, 35, 237, PACCEPT
168. 27.0 43.0 4.8 10.6 8.7 1148.2 735, 38. 246,  PACCEPT
170, 24,7 40,6 ha2 il.6 9.4 106441 681. 34. 228,  PACCEPT
172. 22.0 40,0 3.5 13.0 10.9 914.2 5854 27. 196,  PACCEPT
1744 23.0 38,0 3.8 12.4 9.8  1024.8 656, 32, 219.  PACCEPT
176 17.6 39,0 2.6 15.7 1443 699.7 448. 18. 150. GOOD-SCREEN
178, 23.1 36,0 3.8 12.4 9.2 1088.5 697, 35. 233.  PACCEPT
180. 19.0 20,0 2.9 14.8 6.7 1502.2 961 58. 359,  PACCEPT
1824 14.0 11,0 2.0 18.8 5.3 1894.2 1212. 83. 584,  NACCEPT-CLAY
1844 11.0 10.0 1.5 22.8 6.5 1564,9  1002. 62. 395.  NACCEPT-CLAY
186. 21.0 10.6 3.3 13.5 3,1 3235.4 2071 191. 1355,  NACCEPT-CLAY
188, 13.0 9.7 1.8 1949 5.1 1971.8 1262. 89. 629,  NACCEPT-CLAY
190. 7.0 9.6 0.7 37.5 13.0 771.3 494, 21, 165.  NACCEPT-CLAY
192. 7.0 9.9 0.7 37.5 13.4 768.0 479. 20. 1606,  NACCEPT~CLAY
194, 18,0 10.7 2.7 15.4 3.8 2622.3 1678, 138. 1003,  NACCEPT-CLAY
196. 18.0 25.0 2.7 15.4 8.9  1122.4 718, 37. 240.  PACCEPT
198. 20.0 20,0 3.1 14.1 6.2 1606.0  1028. 65. 418,  NACCEPT
200. 14,0 19.6° 2.0 18.8 9.4  1063.1 680. 34. 228.  PACCEPT
202, 2545 27.5 b 11.2 6.1 1647.3 1054, 67. 442,  NACCEPT
204, 25.0 37.0 4.3 1l.4 8.4 1188.7 Tol. 41 254,  PACCEPT
2064 23.8 45.0 4.0 12.0 11.0 909.2 582. 27, 195.  PACCEPT
208. 26.0 42,0 4.5 11.0 9.0 1110.4 711. 36. 238, +PACCEPT
210, 22.0 34.0 3.5 12.9 9.3 1075.6 688, 35. 230.  PACCEPT
212, 23.0 32.0 3.8 12.4 8.2 1217.0 779. 424 260.  PACCEPT
214, 23.1 34,0 3.8 12,3 8.7 1152.6 738. 39. 247, . PACCEPT
216. 20.9 36.0 3.3 13.5 10.6 946.5 606+ 28. 203.  PACCEPT
218. 21.5 39.5 3.4 13.2 11.2 896.7 574 26. 192,  PACCEPT
220. 23.0 43,0 3.8 1244 11.0 905.7 S80. 27. 194,  PACCEPT
222. 2641 42,0 4.6 10.9 9.0 1116.9 T15. 37. 239.  PACCEPT
224, . 22.1 40,0 3.6 12.8 10.9 920.1 589 27, 197.  PACCEPT
226. 23.2 37.0 3.8 12.2 9.4  1065.7 682. 34. 228,  PACCEPT
228. 21.9 36.0 3.5 12.9 9.9  1009.4 6464 31, 216.  PACCEPTY
230. 25.5 37,5  4eb 1l.2 8.3 1208.0 773, 42. 259. - PACCEPT
232. 27.8 40.0 5.0 10.2 7.7 1290.4 826. 46. 276.  PACCEPT
234, 27.0 40,0 4.8 10.5 8.1  1234.4 7904 43, 264.  PACCEPT
236, 29.0 39.8 5.4 9.8 7.2 1383.4 885. 51. 296.  PACCEPT
238. 24.0 40,1 4.0 11.8 9.7 1032.8 661, 33, 221,  PACCEPT
240. 33.0 40.0 645 8.6 6.0 1675.6 1072, 69. 458.  NACCEPT
2424 36.0 37.0 7.4 7.9 4,9 2060.4 1319 95. 680, - NACCEPT
244, 1946 22.0 3.1 14,3 7.0 1421.7 910. 53, 312,  PACCEPT
246, 16,0 13.0 2.4 16,9 5.3 1871.7 1198, 82. 571,  NACCEPT-CLAY
248, 12.0 10.0° 1.7 21.1 5,7 1740.8 1114, 73 496.  NACCEPT-CLAY
250. 13.0 10,0 1.9 19.8 5,2 1912.7  1224. 85, 595,  NACCEPT-CLAY
252. 10.0 10.2 1.3 24.6 Teb 13542 867, 50. 290,  NACCEPT-CLAY
254, 1le4 10.4 1.6 21.9 6.4- 1573.0  1007. 63. 399,  NACCEPT-CLAY
256. 10.3 7.0 1.6 23.9 4.9 2053.6  13l4. 95, 676.  NACCEPT-CLAY
258, © 6.0 6.0 0.5 43.7 12.5 798.9 51l. 22. 171.  NACCEPT-CLAY
260. 6.0 5.0 0.5 49,7 10.4 958.7 6l4, 29. 205.  NACCEPT-CLAY
262, 5.6 6.0 Q.4 59.5 16.4 609.6 390, 14, 130.  NACCEPT-CLAY
264, 14.0 7.5 2.0 18.6 3.6 2778.2 1778. 151. 1092.  NACCEPT-CLAY
2664 12.0 11.0 1.7 21.0 6.3 1582.5  1013. 63. 405.  NACCEPT-CLAY
268, 12.8 18,0 1.8 20.0 9.6  1043.6 668. 33, 223,  NACCEPY-CLAY
270. 17.3 26,0 2.6 15.8 9.7  1027.7 658. 32, 220.  PACCEPT
272. 20.3 30.0 3.2 13.8 9.2  1092.1 699 36 234. = PACCEPT
2744 21.9 33,0 3.6 12.9 9,1 110l.1 705. 364 236.  PACCEPT
276, 26.0 19,0 4.6 10.9, 4.1, P654,6 1871 175, 906.  NACCFPT
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10.0 16.0 1.4 PRS- 11.6 B&¥,3 . 593 ©2%. - 185, NACCEPT-CLAY

16.8 19.6 245, 16.1 T.6  -1315.7 842. 4T 282, PACCEPT

20.0 19.8 3.2 13.9 642 16222 1038. 66. 428, NACCEPY

16.0 20.2 2.4 16.8 8.3 1204 .6 7t 4l. 258. PACCEPT

29.0 26.0 5.4 9.7 Gl 21177 1355, 99. T 713, NACCEPT

23.5 16.0 4.0 12.0 4.0 2526.0 1617. 130, 941, NACCEPY-CLAY
9.0 13.0 1.2 27.1 11.0 912.2 . 584, 27« 195, « NACCEPT-CLAY
17.5 15.0 2.7 T 1546 545 1806.6 1156, 8. 534. NACCEPT-CLAY .
13.0 20.0 1.9 19.7 10.5 956.3 612, 29. 205. PACCEPT

16.0 20.0 2.4 1648 8.2 1216.6 179. 42 260, PACCEPT

20.0 14.0 3.2 13.% 4ok 2294.3 1468, 112 Blé4. NACCEPT-CLAY
20.0 7.0 3.2 13.9 2.2 458B.6 2937. 329. 2133. NACCEPT-CLAY
6.0 625 Q> 4945 13.6 737.5 47294 19. 158. NACCEPT-CLAY
10.7 1.5 leb 23.0 5.0 2014,3 1289, 92« 6534 NACCEPT-~CLAY
13.0 6.5 Yoy 19.6 3.4 2942.6 1883, 165. 1187. NACCEPT-CLAY
8.0 6.0 1.0 3048 6.2 1623 .4 1039, 66 428 NACCEPT-CLAY
9.0 6.0 1.2 27.0 541 1676.5 1265, 83, 631. NACCEPT-CLAY
7.0 6.0 0.1 37.0 R.1 1234 .1 790, 43, 264, NACCEPT-CLAY
11.8 7.5 1.7 ?2).2 LR 227447 1456 1il. 803. NACCERT-CLAY
13.0 11.0 la9 19.6 58 1738.8 1113, 3. 495, NACCEPT-CLAY
16.5 22.0 72 1643 8.7 11a7.} 736 384 245. PACCEPT

18.0 260 208 152 R.b 1169,1 748, 39. 250. - PACCEFT
20.9 23.0 1,4 13.3 648 14816 948, 57. 347, PACCEPT

18.0 21.0 2,8 15.2 1.5 1336.1 855. 49, 286. PACCEPT
27.0 25,0 4oy 1044 5.1 1975.0 1264, 89. 631, NACCEPT

175 2R.0 2o 15.5 103 g67.8 619, 25. 207. PACCEPY
21.32 30.0 3.5 13,1 Bab 1165.6 T46. 39. 249, PACCEPT

24.0 33,0 441 11.7 8.0 12551 803. bl . 269. PACCEPT
2342 36.0 ERSd 12.1 9.1 1095.3 701, 26, 234. PACCEPT

2441 38.0 4l 11.7 9.l 10966 702. 36. 235. PACCEPY
22.8 39.5 3.8 12.3 10.3 973.7 623 30. 208, PACCEPT
2445 40,0 42 11.5 Q.4 106742 683 34« 228. PACLEPT
275 36,0 5.0 10.2 7.1 1410.3 903, 53, 3064 PACCEPT

28,0 26.0 5e2 10,0 5.0 2007.1 1285. . Sl 649 NACCEPT

1640 18,0 244 16.7 Teb 1351.8 865. 49 28BS, MACCEPT-CLAY
19.0 19.0 3.0 1445 643 1581.2 1012. 63. 404, NACCEPT

23.0 27.0 3.9 12.2 6.9 1442.4 923, 554 324, PACCEPT

2641 31.0 4.l 116 Tt 1344.2 B60. 49. 288. PACCEPT
27.0 20.0 449 10.4 4l 2468.7 1580, 1264 915. NACCEPT

14,0 8.0 2.1 18.5 3.8 2604 6 1667. 137. 993. NACCEPT-CLAY
5.0 6.0 0.2 65.0 3246 307.1 197, 5 66 MACCEPT-CLAY
7.0 6.0 0.7 36.8 8,1 1234.1 7390. 43. 264« NACCEPT-CLAY
5.9 7.0 Qo4 51.1 15.5 645.0. 413, lée 138. NACCEPT-CLAY
16.0 13.0 2.4 16.6 5¢3 1871.7 1198. 82, 571 NACCEPT-CLAY
17.5 22.0 2.7 15.5 8.1 1231.8 788, 43¢ 2644 PACCEPY

17.5 21,0 2.7 1545 7.7 1290.4 826, 46. 276, PACCEPT

16.0 18.0 2.4 16.6 Tat 1351.8 865 49 289. NACCEPT-CLAY
18.5 10.0 2.9 14.8 3.4 2904.0 1859. 162 1165. NACCEPT-CLAY
5.0 9.5 1.2 26.8 840 1248,3 19%. 44, 267. NACCEPT-CLAY
23.0 16.0 3.9 1241 4,1 2434.0 1558, 123. 895. NACCEPT-CLAY
30.0 31.0 5.8 9.3 543 1870.7 1197, 82, 571, NACCEPT

32.2 40.0 645 8.7 6.2 1614.7 1033. 65, 423, NACCEPT

29.0 43,0 5.5 3.6 7.8 1280.5 819« 45, 274 PACCEPT

37.0 44,0 1.9 7.5 5.5 1802.6 1154. 7. 531, NACCEPT

2841 53.0 5.2 9.9 10.1 990.0 634, 31, 212. PACCEPT

28.0 30.0 5.2 10.0 5.7 1739.5 1113, 73. 495. NACCEPT

30.0 16.0 5.8 9.3 2.8 3624.4 2320. 228. 1579. NACCEPT-CLAY
17.6 14.0 247 15.4 5.1 1949 .2 1248, 87. 616, NACCEPT-CLAY
19.2 23.0 3.0 14,3 7.6 1324.0 847, 48. 283. PACCEPT

20.0 32.0 3.2 13.8 10.0 1003.8 6424 31. 215. PACCEPT

23.0 39.0 3.9 12.1 10,0 998, 6 639, 31 214. PACCEPT

25.5 320 4.5 10.9 7.1 1415.6 906. 53. 309. PACCEPT

20.0 31.0 3.2 13.8 9.7 1036.1 663, 33. 222. PACCEPTY

25.4 39.0 45 11.0 8.7 1154.7 73%. 39. 24T, PACCEPT

22.3 44,0 3.7 12.5 11.8 847.1 542 24 181, PACCEPT

20.5 44800 3.3 13.5 12.3 754 .4 483, 20. 161. GDOD~SCREEN
24.0 33.0 o2 11.6 8.0 125541 803. bb g 269« PACCEPT

17.0 27.0 2.6 15.8 10.3 968.8 620 30, 207. PACCEPT

23.0 28.0 3.9 12,1 1.2 1390.9 890, 524 298, PACCEPT

2142 40.0 3.5 13.0 11.5 868.5 556. 25, 186, PACCEPT

20.7 46.0 34 1333 13.7 7311 468, 19. 156. GO0D~SCREEN
200 42.0 3.2 13.7 13.1 76448 489« 20. 164, GOOD~-SCREEN
2104 20.0 3.5 12.9 5.7 1759.6 1126« b 507 NACCEPT

8.0 16.0 i.0 30.4 164 608.8 3904 T2 130. NACCEPT-CLAY
20.0 16.0 3.2 13.7 5.0 2007.5 12853 9l 6494 NACCEPT-CLAY
14.6 1040 2.2 17.7 4.6 2187.0 1400. 104. 753. NACCEPT-CLAY
10.0 7.0 1.4 24.1 5.1 1973.2 1263, 89. 630. NACCEPT-CLAY
8.0 7.5 1.0 30.4 7.7 1298.7 831. 46, 278, NACCEPT-CLAY
T.2 8.1 0.8 34.9 10.3 974.3 624, 30. 209. NACCEPT-CLAY
10.0 11.0 1.4 2441 8.0 1255.7 804. b4 269, NACCEPT-CLAY
10.0 18.0 l.4 2441 13.0 767.4 491. 21. 164, NACCEPT-CLAY
23.3 29.0 4.0 11.9 7.3 1368.1 876« 50. 293. PACCEPT

18.6 33.0 3.0 14,6 11.3 886.0 567, 26, 190. PACCEPT

25.0 34,0 bab 11.1 7.7 1293.6 828, 46 277 PACCEPT

25.5 36.0 4eb 10.9 T8 1258.3 805. bh . 269, PACCEPY

27.5 38.0 5.1 10.1 7.5 1336.1 855, 49. 286, PACCEPT
20.0 37.0 3.2 13.7 11.5 868.1 556. 254 186, PACCEPT

20.0 37.0 3.2 13.7 11.5 868.1 556, 25. 186. PACCEPT

20.4 38.0 3.3 13.4 11.5 867.9 555« 25. 186. PACCEPT

21.0 37.0 3.5 13.1 1.8 92649 593. 28. 198. PACCEPT

21.5 36.0 3.6 12.8 10.2 963.9 630. 30. 211. PACCEPT

20.0 36.0 3.3 13.7 11.2 892.2 571 26 191 PACCEPT

24.2 39.0 4.2 1le4 9.3 1074.9 688, 35. 230.. PACCERY

25.1 36.0 4.5 11.0 8.1 1229.0 787, 43. 263 PACCEPT

18.0 27.0 2.8 14.9 9.6 103%.2 665, 33. 222. PACCEPT

13.0 19.0 1.9 19.3 9.9 1006.7 644, 31. 215. PACCEPT

16.0 21.0 2.5 16.4 8.6 1158.7 T42. 39. 248, PACCEPT

23.0 27.0 3.9 12.0 6.9 1442 44 923. 55« 324 PACCEPT

21.2 32,0 3.5 13.0 9.2 1085.7 695, 35. 232. PACCEPT

27.0 37.0 5.0 10.2 745 1334.4 854, 48 286 PACCEPT

28,0 37.0 5.3 9.9 T.1 1410.4 803, 53. 306. PACCEPT

19.0 35,0 3.1 14.3 11.6 858 .4 549. 24+ 184, PACCEPT

19.3 36,0 3.1 1441 11.7 851.6 545, 24. 182. PACCEPT

28.5 34.0 5.6 9.6 6.2 1610.9 1031. 654 421, NACCEPT

22.0 29.0 3.7 12.5 7.9 1261.0 807. b4 2704 PACCEPT

21.0 26.0 3.5 13.0 T.6 1319.0 844, 48. 282 PACCEPT

21.4 24.0 3.6 12.8 6.8 14664 938, 564 338, PACCEPT

12.0 21.0 1.8 2045 12.1 828.9 S531. 23, 177, PACCEPY

17.0 26.0 2.7 15.6 9.9 1006.1- 644 . 31. 215, PACCEPT

22.0 34.0 3.7 12.5 9.3 1075.86 6884 35. 230. PACCEPRT

20.0 32.0 3.3 13.6 10.0 1003.8 642, 31. 215. PACCEPT

24.0 16.0 4.2 11.5 3.9 2588.5 1657, 135. 983, NACCEPT-CLAY
12.0 6.0 1.8 20.5 3.4 2901.3 1857, 162. 1163, NACCEPT-CLAY
440 640 Q.5 49.0 12.8 784,3 502. 21. 168. NACCEPT-CLAY
10.0 7.0 l.4 23.9 5.1 1973.2 1263, 89. 630. NACCEPT-CLAY
19.2 10.0 3.1 14.1 3.3 3045.1 1949, 174, 1246 NACCERT~CLAY
&40 10.0 0.5 4843 20.9 479.4 307, 10, 103, . NACCEPT-CLAY
18.0 16.0 2.9 14.9 5.7 1753.7 1122. T4 503. NACCEPT~-CLAY
20.0 10.6 3.3 13.6 3.3 3030.2 1939. 173. 1237. NACCEPT~CLAY
10.0 10.0 1.4 23.8 7.2 1381.3 884« 51. 296, NACCEPT-CLAY
19.4 16.0 3.2 13.9 5.2 1928.9 1235, B6« 604. NACCEPTY-CLAY
2404 46.0 43 11.3 10.8 922.4 590, 27. 197. PACCEPT

27«1 57.0 5.1 16.2 11.5 871.1 567 25. 186, PACCEPT

17.0 14,0 2.7 15.6 5ol 186845 1196, BZ. 569 NACCEPT~CLAY
6.0 6.0 0.5 48,2 12.5 798.9 511, 22. 171. NACCEPT-CLAY
&.4 6.0 €.t 42,1 10.2 979.2 627 30. 210« NACCEPT-CLAY
13.0 13.0 2.0 19.2 6.8 1471.3 942 56, 341, NATCEPT-CLAY
21.0 29.0 34> 13,0 8.5 1182.6 757. 40 253, PACCEPT
24,0 30.0 LXY4 11.4 7.2 1380.6 884. 51. 295. PACCEPT

e reon LIS LR.2 31.3

319.6 205, 5. 684 NACCEPT-CLAY

~ MAFCEDT-CEAY
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DATA

I£3

JOB YIHE SUMMARY .. 4COMPI

15,0
21.5
20,0
22.0
18.0
17.0
19.0
1H.6
17.0
19.0
17.0
15.0
16.6

5.0

5.0
11.2
111
17.0
12.1
16.0

16.0
1R.0
5.0
640
6.0
11.0
22.0
21.3
19.7
11.2
24.0
23.0
19.4
2044
21.0
2%4.2
14.0
12.0
RMN
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21.0 2.3 17.1 9.3 1074.5
2640 3.0 12.7 7.3 1362.3
2R.0 3.3 13.5 R, 7T 1167.7
27.0 3.0 12.4 Tl 1354 .4
26.0 2oy 14.8 9.3 1079.2
27.0 2.1 16.5 10.3 9hH B
2741 3.1 14.1 4.0 1108.6
2640 3.0 1a.d 8.2 1218.3
22.0 2.7 1545 Bt 11R9,.0
22.% 3.1 1441 7.5 1335.3
25.0 2.7 15.5 Gebr 1046.4
2640 245 17,1 11.5 B6T.9
13,0 2.6 15.8 5el 1955.4
6.0 0.2 65,0 32.6 307.1
Y% (P2 65.0 35.3 283.4
12.0 to7 215 7.5 1333.8
20.0 1.t 21.6 12.6 Tol.4
24.0 2.4 15.5 9.2 1090.0
18,0 len 20.2 10.2 9T6.7
9.0 2.> 16.2 3.7 2703.6
7.0 0.2 65.0 3RO 263.2
R.O 1.4 ?23.7 5.8 172646
7.0 2.4 14.8 2.5 4008.4
6.0 0. 65.0 3246 307.1
6.0 L) 47.9 12.5 798.9
6.0 Q> 47,9 1205 798.9
12.0 1.6 Z1.8 7.7 1304.0
30.0 3.0 12.4 Ba2 1219.0
33.0 3.t 12.7 Gt 1059.6
32.0 3.3 13.6 10.2 984 .0
30.0 Lot 21.4 18.7 533.5
28.0 43 1le4 6.8 1479.2
26.0 4.0 11.8 6.7 1497.9
26.0 3.2 13.8 B 1187.0
25.0 3.4 13.2 7.6 1319.1
26.0 3.6 12.9 7.6 1319.0
2640 bt 11.3 6.2 161244
26.0 2.2 17.9 12.5 RO .4
26.0 et 20.2 14.9 669.5
RO F POR RW SPLOND

PROGRAM TIME IN SECONDS =

PROGRAM BY=—==
RONALD M. BRIMHALL

BOX 31 CAMPUS STA.
SOCORRD, N Mo 87801

LE 01285 ASSEMBLE 0000S LNKEDT 00435

0.1242344E 03

uTILS

00005

230, PACCERT
924 PACCEPT
245, PACCRPT
Z490 . PaLCEPT
231, PALCEPT
207. PACCHPT
237, PACCEPT
261 PALCEPT
PACCERT
PACCEPRT
4 PACCEPT
186 PACCEPRY

619, NACCEPT~CLAY
b6 NACCEPT-CLAY
61 NACCEPT-CLAY

285, NACCEPT-CLAY

169, PACCEPT
233, PACCEPT

209, MACCEPT-CLAY
1050, NACCEPT-CLAY

56.  NACCEPT-CLAY
LHHB . NACCEPT~CLAY
1600, - NACCEPT-CLAY

b6,  NACCEPT-CLAY
171l.  NACCEPT-CLAY
171.  NACCEPT-CLAY
279,  NACCEPT=CLAY

261, PACCEPT
227, PACCEPT
211 PACCEPT

14, GOON~SCREEN

34b. PACCEPT
356, PACCEPT
254 PACCEPT
282, PACCEPT
282 PACCEPT
422+ NACCEPT
1724 PACCEPTY

143. GOUO-SCREEN
S04 REMARKS
USER 01908 TOTAL TIME

0O6M 015
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COMPANY VILLAGE OF 105 LUHAS

WELL WATER WELL #3

SEC. 9, T™P. 7H, RGE.
LOCATION KORTHHEST OF LOS LUEAS }@J ¥EXIC0

COUNTY, VALENCIA STATE HEW BETICO

TOTAL DISSOLVED SOLIDS & SULFATE
SPONTANEOUS POTENTIA 1000 PPM. 0
MY POROSITY INDEX = %
100 0
.,Eloia@
é ==
nd —
3 >
)

neg

00k

Q0s

S ===
= =

Fig. 6. Computer plot of the results of the adjunctive
. il wwsten.  Village of Los Iunas Water

009




Hueco Bolson near El Paso, Texas--HUEBOL

City of FEl Paso Water Well #3 Offset
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OthgXOvBSB'BRIMHALL(A'P;L\ DET WAT OUAL FR.RES LOGS
RRNALD M. BRIMHALL = ELECTRIC LOG INTERPRETATION PROGRAM FOR WATER

WELLS
AQUIFER PARAMETERS DETERMINED £, PORDSITY INDEXs TOS: CLy S04v
. HEO3.

$:k*#$#xv#ﬂ#=$tt**##%#**#%#*#t%tw%#ty**%ﬁ*##K#ﬁ#a}u»*ﬁ*t*t**ﬁntk##

CITY OF Er PASO PYBLIC SERVICE BOARD WATER WELL #3 {OFFSET)
HUECO BOLSON Tyl owELL WjTH PLOTTER PROGRAM
wXHE AR *k v*Vﬂ*#g#zv$$#ﬁ**##*t##$t#ﬁt**ﬁ***ﬁﬁ

RESISTIVITY LOG INTERPRETATION PROGRAM HUEBOL-——
*ﬁ#t*##k#ﬂ$$$»nmﬂ#k»k#nn##*#tn#*#**t*gg$**#*xng&gtgkv#wﬁw#txun*tt*
PURPOSE OF HUEBUL-——

HUEBDL DETERMINES QUANTITATIVE VALUES OF PARAMETERS RELATING
TO WATER QUALTTY-~TOTAL D1SSOLVED SOLIDS, SULFATE s CHLORIDEY AND
g 1CARBONATE CONCENTRATIONS IN UN]TS OF PARTS pER MILLION. HUEBOL
Is APPLICABLE Ty AREA Yiyer gF THE HUECD 60OLSON NEAR EL PASQy
TEXAS (BRIMHALLY 19691 KNOWLES & KEMNEDY, 19563« RESISTIVITY
DATA FROM A MACRQRFS]ST!VITY LOG AND A PROXIMITY LOG ARE NECESSARY
FOR HUEBOl. THE APPARENT FORMATION RESISTIVITY FACTOR METHOD FOR
CALCULATING QUANTITATIVE VALUES OF TDS, ETC. 1S USED IN HUEBOL.
WATER A7 EA(CH DATA PRINT IS CLASS1FIED AS 10 1TS ACCEPTABILITY
BASED On yS PUBLIC REALTH SERVICE STANDARDS (T0DD: 1959}, EACH
AQUIFER UNIT IS EXAMINED FOR CLAY AND A PORNSITY INDEX IS DETER-
MINED. CALCULATION RESULTS ARE PRESENTED IN TABLE AND LOG FORM,
* ek R e RAK HAE L e L Ll L b

wE AR **#ﬁt*#t*t:*v:#xn###ct¢#=:¢¢tt*$n$cv*
REFERENCES=-—

BRIMHALLy R. Moy DIGITAL [RAMRLYS IS OF BOREROLE-MEASURED AQUIFER
REGISTIVITY TO DETERMINE WATER QUALITY, UNPUBLISHED MASTER OF
SCIENCE THESISs Ne MEX. INST. MINING AND TECH. s SOCORRO JUNE 1969«

KNOWLESs Do Bay AND R, A. KENNEDYs GROUND~RWATER RESOURCES OF THE
HUECO BOLSON NORTHEAST OF EL PASDy TEXAS, USGS WATER SUPPLY PAPER
14265 1956

TODDs D+ Koy GROUND WATER HYDROLOGYs WILEY: NEW YORK,y 1959.
*k#v*#####*#*#ﬁtﬁw##*###*#*#**t*##!#*zkv:*it#t:#*xtit##:*tt##ﬁt*##

e Rl KA R R * EELd

NOMENCLATURE~—

SCALAR QUANTITIES=-

T1 = INITIAL TIME-VALUE FOR CALCULATING EXECUTION TIME.

N = NUMBER OF DATA POINTS AND 00 200 ITERATIONS.

RMF = MUD FILTRATE RES{STIV!TY~—DHM—METERS.

AM = CEMENTATION EXPONENT IN F = A/POR®%:AM,

AVIEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.

1D = TOTAL DEPTH OF WELL FOR CALCULATING GRAD.

8HT = BOTTOM HOLE TEMPERATUEE FOR CALCULATING GRAD.

ROCL = AQUIFER RESISTIVITY BELOW WHICH AQUIFER CLASSIFIED CLAY-=~
OHM-METERS»

K = SUBSCRIPT FUR SUBSCRIPTED VARIABLES.

MODEL 44 PS VERSION 3 LEVEL 1 DATE 65121 NEW MEXICO TECH PAGE

GRAD = TEMPERATURE GRADIENT OF AQUIFER«

Y = ORDINATE POSITION OF FPi—~INCHES,

HE 1GHT = HEIGHT OF NUMERICS WRITTEN BY CALL NUMBER==INCHES

THETA = ANGLE WITH RESPECT TO CAL COMP COORDINATES FOR WRITING
FPN-—DEGREES,

NN = NUMBER OF DEC IMAL DIGITS TO R1GHT OF DECIMAL IN FPN (-1 SUP-
PRESSES DECIMAL POINT.)

3 = SUBSCRIPT FOR ABSCISSA OF FPN.

T2 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIME.

TIME = PROGRAM eXECUTION FIME-~SECDNDS,

SUBSCRIPTED VARIABLES———

1DATA = DATA POINT NUMBER.

DEPTH = DEPTH OF DATA POINT--FEET.

RXO = FLUSHED ZONE RESISTIVITY—-RRBXIMITY L0G READ!NG-—DHM—METERS.

RO = DEEP INDUCTION RES]STIV!TY——DHM-METERS.

F = APPARENT FORMAT 10N RESISTIVITY FACTOR.

TDS TOTAL DISSOLVED soLlos CONCENTRAT ION-=PPM.

L CHLORIDE CUNCENTRAT!ON——PPM.

S04 = SULFATE CUNCENTRATION—-PPM.

HCO3 = BICARBONATE TON CUNCENTRATION-—PPM.

RW = WATER RESlSTlVITY——BHM—HETERS.

PRO = POROSITY INDEX CALCULATED FROM F = A/POR%FAM.

SPCOND = SPECIFIC CnNDUCTANCE 0F WATER——NICROMHOS/CM.

RXOC = TEMPERATURE CORRECTEN FLUSHED IONE RES!STIVITY——DHM-METERS.
TEMPERATURE CNRRECTIONS ARE T0 77 C.

ROC = TEMPERATURE CORRECTED DEEP INDUCTION RES!STIVITY“OHM—METER§

asC = DATA POINT DEPTH RESCALED TO 2 INCHES/100 FEET.

sP = DEFLECTION OF S5p CURVE FROM LEFT EDGE OF TRACK I-—INCHES.

TSP = NS RESCALFD FOR PLOT-—INCHES.

CLP = CHLORIDE RESCALED FOR PLOT--INCHES.«

PORP = PORDSITY INDEX RESCALLED FOR PLOT-~INCHES.

504p = S04 RESCALED FOR PLAOT—-INCHES.

X = ABSCISSA POSITION NF FPN--INCHES.

FPN = DEPTH LABEL--A FLOATING POINT NUMBER .

EEHBH HEFBEEK * EEREL LY % 2

rRREEEh Ao A 43K * X
SHRPRAGRAMS CALLED==

CLOnCK
1BCOMS
SETMSG
PLOT
NUMBFR
FRXPRE
P L Tl Lt wRHE wER A

CaLt rLUckiTy)

nlmenSIon 10ATA(447),hFPTH(AA?),RXD(447).RO(AAT)yF(447)anS(¢47).
*CL(447)'504(447)|HCn3(k47)gRN(447),PﬂR(A47).SPCDND(447I.Rxﬂc(447).
‘Rﬂc(447).ABC(AA?!'SP(AQ7),TDSP(447)yCLP(647)y90RP(4“7\yHORK(XOOO)'
tX(QquPN(Q).DRHVASO)yLABI‘ZA)vLABZ(Aé),LABB(lb)

PARAMETRIC DATA.

0001

06002



FORTRAN 1V

0003
0004
0005
0006
0007

0008
0009

Q010
0011

6olzZ
0013

0014
0015

0016

o017

0018
0019

£020

0021

FORTRAN IV

‘0035
0036
0037

0038
0039

0040
0041
0042
0043
0044

0045

0046
0047
0048
0049
0050

0051

6052
0053

0054

0055
0056

0057

0058
0059
0050

0061
0062

0063

0064
0065
0066
0067

. 0068
0069

oo

faXs]

o0 oo oo

oo 06 a0

Ao oo

co 00 00

o0 o0

o0 oo

oo
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N = 447

RMF = 8.15

(RMF ABOVE CORR:CYED TO 77 F)
AW = 1.5

AVTEMP = T2,

™ = 1330.

gHT = 85,

ROcp = 5.1

—

READ pATA POINT NUMBER, DEPTH, PROXIMITY £0G, INDUCTIDN {0Gs SP
FROM DATA CARDS.
READ(S'l)(IDATA(K)'DEPTH(K)VRXO(K)yRD(K}'SP(K)y K = 1eN)

FORMAT (13,F5.072¢40118x1F4e2)

-

WRITE PRORLEM IDENTIFICATION AND SOME PARAMETRIC DATA.

WRITE (642} .
2 FORMAT{191,41%, 1CITY OF EL PASO PUBLIC SERVICE BOARD®,//50% s ' WATER
% WELL B3 QFFSET'4////10X,'RHF = 10.8 @ 58 Eéy/12% "M = 1.5%47/7/7)

LABEL LINE PRINTER CUTPUT.
WRITE (69991

999 FORMAT( AX"DATA"BXy'DEPYH‘,4X,‘RXO‘,6X.‘RD'p5Xv'F"5X"PDR'q6X
*V'RH'14Xv'SPC0NU‘v4X,’TDS‘ySXv'CL‘,6X.'SD&',QX,'HCOB"QX,‘REMARKS'
*)

DETERMINE TEMPERATURE GRADIENT.
GRAD = {BHT-AVTEHMPI/TO

PRIMARY DO LODP.
PO 200 K = 14N

APPLY TEMPERATURE CORRECTIONS 1O RX0s RO
TEMPERATURE CDRRECTIONS ARE T8 77 F.

RXBC iKY = RXD{KIH{AVIEMP + GRADXDEPTHIKY ) /7T

ROC{K) = RO(KDPFLAVTEMp + GRADHDEPTHIR 1) /774

DETERMINE APPARENT FORMATIOR RESISTIVITY FACTOR.
701 F(K) = RXOC K} /RMF

CALCULATE WATER RESISTIVITY.
RWIKI=ROCIKI/FLKY

CALCULATE TOTAL DISSOLVED SDLIDS.
TDS(K} = 6350./RW(K}*%0,95534

CALCULATE SPECIFIC CONDUCTANCE.
SPCOND(K} = 10000.0/RWIK]

SELECT PROPER INTERPRETATION CONTROL EQUATIDNS,
TF{SPCOND{K) +LE«1000.1GO T0 40
1F(SPCDND(K).LT-1850..AND.SPCDND(K?.GT.IOOO.IGD 0 50
FF{SPCONDIK) JGE.1850.160 TO 60
40 SO4{K) = 0.125%SPCONDIK}
HCO3(K) = 0,08125%SPCONDIK) + 130,
CLIK}Y = 13752./RHI{K}®*1.936
60 TO 705
50 SO4{K} = 0.05%SPCANDIKY
HEO3(K) = 0.0375%SPCONDIK) + 100,
CLIK) = 13752./RH{KI*¥1.936
S0 10 705

MODEL 44 PsS VERSION 3 LEVEL 1 DATE 69121 NEW MEXICO TECH

60 s04{K) = 0.05%SPCOND(K)
HCO3(K) = 0,0375%SPCONDIK} + 100.
LK} = 3250./RW(K}*#%1.,073

DETERMINE POROSITY INDEX.
705 PORIK) = 30,0/ (FIK)¥*{1.0/AM1}

CLAY IDENTIFICATION POROSITY INDEX = 65%.
IF{POR(K} . GT.65.1PORIKY = 65

RESCALE SP, DEPTH, TDS» Ciy POR FOR PLOT.
SPIK} = SPIK}I*®0.25

ABC(K) = (DEPTH(K} - 100,1%0.02

TDSPIKY = (8425 =~ (1.25E~031%TDS{K1}
CLPtK} = (8.25 = (1.25E=03)%CLIK}])
PORP{K} = {5.75 = {2.5E-02)1¥PORIK) )

TEST FOR CLAY.
IF{RO(K}.LE.ROCLIGO TO 110

If NO CLAY, TEST AND CLASSIFY WATER QUALITY.
IFLTDS{K).GE.1006.160 YO 10
IF{CL{K).GE.250.)G0 TO 10
TF(TDS(K) JLE»880 4+ AND. TDS{K}.GEL 500,160 TO 20
IF{TDS{K}.LT.500.)60 7O 30
10 NRITE(é.lllIDATA(K),DEPTH(K),RXD(K).RD(K).F(K),POR(K),RN(K).SPCOND
(K} T0S{K) yCLIK )} 1504 (K} 4HCO3LX)
11 FDRMAT(«X.x«,ax.F5.0.2(3x,Fs.x).3x.F3.1.2(3x.F5.1).3x.Fs.1,4(3x.F5
%.0),3Xs "NACCEPT®)
G0 TO 200
20 HRITE(&,ZI)]DATA(K),DEPTH(K),RXO(K)'RO(K),F(K).PDR(K).RN(K)'SPCDND
%{K),TOStKYCL{K}sSO4IK) fHCD3IK)
21 EDRMAT(AX,14.3x.F5.0,2A3X,F5.1).ax,Fa.l,ztax,Fs.l),3x.F6.1,4(3x,F5
#.0)3Xs "PACCEPT'}
G0 10 200°
30 NRITE(6,31)IDATA(K)'DEPTH(K)yRXO(K),RD(K).F(K).POR(K)'RH(K),SPCOND
F{K),TDSIK) fCLIK} £S04 {K),HCO3 (KDY
31 FDRMAT(AX,14,3x,55=0.2<3x,F5.1),3x,F3.1,2(3X.F5.1).3x,Fs.1.4(3x,F5
%#,0),6Xy ' GOOD-SCREEN"}
60 10 200
110 NRITE(G.XII)]DATA(K),DEPTH(K),RXO(KyyRO(K)yF(x).POR(K).Rw(K).SPCON
*D(K)yTDS(K)yCL(K)vSU«(K)yHCﬂB(K)
111 FDRMAT(AX.X#,}X;FS.DVZ(BX.FS.X\,3X,F3-1y2(3X'F5.1).SXyFb.l’é(Sx,Fs
#.0)93%y INACCEPT-CLAY! Y
6o 70 200
200 CONTINUE

WRITE COLUMN IDENTIFICATION.
HRITE{ 61999}

DE TERMINE PROGRAM EXECUTION TIME,
CALL CLOCK{T2}
TIME = T1-T2
WRITEL6,610)TIME
610 FORMATL/ ///40Xy ' PROGRAM TIME IN SECONDS = '+E14.7}

IDENTIFY PROGRAMMER.
WRITE164,9999) i
9999 FORMAT(////25Xy ' PROGRAM ‘By—=—=1,//30Xs RONALD M. BRIMHALL',/30X4'8
%0X 31 CAMPUS STA's/30X1'SOCORROY N, M. 878017}

PAGE

PAGE
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0004
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0070
0071
0072
0073

0074
8075

0076
Q077

0078
0079

0080
0081

0082
0083
0084
0085
D08é
0087
€088
0083
0090
0091
0092
0093
0034
0055
0096
0097
0098
0099
0100
0101

0102
0103
6104
0105
0106
0107
0108
0109

0110
0111
0112
0113
0114
o115
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0116
0117
0118
0119
o120
0121

0144
0145
0146
0147
0148
0l4g
0150
0151
0152
0153
0154
0155

0156
0157
0158
0159
0160
D161
0162
0163
0164
0165

0lee

e lakaiakatal ot ol

ocaoo

amo

2l akalakal
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PLOT RESULTS IN LOG {GRAPHIC} FORM.
TDSs CLy TRACKS I1 AND [II, 4000 - O PPM.
PORy TRACK 11, 100 - O %,

$Ps TRACK 1, 20 MILLIVOLYS PER LOG DIVISION.
CALL SETMSGU13,'BRIMHALL PLOTY

CALL PLOT{0.50.43}

CALL PLOT{0+s~504+-3?

CALL PLOT(30.,1.4,=3)

ESTABLISH LOG GRIDe

LOG GRID SCALE 1S 2 INCHES PER 100 FEET.
CALL PLOT{0.18.2512)
CALL PLOTUL1Ba 98425421
CALL PLOT(1Bo93.25:2)
CALL PLOT(0423.2552)
CALL PLOT(0¢r2.513}
CALL PLOTU18.42.552)
CALL PLOT(18.+0+2)
CALL PLOT(0.50.,21
CALL PLOT(0.45.7513)
CALL PLOT{1Bay5.75¢21
CALL -PLDT{1.0,2.5+3}
CALL PLOT{1.40..2}
CALL PLOTLZ2.:0.¢3}
CALL PLOT(Z.42.552}
CALL PLOT(34+2.513)
CALL PLOT{3.,0442}
CALL PLOT{4:40.43}
CALL PLOT(4412.5+2)
CALL PLOT(5.492.573)
CALL PLOT{5.40.+21)
CALL PLOT(6.+0493)
CALL PLOT{6.0+2:5:21
CALL PLOT{7.52¢553)"
CALL PLOT{7.40.352)
CALL PLOT(8.40.¢3})
CALL PLOT(8472.512}
CALL PLOT{9.92+593)
CALL PLOT(9440.52)
CALL PLOT{10.10.,3}
CALL PLOT{10452512}
CALL PLO7{11e+2.5+3]
CALL PLDT(11.10.42}
CALL PLOT{12.+0443)
CALL PLOT{120,1245:2}
CALL PLOT(13.42.513}
CALL PLOT{13.50.,2!}
CALL PLOT{14,90.43)
CALL PLOT{144524552)
CALL PLDT{15.352.5+3}
CALL PLOT#15.40c92}
CALL PLOT(164+0493)
CALL PLDT(16422.5423
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80D

801

CALL PLOT{17.42.5,31
CALL PLOT(17.50.92}
CALL PLOTU18.40.43)
CALL PLOT{1B.124512)
CALL PLOT{1B4+3.25:3)

CCALL PLOT(18.+8.25,2}

CALL PLOT{17.28.25:3)
CalL PLOT{1744342522)
CALL PLOT{16.93.25,3}
CALL PLOTI16498.25+2)
CALL PLOT{15.28.25:31
CALL PLOTI15473425+2)
CALL PLOT(14.43.25+3)
CALL PLOT{144+8,25,2)
CALL PLOT(13.:8.25:3)
CALL PLOT{13.33.2552)
CALL PLOT{12.¢3.25,3)
CALL PLOT12498425:2) -
CALL PLOT(114,8.25,3)
CALL PLOT(11.13.25+2)
CALL PLOT{10.43.25,3)
CALL PLOT{10.:8.25+2}
CALL PLOT{9.98.25:3)
CALL PLOT(9443.25:2}
CALL PLOT(8.13.25.3)
CALL PLOT(B.18.25+2)
CALL PLOT{7.58425,3)
PLOT{7413425,2}

CALL PLOT{6.78.25:2}
cALL PLOT(5.¢842553)
CALL PLOT(5.13.2512)
CALL PLOTH4.13.2543)
Call PLOT (4982552}
CALL PLOTt3c48.25+3)
CALL PLOT{(3.43.25,2)
CALL PLOTE2493425,3)
CALL PLOT{2.+8.25+2)
CALL PLOT{1.+8.25,3)
CALL PLOT{1.43.25:2)

DEPTH LABEL

Y = 2.85
HEIGHT = 0.07
0.

REAN{S5 800 {X{1),FPNIT}, 1 = 1,N)
FORMATLFS5.2,F5.0)

o0 801 1 = 1,N

calt NUMBER(X(1),Y.HEIGHT.FpNtx)-YHETA,NN)
CONTENUE

LINE GENERATION
N = 446

PORGSITY INDEX_LINE PLOT

Pl 23S TR SRS

0005

0006
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FORTRAN 1V. MODEL 44 PS VERSION 3 LEVEL 1 DATE 69121
. [
0167 CALL PLOT{ABCL(1),PORPILI3)
0168 D0 1002 , K = 21N
0169 CALL PLOTUABETIK) ,PORP(KY 2}
0170 1002 CONTINUE
c .
C sP LINE PLOT
c
0171 CALL PLOTTABCI1)4SP{E)e3)
0172 DO 1001 K = 2:N
0173 CALL PLOTIABC(K} SPIK}2)
0174 100} cONTINUE
[4
c TOS LINE PLOT
[4
0175 CALL PLOT{ABC{1},T0SP{1},3)
0176 DO 1003 K = 21N
0177 CALL PLOT{ABCIK]},TDSPI{K}42}
0178 1003 CONTINUE
C
c CHLORIDES LINE PLOT
c
o179 CCALL PLOTIABCI11,CLP(1)43)
0180 00 1004 K = 2,N
0181 CALL PLOTIABCIKYCLPIK)+2)
0182 1004 CONTINUE
[
[ FILE MARK.
0183 CALL PLDT{25.0,0.04999}
0184 sTOP
0185 END
SCALAR MAP
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
T 00017C N 000180 RMF 000184
T 000190 BHT 000194 ROCEL 060198
¥z 0001A% T IME 000148 ¥ - 0001AC
NN 000188 1 0001BC
) ARRAY MAP
SYMBOL LOCATION SYHBOL LOCATION SYMBOL LOCATION
IDATA 0001CO DEPTH 0608BC RXO 000FBB
105 0024AC oL 002848 S04 003244
POR 004798 SPCOND 004E94 RXOC 005590
sp 006AB4 TDSP 007180 cLP 00787C
X 003614 FPN 009638 ORD 00965C
LAB3 DO9ET4
SUBPROGRAMS CALLED
SYMBOL LOCATION SYMBOL LOCATION SYHBOL LOCATION
CLOCK 009EB4 18COME GOEBS SETHSG QO09EBC
FRXPR# 009ECS :
LABEL MAP
LABEL LOCATION LABEL LOCATION LABEL LOCATION
1 0OALES 2 00A49C 999 004528
50 00AbFE 60 00AT54 105 00ATAC
20 00A9EQ 21 00AAT4 30 00AABB
FORTRAN. 1V MODEL 44 PS VERSIDN 3 CLEVEL 1 DATE 69121
111 00AC28 200 00ACT4 610 0DACDC
801 00B1AC 1002 008224 1001 00B2A%

YTOTAL MEMORY REQUIREMENTS 00B4F8 BYTES

COMPILER HIGHEST SEVERITY CODE WAS G
/7 EXEC LNKEDT{MAP}

NEW WEXICD TECH

SYMBOL LOCATION
AM 000188
K 00019¢C
HEIGHT 0001BO
SYMBOL LOCATION
RO 601684
HCO3 003940
ROC 005C8C
PORP 0O07F78
taBl 009064
SYMBOL LOCATION
PLOT DOYECO
LABEL LOCATION

701 OOASFS
10 00A902
31 00AB4C

NEW MEXICQ TECH

9999
1003

00AD20
008312

PAGE 0007

SyMBOL
AVIEMP
GRAD
THETA

5 YMBOL
F

RW

ABC

WORK
LAB2

SYMBOL
NUMBER

LABEL
%0

11
110

PAGE 0008

800
1004

LDCATION
00018C
GOD1AO
000184

LOCATION
001080
Q0409C
006388
008674
009004

LOCATION
DOYEC4H

‘LOCATION

00AS98
00AISC
00AB94

00B168
008388
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C1Ty OF EL PASD PUNLIC SERVICE ROARN

WATER VELL #3 OFFSET

RMF = 10.8 3 58 F
M= 1.5

2
>
n
>

_—m L T AR AN

~

EX

RXI RO PN RY SPCOND TUS cL St HCO3 REMARKS

2040 HaD 17.1 3.3 3067.5 2053, G915, 153 215. . NACCEPT

11.5 6.0 20,7 4,3 2351.7 1593 b88. 1186, 188,  NACCEPT

Ren b4 30.2 &1 1629 .6 1122. 410 8l 161, MACCFRY

1len 9,0 24,7 6,4 1567,8 ToRY. 381, 78, 159,  MACLEPT

12.% 7.5 2343 4.g  2045.0 1394, 5974 102, 177. WACGEPT
7.6 4.7 32.% 5.0  1984.1 1354, 573 99. 174,  NACCEPT-CLAY
7.5 5.0 2.8 Se4 1860.5 1260 519. 42 169.  MACCEPT-CLAY
1204 7.6 73.5 5,0  2001.9 1366, 579 100, 175.  MACCRPY

13,2 1041 224 6.2 1603,6 1105, 398, BO. 160.  WACCEPT

130 17.60 ?2.7 7.5 1329.2 924 276 &6, 150, NACCEPT

709 174 1teh 4eg  2051.5 13984 NALCEPT

28,0 2.4 13.6 3,6 2170.6 1463, NACCERT

33.0 1041 1742 2.5  4009.,0  2652. NACCEPT

26.0 8.7 14,3 2.9 346T.6  2309. NACCEPT

25.0 B9 1447 2.9 344b.6 2295, NACCEPT

2640 8.6 14,3 2.7 3709.5 2462 MACCEPT

25.5 8.2 1445 2.6  3R15,7 2529, NACCEPT

19.3 8,0 17.4 3.4 2960.1 1985, NACCEPT

20.3 8.0 1649 3.2 3113,5 2083, WACCEPT

22.7 8.2 15.6 2.9  3396.7  2263. NACCEPT

15.0 7.1 20.6 3.9 2592.2 1748, NACCEPT

20.5 5.0 16.7 2.0 5030.7 3294 NACCEPT-CLAY
5.5 4.2 40.2 6.2 1606.8 1107. MACCEPT-CLAY
6.5 442 36,0 5,3  1898.9  1299. NACCEPT-CLAY
6.2 4,3 3741 5.7 1769.2 1214, NACCEPT-CLAY
5.8 5.4 38.8 7.6 1317.9 916 NACCEPT

20.1 9ed 1649 3.7 2710.2 1824, NACCEPT

21.5 9.5 16,2 3,6 2776.9  1867. NACCEPT

21.5 9.1 1642 3.4 2858.9 1945, NACCEPY

22.0 8.5 15.9 3.1 3175.7  2123. NACCEPT

13.5 8.8 2241 5.3 1882.3 1288, NACCEPT

2240 10.0 15.9 3.7 2699.4 1817, NACCEPT

21.9 1042 160 3.8 2634,4 17764 NACCEPT

23.0 10.2 15.5 3.6 2766.8  1861. NACCEPT

20.4 9.8 148 3.9 2554.1 1724, NACCEPT

240 9.3 15.0 3,2  3le6.4 2117, NACCEPT

3041 Gl 12.9 2.5 3929,0 2601, NACCEPT

227 St 15.6 3.4 2963.1 1987. NACCEPT

22.0 8.0 15.9 3.0 3374.2 2249, NACCEPY

19.8 7.2 17.1 3,0 3374.2 2249 NACCEPT

19.8 7.1 17.1 2.9 3421.8 2279. NACCEPT

20.0 648 17.0 2.8 3608.8 2398, NACCEPT

12.0 5.0 23.8 3.4 2946.8 1975, NACCEPT-CLAY
Teb 5.7 32.9 6.3 1592.9  1098. NACCEPT

17.5 6.1 18.5 248 3520.1 2342. NACCEPT

18.0 10.2 18.2 4,6 2165.3  l4T72. NACCEPT

2042 9.5 1648 3.8 2609.0 1759. NACCEPT

23.0 8.5 15.4 3.0 3320.1 2215 NACCEPT

20.5 B.l 167 3.2 3105.4 2078. NACCEPT

5.0 9.1 28.8 8,2 1213.5 PACCEPT

20.8 9.7 165 3.8 2631.1 NACCEPT

1640 94 19.6 4,8  2088.5 NACCEPT

19.0 9.7 17.5 4e2 2403 .4 NACCEPT

20.1 10.0 16.9 4,1  2466.3 NACCEPT

~ 21+5 10.0 1441 3.8 2638.0 NACCEPT

18.0 9.9 18.1 4,5 2230.9 NACCEPT

19.7 10.0 17.1 4,1 - 2617.2 NACCEPT

21.0 10.0 164 3,9 2576.7 NACCEPT

2g.0 9.8 159 4.0  2504,1 NACCEPT

19.8 9.8 17.0 4,0  2479.0 NACCEPT

21.8 8.5 1640 3,2 3146.9 NACCEPT

1540 48 20.5 2,6 3834.4 NACCEPT-CLAY
7.0 2.9 3440 L 3i4 29617 NACCEPT-CLAY
3.6 2.9 53.0 6,6 1523.2 NACCEPT-CLAY
9.5 4.0 277 3.4 29141 NACCEPT-CLAY
1242 5.5 23.5 3,7 2721.7 MACCEPT

1%.0 5.7 17.5 2.4 - 4090,0 NACCEPT

8.7 5.6 29.4 5,2 1906.2 NACCEPT

13.2 6.1 22.3 3.8 2655.1 NACCEPT

18.3 7.9 17.9 3,5 2842.3 NACCEPT

19,0 6.6 17.5 2.8 3532.3 NACCEPY

17.8 Yet 18.2 2,0 4963.7 MACCEPT-CLAY
7.5 4.6 324 540 2000.5 NACCEPT-CLAY
12.0 649 23,7 4,7 2133.9 NACCEPT

19.6 8.1 17.1 3ot 2969.0 NACCEPT

19.9 6.6 16.9 2,7 3699.6 NACCEPT

17.0 5.1 18.8 244 4090.,0 NACCEPT-CLAY
8.0 4.5 31.0 4,6 2181.3 NACCEPT-CLAY
13.3 bob 22.1 2.7 3708.9 239. NACCEPT-CLAY
116 440 24,2 2,8 3558.3 233, NACCEPT-CLAY
1.6 32 24.2 2.2 4447.9 267.  NACCEPT-CLAY
5.1 344 41.9 5.4 1840.5 169. NACCEPT-CLAY
10.0 3-7 267 3.0 3316.2 g 224,  NACCEPT-CLAY
11.0 3.9 25.1 2,9 - 3460.8 230.  NACCEPT-CLAY
6.2 3.6 367 4ol 2113.2 179. NACCEPT-CLAY
5.5 4.2 39.8 6,2 1606.8 160 NACCEPT-CLAY
1.0 5.2 25.1 3.9  2595.6 197.  NACCEPT

10.5 6.0 25.8 4,7 2147.2 181, NACCEPT

9.9 5.7 2649 4.7 2131.1 180. NACCEPT

11.0 5.5 25.0 4.1 2454.0 192, NACCEPT

16.0 5.1 19.5 246 3849 .4 244, NACCEPT-CLAY
148 441 20.5 2,3 4429.1 266, NACCEPT-CLAY
15.0 3.7 20.4 2.0 4974.3 287,  NACCEPT-CLAY
1.1 3.7 24.9 2.7 3681.0 238,  NACCEPT-CLAY
14.6 3.8 20.7 2.1 4714.2 277.  NACCEPT-CLAY
1843 3.6 17.8 1.6 6237.2 334, NACCEPT-CLAY
10.8 3.5 2543 2.6 3786.2 242.  NACCEPT-CLAY
6.1 4.0 37.1 5.3 1871.2 170. NACCEPT-CLAY
9.2 4.3 2842 3.8 2625.2 198. NACCEPT-CLAY
7.6 3.1 32.0 3.3 3008.1 213,  NACCEPT-CLAY
4ab 3.1 4640 5.7 1741.5 165,  NACCEPT-CLAY
Yok 3.6 46,0 6.7  1499.7 156, NACCEPT-CLAY
8.2 4.7 30,4 4.7 2140.7 180.  NACCEPT-CLAY

21.0 544 1642 2.1 4TTL.6 279.  NACCEPT

20.6 4.6 16eh 1.8  5494.8 306.  NACCEPT-CLAY

21.8 4ot 15.8 1.6 6079.2 328,  NACCEPT-CLAY

22.0 4.5 15.7 1.7 5998.6 . 325.  NACCEPT-CLAY
17.0 4.6 18.7 2.2 453445 3 270, NACCEPT-CLAY
15.7 4.t 1649 18 5493.6 306,  NACCEPT-CLAY
18.0 3.7 18.0 1.7 5969.2 324,  NACCEPT-CLAY.
16.0 3.1 19.4 1.6 6332.9 337,  NACCEPT-CLAY
S48 2.6 38.2 3.7 2737.1 203," NACCEPTY-CLAY
4.0 2.8 49.0 5.7 1752.8 166.  NAGCEPT-CLAY
8.0 3.2 30.8" 3.3 3067.5 215,  NACCEPT-CLAY
18.0 3.8 18.0 1.7 5812.1 318. NACCEPT-CLAY
14.6 3.8 2046 2.1 4714.2 . 277.  NACCEPT-CLAY
18.3 4.0 17.8 1.8 . 5613.5 g 31l.  NACCEPT-CLAY
18.0 3.5 17.9 1.6 6310.3 337, NACCEPT-CLAY
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346, 4ol 2.8 [s2%-1 48,1 5.6 1796.7 1232, 495, Yt 167 MAGLEYI-LLOTY
348, 4.9 3.0 [ 2% 4247 5.0 2004,1 1367. 570, 100, 175. MACCEPT~CLAY
350« 3.8 3.4 0.5 50.6 7.3 1371.3 952 294, 69, 151. MACLFPT-CLAY
352, 5.1 4.6 Gab 4.6 Tt 1360 .4 944, 289, 68, 151 . MACCEPT-LLAY
354. 8.3 5.8 1.0 30.0 5,7 1755.9 12054 4746 8d. 1ab, .
356, 8.6 642 1.0 29.3 5.9 1702.0 1170. 44b. 85, 164, NACCEPT
358, 10.1 5.9 1.2 2643 4.8 210044 1430, 609. 105, 179, NACCFPT
360. 6.8 6.1 O.8 3443 7.3 1367 .8 949 . 292 68 . 151 MACCEPRT
362 10.1 6.6 1.2 26,3 5,3 1877.7 1785 540, 94. 170. NACEERT
364, 9.4 6.3 1.1 276 5.5 1830.8 1254, Sih4. 9z, 169, MACCEPT
3664 103 543 1.2 26.0 4.2 2384.5 1614, 698. 119. 189. MACCFPT
368. 10.7 4.7 1.3 2543 3.6 2793 .4 1878, R27. 140+ 205
370. 9.5 4a2 1.1 2744 3.6 2775.3 1866, 821. 139, 204
3724 17.9 4.0 242 18.0 1.8 5490,8 3581, 17084 275, 306
314, 18.0 3.7 2.2 17.9 1,7 5969.2 3879, 1868, 298. 324, MACCERT-CLAY
376. 11.3 Jek le4 2444 2.5 4078.,0 26954 12414 204« 253, MACCERT~LLAY
378. 5.4 3.2 0.7 39.9 5.0 2007.8° 1370. 580. 100. 175, NACCFRT-CLAY
380. 14.3 3.5 1.7 20.9 2.0 5013.1 3283« 1549, 251 288, PT-CLAY
382« 15.0 3.6 1.t 20.2 2.0 5112.5 3345, 1582, 2564 292 NACCERT-CLAY
384. 15.5 3.8 ley 19.8 2.0 5004 .8 3278, 15466, 250. 2HR NACCFRT-CLAY
286 16«2 3.8 2.0 19.2 1.9 5230.9 3419, 1621 262, 296. NACCEPT-CLAY
288. 15.0 3.5 1.8 20.2 l.g 5258.% 3436, 1631, 7263 297. NACCFPI-~CLAY
390 12.1 249 1ev 23.3 2.0 5119.5 3350. 1584, 256 297.
2.7 3.1 0.4 51e32 6.8 1464 .5 1013, 334, 73. 155, MACCERPT~CLAY
5.4 3.9 0.7 39.9 5.9 1698.9 1168. 445, B85, le4, MACCEPT-CLAY
9.0 4ol 1.1 2844 3.7 2693 ,4 1814, 795 135. 201« MACCEPT-CLAY
4.8 3.4 0.6 43.1 5.8 1732.2 1190, 462, 87 165, WACCERT~CLAY
4.2 3.1 0.5 471 6.0 1662 .4 1144, 426, 83. 162.
4ol 2.9 0.5 4749 5.8 1734.7 1191« 46% 87. 165,
3.8 3.1 [12%-1 5G.4 646 1504 .1 1039. A51. 75. 156, MACCERT-CLAY
4.3 3.9 0.5 46,4 7.4 1352.8 939, 286 6R. 151, MACCEPT=CLAY
16.0 5.2 1.2 2644 4.2 2359.6 1598, 690, 118, 188. RACCEPT
1846 5.7 2.3 17.5 2.5 4003.9 2649, 1217. 200. 250. MACCERT
21.0 6.3 2e% 1641 2.6 40%0,0 2703, 1245, 204, 253, RACCEPT
20.8 5.5 2.5 16.2 2.2 4640.3 3049. 1426, 232. 274, MALLCEPT
2146 4e6 2.6 15.8 1.7 5761.5 3750. 1799, 288, 314 NACCERPT-CLAY
5.5 440 0.7 39.3 5.9 1687.1 1160, 439. B4, 153, MACCEPT-CLAY
5.4 3.9 0.7 39.8 Seg 1698 .9 1168, 4u5, 85, 164 NACCEpT-CLAY
4.6 3.6 0.6 44,3 6.4 1567.8 1081, 381. T8 159, NACCFEPT-CLAY
4.6 3.6 0.6 4443 bt 1567 .8 lo81. 381. 8. 15% NACCREPpT~CLAY
8.1 6.1 1.0 30.3 5,1 1629.3 1122. 410. 81. lela MACCEPT
16.0 9.8 1.9 19.3 5.0 2003.3 1367, 579 . 100, 175. NACCEPT
15.0 10.0 1.8 20.1 S.4 1B40.5 1260. 51%. 92, 169. NACCEPT
19.5 10.1 2.4 1649 42 2368.9 1604, 693, 118. 189, MACCEPT
19.4 9.0 2.4 16.9 3.8 2644.9 1782. 780. 132. 199. NACCEPT
17.6 T.6 21 18.1 3.4 2918,3 1958, 867, 1464 209. NACCEPT
197 5.0 2.4 16.8 2,1 4834,4 3171« 1430, 2424 281, NACCEPT-CLAY
7.0 4.5 0.9 3344 562 1608.,7 1305. 550, 95. 172. NACCEPT-CLAY
12.0 5.3 1.5 23,3 3.6 2778.1 18684 B22. 139. 204, NACCEPT
bbb, i7.0 T.3 2.1 18.5 3.5 2857 .4 1919. 847, 143, 207. NACCEPT
446 20.0 7.5 2.4 16.6 3.1 3272.0 2184, 9804 164. 223, NACCEPT
448, 2043 7.5 245 16+4 3.0 3321.1 2215, 996 . 1664 225. NACCEPT
450 20.1 Tote 2.4 16.5 3.0 3332.8 2223 1000. 167, 225. NACCEPT
452, 14.0 T4 1.7 21.0 443 2321.3 1573, 678 116, 187, NACCEPT
454, 2420 7.5 2.9 14,7 2.5 3926.4 2600. 1192, 196 247, NACCEPT
456, 13.8 7.2 1.7 21.2 4.3 2351.7 1593, 688, 118, 188, NACCERT
458, 225 543 2.7 15.3 1,9 5208.9 3405, 16l4. 2604 295. NACCEPT
460, 6.0 4.0 0.7 37.0 Sets 1840 .5 1260- 519. 92. 169, MACCEPT~CLAY
4624 5.8 3.6 C.7 37.8 5.1 1976.8 1350, 571« 99. 174, MACCEPT-CLAY
464, 5.7 3.5 6.7 38.2 5.0 1998.2 1364, 577, 100. 175. NACCEPT-CLAY
466 403 3.2 045 4641 6,1 1648.8 11354 420, 82, 1624 NACCEPT-CLAY
468, 442 3¢2 Oes 46.8 6.2 1610 .4 1ilg. 401 Bl. 160, NACCEPT-CLAY
470 4.1 3.3 0.5 47.6 6,6 152444 1053 360, 76 157, NACCEPT-CLAY
472, 4.5 3.9 Das L4e7 7l 1415.8 581, 312 Ti. 153. NACCEPT-CLAY
44 5.5 6.0 0.7 39,1 8,9 1124.7 787. 200, S6e 142, PACCEPTY
476, 20.1 15.0 2e5 1645 6.1 1644 ,2 1132, C 4T, 82. 162 NACCEPT
478, 25.3 28.0 3.1 14,1 9.0 1108.7 T17. 195, 554 laz. PACCEPT
480, 27.6 30.1 3oy 13.3 B9 11251 788, 200. 56 142, PACCEPT
482. 27.6 31,0 EXRS 13.3 9.2 1092.4 T66. 189, 55« 141« PACCEPT
484, 26.5 33.0 3e2 13.7 10.1 985,3 694, 155. 123, 210+ PACCEPTY
486 28.0 36.0 3.4 13,2 10,5 954.3 673. lu6. 119. 208 PACCEPT
488, 29.1 29.0 3.0 12.9 gel 1231,2 858, 238. 62. 146 PACCEPT
49 . 2645 15.0 3.2 13.7 4.6 2167.7 14744 630. 168. igl. NACCEPT
492, 1y 11.0 14 24.0 T+9 1271.6 885, 254. 644 148, MACCERT
494, 123 13.0 1.5 22.8 8.6 1160.9 812« 213. 58. 144, PACCEPT
496. 16.7 24.0 2.0 18.6 11.7 853.8 605, 117, 107. 199. PACCEPT
498 26.5 37.0 3.2 13.7 11,4 878.8 622 124, 110, 201. PACCEPT
500, 34,6 42.0 4e2 11.5 Ty 1010.8 711, 163. 5t 138, PACCEPT
502 34.8 39.0 4.3 11.4 9.1 1094.9 767, - 190, 55. 141, PACCEPT
504, 32.0 36.0 3.9 1241 9.2 1050.,7 765, 189. T55. 141 PACCEPT
506« 2645 28.0 3.2 13.7 8,6 1161.3 8312, 213 584 144, PACCEPT
5084 22.3 2240 2.7 15.3 g-0 1243,7 BoT. 243, 62, 147, pACCEPT
51g- 14eb 20,2 l.s 20,3 11,3 886.8 627. 1264 111, 202, PACCEPY
512 27.0 20.0 343 13.5 6.0 1656 ,4 llag. 423, 83. 162. NACCEPT
514 17.5 17.0 2.1 18.0 7.9 . 12631 880 250, 63, 147 MACCEPT
516, 26.3 16.0 3.2 1347 5.0 2016,9 1376, 583, 101, 176 NACCEPT
518. 2442 14.5 3.0 14.5 4.9 2047.8 1396, 593. 102. 177 MACCEPT
520, 25.0 13.0 341 14.2 4a2 2359.,6 1598. 690G. 1184 188. NACCEPT
522» 164 12.0 2.9 18.8 6,0 1676.9 1153, 434 . B4 163, NACCEPT
524, 2645 10.0 3.3 13.7 3.1 3251.5 2171, QT4 163, 227 NACCEPT
526. 2445 5.8 3.0 14,4 1.9 5183.0 3389. 1606. 259 294, NACCEPT
528. 6.0 LR 0.7 367 6.0 16732 1151, 432, B4 163, NACCEPT-CLAY
530 Sed . 3.8 0.7 39.4 5.9 169R.9 1168, 4454 85. le4. NACCEPT-CLAY
532 6.7 35 0.8 34.1 443 2348.8 15%91. 687 . 117. 188, NACCFPT-CLAY
5344 4.3 3.6 (LR 45.9 6,8 1465.6 1014 334, 73. 155, NALOEPT-CLaY
536. 9.0 6.8 1.1 28.0 6.2 1624.0 111R. 407, 81 161
538. 20.5 14.5 2.0 16,2 5.8 1734.7 1193, 464 87, 165. NACCEPT
540, 2645 16.8 3.3 13.6 5.2 1935.4 1323, 558. 97« 173 NACCFPT
542, 23.0 12.0 2.8 15.0 4.3 2351.7 1593, 6BR, 118, 18R, NACEFPT
544, 16.5 6.9 2.0 18.7 3.4 2934 ,1 1968, < B72. 147 . 210, NACCEPT
546, bets S5t Nos 35.1 6,9 1454,2 1006, 329. 73. 15%. MACOCFRT
548, 6.7 G.6 0o 35.9 7.4 13WRLE 943, 268, hR. 18l.  NACLFPT
550, 101 Ha B 1.2 ?5.9 5.5 IR?27.4 1749. 509, 91. 168, MALCFPT
552, 9.7 7.8 12 26:6 beb 1675.4 1054, 361, 6. 157, NALCEPY
554, 6.0 T 544 0.7 36.7 7.0 1338.5 EETN 280, 67, 150, NACCEPT
556, Rey 4.6 Tets 30.0 beb 260 .6 1469. 628, 108, 1681, WOCCEPT-CLAY
558, ba b 543 Oen 43,8 9.4 1064.9 747, 180, 53. 140, PACTEPT
560, 9.1 iD.8 1ol 7278 9.7 1033,9 727. 170. 52 139. PACLCEPT
5624 203 19,5 244 16.3 7.8 1277.3 BHY. 256, b4, 14R. MACCFPT
S64, ?5.0 24.0 3.1 1441 T8 1278.1 BAp . 2%6. b4, NACCFPT
566« 24.3 25.5 3ol 144 Hob 1169.3 817. 216. HB8. PACCFPT
568, 30.2 7645 EXRS 172.% 7.2 1398.3 969, 205. 70, NMACCFPT
570. 30.1 25.0 kTS 17.5 [ 1477.3 1022, 339. Tée MACCEPT
572. 30.1 13.0 XN 175 35 2841.0 1908, Ba2. 142, MACCEPTY
_574. 29.0 Bal 3eb 12.8 2.3 4392.9 2804, 1344, 220, HACCEPT
576. 9.3 6.7 1.2 27.3 5.9 1703.1 117¢. ETANN 85, NAC
578. 8.3 Batr 1.0 29.5 B.4 11R4.2 827. 221 59. Pa
580, 20.7 15.0 20 16.0 5.G 1693,3 1164, 442 B5. o
582« 21.7 2640 2.7 15.5 9.0 1109.4 177, 195, 55 PACCEPT
S84, 25.2 18.0 3.1 14.0 Sef 1717.8 116Q. 454, k6. wACCEPT
586. 15.8 14.0 2.0 19.2 7.2 1384.7 960, 299. 69, WALCELT
588, 12.0 8.2 Tes 23 5.6 1795.6 1231, 495, G0 MACLFPT
590. 13.2 5.7 1.6 21.6 3.5 2841,5 1969, 84 142,
592. 5.0 6.6 0.6 41.3 10.R 929.5 656, 1384 1164 PACCFPT
5594, 13.0 12.0 l.o ?1.8 7.5 1329.2 G24. 276 66, WATCEPT
5964 17.0 17.5 2.1 18.2 Bk 1181.9, a32.. 2264, 60. PafCRPT
598 16.8 18.9 241 18.4 8.7 1145,2 801 4 57. PACORRT
600, 20.2 19.5 2e5 1643 7.9 1271.0 885 2544 b4, Wl CFPT
602 18.0 21.5 2.2 17.8 9.7 1027.2 722 168, 5le PACCFHT
604, 21.5 25.0 2.7 15.6 9.5 1055.2 741, 177 23, PT
“ata 550 5. 15w A& 1RAAL4 10RT. 380. 74% WACEERT
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23.0 24.0 2.9 1449 845 1175.9 822, 218. 59. 144« pACCEPT
2540 23.0 3.1 14,1 7.5 1333.7 927. 278. 67 150, NACCEPT
29.8 18.0 37 12.5 beg 2031 ,4 1385, 588, 1020 176. NACCEPT
13.8 18.0 1.7 20.9 10.6 940.7 664 142. 118. 206,  PACCEPT
236 13.5 2.9 1446 4.7 2145,0 1459, 623, 107, 180.  NACCEPT
27.0 8.1 3.4 13,4 2.4 4090.0  2703. 1245, 204« 253,  NACCEPT
8.8 6.0 1.1 2842 5.6 1799.6 1234, 497, 90. 167.  NACCEPT
8.7 7.3 1.1 28.4 6.8 146243 1012, 333 T3, 155. NACCEPT
7.9 8.8 1.0 30.3 Gl 1101.5 772, 192 55. 14l pACCEPT
Llheé 15.5 1.8 20.3 8.8 113%.9 798, 205, 57« 143, PACCEPY
27.8 23.0 3.5 13.1 b7 1483.1 1026, 342. T4, 156« NACCEPT
32.0 28.5 4.0 11.9 7.3 1377.7 956, 296. 69 152.  NACCEPY
33.0 2%.0 401 11.7 7.2 1396.,2 968, 3064 70. 152 NACCEPT
33.0 30.5 4al 11.7 7.9 1327.6 923, 276» 66 150, NACCEPT
28,0 39.5 3.5 13.0 8+G 1126 .4 789, 201. 564 142. PACCEPT
30.5 32.0 3.8 12.3 8.6 1169.5 817. 216, 58. 144,  PACCEPT
30.6 31.0 3.8 12.3 B8+3 1211.2 8454 231 61 145 pACCEPT
32.1 30.3 4.0 11.9 7.7 1299.9 904 265, 65. 149.  NACCEPT
27.9 25.0 3.5 13.1 T3 1369.3 950, 293. 68 151 NACCEPT
29.0 18,0 3.6 12.7 5,1 1976.8 1350, 57t. 99 174.  NACCEPT
7.2 1601 0.9 32.2 1842 548.7 397. 50 69. 175. GOOD-SCREEN
19.8 17.0 2.5 1664 7.0 1429.1 990. 318, 71, 154. NACCEPT
20.0 18.0 2.5 le+3 7.3 1363.3 G4b. 290, 68, 151, NACCEPTY
22.0 20,0 2.7 15.3 7.4 0 134947 937, 285, 674 151,  NACCEPT
27.5 22.1 3.4 13.2 6.5 1526.8 1054, 362 T6. 157.  HACCEPT
23.0 25.0 2.9 14,8 8,9 1128.8 790. 201, 56. 142.  PACCEPT
25.5 23.0 3.2 13.8 7.0 1360.4 944, 289, 68, 151.  NACCEPT
27.0 19.0 3.4 13.3 5,7 1743.6 1197, 468 87, 165.  NACCEPT
14.5  1B.0 1.8 20.2 1041 988 .4 696, 1564 124 210.  PACCEPT
21.5 24,5 2.7 15.5 9.3 1076.7 755. 1844 S 140.  PACCEPT
25.5 26.0 3.2 13.8 B+3 1203 .4 B40O. 228, 60. 145. PACCEPT
265 28.0 3.3 13.5 8.6 1161.3 812, Z13« 584 Lé4. PACCEPT
29.0 29.5 3.6 1247 8.3 1206.2 B42. 229, 60 . 145. PACCEPT
2745 29.0 3.4 13.2 8.6  1163.5 813. 214, 58. . 144,  PACCEPT
30.0 29.5 3.8 12.4 80 1247 .8 870G, 245, 62 147. PACLCEPT
27.5 33,0 3.4 13.1 G 8 1022.5 719. 1664 51. 138, PACCEPTY
32.0 34.5 4e0 119 B8 t138.,1 136, 205« 57. 143, PACCEPT
23.0 22.5 2.9 148 8,0 1254.3 874 247 63. 147.  PACCEPT
3040 14.0 3.8 12.4 3.8 2629.3 1772, T75. 131. 199. NACCEPY
9.0 13.0 1.1 27.7 11.8 849.5 502 1l6. 106 199,  PACCEPT
25,0 22.0 3.1 1440 7.2 1394,3 967, 303. 70. 152,  NACCEPT
2640 20.0 3.3 13.6 9.4 1063.4 T46. 179. 53, 140. PACCEPT
32.5 295 4el 11.7 7.4 1351.8 939. 286, 68, 15t.  NACCEPT
32.0 28.0 4.0 il.9 7.1 1402.3 972 307. 70 153, NACCEPT
31.0 27.0 3.9 12.1 7.1 1408,8 976, 309, 70. 153.  NACCEPT
29.0 24.0 3.6 12.7 6,7 1482.6 1025« 342, The 156,  MACCEPT
31.0 23.0 3.9 12.1 6.0 1653,8 1138. 422, 83. 162 NACCEPT
24.0 21.0 3.0 14,4 7.1 1402.3 972, 307. 70, 153. NACCEPT
2640 18.0 3.3 13:6 5.6 1772.3  l2l6. 4834 89, 166+  NACCEPT
19.0 7.9 2.4 16.8 3.4 2951.0  197%3. 877. 148, 211.  NACCEPT
8.8 445 lel 28.0 4.2 2399,5 l624. 703. 120. 190. NACCEPT-CLAY
42 4.8 0.5 45.9 9.3 1073.6 153 1834 She 140,  NACCEPT-CLAY
11.0 8.5 1.4 2441 63 1587.9 1095. 390. 9. 160. NACCEPT
20.1 9.8 245 16,2 4.0 2516.6 1700, 740 126. 194, NACCEPT
9.0 11.0 1.1 276 10.0  1003,9 706. 161 50, 138.  PACCEPT
20.0 is5.0 2.5 16.2 6.1 1636.0 1126, 413, 82. 16l NACCEPT
20.5 19.0 2.6 15.9 7.6 1323.9 920 274, 664 150,  NACCEPT
35.0 19.6 o4 11.2 4,6 2191.1 1489, 6374 110. 182,  NACCEPT
23.7 26.0 . 3.0 1445 g.3 . 12117 845. 231, 61, 145.  PACCEPT
235 9.5 3.0 14.5 3.3 3035.2 2033. 904 152 214, NACCEPT
6.0 5.1 0.8 351 6.9 1443,5 999. 324, 124 154.  NACGEPT-CLAY
9.0 3.9 1.1 276 3.5 2831.5 1902« 83%. 142 206. NACCEPT~CLAY
T4 5.2 0.9 3leé 5.7 1746,1 = 1199. 469, 87. 165.  MACCEPT
20.0 8.2 2.5 16.2 3,3 2992.7  2006. 891. 150, 212.  NACCEPT
27.0 19.0  3.a 13.2 5.7  1743.6 1197, 468, 87. 165.  NACCEPT
26.0 19.0 3.3 13.6 6,0 1679.0  1155. 435, 84. 163,  NACCEPT
25.0 17.5 3.2 13.9 5.7 1752.8 1203, 472 88. 166+  NACCEPT
2042 15.0 2.6 16.1 6,1 1652.4 1137, 421 83. 162 NACCEPT
20.0 15.0 2.5 1642 6.1 1636,0 1126. 413, 82. 161+  NACCEPT
2345 13.0 3.0 14,5 4,5 2218.0 1506, 646 11l. 183, NACCEPT
i5.0 10.0 1.9 186 Seti 1840.5 1260 519. 92. 169« NACCEPT
jlel 10.0 lets 23,9 7.3 1362.0 945. 290. 684 ‘151, NACCEPTY
14.6 140 1.8 19.9 748 1279.6 891. 257 . b4 148, NACCEPT
12.0 18.5 © 1.5 22.7 12,6 795.9 566 102. 99. 195..  PACCEPT
27.0 1440 3ih 13.2 4.2  2366.,3 1603, 693, 118. 189.  NACCEPT
2445 7.0 3.1 1441 2.3 4294.5 2832, 1312. 215, 261, NACCEPT
5.3 5.0 0.7 39.1 7.7 1300.6 905. 265, 65 149. NACCEPT~CLAY
be2 5.8 0Ou8 35.2 7.6 1311.6 912. 269. bbe 149.  NACCEPT
1341 1040 les 23.9 7.3 1362.0 945, 290+ 68, 151 NACCEPT
18.0 14,0 2.3 17.3 6,3 1577.6 = 1088. 385. 79. 159.  NACCEPT
2441 15.2 3.1 142 Sl 1945.4 1329, 561« 97. 173. NACCEPT
21.5 15.0 2.7 15.4 5.7 1758.7 1207+ 475 88, 166. NACCEPT
2645, 1445 3.4 13.4 4.5 2242 .4 1522. 653, 112. 184, NACCEPT
20.0 14,3 2.5 16,1 5.8 1716.1 1179, 453, 86. 164 NACCEPT
24.3 14.0 3.1 1442 47 2129.7 1449, 618, 106, 180,  NACCEPT
23.0 13.5 2.9 14.7 4B 209044 1424, 606. 105. 178,  NACCEPT
17.5 13.0 242 17.6 6.1 1651.7 1137. 42} . 83, 162 NACCEPT
23.0 13.0 249 14,7 4,6 2170.8 1476, 631. 109. 181, NACCEPT
21.0 12.5 2.7 1546 4.9  2061.,3 1405, 597, 103« 177.  NACCEPT
16+0 12.0 2.0 18.7 6,1 1636.0 11264 413 824 1sle NACCEPT
14.0 12.5 1.8 20.4 7.3 1374.2 9544 295. 69. 152+  NACCEPY
190 11.0 2.4 16,7 4,7 2119.4 1442« 615. 106, 179.  NACCEPT
23.0 9.5 2.9 L4et 3.4 2970,6 1991, 884. 1494 2i1.  NACCEPT
18.0 Bug 243 17.3 3,8 2629.3  1772. 775. 131. 199,  NACCEPY
23+5 be2  2e7 1543 2.4 4254,9 2807,  1299. 213. 260.  NACCEPT
5.8 5.7 0.7 36.7 8,0 1248.5 870. 2454 62 147.  PACCEPT
14.0 7.8 1.8 204 4.5 2202,3 1496, 641, 110. 183. NACCEPT
20.0 12.0 2.5 16.1 4,9  2045.0 1394 592, 102 177.  NACCEPT
23.0 13.0 2.9 1447 4.6 2170.8 1476, 631, 109. 181.  NACCEPT
24.0 13.0 3.1 14.2 b4 226542 1537 661a 113, 185, NACCEPT
23.0 13.0 2.9 1407 4.6 2170.8 1476, 631 . 109. 181. . NACCEPT
2641 14.0 3.3 13.5 4,4 2287.5 1551. 668, 1l4. 1864 NACCEPT
23.0 14.0 2.9 14.6 5.0 2015.8 1375. 583, 101 176 NACCEPT
21.6 12.0 2.8 15.3 4,5 2208.6 1500. 643, 110. 183, NACCEPT
21.5 4.6 2.7 15.3 1.7+ 5734.9 3733, 179G, 287. 315. NACCEPT-CLAY
5.6 3.1 0.7 37.5 4,5 2216.5 1505 645, 111le 183,  NACCEPT-CLAY
4.4 3e7 0.6 441 6.G 1459,1 10lp. 331, 73. 155 NACCEPT-CLAY
15.0 3.0 1.9 19.5 4,9 2045.0 1394 5924 102. 177.  NACCEPT
20.0 6.0 2.6 16.1 2.4 4090,0  2703. 1245, 2044 253,  NACCEPT
13.0 POV 2l.4 2.8 3625.2 2409. 1094 181. 236. NACCEPT-CLAY
12.0 5.0 1.5 2246 3.4 2944 .8 1975. 8754 147, 210. NACCEPT-CLAY
19.6 10.0 2.5 16.3 4.2 2404.9 1627. 704, 120. 190. NACCEPT
19.5 9.8 2.5 163 4l 2441.5 1651, T1i6. 1z22. 192. NACCEPY
13.0 2.9 1.7 21.4 6,2 1611.2 1110. 401, 81. 160, NACCEPT
22.0 103 2.8 1541 3.8 2620.8 1767. 772, 131. 198. NACCEPT
23.0 10.3 2.9 14.6 3.6 2739.9 1843. 810. 137. 203, NACCEPT
2040 9.8 2.6 1640 4.0 2504,1 1692, 736, 125+ 194.  NACCEPT
15.8 75 2.0 18,.8 3,9 2584.9 1744, 761, 129, 197. NACCEPT
15.0 4e4 1.9 19.4 2.4  4182,9 2762. 1276« 209, 257,  NACCEPT-CLAY
11.0 3.6 lat 23.9 2,7 3749.1 2487, 1134, 187. 241, NACCEPT-CLAY
4.3 4.1 0.6 4447 7.8 12868 896. 260 b4 148.  NACCEPT-LLAY
1042 4.8 1.3 25.1 3,8  2607.4 1758w 768, 130, 198,  NACCEPT-CRAY
10.0 5.7 1.3 2544 b6 2152.6 14664 625 108. 181, NACCEPY
20.0 10.0 2.6 16.0 4,1 2454,0 1659« 720, 123, 192.  NACCEPT
18.1 11.0 2.3 17.1 5.0 2019.0 1377. 584, 101. 176 NACCEPT
23.0 10.5 2.9 14.6 3.7 2687.7 1810. 794, 134, 201. NACCEPT
20.0 107 2.6 16.0 4.4 2293.4 15554 669« 1154 186,  MNACCEPT
26.0 11.5 3.3 13.4 3.6 2774.1 1B65. 821, 139, 204.  NACCEPT
2840 11.5 3.6 12.8 3.3 2987.5  2002. 889. 149. 212.  NACCEPT
20.9 1i.0 2.7 15.5 4,3 2331.3 1580« 681 117, 187w NACCEPT
2a.6 1.n 26 15.7 Lok 2297 .8 1558. 6734 115 18e. NACCEPT



384 874e 21.5
355 8764 2003
386 8780 12+6
g7 880, Ilel
388 B88Ze 1C.3
389 BaG, i6.8
290 886« 21.0
391 888 5.0
397 890 12.0
393 852, 10.0
394 894« 16.0
295 896q 3.5
306 896e 545
397 900, 845

492 910e 8.1
403 912, 440
4£0% Si4e 5.9
405 916s 5.4
4086 $18e 14e&
407 9E0a 18.3
408 922« 18.0
409 924a 16,5
410 926a 1%.8

&14 934e 20.0
%15 936 170
416 948, 18.0

4lg Q4b, 8.5
420 9464 10.0
421 948, 11.7
422 950 8.1
423 952, 4.0
424 954, 3.7
425 G54 Telt
%26 958, 10.9
21 960, 17.0
428 962+ 19+3
429 Sbh, 19.3
430 966, 21.0
431 9684 17.5
432 470 1945
433 972. 20.0
434 974, 18.0
435 9764 11.0
436 978. 1408
%37 980, 6ol
438 982, 4.8
439 984, 3.8
440 9864 3.7
441 988, 6.0
442 9954 8.4
443 992 12.0
4oy 994. 1640
445  996. i7.0
446 998, 14.0

447 1000. 15.0
DATA DEPTH RX0

/&
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15.2

9.0 2.8 3.4 2931.2
723 206 15.8 2.0 3412.0
6ol 1eb 21.8 3.9 25344
5.9 1.4 23.7 4.3 2308.4
6o6  1u3 249 5,2 1914.9
8.3 2«2 18.0 4.0 2483 ,6
4o 2.7 15.5 1.8  54B2.3
3.6 0.6 4043 5.9  1704.2
POV B 22.5 3.0 3346.3
To0 13 2544 5.7 1152.8
5¢5 2.1 1645 2.3 4362.b
3.4  Ba5  5lel 49 1263.1
3.3 0.7 37.8 4.9 2045.0
4,6 1.l 2842 4ok 2267,3
6.2  la4 23.5 4.5  2216.%
Ta2  leb 2148 4.7 2130.2
7.2 1.8 20.2 4,2 2385.8
5.8 L4 23.8 4.3 23276l
3.4 10 293 3.6 292361
2.7 Qo5 4646 Se8 181748
2.8 0.6 4fa2 4.6 21911
4ok 0eT 3842 b 15059
6o0 149 19,7 3,3 2988.7
Fol 24 159 3ok 2916l
7e5 243 171 3,4 2944.8
1.6 204 1648 3.3 2986.8
Fe® . 2:6 16,0 3.3 3075.2
T 23 17.1 3.5  286B.3
7.7 2.0 19.1 4.1 242241
Teh 245 1643 3.1 3200.1
7.8 246 15.9 2.9 3505.7
66 2.2 17.7 3.2 3160.4
7.1 2.3 17.1 3;2 311047
Tez 1.9 19.3 3.9 255642
6.2 240 1902 3,3 2988.3
5,5 1.l 28.1 503  1896.3
5.7 1.3 25.3 4,6 215246
5.5 1e5 2247 3.8 2610.2
4,0 1,0 29.1 4,0 24847
2.8 0.5 4645 5.7 1752.8
2.9 0.5 49.0 6.4 156505
3.9 0.9 32,0 445  2202.3
5.9 lu4 23.8 4.6 226648
545 242 17.7 3.1 32091
6.9 25 16.3 2.9  3432.0
Te3 205 1643 3.1 3244.0
N 154 2.9 3482.0
7.5 243 17.4 3.5  2863.0
T.5 2.5 16.1 3.1 3190.2
7.3 246 15.9 3.0 3361.6
7.0 2.3 17.0 3.2 3155.1
5.8 le4 2346 4.3 2327,1
4.1 1.9 19.4 2.3 44291
3.1 0.8 35.0 4ol 261400
2.5 0.6 42,9 4,5 2208.6
2.4 0.5 4840 5.1 19427
2.6 0.5 48.8 5.7 1746.1
2¢3 0.8 3504 4.5 2230.9
4e6 1ol 28.3 4,5 224046
5.8 1.4 2243 3.9 2538.6
b5 21 18.4 3,3 3020.3
6.5 242 17.7 3.1 3209,1
5.9 1.8 20.1 3,4 2911.5
5.5 2.0 19.2 3.0 3346.3
RO F POR RY SPCOND
PROGRAM TIME IN SECONDS =
PROGRAM BY=—-=—

RORALD M. BRIMHALL
BOX 31 CAHPUS STA.
SOCORROy Ne M. 87801

JOB TIME SUMBARYe<.COMPILE 01255 ASSEMBLE 0000S L.NKEDT 0043S

1966, 871, 147, 210,  NACCEPT
2273.  1025. 171. 228.  NACCEPT
1711, 7454 127, 195.  NACCEPY
1565, 674, 115. 187.  NACCEPT
1309, 552, S6e 172,  MACCEPT
1678, 729. 124 193+  HACCEPT
3576. 1705, 274 306,  NACCERY-CLAY
1171, 447, 85. 164s  MACCEPT~CLAY
22314 004, 1674 225,  KACCEPT-CLAY
1203, 472, 88, 1660  RACCEPT
2875, 1335, 218. 264,  KACCEPT=CLAY

580 250, &34 147  NACCERT-CLAY
13940 592, 102, 177,  MACCEPT-CLAY
1538, @61, 1130 165, - NACCEPT-CLAY
15050 485, 11l 188, NACCEPT
1449, 618, 107. 180, NACCEPT
1615, 698, 115 189,  NACCEPT
1577e H20. 116. 187,  MACCEPRT
3961 868, 166s 210,  NACCEPT~CLAY
12460 807. 91, 166s  NACCEPT~CLAY
1489, 637, 110, 182,  MACCEPT-CLAY
10%1e 352. 5. 185,  HACCEPT-CLAY
2001. 688, 14%. 212,  RACCEPY
1956. B6b . Laba 209.  MACGEPT
1975. B75. 147 210,  KACCEPY
2002, B39, 149, 2iZ.  NACCEPY
2058, 917, 154, 215.  BACCEPY
19264 851 143, 208.  HRACCEPY
16394 T10. 121. 191.  KACCEPT
2138, 957. 160. 220.  HACCEPT
2333,  1855. 175, 231,  NACCEPT
2113, Ghko 158, 219, NACCERT
2081, 928, 156e 217.  ¥ACCEPT
1725. 792+ 128. 196+  NACCEPY
2003 889, 1469¢ 212,  MACCEPT
1297, 546 95, 171. KACLCEPT
Labhe 8250 108, 181,  WACCEPT
1760, 769 131a 198.  WACCERY
1679, 729 124, 193,  NACCEPT-CLAY
1203. 47z, 88, 1660  NACCEPT-CLAY
1080, 379, T8, 159,  NACCEPT-CLAY
1496, 641a 110«  -183.  NACCERT-CLAY
1538 661, 113, 185,  MACCEPTY
2144, 9604 160, 220.  RACCEPT
2286+ 1032, 172. 229,  NACCEPY
2166, 97Le 162, 222 HACCEPT
2318, 1048, 174 231.  MACCEPY
1522, 84%. , 143 207« NACCEPT
2132. G54 160, 220.  NACCEPT
2261, 1009, 168, 226.  NACCEPT
2109. 9434 158. 218,  MACCEPY
1577, 6804 116 187.  MACCEPTY
2917.  1356. 221. 266,  MACCEPT~CLAY
1634, 707, 121 191,  NACCEPT-CLAY
1500. 663, 110, 183, NACCEPT-CLAY
1327, 560, 97, 173.  NACCEPT-CLAY
1192, 469. 874 145,  MACCEPT-CLAY
1515. 650 112, 184,  NACCEPT-CLAY
1521« 653 112, 184,  RACCEPT-CLAY
1714, 746, 127. 1954 NACCERT
2923. 899. 151. 213,  NACCEPT
2144, 960 160 220.  HACCEPT
1954 865. 1460 209.  NRCCEPT
2231. 1004, 167 225,  MACCEPT

T0S cL S04 HCO3 REMARKS

0.1922163E 03

UTILS 00005  USER 02685 TOTAL TIKE

0OTH 16§ -
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COMPANY ___CITY OF EL PASO PUBLIC SERVICR BOARD
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Seecondary Programs

Secondary programs Ccompare the results of the F-Method
of water well resistivity log interpretation with the resulls
of the FF-Method when both methods are appliéd to the same
interpretation problem,

Twe secondary programs are presented; each based on
the resistivity logging progran selected: FVSFFL for the City
of El Paso Water Well #3 Offset, and FUSFF2 for the City of
Belen Water Well #4+ and the UsGS Tegt Well #B-5. Comparisons
are made on the basis of TDS concentrations only.

Graphs prepared by a coordinate plotter illustrate the‘
comparison of TDS concentrations as determined by both the F-
Method (TDSF) and the FP-Y¥sthod (TDSFF). TIDSFF is plotted as
ordinate and TDSF is plotted as abscissa. The compenion graph
compares the field formation resistivity factor with variations
of the apparent formation resistivity factor for each aquifer
unit, Field Lcrmatlon resistivity factor is plotted as ordinate
and the apparent formation resistivily factor (designated
tgquifer-unit formation resistivity factor!) is plotted es
sbscissa. On each graph are lines representing a one-to-one
correlation and 4+20% of both the ordinate and abscissa values
for relative accuracy determinations. The data points are
distinguished as belonging to predominantly clay bearing beds

by (X) or as being gravel and sand bads by (+).
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FVSFFle-City of E1 Paso Water Well #3 Offset
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FORTRAN 1V

FORTRAN 1V
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MODEL 44 PS VERSION 3~ LEVEL 1 DATE 69118 NEW MEXICO TECH

014P,10,858,BRIMHALL{A,P,L} OET ¥AT OuAL FR RES LOGS
RONALD M, BRIMHALL )
COMPARISON OF WATFR QUALITY DETERMINATIONS FROM #AQUIFER UNIT F3
AND *FIELD FORMATION RESISTIVITY FACTOR FiE)?
e K 2 R A R A B B AR A R R R R R A Rk
CITY OF EL PAS0 WATER WELL #3 OFFSET---RUECD BOLSON *V*¢ WELL
HRARRKELEERER e K RO R A R RO 3 T R R ROK

RESISTIVITY L0G INTERPRETYATION PROGRAM FVSFF1---

otk e R e B R R B R R A R R R R R R R R R S
PURPOSE OF FVSFF1-=—-

FVSFE1 COMPARES YOTAL DISSOLVED SOLIDS DETERMINATIONS COMPUTED

BY THE F-METHOD AND THE FF=METHOD (BRIMHALL, 1969}, THIS COM-—
PARISON 1S5 FOR EVALUATING OME METHOD AGAINST THE OTHER,. THE RE~
SULTS ARE PRESENTED TN TABLE FORM-—COLUMNS LISTING DATA POINT
NUMBER, DEPTH, £, PORNSITY INDEX, SPECIFIC CONDUCTANCE AND RESIS—
TIVITY fIF WATER, REMARKS STATING THE ACCEPTABILITY OF WATER, AND
THE BRITHMETIC DIFFERENCE BETWEEN VALUES OF TODSF AND TUSFF EX-—
PRESSED AS DIFFER(TDS) = TDSF=-TOSFF--THF PLOT TOSE VS TDSFF ILLUS-
TRATES DIFFERENCES GRAPHICALLY THE PLOT F VS FF SHOWS THE VARIA-
TION OF THE APPARFENT FORMATION RESISTIVITY FACTOR FROM MINIMUM TO
MAXTMUM VALUE. CLAY BEARING BEDS ARE DISTINGUISHED FROM SANDS
AND GRAVELS DR THE PLOTS. FYSFF1 IS APPLICABLE T0O ANY GEOGRAPHIC
AREA BUT 1S LIMITFO TO WATER WELLS WHICH HAVE BEEN LUGGED BY A
MACRNRESISTIVITY DEVICE AND A PROXIMITY LOG.

Reofr e e AR AR R * AR FRRRRE RS FEEIR

\
R AR R RF R RGO R G IR FHETREREAAE LR
HEEERENCES~—-

BRIMHALL s Re Mo, DTGITAL MFANALYEIS OF BOREHDLE-MEASURED AQUIFER
RESISTIVITY TU DETERMINE WATER GUALITY, UNPURLISHED MASTER OF
SCIENCE THESIS, M. MEX. INST. MIN. AND TECH., SOCORROy JUNE 1969.

CALIFORNIA COMPUTER PRODUCTS, PROGRAMMING FOR CALCOMP DIGITAL
INCREMENTAL PLOTTFRS, ANAHIEM, 1966.

7000, D. K.y GROUND WATER HYDROLDGY, WILEY, NEW YORKy 1959+
P T L L b bt HEEEERERER

SRR ERF LR R RREE R AR EREE FEEES
NOMENCLATURE-~—

SCALAR QUANTITIES=--

Tl = INTTIAL TIME-VALUE FOR CALCULATING EXECUTIDN TIME.

1 = SUBSCRIPT FUR ARSCISSA OF FPN.

K = INTEGER SUBSCRIPT QR REPEAT CYCLE IN CALL SCALE--K=1.

RME = HUD FILTRATF RESISTIVITY~—OHM-METERS.

AM = CEMENTATION FXPONENT IN F. = A/PDR®®AM,

PHIC = EMPIRICAL POROSITY INDEX ABNVE WHICH THE AQUIFER UNIT IS
CLASSIFIED CLAY ON THE COORDINATE PLOTS~~%.

AVIEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.

HODEL &4 PS VERSICON 3 LEVEL 1 DATE  6%118' NEW MEXICO TECH

T0 = TOTAL DEPTH OF WELL FOR CALCULATING GRAD.

BHT = BOTTOM HOLE TEMPERATURE FNR CALCULATING GRAD.

N = NUMBER OF DATA POINTS AND DG 200 ITERATIONS.

GRAD = TEMPFRATURE GRADIENT OF AQUIFER.

T2 = FINAL TIME=-VALUE FOR CALCULATING EXECUTION TIME.

TIME = PRNGRAM EXFCUTION TIME--SECONDS.

J = INTEGER SUBSCRIPT, OR DO INDEX, OR SYMBOL CONTROL IN CALL
LINE.

TEMP = TEMPORARY STORAGE LOCATION.

MAXTMUM LENGTH OF LINE REPRESENTING ABSCISSA,

SH MAXTMUM LENGTH OF LINE REPRESENTING OROINATE.

DIV = MUMRER OF' DIVISIONS PER FOOY OF ARSCISSA AND ORDINATE.

X0 = ABSC1SSA CUDORDINATE OF THE STARTING POINT OF ORDINATE AXIS.
Yn GRDINATE CUORDINATE OF THE STARTING POINT DF ORDINATE AXIS.

NCO = NUMBER [IF CHARACTERS IN THE ORDINATE AXIS TITLE IN CALL AXIS.

THETA = AMGLE OF THE DKOINATE AND ABSCISSA AX1S—-DEGREES.
XA ABSC1SSA CUORDINATE OF THE “STARTING POINT OF ABSCISSA AXIS.
YA AROINATE CUQRDINATE OF THE STARTING POINT OF ABSCISSA AXIS.

NCA = MUMRER OF CHARACTERS 1IN- THE ABSCISSA AX1S TITLE IN CALL AXIS.

X = ARSCISSA CUURNINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYHMBOL.

HEIGHT = HEIGHT OF CHARACTERS TO BE ORAWN BY CALL SYMBROL «

IS = INITIAL VALUF OF DO INDEX IN READ NONNUMERIC DATA,

IE = TERMINAL VALUE OF DO INDEX IN READ NONNUMERIC DATA.

SUBSCRIPTFD VARIABLES~--

INATA = DATA POINT NUMBER.

RXC = PROXIMITY LNG RESISTIVITY--NHM-METERS,

R} = DEEP INDUCTIDN RESISTIVITY-~OHM~METERS.

JDEPTH = DATA PUINT DEPTH-~--FEET.

F = APPARFNT FEKMATION RESISTIVITY FACTOR USED IN F-METHOD.

FF = FIELD FORMATION RESISTIVITY FACTOR USED IN FF-METHUD.

TNSF = TOTAL DISSOLVED SNLIDS CONCENTRATIONS DETERMINED BY THE Ff-
METHOD-~PPM,

TDSFF = TOTAL DISSOLVED SOLIBS CONCENTRATIONS DETERMINED BY THE
FF—METHOD--PPM.

RWF = WATER RESISTIVITY DETERMINED BY THE F=METHOD-=~0RM-METERS .
RWFE = WATER RESISTIVITY DETERMINED BY THE FF-METHOD-~UHH-METERS o
SPCONF = WATER SPFCIFIC CONDUCTANCE DETERMINED BY THE F-METHOD=~-
MICROMHOS PER CENTIMETER.

SPCUFF = WATER SPFCIFIC CUNDUCTANCE DETERMINED BY THE FF-METHOU--
MICROMHOS PER CENTIMETER. -
ERROR = NAME OF DIFFER(TDS) = TDSF-TDSFF.

PORE = POROSITY INDEX DETERMINED BY THE F-METHUD--%.

PORFF = POROSITY INDEX DETERMINED BY THE FF-METHOD--%.

ORD = NAME OF THE ARRAY TO BE PLOTTED AS ORDINATE~-TOSFF AND FF.
LAB} = NAME OF ALPHABETIC ARRAY TO LABEL ORDINATE IN CALL AXIS AT
PLOT TDSF VS TOSFF.

LAB2 = NAME OF ALPHABETIC ARRAY T0 LABEL ABSCISSA IN CALL AXIS AT
PLUT TDSFF VS TUSFF.

ABRS = NAME OF THE ARRAY TO BE PLOTTED AS ABSCISSA--TUSF AND F.

¥ = DRDINATE COURDINATE DF THE LOWER LEFT CORNER 0OF THE FIRST
SYMBOL IN CALL SYMBOL.

NS = NUMBER NF CHARACTERS IN LABEL AT CALL SYMBOL .

RX0OC = PROAXIMITY LNG RESISTIVITY CORRECTED FOR TEMPERATURE.

ROC = TEMPERATURE CORRECTED DEEP INDUCT TON RESISTIVITY--OBM-METERS
LAB3 = NAME 0IF ALPHABEYIC ARRAY 10O LABEL DROINATE IN CALL AXIS AT
PLOT £ VS FF,

LAB4 = MAME OF ALPHARFTIC ARRAY TO LABEL ABSCISSA IN CALL AXIS AT
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L 44 PS VERSION 3 LEVEL 1 DATF- - 69118 NEW MEXICH TFOH
PLOT F VS FF.

X2 = ABSCISSA CUORDINATE NF LOWFR LFFT CORNFR Gt EERST sYmBDOL N
CALL SYMBAL~=Tf LEGEND PLOT.

Y7 = ORDINATF CUORDINATE OF LOWER LEFT GHORRER (F FIRST SYMBOL N
CALL SYMBOL—=TN LEGEND PLIT .

X3 = ARSLISSA CUOUNINATE OF LOWER LEFT CORNER OF FIRST SYmsoL 1IN
CALL SYMROL--T(O LFGEND PLUT.

¥3 = DRDIMATE CRORNINATE OF LOWER LEFT CORNER.UF FIRST SYMrii IN
CALL SYMROL--TO LEGREND PLUT,

X4 = ABSCTSSA CUDRDINATE UF LOMER LEFT CORNFR UF FIRST SYMRDL IN
CALL SYMBOL--TO LFGEND PLOT.

Y4 = DRODINATF CUGRDINATE OF LOWER LEFT GORNFR UF FIRST SYMBOL N
CALL SYMBOL--TO LFGEND PLOT.

X5 = ABSC1SSA CUURNINATE OUF LOWER LEFT CDRNER OF FIRST SYMBUL IN
CALL SYMRAL-=TO LEGEND PLUST.

¥5 = ORDINATE CUURDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYMROL~~TO LEGEND PLOT.

X6 = ABSC1SSA CUGRDINATE UF LOWER LEFT CORNER OF FIRST SYMRUL IN
CALL SYMBOL TO LEGEND PLOT.

Y& = NRNDINATE CUCRDINATE .OF LOWER LEFT CORNER OF FIRST SYMBUOL 1IN

CALL SYMBOL=-T() LEGEND PLUT.

= NUMBER OF CHARACTERS 1IN THE LABEL .
NS3 = NUMBER UF CHARACTERS IN THE LAREL.
NUMBRER DF CHARACTERS IN THE LAREL
NUMBER DF CHARACTERS TR THE LABEL.
NS6 = WUMBER UF CHARACTERS 1IN THE LABEL.
PORF1 = SECONDARY STORAGE ARRAY OF PORF FOR SORTING IN PREPARATION
T0 PLOT.
JDEPTHL = SECONUARY STORAGE ARRAY OF JDEPTH FOR SORTING IN PREPA-
RATION YO PLOT. -
8CD = LOCATION OF ALPHABETIC ARRAY TO LEGEND PLOTS, CORRFSPONDS TO
NS(L}y ETC.
BCE = LDCATION U
NS2(1)s ETC.
BCF = LOCATION U
NS3t1}, ETC.
BCG = LOCATION U
NS4{1.3s ETC,
BCH = LUCATION U
NS5(1}y ETC.
BCI = LDCATION U
NS6{l), ETC.
*:#4#*#ﬁ*#ﬁﬂ*#*##**z‘:t*a"#){:1:%(**rxt:¢##$t:t*n$*$)‘;k*i;#*#$$#t:ﬂ##:}*#qx:n#

*

ALPHABETIC ARRAY TO LEGERD PLOTS, CORRESPONULS TO

T

ALPHABETIC ARRAY TO LEGEND PLOTS, CORRESPONDS TO

-

AL PHABETIC ARRAY TO LEGEND PLOTSs CORRESPONDS TO

S

ALPHABETIC ARRAY TN LEGEND PLOTS, CORRESPONULS TO

S

ALPHABETIC ARRAY 10 LEGEND PLOTS, CORRESPONDS TO

t#ﬂﬁ*)}it#t)‘@k#*t**##*::#ﬁiﬂat##x}ti‘:z::t:t*’kﬁ**#&zxt#:‘t#ﬂ#*#v*#kttttﬁﬁtfz***:
SUBROUTINES CALLED--NEW MEXICO TECH COMPUTERS

CLBCK .

IBCOME

SETMSG

PLOTY

SCALE

AXIS

SYMEDL

FRXPRE

EEE s BEkE # R R R R R T R R RN E R TR AAR

L 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICD TECH

CALL CLNCKITLY
DKMENSIDNIDATA()00),RXG(500)»RD(500)'JDFPTH(SOO) yF{5021 . TDSFI502),
*TDSFFXSUZ).RHF(ﬁOO),SPCONF(SOO);SPCOFF(500)VERROR(500),P(\RF(500)vU
SRD{502 },LABL(24),LAB21321,ABS(502},Y(3 JeNS(3),FF{502),PORFF(5001,R
’?HFF(,‘\(‘O)yRXﬂC\SOO)'RDClSOO)yLl\BZ(‘cﬂ)yLARA(kB) WX212) Y2421 4X3(1),4Y3
®{} ),XL(Z),YA(?),NSZ(ZMNSE&(I ),NS‘»(Z)'XSKZ).YS(Z).NSS(Z)va(l)be(l
*)yNS6IL ),PORF)(:OO);JDEPTI(SOO)

INTEGER RCD{151,BCE(8),8CF(21,BCG(20)
% yBCHE3)
#,BCI(10)

READ ALPHARETIC ARRAY TO LABEL ORDINATE IN CALL AXIS AT PLNAT TOSF
VS TDSFF.

READ(5,1001 JILABL{T},1=1s41

FORMAT(4ALY

READ ALPHABETIC ARRAY TO LABEL ARSCISSA IN CALL AXIS AT PLOT TDSF
VS TOSFE.

READ{5,1002 H{LAB2(1},1 = 1+3)

FORMAT(3A4)

READ ALPHABETIC ARRAY TO LABEL ORDINATE IN CALL AXIS AT PLOT ¥ vs
FFo

READ(5,1003)(LAB3(1)4]1 = 1,10)

FORMAT{1084 )

READ ALPHARETIC ARRAY TO LABEL ARSCISSA IN CALL AXIS AT PLOT F vs
FF.

READ(5,10041(LAB4 T T = 1,120

FORMAT (1244

PARAMETRIC DATA.

PHIC = 27.0

RME = B.15

{RMF ARNVE CORRECTED TG 7T F}
AVIEMP = T2.

BHT = 85,
AM = 1.5

N = 400
Th = 1330,

READ RESISTIVITY DATA FROM CARDS.
RFAD(%yl)(lnATA(K),J[\EPTH(K).RXU(K),RG(K)y K = 1.N)
FORMAT{ 13, 14,1x,2F4,1)

INENTIFY PROBLEM AND WRITE SUME PARAMETRIC DATA.

WRITF (6421}

FORMAT($9%,/ /39X, *CITY OF EL PASG, EL PASH C0.., TEXAS',/6TX, 'WATER
#WELL #3 NFESFTV e/ /73Xy VADUIFER —F= & FIELD -F= CUMPARISONY o/ / /73X,y
£sEIFLD FORMATION RFS. FACTRR = 2.4', /30X, 'RMF = 10.8 OHM-M @ 59 F?
5,/32X, %M = 1,50 FNR PORF (K ) CALCULATIONS')

LAREL COLUMNS FuR L INF PRINTER RESULTS.
WRITF (6,300}
FarvaT( /3Xv'hnTA’y1»X.'DEPTH',2Xy'*‘.2Xv'F(K)‘.3Xy‘9(1RFlK)'.3X"S
f-v(_ﬂl\lF',,%x,'TI\SF'.AX,’RENAKKS‘.?X,'*‘.ZX' VPORER 93X, PSPCUFF 33X, 1 TD
HGEE ! LX P UEMARKS 1, TH HNIFFRR(TASI)

N o= 400

LIST RF 1M M LI ATTINS
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0038
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0054

FORTRAN 1V
0055

0056
0057

0058

0059
0060

0061

0062
0063

0064

0065
0066

0067

0068
0063

0070

0071
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0074
0075
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0080
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0090
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DO 8888 K = 1:N
8888 FEIRG = 244

. DETERMINE TEMPERATURE GRADIENT.
T02 GRAD = (BHT-AVTEWP}/TD

PRIMARY DO LOOP.
D0 200 K = 14N

APPLY TEMPERATURE CORRECTIONS.
04 RXOCIK) = RXO{K I¥{AVIEHP + GRAD®JOEPTHIK }1/7T.
705 ROCIK}) = RO{KI¥{(AVTEMP <+ GRAD®JDEPTH(K) I/ TT.

DETERMINE R4, SPCOND: TDS BY F-METHOD .
761 F{K) = RXOC{K)/RHF
T06 RWF{K} = ROCIKI/FIR)
707 SPCONF(K) = 10000 00/RWFIK}
DETERMINE RW, SPCONDs DS 8Y FF~METHOD.
708 RWFF(K) = ROCIRI/ZFFIKY
SPCOFF (K] = 10000.00/RWEFIK]}
TOSFIK} = 6350, /RNF (K )5#0,95534
TOSEF{KY = 6350./RWEF(K1#%0.95534
'
DETERMINE POROSITY INDEX BASED ON FFe
PORFFIK]} = 30.0/ (FFIK %4 (1,0/AK})
. DETERMINE PDROSITY INDEX.
BO1 PORFIK]) = 30,04 (FIK}**(1.0/AK Y)Y
DETERMINE DIFFERENCE IN TDS VALUES.
ERROR{K) = TDSF(K) ~ TDSFF(K}
CLASSIFY EACH TDSF~TDSFF SET BY NATER QUALITY.
U. §. PUBLIC HEALTH STANDARDS{TODD. 1959}~~
NACCEPT = TDS.GT.1000 PPH.
PACCEPT = 500 PPH. «LT. TOS WLT. 1000 PPH.

G0OD = TDS .LT. 500 PPM.
IF(TDSF(K).GE.)DOQ..AND.TDSFF(K).GE.!OOO.)GD 70 10
lF(TDSF(K).GE.XOO0,0-AND.TDSFF(K).GE.EO0.0.AND;TDSFF(K).LE.IOD0.0)

*GO TO 30
IF(YDSF(K).LE.IOO0.0.AND.TDSF(K).GE.500.0.AND.TDSFF(K).GE.IOOO‘OJ
=60 TO 40
IFITDSF(K).GE.500.0.AND-TDSF(K).LE.lOO0.0.AND.TDSFF(K).GE.SO0.0.AN
ZD.TDSFF(K).LE.IOO0.0)GO 10 50
lFtTDSF(K).LF.SOO..ANO.TDSFF(K).GE.lOOO‘)GU 10 60
lF(TDSF(K).LE.SO0.0.AND.TDSFF(K).LE.SOC.O!GD T0 20
IF(TDSF(K).GE.!OOO..AND.TDSFF(K}.LE.SOO.)GO 10 70
1F(TDSF(K).LT.SD0.0.AND.TDSFF(K).GE.SOO.U-AND-TDSFF(K).LT.!OO0.0)
=G0 TO 80
IF(TDSF(K).GE.SO0.0.AND.TDSF(K).LT.lOO0.0.AND.TOSFF(K).LT.SO0.0IGB
*T0 90 .
10 leYE(b.3)lDATAtK),JDE?TH(K).F(K);PORF(K),SPCDNF(K),TDSE(K)'PDRFF(
‘K)'SPCOFF(K)7TDSFF(K)yERROR(K)
3 FORMAT(aK'Ié'5XyIthX.'ﬂ‘.BX,FS.lyhX'Fk.l'5X.F6.0,2X, F6.043X INAC
8CEPT"ZX,'*‘,2X.F5.2.2(3X,F6.0)'3X.'NACCEPT',7X,E11.4)
GO 1D 200 .
20 HRITE(&,Z&)IDATA(K)'JDEPTH(K).F(K)'PORF(K).SPCONF(K),TDSF(K),PURFF
*(K)ySPCDFF(K);TUSFF(K);ERRDR(K)
MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE
21 FORHAT(aXyIA,SX,§4,2X“*‘.BX.FB.I.4X.Fb.l,svaé.O,ZX.FA.O.éx,'GDOD
“¢2Xy‘*',2X;F5.2.2(3X,F6.0)'6X"GDOU',"X,EL!-‘Q)
60 Y0 200
30 HR]TE(6.31)IDATA(K)'JDEPTH(K),F(K).PORF(K).SPCDNF(K);TDSF(K).PORFF
(K ),SPCOFE(K ), TOSFF(K),ERROR(K}
31 FORHAT(BX,UHSX,]“.ZXV'*"BX.FB.I.‘thF‘c.l.SX,Fb.OvZXyFb.O'BX"NACC
*EPT'.2Xy“'v2XyF5.2;2(3XpFé.0)yBXv‘PACCEPT"7X'E!1.4)
G0 T0 200
40 NRITE(6,41)IDATA(K),JUEPTH(K)'F(K).PURF(K).SPCDNF(K).TDSF(K)'PDRFF
$(K),SPCDFF(K)yTUSFF(K);ERROR(K)
41 FDRMAT(BX,[4'5X1llayZXy'*"3X1F3.lyAXyF‘b.X;SXyFb.O'ZX,Fb.O'BX"PACC
»EPT'.EX.‘”’.2X,F5.2‘2<3X'F6.0).3X,'NACCEPT',7X.E11.4) .
60 7O 200 )
50 NRITE(b;Sl)IDATA(K).JDEPTH(KMF(K)'PORF(K)'SPCONF(K)yTDSF(K);PURFF
£(K),SPCOFF (K1, TOSFF (K} 4ERRORLK}
51 FDRHAT(3X,]4.5X,]‘M2X,‘3',3X.F3.1'4X,F4.1'SX,F6¢0q2XyF6.D'3X"PACC
*E?T‘yZXy'*'|2X,F5.2v2(3XqF6.0),3Xy'PACCEPT'y7X;E11.4)
G0 10 200
60 HRITE(b‘bl)IDATA(K)'JDEPYH(K)VF(K).PORF(K),SPCONF(KI,TDSF(K).PDRFF
t(K)'SPCDFF(K).TUSFF(KhERRUR(K)
61 FDRMAT(3X'14.5X'lh.ZXy‘*‘yBXVFS.l-AX.FA.1,5X.Fb‘0'2X.F6.0'6X;'GDOD
"yZX;'*';ZXvFS.ZpZ(BXyFb.D),BX,'NACCEPT',7X'E11.‘»)
G0 10 200
70 NRXTE(b,?l)]DATA(K),JDE?TH(K)yF(K)'PDRF(KI.SPCONFlK).TDSF(K).PORFF
t(K);SPCUFF(K)yTUSFF(K)'ERRDR(K)
71 FORMAT(3X'14v5X;IA'ZX¢'*‘v3X.F3.l.4X‘F6‘1y5XpF6.0y2X.F6.0,3X"NACC
HEPT‘.ZX,‘#‘;2X,F5.Zv2(3XyFb.O).be'GDOD',7XvE11.4\
GO 10 200
B0 HRITE(b'BI)!DATA(KhJDEPTH(K)yF(K)yPORF(KI|SPCUNF(K),TDSF(K)'PORFF
$(K)ySPCOFF(K),TUSFF(K)VERRUR(K)
8l FURNAT(SX,lfxySXvIk.ZX,""y3X|F3.Xy‘bX.Fh.1,5XqF6.0'2X,F6.0p6X.'GODD
*'.ZX,‘8"ZXyFS.Z.Z(BX,Fé,O).BX,‘PACCEPT',7X,E11.&)
G0 10 200
30 wRITE(éyQI)IDATﬂ(K)qJDEPTH‘KMF(K),PORF(K),SPCUNF(Kl.TDSF(K)'PDRFF
(K}, SPCOFF (K], TUSFF (KT ERRORIK
91 FORMAT(BX,IA,ﬁXyXA,ZX,'*',BXVFB.!,AX.FA.IySXva.OvZX.Fb.OvBX"PACC
*EPT‘,ZX.'*'.2X.F5.2'2(3X.F6.01.6X.‘GUOD',7X,E1X.4)
200 CONTINUE
LABEL COLUMNS AT LINE PRINTER.
WRITE(6,300)
N = 400
DETERMINE PROGRAM TIME.
CALL CLOCK(TZ}
TIME = TL - T2
WRITE(6.1021TINE
102 FORMAT(////40X,*PROGRAM TIME IN SECONDS = ',E14.71
IDENTIFY PROGRAMMER.

WRITE{649999)
9999 FURHAT({/I/ZSXy'PROGRAM gy-—=—1,//30X, *RONALOD M. BRIMHALL'y/30X,'B
*0X 31 CAMPUS STA. ', /30Xy tSO0CORROy No Mo 87801}

RESCALE TDSF AND TDSFF FOR PLOT.
DO 201 K = 1,N

802 TDSF(K) = TDSFI{K}¥1.0E-03

803 TOSFF(K) = TDSFFIKI*1.0E~03

201 CONTINUE

) N = 400

0006



FORTRAN

0091
0092

0093
0094
0095
0094
0097
0098
0099
0100
0101
0102
Q103
0104
0105
0106

0107
0108
6109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120

0121

0122

0123

0124
0125
0126
0127

FORIRAN

0128
0129
0130
0131
0132
0133
01346
0135

0136
0137
0138
0139
nian
0164l
06142
0143
0144
0145
0l46
0147
0148
0149
0150

0151
0152
0153
0154
0155
0156

0157
0158
0159
0160
0161
0162
0163
0164
o165
0166
0167
0168
0169

0170
0171
0172
0173
0174
0175
0176
0177

v

v

68

MNODEL 44 PS- VERSION 3 LEVEL 1 DATE, 69118 NEW MEXTLE TECH PAGE

4
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DUPL ICATE PORF AND JDEPTH IN PREPARAYION TO SORT,
Bl 12 I = 14N
PORFL{L} = PORF(1}

SORY YDSF, TDSFF, PORF, JDEPTH IN ASCENNING OROER.
#HUARAEEAES  SURT  REHEBAUHERY
N = 400
DO 14 1 14N
DO 14 o= 14N
TE{TOSF{I}.LE.TDSFLJ}IGH TO 14
TEMP = TDSF(1}
TOSFLIY = TDSF{J)
TDSF{J} = TEMP
TEMP = ¥DSFFLI]
TDSFF{LE) = TNSFF(J}
TOSFF{J} = TEMP
TEMP = PORF(I)
PORF{1} = PURF(J}
PORF{J) = TEMP
CONT INUE

SORT Fy FF, PORFl, JOEPTRL, IN ASCENDING DRDER,
REKHRBHUAEN  SOKT  BRAEHRERAAR
DO 11 I = §,,N
B0 11 J = I,N
IF(F{T1.LE.FIJ}IGO TO 11
TEMP FLI)
FL1) F{J)
FLa) TEMP
TEMP = FF{I}
FF({1) = FFUJ)
FFRUJ) = TEMP
TEMP = POKRF1(1}
PORFI{I} = PORF1(J) N
PORFLIJ) = TEMP
CONTINUE
N £ 400

Bonow

FEERAFRERATEREE PLOT DATA  #degsdofiosdsgior
CALL SETMSG{32,'R. BRIMHALL ~ COCRD PLOT EL PASH')

SEY PEN AT FULL RIGHT.
CALL PLOT(0.,~1.5,+-3)

SET NEW CENTER UF COORDINATES.
CALL PLOT{I0.,1.5.,-3)

tHEFEbdRddbbedetetdd PLOT TOSF VS TOSFF 44 ++444 44444444

PLOT DONE-TN-0ONE LINE AND RELATIVE ACCURACY LINMNES,.
CALL PLOT{5415.42)

CALL PLOT{3.59,4.32,3}

CALL PLOTI0.40.52)

CALL PLOT14.32,3459,2)

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICU TECH PAGE

1117

1115
12034

500
2001
3001
3002
3003

502
2002

SET SCALE OF COURDINATES WiTH CALL SCALE.

oIV

CALL SCALF{TDSF{1)sSW,N,y1,D1V}
N = 400

CALL SCALF(TDSFF{1):SHeN,1,D1V)
N = 400

PLOT AND LABFL CONPRDINATE AXTS' WITH CALL AXIS,
ORDIN+1) = 0.

ABS{N+1] = 0.0

BRD{N+2} = 1000.0

ABS{N+2) =

90.

THETA = 0.
CALL AXISt{XA,YA,LAB2,NCA,SW,THETA,ABS(N+1},ABS{N+2),DIV}
N = 400

PLOT TDSF AND TUSFF AND DISTINGUISH CLAY FROM SAND AND GRAVELS,.
no 131111 I = 14N
IF{PORF{T}.GT.PRICIGD TO 11115
CALL SYMBUL{TDSF{I)},TUSFF{1},0410+3,0.,-1}
GO 70 11111
CALL SYMBUL{TDSF{I ) TDSFF{1340.14+4,04y-11}
CONT INUF

LABEL PLOT ''F VS FF COMPARISON®*! AND IDENTIFY WELL.

X = 5.25

HFIGHT = 0.15

THETA = 0.

N =3

PO 500 1 = 1,N

1S = 5={1-11}+

IE = 1S + 4

READ(5,2001)Y{1},IRCDII) 0 = IS,IE1,NSLT)

FORMAT{F4.2,5A4,412}
CALL SYMBOLIX,Y(1},HFIGHT ACDI1),THETA,NS(1)}
CALL SYMAOL{X,Y{2)eHEIGHT yACDI&H Y THETAZNS(2}}
CALL SYMBOL (X, Y{3 },HFIGHTBCD(11}, THETA,NS(3)}

READ LEGEND ALPHARFTIC DATA AND WRITE LFGEND WITH CALL SYMBNL.
PN 502 [ = 1,N

4 {]-1)+1

1S + 3

READIS 2002 1X2(1 1. Y21 1)« (BCFTJY,d = IS.TE},NS2¢1)
FORMATI2F5,244484,12)

. HEIGRT = 0,10

CALL SYMROL{X2{1 )4 Y2t 1 1y HEICHT ZBCF L), THETA ,MS211 1))
CALL SYMRNL (Y2 {Z21.¥Y2{2 ), HEIGHT ALFE {51, THRETANS2(2))

0007

0008
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0178 503 READIS,20034X3(11,¥3(1 1, {BCFIJYpd = 121,NS3IL)
0179 2003 FORMAT(2FS,2,2A44+12)
0180 HEIGHT = O.l4
0181 CALL SYMBOL {X3(13,Y3{1) (HEIGHT sBCF (1) THETA,NS3(1}
o182 No=2
0183 DO 504 I = 14N
6184 1S = 10%(1-1) + 1
0185 IE = 15 + 8
0186 504 READ(S,20061X4(11sY4 (11, (BCGEJI,d = IS LENNSATTT
0187 2004 FORMAT{2F5.2,41046412}
0188 HEIGHT = 0,10
0189 CALL SYMBOL (Xa{1)s¥4(1) yHEIGHT4BCGILY THETANSALL)
0190 CALL SYMBOL (X4 (214 (2),REIGHT(BCGI11 ), THETA NS4 L2}
[
[
4 PLOT F VS FF
<
4
€ SET NEW COORDINATE AXIS FOR F VS FF PLOT.
6191 30031 CALL PLOT{1B.,04:~3]
[4
c PLOT ONE-TO-ONE LINE AND RELATIVE ACCURACY LINES.
0192 30041 CALL PLOT(5.15452)
0193 CALL PLOT(3.243.864¢31)
0194 CALL PLOT(0..0.52)
0195 CALL PLOT(3.B443.212)
0196 N = 400
c
[ SET SCALE OF COURDINATES WITH CALL SCALE.
0197 3006 CALL SCALE{F(1}ySHiNe1(DIV)
0198 K = 400
c
c PLOT AND LABEL COOROIATE AXIS WITH CALL &XIS.
0198 3008 ORD(N+Z) = 1.
0200 3009 ABSIN+2) = 1.
0201 3010 NCO = 38
6202 3011 THETA = 90.
0203 3012 CALL AXLS(XO,YD,LAB3(NCO)SH,THETASORD (N+1};ORDINS2},DIV]
0204 3013 NCA = =47
0205 3014 THETA = O
0206 3015 CALL AXIS(XA'YA.LABA,NCA,SR,THETA.ABS(N+1)vABS(N+2)ngV)
0207 N = 400
[
c PLOT F VS FF . AND DISTINGUISH CLAY FROM SAND AND GRAVEL.
0208 B0 22221 1 = 1.8
0209 IF{PORF1{I}.GY,PHICIGD TO 22226
0210 22227 CALL SYMBOL(F(1)4FF{1),041093+004=1)
0211 60 T0 22221
0212 22226 CALL SYMBUL(F(T)¢FF(T1,041454,000-1)
0213 22221 CONT INUE
€
< LABEL PLOT '1F VS FF COMPARISON®' AND IDENTIFY WELL S
0214 X = 5.25
0215 HETGHT = 0,15
0216 THETA = 0.
0217 CALL SYMBOL (XyY(1),HEIGHT(BCD (1), THETA,NS(1])
0218 CALL SYMBDLlX.YIZ),HEIGHT,BCD(b),1HETA.NS(2))
0219 Catt SYMBDL(X.Y(B),HEIGHT;BCD(l\).THETA'NS(Bl)
0220 N=2
[
FORTRAN IV MBDEL 44 PS VERSION 3  LEVEL 1' DATE 69118 NEW MEXICO TECH
C READ LEGEND ALPHABETIC DATA AND WRITE LEGEND WLTH CALL SYHMBOL.
0221 DO 512 1 = 14N
0222 IS = 3%tI-1) + 1
0223 JE = 1S + 2
0224 512 READ(S,20121X5(1),Y5( 11, (BCH{JIsd = IS, 1E),NSSLITY
0225 2012 FORMAT(2F5.2:384, 721
0226 HEIGHT = 0,10
0227 CALL SVMBOL(XS(I)'YS(‘),HEIGHT.BCH(I),THETAVNSSll))
0228 CALL SYMBOL (X512, Y5121 yHEIGHT ;BCHU4 ) THETASNS5(2))
0229 HEIGHT = 0.14
0230 CALL SYMBOL (X3(119¥3(1),HEIGHT,BCE (1, THETANS3(1})
0231 HE IGHT = 0.10
0232 CALL SYHBDL(XA([),Ykll)‘HEXGHT;BCG(X)yTHETAyNS#(I))
6233 505 READ(S,20051X6111,Y6{11(BCI{I}, J = 1,10),NS6(1)
0234 2005 FORMAT(2F5.2¢10A4,12)
0235 cALL SYMBUL(Xb(l)'Yé(l)vHE!GHY.BCI(l),THETA,NSb(l))
c
c FILE MARK. .
0236 CALL PLOT{14.+04+9991}
0237 sToP
0238 END
SCALAR MAP
SYMBOL LOCATION SyMBOL LOCATION SYMBOL LOCATION - SYMBOL LOCATION
T 000228 1 00022C PHIC 000230 RMF 000234
BHT 00023C AR 000240 N 000244 T0 000248
GRAD 000250 T2 000254 TIME 000258 4 00025C
SW 000264 SH 000268 Dlv 00026C X0 000270
NCO 000278 THETA 00027C XA 000280 YA 000284
X 000280 HE IGHT 000290 is 000294 1E 000298
ARRAY MaAP
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION SYMBOL LOCATION
TDATA 00029¢C RXO 000460 RO 00123C JDEPTH ©014A0C
TOSF 002984 TDSFF 003180 RWF 003964 SPCONF 004134
ERROR 005004 PORF 005844 ORD 006074 LAB] 00684C
ABS 00692C ¥ 007104 NS 007110 FE 00711C
RWFF 0080C4 RX0C 008894 ROC 009064 LAB3 £09834
X2 009984 Y2 00998BC X3 0099C% Y3- 0099Ce
Yo 009904 NS2 0099anc NS3 009984 NS4 DOS9ES
Y5 0OS9F8 NSS 009A00 X6 009A08 Y6 ©0940C
PORF1 009414 JDEPT1 OOALE4 BCO 00A9B4 BCE D0A9FO
BCG 00AALB BCH D0AAGSB BC1 Q0AATS
SUBPROGRAMS CALLED
SYMBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION SYMBOL LOCATION
CLOCK 0OARIC 1BC OM# ODAAAD SETMSG GOAAAG PLOT 0DARAR
AXIS OO0AARC SYMBOL OOAARG FRXPR# DOAABE
LABEL MAP
LABEL LOCATION LABEL LUCATION LABEL LOCATION LABEL LDCATION
1001 OOAEBS 1002 OOAFL4 1003 OOAFTO 1004 OCAFCC
2 00BOAC 300 00B1A4 8888 £0823E 102 008268
705 o082C% 701 00B2FC 706 00B30C 707 DOR3IC
801 0083E0 10 008676 3 _ 00B708 20 QOB764
30 00B84S 31 00BADA 40 008930 41 0089BC
51 00BAAL 60 O0RBOD 61 0C0RBBC 70 DOBBES
80 008BLDO 81 00805C 90 O0RDBS N 91 O0BE44

PAGE 0009

PAGE

0010

SYMBOL
AVTEMP

K
TEMP
Yo
NCA

SYMBOL
F

SPLOFF
LAB2
PORFF
LAB4
X4

X5
NS6
BCF

SYMBOL
SCALE

LDCATION
000238
00024C
000260
000274
000288

LOCATION
0021DC
004904
0068AC
0078F4
0098F4
0099CC
BO99FO
00SA10
DDAALOD

LOQCATION
O0AAAC

LOCATION
B0BO7C
00RZ80
008330
CORTFO
00BAL8
00RCT4
OOBE9A



70

FORYRAN IV MODEL 44 PS5 VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH
102 00BFO8 999% DOBFAC 802 GOBFBE 803 OOBFNE
12 00€00C 14 00C0D0 11 C0CL7A 11117 00C36A
11111 00C3A4 500 00C408 2001 00C492 3001 00C4A4
3003 00C4FO 502 00C 540 2002 00C SDE 503 00C658
504 00CT42 2004 00C 706 30031 00(850 30041 00CB5A
3008 00C 880 3009 oocacs 3010 00C 80O 3011 Q0C8ns
3013 000906 3014 00C912 3015 onCalAa 22227 000966
22221 00C9CO 512 QOCASE 2012 00C 832 505 00CCl8
TOTAL MEMORY REQUIREMENTS 00CO00 BYTES
COMPILER HIGHEST SEVERITY CODE WAS ©
#/ EXEC LMKEDT(MAP}
¢
69/118 58628 LINKAGE - EDIT
tisy PHASE FVSFF, % CREATED
LIST INCLUDE FVSFF.L CREATED
LIST AUTOL INK CLOCK
LIST AUTOLINK 1BCOM# B
L1sY AUTOL INK PLOT
Lisy REP 000560 G010000,0000 PLOTAPE 22 DEC 68 N/0 SENSH
LIsT AUTOL INK SCALE
LIST AUTOLINK AX1S
LIsST AUTOL INK SYMBOL
LISTY AUTOL INK FRXPR#
LISy AUTOL INK RCBORG#
LIST AUTOL INK USEROPT
t1sT AUTOL INK UNITAB¥
LIST AUTOL INK ALDG
LIST AUTOL INK FRXPTI#
LIST AUTOLINK MUMBER
LIST AUTOL INK cas .
LIST AUTOL INK SORT
LISY AUTOL INK EXP
LIST ENTRY CREATED

PAGE 0011

201
11115
3002
2003
3006
3012
22226
2005

OQOBFEA
00C372
DOCLCA
00CeCO
0OC88A

- 0DCBED

000992
©0CC80
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C1TY OF EL PASO, EL PASO COe«» TEXAS
WATERWELL #3 OFFSET

AQUIFER ~F~ & FIELD =F~ CDMPARiSUN

FIELD FORKATIOM RES. FACTOR = 2.4 - -
RMF = 10,6 DHM-M 3 59 F
M = 1.50 FBR PORF(K} CALCULATIDNS

DATA DEPTH = FIK) PORF(K}  SPCONF  TDSF’ REMARKS % PORFF  SPLDFF  TDSFF REMARKS DIFFERLTDS
1 108 * 2.3 7.1 3067. 2053, NACCEPT * 16,74 3162, 2114,  MACCEPT -0.6039E 02
2 110 * 1.3 24.7 2352, 1593,  NACCEPT % 16,74 4215. 2782, - NACCERT ~D.1189E 04
2 112 % 1.0 30.2 16304 1122. NACCEPT = ® 16474 3950. 2615 MACCEPT -D.1493E 04
b 114 ¥ 1.3 24,7 1568, 1081 NACCEPT # 16,74 2808, 1887« NACCEPT -D.8059E 03
s 116 * 1.5 23.3 2045. 1394, NACCEPT * 16.74 3369, 2246,  NACCEPT ~0.8520€ 03
6 118 * 0.9 32.5 1984, 1354, NACCERT = 16,74 5375. 3509.  NACCEPT -0.2155E€ 04
7 120 * 0.9 32.8 1840, 1260, NACCEPT # 16,74 5051, 3307.  NACCEPT -0, 2046E 04
8 122 % 1.4 23.5 2062, 1366. NACCEPT * 16.74 3322, 2216.  NACCEPT -0.8501E 03
9 124 % 1.5 22.5 1604, 1105, NACCEPT #* 16.74 2499, 1688,  NACCEPT ~0.5833E 03
10 126 * 1.5 22.7 1329, 924 PACCEPT *= 16.74 2103. 1432, NACCEPY -0.5080E 03
11 128 * 2.4 166 2052, 1398, NACCEPT * 16,74 2018. 1377, NACCEPT 0.2167E 02
12 130 % 3.3 13,6 2771, 1B63. NACCEPT # 16,74 2034. 1387, NACCEPY 0.4764E 03
13 132 ¢ 3.9 12.2 4009, 2652,  NACCEPT * 16.74 24974 1687.  NACCEPT 0.9651E 03
14 134 * 3.0 14.3 3468, 2309,  NACCEPT % 16,74 2740, 1843.  NACCEPT 0.4651E 03
15 136 * 269 14.7 3447, 2295, NACCEPT ¥ 16.74 2832. 1902, NACCEPTY 0.3929E 03
16 138 % 3.0 1443 3710.  2462.  NACCEPT * 16.74 2930, 1965.  NACCEPT 0,4971€ 03
17 140 * 3.0 14.5 3816,  2529-  NACCEPT * 16.74 3072. 2056.  NACCEPT 0.4734E 03
18 142 % 2.3 174 2960, 1985, NACCEPY % 16.74 3148, 2105, NACCEPT -0.1200E 03
19 144 * 24 1649 31123, 2083. NACCEPT % 16.74 3147, 2104,  NACCEPT ~0.2129€ 02
20 146 % 2:7 15.6 3397. 2263, NACCEPT # 16,74 366%. 2055, NACCEPT 0.2089E 03
21 148 * 1.8 20.6 2592. 1748« NACCEPT % 16474 3544, 2357, NACCEPT ~0,6087€ 03
22 150 % 2.4 1647 5031,  3294. NACCEPT % 16.74 5031, 3294,  NACCEPT -0.137CE 00
23 152 % 0.6 4042 1667, 1107. NACCE®T ® 16.74 5988, 3850,  NACCEPY ~0.2783E 04
24 154 * 0.8 36.0 1899, 1299,  NACCERT % 16474 5986, 3889.  NACCEPT ~0.2591E 04
25 156 * 0.7 37.1 1769. 1214, NAGCEPT # 16.74 5845. 3802.  NACCEPT ~0.2588E 04
26 158 * 0.7 38,8 1318. Glb. PACCEPT * 16.74 4653, 2058, HACCEPT -0,23141E 04
27 160 % 2e4 16.9 2710. 1824 . NACCEPT % 16474 2761. 1857 NACCEPT -0.3238E 02
28 162 = 2.5 16.2 2177, 1867, NACCEPT * 16,74 2644 1781 . NACCEPTY 0.8570€ 02
29 164 ¥ 2.5 16,2 2899. 1945,  MACCEPT * 16.74 2759, 1856.  MACCEPT G.8977E 02
30 166 * 246 15.9 3176. 2123, NACCEPT % 16474 23953, 1980. NACCEPT 0.1424E 03
31 168 * 1.6 22.1 1882, 1288. NAGCERT %= 16.74 2852, 1915. NACCEPT ~0.6273F 03
32 170 % 2.6 15.9 2699 1817. NACCEPT * 16.74 2509, 1695, NACCEPT 0.1228E 03
33 172 % 246 16,0 2634, 1776 NACCEPT % 16.74 2459, 1662, HACCEPT 0.1132€ 03
34 176 * 2.7 15.5 276T. 186l.  NALCEPT ® 16,74 2458. 1662.  NACCEPT 0.1987E 03
35 176 ¥ 2eb 16.8 2554, 1724, NACCEPT = 16.74 2558, 1726. NACCEPT ~0.2440E 01
36 178 * 2.8 15.0 3166, 2117, WACCEPT * 16.74 2695, 1814 . NACCEPT Q.3023E 03
37 180 % 3.5 12.9 3929, 26014 NACCEPT * 1674 2665, 1795, NACCEPY 0.8057E 03
38 182 * 2.7 15,6 2063. 1987.  NACCEPT = Ib.74 2665, 1795,  NACCEPT 0.1916E 03
39 184 X 2.6 15.9 3374, 2249 . NACCEPT * 16.74 3130. 2093, NACCEPT 6.1557€ 03
40 186 ¥ 2.3 1761 3374, 224G« NACCEPT * 16,74 3477, 2315. NACCEPT -0.6541E 02
41 188 % 2.3 17:1 3422 2279. NACCEPT % 16.74 3525. . 2345, NACCEPT ~0.6570E 02
&2 190 ® 2.4 17.0 3609, 23984 NACCEPT * 16,74 3680, 2443,  NACCEPT -0.4493E 02
43 192 * 1.4 23.8 2945. 1979, NACCEPT * 16.74 5003, 3277, NACCEPT -0.1302E 04
44 194 % 0.9 32.9 1563, 1098.  NACCERT # 16,74 4387, 2890.  MACCEPT -0.1792E 04
45 196 % 2.1 18.5 3520« 2342, NACCEPT * 16.74 40399. 2708, NACCEPT ~0,3664E 03
46 198 * 241 18,2 21650 1472, NACCEPT % 16.74 2450, 1657. NACCERT ~0.1847E 03
47 200 * 24 16.8 2609. 1759. NACCEPT % 16.74 2630, 1773, NACCEPT ~0.1376E 02
48 202 * 2.7 15.4 3320. 2215. HACCERT » 16,74 2939, 1971, NACCEPT 0.2435E 03
49 204 ¥ 2+4 16.7 3105, 2078, NACCEPT * 16.74 3083. 2064, NACCEPT 0.1408E 02
50 206 = 1.1 28.8 1214, 847, PACCEPT »* 16.74 2744, 1846,  NACCEPT -0,9992E 03
51 208 % 2.5 16.5 2631, 1773, NACCEPT * 16.74 2573, 1736 NACCEPT 0.3717€ 02
52 210 1.9 19.6 2089. 1422. NACCEPT # 16.74 2655. 1789, NACCEPT ~0.3664E 03
53 212 % 2.2 17.5 2403, 1626, NACCEPT % 16,74 2572, 1735, NACCEPT ~0.1089E 03
54 214 % 2.4 16.9 2466, 1667,  NACCERT ¥ 16,74 2494 1685.  NACCEPT -0.1805E 02
55 216 % 2.5 16.1 2638, 1778, NACCEPT % 16.74 2694, 1685,  MACCEPT 0.9314F 02
56 218 = 2.1 18.1 2231, 1515. NACCEPT *= 16.74 2518, 1701. NACCEPT -0.1858E 03
57 220 = 2.3 17.1 2417. 1635,  NACCEPE % 16.74 2492, 1684,  MACCEPT -0.4848€ 02
58 222 % 2.5 1604 2577, 1738, NACCEPT #. 16,74 24%2. 1683, MACCEPT 0.54908 02
59 224 * 2.4 16:9 2504, 1692, NACCEPT * 16474 2542, 1716 NACCEPT -0,2431E 02
60 226 * 2.3 17.0 2479, 16754 NACCEPT = 16,72 2541, 1715. NACCEPT ~0.4005€ 02
61 z28 % Zat 16.0 3147. 2104. NACCEPT ¥ 16,74 2929. . 1965, NACCEPT 0.1394E 03
62 230 * - 1.8 20.5 3834, 2541.  NACCEPT & 16,74 5185. 3391,  NACCEPT ~0,8494E 03
63 232 * 0.8 34,0 2962, 1986. NACCEPT * 16,74 8580, 5486, NACCEPY ~0.3500€ 04
64 234 % Q.4 53.0 1523, 1052. NACCEPT *  16.74 8578 5485 RACCEPT T~0,4433E Oh
65 236 % 1.1 27.7 2914, 1955« NACCEPT * 16.74 62174 4033, NACCEPT -0.2078E 04
66 238 % 1.4 2345 2722. 1832 NACCEPT * 16.74 4521, - 2974 NACLEPT ~0.1142E 04
67 240 * 2.3 1745 4090, 2703, NACCEPT * 16.74 4361 2874, NACCEPT ~0.1708E 03
68 242 % 1.0 29.4 1906. 1303, NACCEPT % 16,74 4438, 2922.  NACCEPT ~0.,1619E 04
49 264 % 1.6 22.3 2655, 1789. NACCEPT % 16,74 4073, 2692, NACCEPY -0.9032E 03
70 246 % 242 17.9 2842, 1909. NACCEPT % 16.74 3144, 2102. RACCEPY -0.1931E 03
71 248 ¥ 2.3 17.5 3532, 2350. NACCEPT %= 16.74 3762, 264964 NACCEPT -0.1459€ 03
72 250 * 2.1 i8.2 4G64. 3252, NACCEPT = 16,74 - 5642, 3675, NACCEPT -0,4232E 03
73 252 % 0.9 32.4 2001, 1365, NACCEPT % 16474 5395, 3522, NACCEPTY -0.2157E 04
T4 254 % 1.4 23.7 2134. 1452, -NACCEPT -# 16,74 3596, 2390. NACCEPT ~0,9383E 03
15 256 % 2.3 17.1 2969. 1990, NACCEPT %= 16474 3062, 2050, MNACCEPT ~0.5970E 02
76 258 * 2.4 16.9 3700, 24564 NACCEPT # 16,74 3757, 2492, NACCEPT -0.3659E 02
77 260 * 2.0 1Be8 4090. 2703, NACCEPT * 16,74 4861 3188, NACCEPT ~0.4849E 03
78 262 * 1.0 31.0 2181. 1483, NACCEPT ~# 16,74 5508+ 3592, NACCERT -0,2109€ 04
79 264 X 1.6 22.1 3709. 2462, NACCEPT % 16.74° 5632, 3569, NACCERT -0.1207¢ 0%
80 266 ¥ 1.4 24,2 3558, 2366, NACCEPT % 16,74 5193, 4018, NACCEPT ~0.1651F 04
81 268 * 1.4 24,2 4448, 2928, NACCEPT & 16,74 1739, 4971 NACCEPY ~0,2043E 04
82 270 * 0.6 41.9 1840, 1260. NACCEPT %= 16.74 7282, 4690, NACCEPT «0,3430E 04
83 272 = 1.2 26.7 3316, 2212, NACCEPT ¥ 16.7% 6650, 4325, NACCEPT ~0.2113E O4
84 274 ¥ 13 2541 3461, 2304. NACCEPT #* 16,74 6345, 4112 NACCEPT ~0,1R08E 04
85 276 % 0.7 3647 2113, 1438, NACCEPT ¥ 16.74 68724 4438, NACCEPT -0.2999E 04
86 278 * 0.7 39.8 1607 1107. NACCEPT 16,74 SBAYG. 3829, NACCEPY -0,2722E 04
87 280 * 1.3 25.1 2596, 1751, NACCEPT # 16474 4755, 3121, NACCEPT -0.1371E 04
88 282 * i.3 25.8 2147, 1460, NACCEPT & 16,74 4120, 2722 NACCEPT ~0,1261E 04
89 284 % 1.2 26.9 2131, 1450, NACCEPT % 16.74 4336, 2858, NACCEPY ~0.1408E 04
S0 286 % 1.3 25.0 2454, 1659, NACCEPT x 16,74 4432, 2956 NACCEPT «0,1297€ 04
91 288 % 1.9 19.5 3849, 2551 NACCEPT = 16.74 4843, 2177. NACCEPY ~0,62598 03
92 290 % 1.8 20.5 4429, 2917,  NACCEPT * 16,74 60234 1912, NACCEPT ~0,995%5E 03
93 292 ¥ 1.8 20.4 4974, 3259, NACCERT. & 16474 66724 4314, NACCEPT ~0.1056E 04
g4 294 % 1.3 24.9 3581, 2444,  NACCEPT & 16,74 6671, 4313, NACCEPT ~0.1869E 04
95 296 * 1.7 20.7 4714. 3096, NACCEPT * 16.74 5493, 4204,  NACCEPT ~0,1108E 04
96 298 % 2.2 17.8 6237. 4045, NACCEPT * 16.74 6852, 4425, NACCEPT -0,3803E 03
97 300 % 1.3 25.3 3786, 2511, NACCEPT * l16.74 7066 4545,  NACCEPT ~0.2034E 04
98 302 * 0.7 37.1 1871, 1281. NACCEPT % 16,74 6164, 4000 NACCEPT -0.2719€ 04
?9 304 * 1.1 28.2 2625, 1770, NACCEPT # 16,74 57324 3732, NACCEPT ~0.1962E 0%
100 306 * 0.9 32.0 3008, 2015.  NACCEPT * 16.74 7949, 5100,  NACCEPTY -0,3084F 04
101 308 *# 0,5 46.0 1742, 1196, NACCEPT % - 16.74 . 7947, 5099,  NACCEPT -0.3903¢ 04
102 310 * 0.5 46.0 1500, 1036, NACCEPT * 16,74 . 6842, 4419,  NACCEPY -0.3382E 04
103 312 * 1.0 30.4 2141. 1456, NACCEPT *. 16,74 5239, 3424.  NACCEPT -0.1968E 04
104 314 x 2.5 16.2 4772, 3132,  NACCEPT ®» 16,74 4559, 299A.  NACCEPT 0.1336€ 03
105 316 * 2.5 16.4 5495, 3584, NACCEPT ¢ 16,74 5350 3494,  NACCEPT 0.9015E 02
106 318 2.6 15.8 8079. 3947,  NACCEPT = 16,74 5592, 3644,  NACCEPT 0.3028E 03
107 320 * 2.6 15.7 5999, 3897. -NACCEPT % 16.74 5466, 3566.  NACCEPT .0.3311E 03
108 322 * 2.0 18.7 %835. 2983.  NACCEPT * 16.74° 5346, 3491,  NACCEPT ~0.5081F 03
109 324 & 2.4 16.9 5494, 3583, NACCEPT % 16,74 5588. 3642.  NACCEPT ~0.5854E 02
110 326 * - 2.2 18.0 5969. 3879,  NACCEPT * 16,74 6643, 4296,  NACCEPT ~0.4173E 03
11l 328 = 1.9 19.4 ©333.  4104. NACCEPT ¥ 1l6.74 79274 5086.  NACCEPT -0.9816E 03
112 330 = 0.7 38.2 . 2737. 1B42.  NACCEPT # 16.74 G449, . 6015.  MNACCEPT ~0.4173E 04
113 332 = 0.5 49.0 . 1753, 1203, NACCEPT * 16.74 8771, 5603,  NACCEPT -0.4399E 04
114 334 % 1,0 30.8 3067, 2053. NACCEPT * 16.74 7673, 4930, . NACCEPT -0.2817€ 04
118 336 ® 0 2.2 18.0 SR12. 3781, . NACCEPT % 16.74 6460, 4183,  NACCEPT T -0.4016E 03
116 338 » 1.8 20.6 4714. 3096.  HNACCEPT = 16.74 6458. ° 4182.  NACCEPT -0,1086E 04
117 340 % 2.2 17.8 5Aa13. 3658. NACCFPT  *  1h.T74 Al34. QA1 NACCFPT ~0.3231F N3
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19.4 656% ., 4235, NACCEPT. = 16.74 8174, 5237. NACCEPT ~0.1002E 04
48.1 1797, 1232, HACCEPT * 16.74 8755, 5593. NACCEPT ~0.4361E 04
42.7 2004, 1367, NACCEPT * 16.74 8170, 5235. NACCEPT ~043867E 04
50.6 1371. 952, PACCEPT % 16.74 7207. 4bb4 . NACCEPT: -0.3692E 04
4lup 1360. G4, PACCEPT % 16,74 5325. 3478 NACCEPT . =042534E 04
30.0 17564 1205, NACCEPT = 16.74 %222, 2786. NACCEPT ~0.1581E 04
29.3 1702. 1170, NACCEPT % 16.74 3949. 261 4. NACCEPT =0.1444%E 0%
2643 2100. 1430, NACCEPT & 16.74 4149, 2740. NACCEPY -0.1310E 04
34,3 1368, 949, PACCEPT % 16.74 4012, 2653, NACCEPT ~0.1704E 04
263 ig78. 1285. NACCEPT & 16,74 3707. 2460, NACCEPT ~0.1176E 04
27.6 1831, 1256, NACCEPT * 16,74 3882, 2572 NACCEPT -0.1318E 04
26,0 2385, 1614, RACCEPT = 16,74 4614 . 3033, NACCEPT -0.1418BE 04
2543 2793. 1878, NACCEPT * 16074 5201, 36401, NACCEPTY -041523E 04
27.4 2775, 1866 NACCEPT % 16474 5819. 3785. NACCEPT ~0.1919E 04
18.0 5491. 3581, NACCERT * 16,74 6108. 3965, NACCEPT -0.3838E 03
17.9 5969 . 3879, MACCEPT ®= 16.74 66020 4271 NACCEFT -0.3918E 03
24.4 4078, 2695, NACCEPY * 16,74 7182 4629 NACCEPT ~0.1933€ 04
9.9 2008. 1370. HACCEPT % 16,74 7398. 4761 NACCEPT ~0.3392E 04
20.9 5013, 3283, NACCEPT % 16.74 6974, 4500, WACCEPT ~0.1217E 04
2042 5112 3345, MACCEPT ® 16,74 6778, 4380. NACCEPT -0.1034E 04
15.8 5005 3278. HACCEPT * 16,74 6420, 4158, NACCEPT ~0.8802E 03
19.2 5231, 3419, NACCEPT = # 16,74 6418, 4157. NACCEPT ~0.7379E 03
20.2 5259, 3436, HACCEPT * 16.74 6966, 4496, NACCEPT -0.1059E 04
23.3 5120« 3350. NACCEPT ®  16.74 8406. 5379. NACCEPT ~0.2030E 04
51.3 1464, 1013, NACCEPT % 16474 7861, 5046, NACCEPT ~0.4033E 04
3%.9 1699, 1168, NACCEPT % 16.74 6247, 4051 . NACCEPT ~0.2B83E 04
28.% 2693, 1614. NACCEPT % 16.74 5941, 3861. NACCEPT ~0.2048E 0%
431 1732, 1190, NACCEPT % 16,74 7162, 4616 MACCEPT -0.3427€ 04
47,1 1662 1144, WACCEPY % 16.74 7853 5041, NACCEPT -0.3897E 04
479 1735, 119%. NACCEPT ® 16,74 8353, 5371 NACCEPT ~0.41B0OE 04
50.4 1504. 1039 NACCEPT * 16474 1849 5038, NACCEPT -0.3999€ 04
hbo4 1353, 933, PACCEPT # 16,74 6237, 4045 ¢ NACCEPT ~0.3106E 04
2604 2360, 1598, NACCEPT % 16.74 4677, 3072. NACCEPT =0.1474E 04
17.5 4004, 2649, NACCEPT # 16,74 4266, 2814 NACCEPT -0.1651E 03
1661 4090, 2703, NACCEPT % 16,74 3858, 2556 NACCEPT 0.1465E 03
1642 46404 3049. MACCEPT % 16.74 4418, 2910. NACCEPT 0.1395E 03
15.8 5762 3750, NACCEPF % 16.74 5281« 3451, NACCEPT 0.2991E 03
3%9.3 1687. 1160, NACCERPY #® 16.74 6072 3943, RACCEPT ~0.2783E 04
39,8 169G, 1168, KACCEPT & 16474 - 6226, 4038, NACCEPT ~0.2871E 04
4423 1568, 1081. NACCEPT = 16,74 67432, 4358 NACCEPT ~0,3277€ 04
b3 1568, 108k . NACCEPT #* 16.74 6742, 4357. NACCEPT -0.3275€ Q4%
30.3 1629, 1122, NACCEPT * 16.74 3978. 2632, NACCEPT ~0.1510E 04
19.3 2003, 1367. NACCEPT % 16,74 2475, 1673, NACCEPT -0.3061E 03
20.1 1840, 1260 RACCEPT * 16,74 2425, 1641, NACCEPT -0.3800E 03
16.5 2369, 1604, NACCEPT ¥ 16474 2400, 1625. NACCEPT

16.9 2645. 1782, NACCEPT % 16,74 25693. 1813. NACCEPT

18.1 2918, 1958. NACCEPT # 16,74 3275. 2186. NACCEPT

16.8 4834, 3171, KACCEPT * '16.74 4845, 3178. NACCEPT

3zet - 1909. 1305, KACCEPT * 16.74 5382, 3514, NACCEPT

2303 2778 1868« NACCEPT % 16,74 4569, 3004« NACCEPT

18.5 2857, 1919. RACCEPT * 16,74 3316, 2212. NACCEPT

16.6 3212, 2184, MACCEPT * 16.74 3227. 2155. NACCEPT

16.4 3321. . 2215, NACCEPT # 16.74 3226, 2155, NACCEPT

16.5 3333, 2223. MACCEPT * 16,74 3269. 2182, NACCEPT

21.0 2321. 1573, NACCEPT % 16.74 3268. 2181. NACCEPT

14.7 3926, 2600, NACCEPT. * 16,74 3224, 2153 NACCEPT

21.2 2352, 1593, HACCEPT * 16.74 3357, 2238. NACCEPY

15.3 5209 . 3405, HACCEPT ¥ 16.74 455%. 2999 . NACCEPT

37.0 1840. 1260, NACCEPT % 16.74 60404 3922,  NACCEPT

37.8 1977, 1350, NACCEPT & 16,74 6709. 4337, HACCEPT

38.2 1998, 1364, NACCEPT % 16.74 6899, 4454« NACCEPT

4601 1649. 1135, NACCEPT » 16.74 1564, 4851 . NACCEPT

46.8 1610, 1110, NACCEPT = 16.74 75424 4850, HACCEPT

47,6 15240 1053. NACCEPT * 16.74 7311 4708. NACCEPY

4407 1416, 981, PACLEPT % a4 £185. 4013, .NACCEPY

39.1 1125, 787, PAGCEPT 2 16,74 4019. 2658. NACCEPT

16.5 1a64. 1132, KACCEPT * 16,74 1607. 1107, NACCEPT 0.2429E 02
1441 1109. 177. PACCEPT = 16,74 861« 610, PACCEPT 0.1668E 03
13.3 1125, 788. PACCEPT ¥ 16,74 801, 569. PACCEPT 0.2186E 03
13.3 1092, 766, PACCEPY * 16.74 77 553. PACCEPT 0.2127€ 03
13,7 SB85. 69%. PACCEPT- * 16.74 730. 521. PACCEPT 0.1730€ 03
13.2 954« 673, PACCEPT * .16.7¢ 669 4«79 . GOooD 0.1938E 03
12.9 1231, 858, PACCEPT # 16.74 830. 589, PACCEPT 0.2694E 03
13.7 2168, 1474, NACCEPT * 16,74 1604¢ 1106 KACCEPY 0.3682€ 03
24,0 1272, 885, PACCEPT * 16.74 21875 1486. NACCEPT ~0.6011E 03
22.8 1161, 812, PACCERT % 16.74 1850. 1267, NACCEPT ~0.4553E 03
18.6 854. 605, PACCEPT * 16,74 1002. 705. PACCEPT ~0.9998E 02
13.7 873, 622« PACCEPT % 16,74 650. 466 . 600D 0.1559€ 03
11.5 1011, 7il. PACCEPT % 16,74 5724 413, 600D 0.,2981E 03
1l.4 1095, 767 PACCERPT * 16.74 6164 443, © 600D 0.3243E 03
12,1 1091, 765 PACCEPT - * 16,74 667, 478, 600D 0.2864E-03
13.7 1161, 812, PACCEPT % 16.74 858, 608+ PACCEPT 0.2040E 03
15.3 1244, 867, PACCEPRT % 16,74 1091, 765, PACCEPT 0.1017€ 03
20.3 B87. 627, PACCEPT * 16.7% 1188, 830, PACCEPT -0.2024€ 03
13.5 1656, 1140, NACCEPT % 16,74 1200, 838, PACCEPT 6.3021E 03
18.0 1263, 880. PACCEPT * "l6.74 1411, 978+ PACCEPT ~0.9839E 02
13.7 2017, 1376« NACCEPT = 164,74 1499, 1036, NACCEPT 0.3395E 03
14,5 2048, 1396. NACCEPT # 16,74 1654, 1138, NACCEPT 0.2577E 03
14,2 2360 1598, NACCEPT % 16,74 1844, 1263, NACCEPY 0.3353E 03
18.8 1677 1153, NACCEPT * 16,74 1997, 1363, NACCEPY -0.2097€ 03
13.7 3252, 2171, NACCEPT * 16.74 23%6. 1622, NACCEPY 8.5491E 03
14,4 5183 3389. NACGEPT * 16,74 4130. 2728, MACCEPT 0.6608E 03
36,7 1673, 1151, NACCEPT % 16.74 5443, 3552. NACCEPT -0,2401E 04
39.4 1699, 1168. NACCEPT * 16,74 6135, 3984, NACCEPT ~0.2817¢ 04
34,1 2349, 1591. NACCEPT % 16474 6839. 4417, NACCEPT ~0.2826E 04
45.9 1466, 1014. NACCEPT * 16.74 6648, 4299 . NACCEPT -0.3285€ 04
28,0 1624, 1118, NACCEPT % 16.74 3518. 2341, NACCEPT -0.1223E 04
16.2 1735, 1191. NACCEPT * 16,74 1650, 1135. NACCEPT 0.5588E 02
13.6 1935. 1323, NACCEPT % 16.74 1423, §86a PACCEPT 0.3364E 03
15.0 2352, 1593. NACCEPT * 16.74 1992. 1360. NACCEPY 0.2335E 03
18.7 2934, 1968, NACCEPT * 16.74 3464 2306, NACCEPT -043382€ 03
35,1 1454, 1006+ NACCEPY ® 16.74 4425, 2914. NACCEPT -0,1908E 04
35.9 1358, 943, PACCEPT # 16.74 4266. 2814. NACCEPT ~0.1871€ 04
25.9 1822, 1243, NACCEPT = 16.74 3512. 2337. NACCEPT ~0.1088E 04
2646 1526. 1054, NACCEPT * 16.74 3061. 2049, NACCEPT -0.9956€ 03
36.7 1339, 930. PACCEPT * 16,74 4340, 2861, NACCEPT -0.1931E 04
30.0 2161, 1469, NACCEPT * 16,74 5188 3392, NACCEPTY -0.1923E% 04
43.8 1065, 747, PACCEPT ¥ 16474 4502. 2962, NACCEPT -0.2215E 04
27.8 1034. 721, PACCEPT * 16.74 2209. 1500, NACCEPTY -0.7738E 03
16.3 1277, 8894 PACCEPT * 16,74 1223, 853« PACCEPT 0.3621E 02
14,1 1278. 890, PACCEPT * 16.74 993, 699, PACCEPT 0.1904E 03
14.4 1169 817. PACCEPT * 16.74 935, 680« PACCEPT 0.1573E 03
12.5 1398, 969. PACCEPT * 16,74 899, 636, PACCEPT 0.3336E 03
12.5 1477, 1022. NACCEPT # 16,74 953. 672 PACCEPT 0.3496E 03
12.5 2841, 1908. NACCEPT % 16.74 1832. 1255, NACCEPT 0.6533E 03
12,8 4393, 28%4. NACCEPT * 16.74 2940, 1972. NACCEPY 0.9223E 03
27.3 1703. 1170. NACCEPT * 16,74 3553. 2363, NACCEPT -0.1192E 04
29.5 1184, 827. PACCEPT * 16,74 2767. 1861, NACCEPT ~0.1034€ 06
16.0 1693, 1164 NACCEPY = 16,74 1586. 1094. NACCEPT 0.7040E 02
15.5 1106, T77. PACCEPT * 16.74 991. 698 . PACCEPTY 6.7935E 02
14.0 1718, 1180. NACCEPT * 16.74 1321. 918, PACCEPT 0.2618E 03
19.2 1385. 960. PACCEPT * 16.74 1698. 1167, NACCEPT -0.2068€ 03
23.0 1796, 1231, NACCEPT * 16,74 2899. 19454 NACCEPT ~047142E 03
21.6 2841, 1909. NACCEPT » 16.74 4169, 2753. NACCEPT ~0,8442E 03
4143 930. 656, PACCEPT = 16,74 3600. 2392, NACCEPT ~0.1736E 04
21.8 132%9. 924 PACCEPT % 16,74 1979, 1351. NACCEPTY ~0.4275€ 03
18.2 1192, 832. PACCEPT % 16.74 1357. Q424 PACCEPT -0.1097E 03
18,4 1145. 801. PACCEPT * 16,74 1319. 917. PACCEPT -0.1157E 03
16.3 1271. 885. PACCEPT = 16.74 1217. B&T. PACCEPT 0.3591E 02
17.6 1027 122, PACCERPY % 16.74 1106, 173, PACCEPT ~0.5119€ 02
15.6 1055. T4 PACLFPT % 1A.Ta os0 ce parccoT n 7T1EAC N7
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12e%
15.1
16.8
14.9
14,1
1245
20.9
14.6
13,4
28.2
28.4
30.3
20.3
13.1
11.9

11.7

117
13.0
12.3
12.3
11.9
13.1
12.7
32,2
164
16.3
15,3
13.2
14.8
13.8
13.3
20.2
15.5
13.8
13.5
12,7
13.2
124
3.1
11.9
14.8
12.4
27.7
14.0
13:6
11.7
11.9
12.1
12.7
12.1
14,4
13.6
16.8
28.0
45.9
2441
16.2
27.6
16.2
15.9
11.2
14.5
14.5
3641
27.6
31.4
16,2
13.2
13.6
13.9
16.1
1602
14,5
19.6
23.9
19,9
22.7
13,2
14.1
39,1
35.2
23.9
17.3
14.2
15.4
13.4
1641
14.2
14.7
17.6
14.7
15.6
18.7
20.4
1647
14.7
17.3
15.3
36.7
20.4
16.1
14,7
14.2
14.7
13.5
14,6
15.3
15.3
37,5
44,1
19.5
16.1
21.4
22.6
16.3
16.3
21.4
15.1
146.6
16.0
18.8
19.4
23,9
44,7
25.1
25.4
16.0
17,1
14.6
16.0
1344

19 @

1287.

2153.
2454«
2019.
268R.
2293.
2774,
2007

1010,
1394,
2703.
2409,
1975,
1627.
1651.
1110,
1767,
1843,
1652.
1744,
2762,
2487.

896.
1758,
1464,
1659
1377,
1810.
1555.

1865,
sany

73

NALLEVE %
PACCEPT
PACCEPT %
PACCERPT  #
PACCEPT *
NACCEPT  *
PACCEPT %
NACCEPT ¥
NACCEPT #
NACCEPT  *
NACCEPT %
PACCEPT =
PACCEPT *
NACCEPT
PACCEPT *
PACCEPT  *
PACCEPT *
PACCEPT #
PACCERPT %
PACCEPT #
PACCEPT #
PACCEPT *
NACCEPT %

6000 *
PACCEPT *
PACCEPT %
PACCEPT %
NACCEPT %
PACCEPT *
PACCEPT
NACCERY
PACCEPT
PACCEPT #
PACCEPT ¥
PACCEPT #
PACCEPT  *
PACCEPY  *
PACCEPT  #
PACCERT »
PACCEPY =
PACCEPT *
NACCEPT =%
PACCEPT #
PACCEPT  *
PACCEPT %
PACCEPT *
PACCEPT %
PACCEPT  #
NACCEPT %
NACCEPT
PACCEPT *
NACCEPT =
NACCEPT %
NACCEPT *
PACCEPT %
NACCEPT %
NACCEPT ®
PACCEPT  #
NACCEPT #
PACCEPT #
NACCEPT  *
PACCEPT =
NACCEPT #
PACCEPT  *
NACCEPT %
NACCEPT  *
NACCEPT %
NACCEPT  #
NACCEPT %
NACCEPT  #
NACCEPT #
NACCEPT #
NACCEPT %
NACCEPT %
PACCEPT *
PACCEPT *
PACCEPT *
NACCEPT =
NACCEPT %
PACCEPT #
PACCEPT *
PACCEPT %
NACCEPT  #
NACCEPT  *
NACCEPT =
NACCEPT *
NACCEPT  #
NACCEPT  *
NACCEPT *
NACCEPT %
MACCEPT %
NACCEPT
NACCEPT %
PACCEPT #
MACCEPT =
NACCEPT
NACCEPT %
NACCEPT =
PACCEPT *
NACCEPT =
NACCEPT #
NACCEPT
NACCEPT %
NACCEPT  *
MACCEPT #
NACCEPT  *
NACCEPT #
NACCEPT %
NACCEPT *
NACCEPT %
NACCEPT %
NACCEPT  *
NACCEPT %
NACCEPT  #
NACCEPT  #
NACCEPY %
NACCEPT #
NACCEPT =
NACCEPT  *
NACCEPT %
NACCEPT #
NACCEPT  *
NACCEPT  #
PACCEPT =
NACCEPT %
NACCEPT %
NACCEPT #
NACCEPY %
NACCEPT  #
NACCEPT =
NACCERPT #

MarcenT

raviert
PACCEPT
PACCEPY
PACCEPT
PACCEPY
PACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCERTY
PACLEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
GOUD
PACCEPTY
NACCEPT
NACCEPY
PACCEPY
PACLEPTY
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPT
KACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPY
NACCEPTY
NACCEPT.
NACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCERT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
u

scrrox

Ued(uoc
0.1305E
~0.4633E
0.1263E
0.2026€
0.4703E
-0.2507E
0.2554E
0.7427E
~0.1377E
~06.1152E
-0.1038€
-0.25%9€
0,3031€
0.3673E
0:3894E
0.3713E
0.2374€
0.2910E
0.3027E
0.3499€
0.2844E
0.4384E
~0.6166E
©.2807E
0.3584E
0.1142€
0.3064E
0.1254E
0.2246E
0.3334E
-0.2132E
0.7825€
0. 2004E
0.2162E
0.2752E
0.2376€
0.3032€
0.2102€
0.3089E
0.1408E
0.6191€
~0.6352E
0.2184E
0.1900E
0.3734E
C.3781E
0.3616E
6.3373€
0.4218E
0.1910€
0.3110€
-0, 7894E
~0.1777€
-0, 2443E
-0.7566E
0.8407E
~0.7400E
0.5111E
0,6243E
0.6565E
0.1597E
6.3709€
~0.2011E
-0,1986E
-0.1755E
0.9462E
0.3410F
0.2988E
0.2775E
0.6491E
0.5440F
0.2778E
~0.3178E
-0.,6325¢
~0.2532€
-0.3104E
0.4592E
0.6154E
-0.2151€
-0.1739E
-0.6300E
-0.5413E
0.2736E
0.1382E
0.4187€
0.6089E
0.3084E
0.2428€
-0.8710€
0.2523€
0.1347E
-0,1938E
-0.3158€
0.8488E
0.3424E
-0.8209E
0.3291F
~0.1814E
-0.4927E
0.7633F
0.2555E
0.3170E
0.2560F
0.4153E
0.2391F
0.1845€
0.64454E
~0.3287E
~043036E
~043364E
0.1545E
-0.1018E
-0.1057€
0.6425€
0.5778E
~0.46T5E
0.2481E
0.3251E
0.9969€
-0.3112€
~0.657T€
-0.1654€
-0.2761E
-0,1386E
-0.1204E
0.1003E
-0.4586E
0.3227€
0.9506E
0.5026E

us
03
[133
03
03
03
03
03
a3
04
04
Q4
03
03
03
03
03
03
03
03
03
o3
03
03
02
02
03
03
03
a3
03
03
o2
03
03
03
03
03
03
03
03
63
03
G3
03
03
03
03
03
03
03
03 -
o1
04
04
03
02
03

02
03
03
03
Q4
04
04
c2
03
03
Q3
0z
02
03
03
03
03
03
03
03
04
04
03
02
03
03
03
02
03
03
a2
03
a3
03
03
o1
03
02
03
04

02
03

03
03
03
03
a3
04
C4
03
03
04
o4
02

03
03
03
02
03
03
04
04
Q4
04
a3
02

[+F3
a3



382
383

384

385
386
387
368
38%
390
391
392
393
394
395
396
397
398
399
400

DATA

/8

810
872
874
B8T6
878
880
-3
884
886
888
890
892
894
896
898
300
902
904
906

DEPTH

RS E Az EREP HA KL DS SR

Yy

N NN NN

PO R WU NNW PO ® e

s s 3 O N e SN

FiK)

JOB TIME SUMMARY,..COMPI

1560,
1558,
1966,
2273,
1711,
1565,
1309.
1678
3576.
1171
2231.
1203,
2875,

880,
1394,
1538,
1505.
1449,
1615,

TDSF

PROGRAM TIME

15.5 2331.
15.7 2298.
15.2 2931.
15.8 3412,
21.8 2536,
23,7 2308.
24.9 1915.
18.0 2484,
15.5 5482
403 1704.
2245 3346,
2544 1753,
1845 4363,
5101 1263,
37.8 2045,
28.2 2267.
23.5 2217
21.8 2130,
20.2 2386,
PORF(K] SPLONF
PROGRAM BY~-—=

ROMNALD #. BRIMHALL
BOX 31 CAKPYS BHTA.

SOCORROy R. H.

87801

LE 01745 ASSEMBLE 00005

74

NACCEPT
NACCEPY
MACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
PACCEPT
HACCEPT
N&GCCEPT
NACCEPY
NACCEPT
NACCEPT

REMARKS

IN SECONDS

LNKEDT 0053

P S R L R

#*

"

S

16474
16.74
16.74
16.74
16.74
16,74
16.74
16474
16,74
16.74
16.74
16.74
16.74
16,74
16.74
1674
16.74
16.74
16,74

PORFF

2087,
2086«
2549.
3142,
3760,
3886,
3473,
276t.
4875«
6363 .
5205.
3271
5086,
6730«
6933,
4972,
34688
3175.
3174,

SPCOFF

G.17125008 €3

UTILS 0000S

1621,
1421.
1721,
12101,
2484,
2574,
2312,
1857,
3196.
4123,
3403,
2183.
332%e
4350,
4675 .
3257,
2449 .
2122,
2122.

TDSFF

USER -0363S

NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
KACCEPT
NACCEPT
NACCEPT
NACCEPT

NACCEPT"

NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCERT

REMARKS

0.,1586E 03
0.1373E 03
0.2454E 03
0.1720E 03
-0,7B28E 03
~0.1009€ 04
-0.1003E 04
~0.1787¢ 03
0.3796E 03
-0.2952E 04
~0.1171E 04
~0.9801E 03
~0s4540E 03
~0.3470E 04
-0.3081lE 04
~0.,1719E 0%
-0.9432E 03
-0.6728E 03
-0.5066E 03

DIFFER{TDS)

TOTAL YIME 009# 505
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FORTRAN TV

ORTRAN 1V

77

MDDEL 44 PS VERSIGN 3 LEVEL 1 DATE 69118 NEW MEXICO TECH

[
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[4
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C
[
[
[
C
[
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(4
C
c
C
[
c
4
4
4
C
4
4
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blkP.lO,BSB.BRlMHALL(AyP.L) DET WAT QUAL FR RES LOGS

COMPARISON OF WAYER QUALITY DETERMINAT IONS FROM TAQUIFER UNIT F?
AND FIELD FORMATION RESISTIVITY FACTOR F(F)E
ct#a#é*Bk*ﬁﬂtQ$¥$k¥¢t$#*t*tv$##ﬂvkk$n###»#vk#ﬁxtﬁt#*##ﬁx*z*t:ntttk
CITY OF BELEN--WATER WELL w4 PLOTS

RESISTIVIVY LOG INTERPRETATION PROGRAM FYSFF2--—*

t*#ltt*t"i*ﬁ#%*w*ﬁ‘##$$$##$t$*#$#t*(‘t$t#ﬁk#”t*#‘*##ﬁ*ﬂﬂtﬁt**#ﬁ*tﬁﬁ
PURPOSE OF FVSFF2w—

FYSFFZ COMPARES TOTAL DISSOLVED SOLIDS DETERMINAT IONS COMPUTED

BY THE F-METHOD AND THE FF-METHOD IBRIMHALLy 1969}« THIS COM-
PARISUN IS5 FOR EVALUATING ORE METHOD AGAINST THE OTHER. THE RE-
SULTYS ARE PRESERTED 1IN TABLE EORH~~COLUMNS LISTING DATA POINT .
NUMBER, DEPTH, F» POROSITY INDEX, SPECIFIC CONDUC TANCE AND RESIS~
FIVITY OF WATERs REMARKS STATING THE ACCEPTABILITY OF WATER, AND
THE ARITHMETIC DIFFERENCE BETWEEN VALUES OF YDSF AWD TODSFF EX-
PRESSED AS BIFFER{TDS) = JOSF-TDSFF-~THE PLOT TDSF VS TOSFF TLLUS-
TRATES DIFFERENLES GRAPHICALLY THE PLOT £ VS FF SHOWS THE VARIA-=
TION OF THE APPARENT FORKATION RESISTIVITY FACTOR FROM MINIMURM T0
MAXIMUM VALUDE. CLAY QEARING BEDS ARE 01STINGUISHED FROM SANDS
AND GRAVELS ON THE PLOTS. FVSFF2 1S APPLICABLE TO ANY GEUGRAPHIC
AREA BUT 15 LIMITED 70 WATER MWELLS WHICH HAVE BEEN LUGGED BY A
MACRORESISTIVITY DEVICE AND A MICROLOG.

"o e R AR AR AR % BHREH
REFERENCES~——

BRIMHALLy Re Mae DIGITAL RNPLNSTS 3F BOREHOLE~HEASURED AQUIFER
RESISTIVITY TO DETERMINE WATER QUALITY: UNPUBL ISHED MASTER OF
SCIENCE THES1Ss He MEX. INST. MIN. AND TECH.+ SOCORROy JUNE 1969,

CALIFORNIA COMPUTER PRODUCTS « PROGRAMMING FOR CALCOMP DIGITAL
TMCREMENTAL PLOTTERSy ANAHIEM, 1966,

100Dy De Koy GRUURD WATER RYDRDLOGY s WILEYs NEW YORK, 195G,
¥ wE 2R HRREEEERKAEEIEE

ABEEH L wREE 25
NOMENCL ATURE ==

SCALAR QUANTITIES~-~

F1 = INITIAL TIME-VALUE FOR CALLULATING EXECUTION TIME.

1 = SUBSCRIPT FOR ARSCISSA OF FPN.

K = INTEGER SUBSCRIPT OR REPEAT CYCLE IN CALL SCALE--K=1.
RMF = KUD EILTRATE RES!ST%V!IY‘-DHM-METERS.

RMC = HUD CAKE RESISTIV!TY--OHM—METERS.

AM = CEMENTATION EXPONENY IN F = A/POR%ZAM.

PHIC = EMPIRICAL PORDS1TY INDEX ABOVE. WHICH THE AGUIFER UNET 1S
CLASSIFIED CLRY OH THE CODRDINATE PLOTS =%« B

AVTEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.
0 = TOTAL DEPTH OF WELL FOR CALCULATING GRAD«

BHT = .BOTTOM HOLE TEMPERATURE FOR CALCULATING GRAD.

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICD TECH
N = NUMBER OF DATA POINTS AND 80 200 ITERATIONS.
A = COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THC = 1/8 INCH.
8 = COEFFICIENT IN HUD CAKE CORRECTION EQUAT [ON-~THC = 1/8 INCHe
¢ = COEFFICIENT IN MUD CAKE CORRECTION EQUATIOR--THC = 1/8 INCHe
D= COEFFICIENT IN MUD CAKE CORRECTION EQUATIOH--TH( = 1/8 INCH.
£ = COEFFICIENT IN MUD CAKE CORRECTION EQUATION-~THMC = 1/8 INCH.
Q= COEFFICIENT IN MUD CAKE CORRECTION £QUATION-~THC = 1/8 1NCH.
6 = COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THC = 1/8 INCH.
GRAD = TEMPERATURE GRADIENT OF AQUIFER.
T2 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIRE.

TIME = PROGRAM EXECUTION TIME~~SECONDS»

= INTEGER SUBSCRIPT. OR DO INDEX, OR 'SYRBOL CONTROL IR CALL

LINE.

TEMP = TEMPORARY STCRAGE LOCATION.

SH = MAXIMUM LENGTH OF LINE REPRESENTING ABSCISSA.

SH = MAXIMUM LENGTH OF LINE REPRESENTING QROINATE.

pIv = NUMBER OF pIVISIONS PER FDOT OF ABSC1SSA AND ODRDINATE.

X0 = ABSCISSA CUDRDINATE OF THE STARTING POINT OF ORDINATE AX1IS.

Y0 = QRDINATE CUDRDINATE OF THE STARTING POINT OF ORDINATE AXES.
NCD = NUMBER OF CHARACTERS IN THE ORDINATE AXIS TITLE IN CALL AXIS.
THETA = ANGLE OF THE ORDINATE AND ABSCISSA AX1S-~DEGREES.

XA = ABSCISSA COORDINATE OF THE STARTING POINT OF ABSCISSA AX1S.

YA = ORDINATE COORDINATE OF THE STARTING POINT OF ABSCISSA AXIS.
NCA' = NUMBER OF CHARACTERS IN THE ABSCISSA AX1S.TITLE IN CALL AX1S.
X = ABSCISSA COURDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYMBOL.

HEIGHT = HEIGHT OF CHARACTERS TO BE DRAWN BY CALL SYMBOL «

1S = INITIAL VALUE OF DO INDEX IN READ NONNUMERIC DATA.

1E = TERMINAL VALUE OF DO INDEX IN READ NONNUMERIC DATA.

SUBSCRIPTED VAR IABLES——

IDATA = DATA POINT NUMBER.

RMN = MICRONORMAL RESISTIVITY READ FROM MXCRULOG--OHH-NETERS.

RO = DEEP INDUCT ION RESXSTIV]TY——OHH-METERS.

JOEPTH = DATA PUINT DEPTH-~—=FEET .

F = APPARENT FORMATION RESISTIVITY FACTOR USED IN F~METHOD,

FF = FIELD FORMAT 30N RESISTIVITY FACTOR USED IN FF-METHOD.

TbSF = TOTAL DISSOLVED SOLIDS CONCENTRATIONS DETERMINED BY THE FF=

PPM.
{DSFF = TOTAL DISSDLVED SQOL IDS CONCENTRATIONS DETERMINED BY THE
FE~METHOD-—PPM. . .
RWF = WATER RESISTIVITY DETERMINED BY THE E-METHOD~-OHM-METERS «
RWFF = WATER RESISTIVITY DETERMINED BY THE FF—HETHOD—-OHH—METERS.
SPCONF = WATER SPECIFIC CONDUCTANCE DETERMINED BY THE F-METHOD--
MICROMHDS PER CENTIMETER.
SPCOFF = HWATER SPECIFIC CONDUCTANCE DETERMINED BY THE FF~METHOD~—
MICROMHOS PER CENTIMETER.
ERROR = NAME OF DIFFER(TDS ) = TDSF-TDSFF.
PORF = POROSITY INDEX DETERMINED BY THE F-METHOD-—%.
PORFF = PORGSITY INDEX DETERMINED BY THE FF-METHOD--X.
ORD = NAME OF THE ARRAY TO BE PLOTTED AS ORDINATE-=-TOSFF AND FF.
LAB1 = MNAME OF ALPHABETIC .ARRAY TO LABEL ORDINATE IN CALL AXIS AT
PLOT TDSF VS TOSFF e
LAB2 = NAME OF ALPHABETIC ARRAY TO LABEL ABSCISSA IN CALL AXIS AT
PLOT TOSFF VS TDSFF.
ABS = NAME OF THE ARRAY TO BE PLOTTED AS ABSCISSA--TDSF AND Fe
¥ = ORDINATE COURDINATE OF THE LOWER LEFT CORNER OF THE FIRSTY
SYMBOL IN CALL SYMBOL.
NS = NUMBER DF CHARACTERS IN LABEL AT CALL SYMBOL .

PAGE 000}

PAGE
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RXOC = BICRONORMAL REGISYIVITY CORRECYED FOR TEMPERATURE AND
#ODCAKE——OHM/METERS .

ROC = TEMPERATURE CORRECTED DEEP {NDUCT ION RESlST]VlTY*—OHH-HETERS

LAB3 = NAME OF ALPHABETIC ARRAY TOD LABEL ORDINATE IM CALL AX1S AT

PLOY F VS FF.

LAB& = NAME DF ALPHABETIC ARRAY TO LABEL ABSCISSA IN CALL AXIS AT

PLOY F VS FF.

X2z = AGSCISSA CDORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN

CALL SYMBOL~-TO LEGEND PLOT.

Y2 = ORDINATE CODRNDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN

CALL SYHBOL-=TO LEGEND PLOT.

X3 = ABSCISSA CUORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN

CALL SYMBOL--TO LEGEND PLOT.

Y3 = ORDINATE COORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IR

CALL SYMBOL-=TO LEGEND PLDT.

X4 = ABSCISSA CUGRDINATE OF LOWER LEFT CORNER OF FIRST SYHBOL IN

CALL SYMBOL—~TO LEGERD PLOT .

Y4 = ORDINATE CUDRDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN

CALL SYMEOL—-TO LEGEND PLOT,

X5 = ABSCISSA COORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN

CALL SYHBOL--TO UEGEND PLOT.

Y5 = ORDINATE CUORDINATE OF LOWER LEFY CORNER OF FIRST SYMBOL IN

CALL SYMBOL--TO LEGEND PLOT.

X6 = ABSCISSA CUORDINATE OF LDWER (LEFT CORMNER OF FIRST SYMBOL IN

CALL SYHBOL--TO LEGEND PLOT.

Y6 = ORDIMATE CUORDINWATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN

CALL SYMBOL~-TO LEGEND PLOT.

NS2 = NUMBER OF CHARACTERS N TYHE LABEL.
NS3 = MUMBER OF CHARACTERS In THE LABEL.
NS4 = NUMBER OF CHARAGTERS TN THE LABEL.
NS5 = NUMBER OF CHARACTERS IN THE LABEL.
NS6 = NUMBER OF CHARACTERS IN THE LABE

Le
PORFY = SECONDARY STORAGE ARRAY OF PORE FOR SORTING IN PREPARATION
Y0 PLOT.
JDEPTHL = SECONDARY STORAGE ARRAY OF JDEPTH FOR SURTING IN PREPA~
RATION TO PLOT.
RXOL = MICRONORMAL RESISTIVITY CORRECTED FOR BUD CAKE--OHM~METERS,
W = RATID RMH/RHC-—A PARAMETER IN MUD CAKE CORRECTIONS.
BCD = LOCATION UF ALPHABETIC ARRAY YO LEGERD PLOTSy (ORRESPONDS TO
RS(1}e ETC.
BCE = LOCATION OF ALPHABETIC ARRAY TO LEGEND PLOTSs CORRESPONDS TO
N52{1 1y ETC.
BCF = LOCATION OF KLPHABETIC ARRAY TO LEGEND PLOTSy CORRESPONDS TO
KS3{1}y ETCa
BCG = LOCATION U
NS4(11y ETC.
BCH = LOCATION
NSS{11s ETC.
BCI = LOCATION U
NS6{1)s ETC.

ALPHABETIC ARRAY 1O LEGEND PLOTS, CORRESPONDS TO

K

ALPHABETIC ARRAY TO LEGEND PLOTS, CORRESPONDS 10

©
b

ALPHABETIC ARRAY TO LEGEND PLOTS. CORRESPONDS TO

=

® e i

ETHERYH TR Rk S SRR PRI ST SRR RERTE
SUBROUTINES CALLED--NEW MEXICO TECH COMPUTER.
CLOCK
IBCOMR
SETHSG
pLOT

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXJCO TECH PAGE

SCALE

AX1IS

SYMBOL

FRXPR#

wRTEEY EEREH

CALL CLOCK({TLl}

D}HENSIDNIDATA(SOG)yRXD(SOO)yRD(500),JDEPTH(500)yF(502)vTDSF(502).
3YDSFF(502)'RHF(SDO)VSPCONF(SOO),SPCDFF(SOO).ERRUR(SOO)yPDRF(500).0
*RD(sOZ);LABX(ZG)'LABZ(BZ),ABS(SOZ)yY(Sl.NS(B),FF(SDZ),PORFF(SOO)’R
tMFF{SOO)qRXDC(SDO),RDC(5OD)yLA53148)yLABA(kB).XZ(Z)'YZ(Z)'X3(1)oYB
*(l)‘X“(Z);Y&IZ).NSZ(Z),NS3(1),NSA(Z),XS(Z).YS(Z)VNSS(Z).Xé(l)rYb(l
},HS611 }sPORFL(500), JDEPTI(S00)
*,RXD1{500 },H (5001

INTEGER BCD{151,8CE{B),BCF(21,BL6120)

*,BCH{3)
*,BCI{10} .

READ ALPHABETIC ARRAY TO LABEL ORDINATE IN CALL AXIS AT PLOT TOSF

VS TOSFF.

READ{5,1001 HLABL{T JoI=1v%)

1001 FORMAT(4A4)

READ ALPHABETIC ARRAY TO LABEL ABSCISSA IN CALL AXIS AT PLOT TOSF
VS TDSFF.
READ(5,1002 HLAB2{I1s1 = 143}

1002 FORMAT{3A4)

READ ALPHABETIC ARRAY TO LABEL OROINATE IN CALL AXIS AT PLOT F VS

FF.
READ(5,1003 H{LAB3(I},1 = 1,100

1003 FORMAT{10A%4)

READ ALPHABETIC ARRAY TO LABEL ABSCISSA IN CALL AXIS AT PLOT F ¥3
EF.
READ{S,10041{LABSI1),1 = 1,412

1004 FORMAT(12A4)

PARAMETRIC DATA.
AVTEMP = T2.

D = 607,
BHT = B80.
PHIC = 24,
AM = 1.5
RMF = G.68
RNC = 14.0
N = 291

READ RESISTIVITY DATA FROM CARDS.
READ(S,))(IDATA(K)'JDEPTH(K),RXU(K),RO(K). K = 14N)
FORMAT{214,1XsF4e1,F5.13

-

IDENTIFY PROBLEM AND WRITE SOME PARAMETRIC DATA,
WRITEL642)
2 FORMAT{ 19U, /40X, *VALENCIA COUNTY NEW REXICO WATER HELL® ¢ /46X, P (CIT
* %Y DF BELEN WATER WELL K41t /61X, YAQUIFER -F= AND FIELD —F- COMPARE
#SON® /773X 'FIELD FORMAT ION RES. FACTOR-FF . 2.4% /30X PRMF = 10,8
2 3 69 F1,/32Xs'H = 0.88 FOR PORF{K1} CALCULATIONS '}

_LABEL COLUMNS FUR LINE PRINTER RESULTS.
WRITE{6,300}

-0003

0004
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0025

0026
0c27

0028
0029
0030
0031
0032
0033
0034

0035

0036

0037
0038

06039
0040
0041
0043
0044

0045
0046
0047
0048

0049
0050
0051

0052
0053

0054

FORTRAN IV

0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065

0066
0067

0068

0069
0070

0071

0072
0073

0074

0075
0076

0077

0078
0079

00RO

0081
0082

0083

0084
0085

0086

nee0 0n 60

oa oo

eo oa a0 oo

[aX2X:Xa3a k2 Re}

300

8888

701
707
710

708
709

79

FORMAT(/ BXV'DATh'v“xv'DEPTH‘vng'*'12XylF(K)‘03XQ'PDRF‘K)'V3X"S
*PCDNF';BXV‘TOSF"AX"REHARKS"ZXv‘t’,ZX.'PDRFF'yBXy'SPCUFF'|3Xy‘TD
*SFF‘,hX"REHARKS"7X"D!FFER(TDS)‘)

LIST FE IN K LOCATIONS.
DO 8888 K = 14K
FFIK)} = 2442

CONSTANTS FOR MUD CAKE THICKNESS OF 1/8 INGHES
PP TR SR R EER R AR L AR
= ~0.3299839E-04

= +0.1307268E~01

= -0.2115985E+00

= 0,1284551E+401

= ~0,3342364€+01
e
=

+0.5336034E+01
~0,1859661E+01

PoOMOO P>

DETERKMINE TEMPERATURE GRADIENT.
GRAD = (BHT-AVTEMP)/TD

PRIMARY DO LOOP.
po 200 K & LN

APPLY MUD CAKE CORRECTIONS.

MUDCAKE CORRECTION FOR THC = 1/8 INCH ASSUMED

ADAPTED FROM SCHULUMBERGER tLOG INTERPRETATION CHARTS'y 1968, P34.
W{K) = RXO{K}/RHC

RXOLIK ) » (A*H(K)**6+B*N(K)**S*C*H(K)**4+D*H(K)**BfE”H(K)“*Z+Q*NlK
®)+G JERMC .

MAKE ALL DATA PUINTS CALCULABLE.
IF(RXO1{K },LE.0,0160 YO 611

APPLY TEMPERATURE CORRECTIONS.

ROCHK } = RO(K I®{AVTEMP + GRAD®JDEPTHIK 11/ 77
RXDCIK ) = RXDLEKI*{AVIENP + GRAD*JDEPTHIK} I/ TT.
60 1O 701

RXDLIK ) = RXD{K)

6o 10 700

DETERMINE RWs SPCOMD, TDS BY F-METHOOD.
F(K) = RXOC{KI/RMF

RUF(K) = ROCIKI/F(R)

SPCONF(X )} = 10000.00/RWF{R}

TDSFIK) = 6400./RHF(K}

DEYERMINE R, SPCOND, TDS BY FF-METHOD.
RWFF{K} = ROCIK}/FFIK]
SPCOFFIR) = 10000 .00/RWFF (K}

711 TOSFF{K) = 6400./RHFFIK)

DETERMINE DIFFERENCE IN TDS VALUES.

734 ERROR(K] = TOSFIK) = TOSFFIK}

13

71

~

HODE

10

DETERMINE PORBSITY INDEX,
PORFIK] = 30.0/{F{K}¥3{1.0/AH}}

DETERMINE POROSITY INDEX BASED ON FF.
PORFF(KT = 30,0/{FF{KI*=#{1.0/AN)}

L 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE

CLASSIEY EACH TOSF-TDSFF SET BY WATER QUALITY.

U. S PUBLIC HEALTH STANDARDS(TODD, 19591--
NACCEPT = TDS.GT.1000 PPM. )
PACCEPT = 500 PPH. .LT. TDS LT, 1000 PPM.
6000 = TDS JLT. 500 PPH.
TFETOSFK).GE.1000. AND.TDSFF{K).6EL1000,360 10 10 .
IF(TDSF(K).GE.!OO0.0.AND.TDSFF(K).GE.SO0.0.AND.TDSEF(K).LE.lOO0.0)
%60 TO 30
IF(TDSF(K).LE.}OO0.0.AND.TOSF(K).GE.SOU.O.AND.TDSFF(K).GE.lOO0.0)
*«GD TO 40
lF(TDSF(K).GE.SOU.O.AND.TDSF(K).LE.IOO0.0.AND.TDSFF(K).GE.SO0.0.AN
%D, TDSFF(K].LEL1000.0)60 TG 50
IF(TOSFIK J.LE.50G, . AND. TOSFF (K }.GE.1000. 160 70 60
IF{TDSF (K ).LE.500.0 ,AND,TDSFF{K}.LE.500.,0160 T0_20
IF LTDSEIK 1o 6E4 1000« AND,TOSFF{K 1.LE.500, 160 10 70
IF(TUSF(K).LT.SO0.0.AND.TDSFF(K).GE.SO0.0.AND.TDSFF(Ki.LT.lOO0.0)
*GO 1D 80 -
]F(TDSF(K).GE.SO0.0.AND.TDSF(Kl.LT.lOO0.0.AND.TDSFF(K).LT.BO0.0)GD
=78 90
HRIYE(b'S)XDATA(K1|JDEPTH(K).F(K),PDRF(K',SPCONF(K)yYDSF(K).PURFF(
#K )y SPCOFFLK 3, TESFF{K 1, ERROR(K )

3 FURMAT(BX.IA.SX,IhyZXq'ﬁ'13X‘F3.lyAX.FA.1y5XyF6.0'2X' F&,043X ¢ INAC

20
21

30
31

40

&1

50

51

60

61

10
71

80

81

SCEPT? 2%y V#012XeF54292(3XyF640),3Ks PNACCEPT T4 TX E1104)

60 TO 200

WRITE (6,21 1IDATALK )y JDEPTHIK I 4F (K14 PORF(K )3 SPCONF (K} 1 TDSE (K )+ PORFE
#(K1,SPCOFF (K )y TOSFF (K}, ERROR{K }
FDRMAT(3X.XA,sx,Ia,zx,'r-,3x,F3.1,4x,F4.1,5x.Fb.0.zx.Fa.o,ex.'soon
#1320y tET2XsF5.2,2 13X F6.0),6Xe G00DY ¢ TX ELLL4)

60 TO 200
NR]TE(éyBI)lDATA(K)'JDEPTH(K).F(K),PDRF(K).SPCDNF(K).TDSF(K),PORFF
#(K 1y SPCORF{K ), TUSFF (K} ERROR(K )
FDRMAT(;X.X«.SX,14.2x,'*',ax.ra.1,AX.F«.x.sx.Fs.o,zx.Fa.o,zx.'NAcc
BEPTE 92X, 181 ,2XsF5a2¢2(3X¢F6.01y3Xy ' PACCEPT 1aTXsELL LAY

60 T0 200 i
HR[TE(6.41)IDATA(K).JDEPTH(K)VF(Kl,PORF(K),SPCDNF(K).TDSF(K)'PURFF
6 (K} SPCOFF (K1, TUSFF (K1, ERRORIK )
FQRHAT(ax,IAVSx,lu.zx.'~',3x,F3.1,ax.F4.1,5x.Fs.0,zx.Fb.o.3x.'PAcc
HEPT1,2Xy 1 %1, 2XsFB8a202(3XsF620) 13Xy 'NACCEPT T, X, E1L 040

60 TO 200
NRXTE(&.SI)IDATA(K).JDE?TH(K)'F(K)‘PDRF(K)'SPCUNF(K),YDSF(K).PORFF
${K1,SPCOFFIK ), TUSFFIK},ERRORIK}
FnRMAY(zx.xb.sx,lk.zx,'t'.3x.F3.\.4x.F«.1.5x,F6.0.2x,F5.o.3x.-pAcc
MEPTEe2Xy th1,2XyF502¢2(3XsF6,0 193X, ' PACCEPT 1 TX,ELL4)

Gh IO 200
WR[TE(b.él)XDATA(K)»JDEPTH(K),F(K)'PDRF(K)'SPCDNF(K),TDSF(K),PURFF
S{K}ySPCIFF (K 1, TUSFF (K} ERRORIK )
FORMAT(BXv14v5X'[4.2X,'t‘,3X.ﬁ3,1,4X,F4.1.5X.Fé.O.ZX.Fé.O.eX"GGDD
€0, 2Ky Kt 52X s F5029213XF6.01,3K, NACCERT ! TX ELLL4)

G0 10 200
NRlTE(6.71)IDATA(K).JDEPTH&K).F(K),PURFIK).SPCUNF(K)'TDSFlKl.PDRFF
*{K 1, SPCOFF (K ), TUSFF{K ) (ERRORIK )
FURMAT(}X.X#,bX.lA|2X,'*'.3X.F3.1y4X,F4.1,5X.Fb.0,2X.F6.0,3X.'NACC
SEPT'e2Ky (50, 2K F5.2, 203XsFb.0 116X, 1600DT, TX,E11.41)

‘6o T 200

WRLTE (081 FIDATA(K 14 JDEPTHIK 1 (£ (K13 PORFIK 1, SPCONF (K}, TDSF (K} PORFF
#(K }pSPCOFE(K ), TUSFF (K} ERROR(K )
FnanAr(Bx.x«.sx.la.zx,‘t',3x.F3.1,Ax.FL.1,sx.Fb.o.zx.Fb.o,bx.'eonu
UV 2Ny 152X F5a2, 213K 9F6a0 113Xy FPACCEPT 1 TX,ELLL4)

MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEY REXICO TECH PAGE G005
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0087
0088

0089

0090
6091

0092
06093
0094
0095
06096

0097
0098

0099
0100
0101
0102

0103
a104

0119
0120
0121
o1zz
0123
0124
0125
o126
0127

FORTRAN 1V

0128
0129

0130

o131

0132

0133

0134

0135

0136

0139

MODE

90

21

200

102
4
¢
9999

[
c

201

faXal

ocaon

131

=3

[sKaXaXsl

MODE

11

PEO0 A0 a0 O6oo

a0

6044

oo

[3¥s)

11137

11115
111EY
C

80

L 44 PS VERSION 3 LEVEL 1 DATE - 69118 NEW MEXICU TECH

GO T0 200
WRITE(6:51 TlDATA(K).JDEPTH(K),F(K)uPDRF(K)ySPCDNF(K),TDSF(K)yPURFF

K !VSPCOFF(K)VTUSFF(KMERROR(K)

FORMAT(3Xq 145Xy 1bs2Xs 15" 13X F3.1,4XsF4L1 'SXvFB-OIZXng-0v3Xy'PACC
*EPT'.ZX.'*‘.2X.F5.2v2(3X,F6.0).6X.'GODD‘y7X.E11.4)

N = 291

CONTINUE

LABEL COLUMNS AT LINE PRINTER.

WRITE {64300

CaLL CLOCK(T21}

Ting = T1 - 12

WRITE{64102}TIME

FORMAT(/// /740Xy ' PROGRAM TIME IN SECONDS = € EL4.TY

IDENTIFY PROGRAMMER.

TWRITE (649999}

FORMAT(////25X, 1 PROGRAM BY=wm==1,//30%: 'RONALD M. BRIMHALL ¥4/30Xs '8
*0X 31 CAMPUS STA.' ¢ /30X, *SOCORRO, N M. 87801%}

RESCALE TDSF AND TOSFF FOR PLOT.
DO 201 K = 14N

YDSFIK) = TDSF{K}¥2,06-03
TDSFFIK) = YDSFFIK}*2.0E~03
CONTINUE

DUPL ICATE PORF AND JDEPTH 1IN PREPARATION TO SORT.
DO 12 1 = 14N .
PORFL{I) = PORF{L}

SORT TDSFs TDSFF, PORE, JOEPTH IN ASCENDING ORDER.
BEBReLSaEER  SURT HUGHBEEHEH
N = 291
PO 110 1 = 1,
D0 110 J.= 1sN
IF{TDSF(1}.LE.TDSF(J}}G0 TO 110
TEMP = TDSF{I1}
TRSF(I} = TOSF{J}
TOSF(J) = TEHP
TEMP = TDSFF(Y)

TDSFE(I) = TOSFFUJ)
TDSFFLIY = TEMP
TENP = PORF(]1)

PORF{I} = PURF(J}
PORF(J) = TEMP
CONTINUE

$GRY £y FF, PORFl, JDEPTHL, IN ASCENDING ORDER.
geERENERBAR  SORT BHERHBABEAR
DO 11 I = 14N
PO 11 J = 14N
TFIF(I).LE.FLJIIIGO TO 11
TEMP = F{1}
Fiiy = FtJ)
FEJ) TEMP
TEMP FRLL)
EFL1} = FFLJ)
FF{J)} = TEMP

L 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH

PORFLLL)

PORFLLG)
TEMP

CONTINUE
N = 291

esgsmgabkEnkEs  PLOT DATA | #¥Sss¥fsksshss
CALL SETMSG{28:+'R. SRIMHALL CODRD-PLOT BELEN')

SET PEN AT FULL RIGHT.
CALL PLOT(0.y—1.5,-3)

SET NEW CENTER UF COORDINATES.
CALL PLOT(10.91.5,~3}

Sitetrttsstttasriats  PLOT TDSF“VS TOSFF P AR s

PLOT ONE-TO-ONE L INE AND RELATIVE ACCURALY LINES.
CALL PLOT(S5.¢54¢2)

CALL PLOT{3.59:4.45431

CALL PLOT{D0.40.:42?

CALL PLOT{4.45,346042)

SET. SCALE OF COURDINATES WITH CALL SCALE.

SW = 8.

SH = 8.

N = 291

Oiv = 10.

CALL SCALE{TOSF{1},SWyN¢1,0IV)
N = 291

CALL SCALE(TDSFE{L}2SHeNy1,DIVI]
N = 291

PLOT AND LABEL CONRDINATE AXIS WITH CALL AXIS.
ORDIN+1) = 0.0

ABS{N+1} = 0.0

ORD{N+2) = 500.

ABS{N+2) = 500.

X0 = 0.

NCO = 13
THETA = 90, .
caLt AXIS(XU.YO.LABX.NCO,SH.THETA.DRD(N*ll,URD(N*Z)yUIV)

THETA = 0.
CALL AXIS(XA'YAyLABZyNCﬂ'SN'THETA'ABS(N*l) JABS(N+2},D1V}
N = 291

PLOT TDSF AND TUSFF AND DISTINGUISH CLAY FROM SAND AND GRAVELS.
[y 11111 1 = 14N
1F(PORF L1).GT.PRICIGD TO 11115
CALL SYMBOL(TBSFI!),TDSFF(X)'O.IO'B.O.,—I)
GO TO 11111
CALL SYMBOL {TDSFLI1,TOSFFLE),0.14,54,0.4-1)
CONTINUE .

PAGE
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0008
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MODEL 44 PS VERSTION 3 LEVEL 1 DATE  6%118 NEW MEXICO TECH PAGE 0009

FORTRAN 1V
€ LABEL PLDT ''F VS FF COMPARISOM®! AND IDENTIFY WELL e
0169 X = 5425
0170 HEIGHY = 0.15
6171 THETA = 0.
0172 N =3
0173 PO 500 T = 1N
0174 1S = S5#{I-1)+}
o175 1E = 15 + 4
0176 500 READ{5:20011Y{1}4{BCDII),J = 1S 1E)LNSLTY
0177 2001 FORMAT{F4,24584y121)
0178 3001 .CaLt SYMBOL(X,Y!I‘,HEIGHT,ECD(I?yTHETA»NS(l))
0179 3002 CaLt SYMBUL(X'Y(Z),HEIGHT,BCD(&)'THETAgNS(Z)\
0180 3003 CALL SVMBUL(X;Y(3)vHElGHTvBCD(ll)yTHETA;NSlB))
0181 N=2
4
4 READ LEGEND ALPHABETIC DATA AND WRITE LEGEND WITH CALL SYMBOL .
0182 DG 502 1 = 14N
0183 1S = 4%{1-1)+1
0184 1€ = 1S + 3
0185 502 READIS,20021X2{11,Y2( 1}, ¢BCELI I = 1S, 1E)sNS2(T)
o186 2002 FORMAT{2F5.2,4A4412)
0187 HE 1GHT = 0.10
0188 CALL SYMBOL(XZ(I)yYZ(l).HEIGHT,&CE(XlyTHEYA.NSZ(l))
0189 CALL SYMSOL(XZ(Z).YZ(Z);HEXGHT;BCE(ElyTHETA'NSZ(ZI)
0130 503 READ(E,ZOOB)XB()).YB(l)r(BCF(J).J = 1,21,N83(1)
0191 2003 FORMAT{2FS5.2:2A4¢12)
0192 HEIGHT = 0,14
0193 CALL SYMSOL(XB(l).YBlXl,HEIGHT,BCF(l)qTHETAyNSB(l))
0194 N =2
0195 DD 504 1 = 14N
0126 1S = 10%(i-1} + 1
0197 IE = IS + 9
o198 504 READ(S.ZOD4)X4(I),Y4(X)q(BCG(J),J = 1S, 1E) (NSatI)
0199 20064 FORMAT(ZFS5.2:10A64412)
0200 HELIGHT = 0.10
0201 CALL SYHBDL(X“(I).Y&(!).HE]GHT.BCG‘!)yTHETA.NS&(l)‘
0202 CALL SYMBDL(X&(Z)‘YQIZ\,HEIGHT,BCG(XIl.THETA'NSh(Z))
¢ -
4
4 PLUY F VS FF
[
C
C SET NEW CDORDINATE AXIS FOR F VS FF PLOT.
0203 30031 CALL PLOT(184904¢=3)
4
[ PLOT ONE-TO-OME LINE AND RELATIVE ACCURACY LINES.
0204 30041 CALL PLDT(5.¢5.421)
0205 CALL PLOT{3.243.84,31
0206 CALL FLOT(0.40.521
6207 CALL PLDT{3.84:3:2,21
<
- 4 SET SCALE OF CDURDINATES WITH CALL SCALE.
0208 30065 N = 201
0209 3006 CALL SCALE(F(11,SHsNs1,DIV)
0210 B o= 291
0211 3007 CAL SCALE{FF{1)SHyNe¢1,D1V2
0212 3033 N = 291
C
[ PLOT AND LABEL COORDIATE AXIS WITH CALL AXIS.
0213 3008 ORD(N+2} = 1.
FORTRAN 1V MODEL & PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICD TECH PAGE 0010
0214 3009 ABS{N+2} = 1.
0215 3010 NCO = 38
0216 3011 THETA = 90,
0217 3012 CALL AXKS(XD.YO.LABBvNCO|SH7THETA10RD(N+)l'URD(N+2)yQIV)
0218 3013 NCA = =47
0219 3014 THETA = 0.
0220 3015 CALL AXIS(X&,YA.LABG.NCAvSHyTHETA.ABS(N+1)vABS(N*Z)leV)
0221 N = 281
[+
< PLOT F VS FF AND P1STINGUISH CLAY FROM SAND AND GRAVEL.
0222 DO 22221 1 = 1.N
0223 TF{PORFL{]1.6T.PHIC GO TO 22226
0224 22227 CALL SYMBDL(F(Il'FF(l).O-10v3v0.v—l)
0225 60 TO 22221
0226 22226 CALL SYHBDL(F(X).FF(I).O.[4,“;0.;—!)
0227 22221 CONTINUE
C
c LABEL PLOT *'F VS FF COMPARISON'! AND IDENTIFY WELL.
0228 X = 5,25 -
0229 HEIGHT = 0.15
0230 THETA = 0.
8231 CALL SYMROL(X,V(IquEIGHT.BCD(I)'THETAyNS(l))
0232 CALL SYNBDL{X;Y(Z)'HE]GHT.BCD(&).THETA.NS(2))
0233 CALL SYHBOL(X,Y(B),HEIGHT|BCD(1X),THETAVNS(BL)
0234 N =2
[4
[ READ LEGEND ALPHABETIC DATA AND WRITE LEGEND WITH CALL SYMBOL.
0235 00 512 1 = 14N
0236 15 = 3x(I-1) + 1
0237 £ = 1S + 2
0238 ‘512 READ(5,20121X5 (1}, ¥5( 1) (BCHII I = 1S, 1E1,NS5(T}
0239 2012 FORMAT(2F5.2+3A4,1213
0240 HETGHT = 0.10
0241 CALL SYHBOL(XS(X).YS())yHEIGHT;BCH(l).THETA,NSB(‘\)
6242 CALL SYNBUL!XS(Z),YS(Z).HEIGHT,BCH(&)yTHETAyNS5(2))
0243 HEIGHT = O.14
0244 CALL SYMBOL(XB(l)yYB(l),HEIGHT.BCF(X).THETA;NSB(I))
0245 HEIGHT = 0.10
0246 CALL SYMBOL(XA([).VA(!).HE]GHT,BCG(l)VTHETA,NSAKI))
6247 505 READ{5,2005)X6{1 1, Y611 (BCTLJI Iy J s 1,10),NS6L1)
0248 2005 FORMAT{2F5.2¢10A4,12)
0249 CALL SYMBOL(Xb(l)'Yb(X)'HEIGHT.BCI(ll,‘HETA‘N56(1))
4
4 FILE MARK.
0250 CALL PLOT(14.0,0.0,999}
Q251 STOP
0252 END
SCALAR MAP
SYMBOL LOCATIDN SYMBOL LUCATION SYMBOL LOCATION SYMBOL LOCATION SYMa0L
Tl 00023C 1 000240 AVTEMP 000244 10 000248 BHT
PHIC 000250 AH 000254 RMF 000258 RMC 00025C N
K 000264 A 000268 B 000260 [ 000270 D
E 000278 N o 00027C G 000280 GRAD 000284 T2
TIME 00028C J 000290 TEMP 000294 SW 000298 SH
538 0002A0 x0 000244 Y0 0002A8 NCO 0GO02AC THETA
XA 0002684 YA 000288 NCA 00028C X 0002C0 HEIGHT
is 0002C8 IE 0002CC

LOCATION
00024C
000260
000274
000288
©0029C
000280
000204



FORTRAN IV

SYMBOL LOCATION
10ATA 000200
TDSF 0029E8
ERROR 005108
ABS 006960
RWFF 0080F8
x2 0099E8
Ya 009408
Y5 0094A2C
PORFL 009448
8CE 0089C4

SYMBOL LOCATION
CLOCK 0O0BATO
AXIS 00BABY

LABEL . LDCATIGN
1001 0OBEGO
2 00C08C
611 QOC3AA
708 0oC41C0
712 000490

30 OOCEFO
51 00CB4C
80 00CD78

102 00CFB4
11 000222
500 00DABO
502 000D5F8
2004 QoDa82
3007 00095C
3031 OODSYE
222217 00DA30
505 00DCED

MODEL 44 PS

SYMBOL
RXO
TOSFF
PORF

Y

RXOC
Y2

NS2
NS5
JDEPTL
8CF

SYNBOL
1RCOME
SYMBOL

LABEL
1002
300
701

82

TOTAL MEMDAY REQUIREHENTS OODEB4 BYTES

COMPILER HIGHEST 'SEVERITY CUDE WAS O

1/ E

69/

LIST
LIST
LisY
LIsT
LIST
LIST
L1ST
L1sT
L1587
LIST
LIST
L isy
LIST
LiIsT
L1587
L1sT
LIST
LIsY
LIST
Lisy

XEG LNKEDT(RAP}

118

PHASE FYSFF,*

INCLUDE FVSFF.L
AUTOLINK CLBCK
AUTOL INK 18C07#
AUTOLINK PLOT

REP 000560 0010000,0000

AUTOL INK SCALE
AUTOL INK AXIS
AUTOLINK SYMBOL
AUTOL INK FRAPRH
AUTOLIRNK RCBORGH
AUTOL INK USERDPT
AUTOLINK UNITABH
AUTOL INK ALDG
AUTOLINK FRXPI#
AUTOL INK NUMBER
AUTOLINK cgs
AUTOL INK SQRT
AUTOLINK EXP

ENTRY

VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH
ARRAY HAP
{UCATION SYMBOL LOCATION SYMBOL LOCATION
000AAD RC 001270 JDEPTH 001440
003100 RHF 003998 SPCONF 004168
005808 OoRD 006048 LABL 006880
007138 NS 007145 FF 007150
008RCH ROC 009098 LAB3 009868
0099F0 X3 0099F8 Y3 0099FC
003%A10 NS3 009A18 NS4 DOYALE
00334 X6 009A3C Y6 009450
00A218 RX0O1 DOA9ES W 008188
Q0BSE4 BCG DOBSEC BCH O0BA3C
SUBPROGRAMS CALLED
LUCATION SYMBOU LOCAT ION SYMBOL LOCATION
O0BATA SETHSG Q0BA7S PLOT COBATC
DOBABS FRXPR# Q0B ABC
LABEL MAP
LUCATION LABEL tDCATION LABEL LOCATION
OOBEEC 1003 DOBF48 1004 00BFAL
©0C18C £888 0OC21E 702 00£280
00C3CH 706 0O0C3ED 107 00C3FC
00C 434 71t 00C448 714 0oL 458
00CT1E 3 00C780 20 00C80C
0OL97C 40 000908 41 00CALS
00CRAB 61 Q0CL34 76 00CL90
QOCEDA 90 C0CESLD 9l QOCEEC
GOCFF8 201 000095 12 0ODOBO
000202 11117 00D3F2 11115 00041A
00D53E 3001 000550 3002 o0D576
00D68A 503 00D704 2003 00D760
00DBFC 30041 000906 3005 00D92¢E
000972 3068 COD9TA 3009 0OD38E
00D9AE 3013 06D9CC 3014 000908
00DASC 22221 00DABA 512 00DB68
oOD048
58624  LINKAGE EDIT
CREATED
CREATED
PLOTAPE 22 DEC 68 W/0 SENSH
CREATED

PAGE 0011

SYMBOL
F

SPCOFF
LAB2
PORFF
LABG
X4

SYMBOL
SCALE

LOCATION
002210
004938
DO6HEQ
007928
009928
009400
009A24
QO9ALY
00B988
00BA4S

LOCATION
008480

LOCATION
00CO5C
00C¢324
00C40C
000464
00C898
00CACC
ooChle
ODCF4E
06b178
00D44C
00D59C
0ONTEE
000936
Q00386
GODIED
O0DBFA
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CVALENC IA COUNTY REW hFXICO WATER WELL
{CITY OF BELEN WATER WELL #ay
AQUIFER «~F~ AND FIELD -F~ COMPAR ISON

F1ELD FDRMATION RES. FACTOR-FF = 2.4
’KF = 10.8 2 69 F
M = 0.88 FOR PORFIK} CALCULATIONS

DATA DEPTH ® F(K} PORFIK}  SPCONF  TYOSF REMARKS * FPORFF  SPCOFF  TOSFF REMARKS DIFFER{TOS)
1 20 * 3.0 14,4 469, 300. GOOD ¥ . 16.64 379, 243. GUOD D.576TE 02
2 22 % 2.9 14.7 519. 332. GODD ¥ 16.64 430. 275. 6000 0.5722€ 02
3 24 m 2.3 17.3 973, 623. PACCEPT * 16,64 1031. 660.  PACCEPT -0,3668F 02
4 26 % 2.6 1646 1846. 11B2. RACCEPT * 106.64 1840. 1178.  NACCEPT 0.4007E 01
5 28+ 0.8 35.9 662, 424, 6a0D 16,84 2093. 1340.  NACCEPT -0,9160E 03
3 30 % 0.8 35.8 543, 348, GOOD *  16.64 1716. 1096,  NACCEPT ~0.7507€ 03
7 32 * 0.3 67.8 120 7. GO0D *  l6.64 990. 633,  PACCEPT ~0.5563E 03
8 34 & 4.3 11.4 992, 635.  PACCEPT * 16.64 559, 358. GOOB . 0.2773E 03
9 36 ® 4.3 11.4 2685, 1719.  NACCEPT % 16464 1512+ 968.  PACCEPT 0.7506€ 03
10 38 % 0.8 35.8 1072, 686, PACCEPT * . 1lb.64 3382. 2164.  NACCEPT ~0.1478E 04
11 40 * 2.1 18.0 2962, 1895.  NACCEPT ¢ 16.64 3337. 2135.  NACCEPY -0.2400E 03
12 42 % 0.3 67,7 522, 334, GOOD % 16.64 428). 2740.  NACCEPT ~0.2406E 04
13 44 % 0,3 6747 391, 250, GOOD * 16,64 3209. 2054.  NACCEPT ~0,1803E 04
14 46 % 1.5 2246 706. 452. GOOD ¥ 16.64 1116, 714, PACCEPT -0.2625E 03
15 48 % 3.3 13.5 6804 440, GO0n * 16,64 503, 322. GOOD 0.1183E 03
16 50 % 4.0 12.0 645, 413, GOOD ¥ 16.64 395. 253, 5000 0.1602E 03
17 52 % 4.0 12.0 635, 4074 GORD *  16.64 388. 249, G000 0.1579E 03
18 56 & 4.0 12.0 645, 413, GOOD ¥ 16.64 394. 252. 6000 0.1604E 03
19 56 * 4.0 12.0 518. 331, GO0D ¥ 16.64 316. 202. 600D 0,1288E 03
20 58 * 6.4 6.7 583, 373. GOOD ¥ 16.64 221 141. G000 0.2316E 03
z1 60 * b4 8.7 845. 541, PACCEPT * 16,64 320. 205. 600D 0.3359€ 03
22 62 % 4.3 11.3 2536, 1623. NACCEPT = 16.64 1422, 910.  PACCEPT 0.7132€ 03
23 64 x 1.7 21.1 1322. 646,  PACCEPT * 16.64 188%. 1204.  NACCEPT -0.3580E 03
24 66 . ® 0.6 42.8 319. 204, GOOD  *  16.64 1311 839, PACCEPT -0.6354E 03
25 68 * 3.8 12.3 1606. 1028,  NACCEPT % 16.64 1022. 654,  PACCEPT 0.3731E 03
26 70 * 4.3 11.3 4962, 3176.  NACCEPT ® 16.64 2778. 1778.  NACCEPT 0.1398E 04
27 72 % 0.5 4B.2 557, 354. 600D *  lb.b4 2767, 1758.  NACCEPT -0.1402€ 04
28 T4 0¥ 0.8 35.7 558, 357, GO0D ¥ 16.64 1749, 1119, NACCEPT ~0.7623E 03
29 76 & 1.4 24,4 1134, 726,  PACCEPT * 16,64 2010, 1286.  NACCEPT -0.5608E 03
30 8 % 0.0 #ase 20. 13, GOOD - * 16464 1748. 1119.  NACCEPT -0.1105E 04
31 80 =+ 3.0 1446 T15. 498. GOOD * 16,64 638. 408, 600D 6.9015E 02
32 82 = 4.3 11.3 456. 292. 6000 *  16.64 255, 163, 600D 0.1290E 03
33 84 x 4.2 11.6 663, 424, GOOD  * 16.64 386. 247. G0OD 0,1772E 03
34 B6 * 2.5 16.5 663. 424, GOOD ¥ 16.64 653, 418. [ele e[ 0.6009E 0L
35 88 * 2.5 1645 699+ 447, SGOOD ¥ le.b4 688. 441, G000 0.6492€ 01
36 90 * 3.7 12.7 768, 492, GOOD * 16.64 509. 326. 6000 ©.1657E 03
37 92 = 3.7 12.7 T68. 492, 600D *  16.84 509. 326, G080 0.1658E 03
3e 94 * 3.8 12.3 1029. 659,  PACCEPT * 16,64 652. 418, 600D 0.2412E 03
39 96 ¥ 4.0 11.9 1048. 671,  PACCEPT ¥ 16.6% 636, 407. 600D 0.2638E 03
40 98 * 2.0 1443 580, 371, 6O00 % 16.84 4624 296. GO0D 0.7551E 02
41 100 * 3.9 12.1 526. 337, G0OD - % 18,64 326 20%. G000 0,1281E 03
&2 102 * 4.9 10,4 689 asl. GOOD % 6.6 339, 217. [elshy 0.2241E 03
43 104 * 4.7 10.7 827 529 PACCEPT * 16,64 423, 271. Go00 0.25828 03
44 106 - % 4.2 11.5 959. 614, PACCEPT * 16,64 552« 353, 600D 0.2608E 03
45 108 ® 3.3 13.4 702 449 GOOD % 16.64 508, 325 G000 0.1242€ 03
46 110 * 4.0 11.% 559. 358, GOOD * 16.64 338, 2164 [elala]y] 0.1412E 03
41 112+ 60 9.1 1185. 758, PACCEPT * 16.64 479, 306+ 6000 0.4519E 03
48 114 ¥ 4.0 11.9 1270, 813. PACCEPT * 16.64 768. 492, | [clsie]o] 0.3213E 03
49 116 % 1.6 22.4 492, 315, GOOD * 16,64 768, 491, 6000 -0,1767€ 03
50 118 * 3.0 14.3 840, 537, PACCEPT %  16.64 667 427, feisial] 0.,1108€ 03
51 12 = 2.8 14.9 1125. 720, PACCEPT % 16.66 956+ 612« PACCEPT 0.1079€ 03
52 122 x 2.2 17.8 912. 584, PACCEPT = 16,64 1013, 648,  PACCEPT ~0.6427€ 02
53 126 * 2.5 1604 . 738, 473, GO0D *  16.64 723, 463, 600D 0.9865E Ol
54 126 * 4.4 11.2 895.- . 573. PACCEPT # 16,64 496, 317. 600D 0.2554E 03
55 128+ 4.0 11.9 1048, 671. - PACCEPT % 1b6.64 6324 405, 600D Q.2661E 03
56 130 % 442 11.5 1152, T37. PACCEPT * 16.6% 6654 426 600D 0.3112€ 03
57 132+ 3.4 13,2 1329. 851, PACCEPT # 16.6% 936, 599,  PACCEPT 0.2519% 03
58 1346 % 3.7 12.6 2400, 1536, NACCEPY % 16.64 1579 1010, NACCEPT 0.52%8E 03
59 136 ¥ 0.5 44,7 4594 294. GO0D *  16.64 2020. 1293.  NACCEPT -0.9991E 03
60 138 & 0.8 35.4 599, 383. GOOn ¥ 16.64 1856+ 1188. . NACCEPT ~0.8046E 03
61 140 * 0.8 35.4 4T4e 303. GOOD * 16464 1467, 939.  PACCEPT ~0,63598 03
62 142 % 2.3 17.0 973, 623, PACCEPT * 16.64 1009 646.  PACCEPT -0.2279€ 02
63 144 ¥ 2.3 17.3 818. 524. PACCEPT * 16564 870. 5564 PACCEPT ~0.3289E 02
64 146 % 2.9 14.7 1012, 648, PACCEPT = 16464 840, 538,  PACCEPT 0.1103E @3
65 168 v 3.2 13.8 2462. 1576,  NACCEPT = 16.64 1853, 1186,  NACCEPT 0,3898E 03
66 150 % 3.4 13,3 1189, 761, PACCEPT * 16.64 854. 646,  PACCEPT 0.2146E 03
67 152 &= 4.6 10.9 3173. 2031,  NACCEPT * 16,64 1679, 10T4.  NACCEPT 6.9565E 03
68 156 % 0.8 35.3 668. 427, GOOD ¥ 16.64 2063. 1320.  NACCEPY -0.8932€ 03
69 156 # 1.9 19.6 1309, 838, PACCEPT # 16.64 1677, 1074, NACCEPT -0.2357€ 03
10 158 % 1.8 19.6 1155. 739. PACCEPT ¥ 16.64 1480, 947, PACCEPY «0.2076E 03
71 160 * 2.5 16.3 1557, 996,  PACCERT % 16,64 1515, 969,  PACCEPT 0,2705€ 02
72 162 * 1.7 20.8 1145, 733, PACCEPT * 16.64 1601 1025. NACCEPT ~D.2920€ 03
73 164 * 1.0 30.0 472, 302. GOOD *  16.864 1142, 131, PACCEPT ~0.4291E 03
14 166 * . 2.5 16.3 2840, 181B. NACCEPT # 16.64 2760, 1766,  NACCEPT 0.5122€ 02
15 168 * 3.2 13.7 2790,  1786.  NACCEPT * 16,064 2092. 1339,  NACCEPT 0.4465E 03
16 170 &+ 0.8 35.2 885. 567, PACCEPT * 16.bt4 2728. 1746,  MNACCEPT -0.1179€ 04
77 172 = 0.6 41,0 675 432, 600D % 16.64 2614, 1673, NACCEPT -0,1241E 04
18 174 % 1.7 20.8 1372, 878. PACCEPT & 16.64 1915, 1225, NACCEPT —6.3473E 03
19 176 * 3.4 13.3 1299 832. PACCEPT % 16.64 929. 594, PACCEPT 0.2372E 03
80 178 % 3.1 14.2 1064. 681. PACCEPT # 16.64 835, 535.  PACCEPT 0.1461E 03
81 180 * 2.9 14.9 925, 592.  PACCEPT & 16.64 783, 501.  PACCEPT T 0.9117€ 02
82 182 % 3.7 12.5 1164, 745,  PACCEPT *= 16464 759. 486. GOoD 0.2591E 03
83 184 * 2.2 17.7 Q12 5844 PACCEPT # 16.64 1001. 641, PACCEPT ~0.5715E 02
84 186 % 2.2 17.7 1900. 1216,  NACCEPT & 16.64 2086. 1335.  NACCEPY -0.1186E 03
85 188 * 1.6 22.2 1866, 1194.  NACCEPT % 16,64 2876, 1841.  NACCEPT -0.,6464E 03
86 190 % 0.5 7.6 S07. 325, 6000 % 16.64 2452, 1569,  NACCEPT -0.1245€ 04
87 192 % 1.9 19.6 7864 503, PACCEPT % 16,64 1000. 640.  PACCEPT -0.1373E 03
88 194 ¥ 2.9 14,6 1125. 720. PACCEPTY % 16.64 926. 592 PACCEPT 0.1276€ 03
89 196 * 1.5 23.1 786, 503 PACCEPT # 1l6.64 1281. 820. PACCEPT -0.3169E 03
90 198 * 2.1 18,1 2118, 1356, NACCEPT % 16464 2401, 1537, NACCEPT -0.1813E 03
91 200 *= 0.8 35.1 740, 474 600D * 16464 2270. 1453,  NACCEPT -0.9787E 03
92 202 ® 2.8 15,1 1110, 710, PACCEPT * 16.64 960, bi4,  PACCEPT 0.9596E 02
93 204 % 5.2 10.0 1494, 956.  PACCEPT #* 16.64 693. 4oty G000 0,5126E 03
94 206 * 3.7 12.5 1280, 819. PACCEPT % 16.64 831. §32.  PACCEPT " 0.2873E 03
95 208 * 3.1 14.1 1182, 756,  PACCEPT * 16,64 923. 591.  PACCEPT 0.1655E 03
96 210 = 3.4 13.3 1169, 748 PACCEPT * 16.b64 831. 532, PACCEPT 0.2167E 03
37 212 * 2.5 16.2 B62 . 551 PACCEPT * 16.64 830. 531. PACCEPT 0.1988E 02
98 214 % 3.1 14.1 1277, 817, PACCEPT = 16.64 996. 638.  PACCEPT 0.1794€ 03
99 216 % 2.1 18.5 966, 618,  PACCEPT = 16.64 1132, 724.  PACCEPT ~0.1063E 03
100 218 =® 2.8 15.1 1312, B839. PACCEPT * 16.64 1131. T24. PACCEPT 0.1155E 03
101 220 * 2.7 15.6 2104, 1346,  NACCEPT * 16,64 1914, 1225.  NACCEPTY 0.1216E 03
102 222 * 0.8 35.0 857. 549, PACCEPT #* 16,64 2618, 1675.  NACCEPT -0.1127E 04
103 224 % 1.0 29.8 1038, 664,  PACCEPT * 16.64 2486, 1591.  NACCEPT -0.9271E 03
104 226 * 0.1 L 122. 78. GOND  * 16,64 2589, 1657.  NACCEPT ~0.1579E 04
105 228 % 1.9 19.5 2046, 1309,  NACCEPT % 16,64 2588. 1656.  NACCEPT -0.3470€ 03
106 230 ¥ 0«3 66.2 326. 209 . 6Ogn  *  16.64 2587, 1656. NACLEPT ~0.1447E 04
107 232 % 1.4 23.9 1231. 788, PACCEPT = 16,64 2122. 1358,  NACCEPT
108 234 ¥ 1.2 2644 1233, 789.  PACCEPT * 16.64 2457, 1573.  NACCEPT
109 236 % 1.6 22.1 1784. 1142.° NACCEPT = 16,664 2726. 1745.  NACCEPT ~0.6032E 03
110 238 * 0.6 42.9 688, 440 . GU0D ¥ 16.64 2851. 1824,  NACCEPT -0.1384E 04
111 240 * 0.7 38.8 633, 405. GDOD ¥ 16.64 2254. 1442,  NACCEPT -0,1037€ O&
112 2642 % 1.4 23.9 960, - 6l4. PACCEPT ' 16.64& 1652, 1057.  NACCEPT ~0.4431€ 03
113 266 % 2.2 17.6 1303, 834, PACCEPT * le.b4 1416, 906.  PACCEPT -0.7202€ 02
114 246 * 2.2 18,0 2203. 1610.  NACCEPT * 16.64 2677, 1585.  NACCEPT -0.1751E 03
115 248 5. 0.6 41.8 654« 418. 600D *  16.64 2606, 166B.  NACCEPT ~0.1249€ 04
116- 250 * 2.2 17.6 1869, 1196,  NACCEPT % 16.64 2029, 1298.  NACCEPT -0.1019E 03
117 252 % 2.0 19.2 1664, 1065.  NACCEPT # 16.64 2062. 1319.  NACCEPT -0,2547F 03
118 254 % 1.6 22.0 1956, 1252,  NACCEPT * 1l6.64 2980. 1907,  MACCEPT -0.6553€ 03
119 256 * 0.6 41.8 683, 437, Go0D  * 16,64 2717, 1739.  NACCEPT -~0.1302€ 04
120 258 * l.é 22.0 1411, 903, PACCEPT = 1l6.b4 2149. 1375.  NACCEPT -0.4720E 03
321 260 % 1.9 19,4 VaRra.  12RT.  NACCEPT & la.st 2670, 1881. _ NACCERT.— -7 70T T
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1641
12.0

1.6
14.9
440
41.5
Ll i 2
41,5
13.9
11.6
20.4
19.3
18,7
174
17.4
14l
29.4
25.5
65.4
£5.4
22,7
23.6
34,5
14,4
10.6
10.1
16.9
ThA
34.5
26.0
46,5
17.3
1.7
11.6
10.9
13.4
34,4
11.9
13.0
13,0
1.5
15.9
15.9
15.9
20.3
15.3
18.1
13,4
34.3
37.2
29.2
43.3
34.3
46,4
_11.8
11.2
13.4
11,5
20.2
9.2
16,5
16,5
34,2
19.0
17.2
21.6
53,7
20.2
20.2
18,4
14,7
b4.6
25.7
15.8
15.8
17.7
25.2
18.0
15.2
10.2
15.8
15.8
15.8
11.8
13.3

1te&
14,1
12.8
10,2
13.7
11.7
12.8
40.7
40.7
57.2
34.0
214
17.9
17.1
17.9
14.6
15.7
38.5
4.1
23.2
25.5
15.7
15.7
17.9
20.0

326,

887.

600D
PACCEPT
PACCEPT
PACCEPY
PACCEPY
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPTY
PACCEPT
NACCEPT
MACCEPT

600D

600D

G000

[csia]o]
PACCEPT
NACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT

PACCEPT
PACCEPT

6000
PACCEPT
PACCEPT
NACCEPT
NACCEPTY

600D
PACCEPT
PACCEPT

6G0D
PACCEPT
PACCEPT
PACCEPT
NACCEPT
N&CCEPT

GO0
PACCERT
PACCEPT
PACCEPT
NACCEPT
PACCEPTY
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT

G000

GDOD
PACCEPT.

PACCEPT

G000

PACCERT

[dalsin)
PACCEPT
NACCEPT
NACCEPT

600D

600D

600D
PACCEPY
MACCEPT

G000

[dalsh)
PACCERT
PACCEPT
PACCEPT

GQoo
PACCEPT
PACCEPY
NACCEPT
PACCEPT
PACCEPT

Go0D
PACCEPT

600D
PACCEPT
PACCEPT
PACCEPTY
PACCEPT
PACCEPT

[edsjol)
NACCEPT
NACCEPT
PACCEPT
PACCEPT

6000

[alely)
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPY
PACCEPY

GOon
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPY

1031,
1692.

2545,
1820.
1577.

S4b.
1306.
1477
2461

1976,

MHACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
PACCEPT
PACCEPT

G000

GO0D

508D
PACCEPT
PACCEPT
PACCEPY

600D

G0OD

GOOD
PACCEPT
NACCEPT
NACCEPT
HACCEPT
NACCEPT
NACCEPT
PACCEPTY
PACCEPT
PACCEPT
NACCEPT
PACCEPT
PACCERT
PACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
PACCEPT
PACCEPT

600D
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
PACCEPY

600D

600D
PACCEPT
PACCEPT
PACCEPT
PACCEPTY

600D

600D
PACCEPT
PACCEPY
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPT.
NACCEPT
NACCEPT
NACCEPT
PACCEPT

GOOD

G0OD

elalsiy)

G0OoD

GGOD

Go0D
PACCERT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPY
NACCEPT
PACCEPT
PACCEPY
NACCEPT
NACCEPT
NACCEPT
PACCEPY
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPT
PACCEPY

G000
PACLEPT
PACCEPT

6000

600D

PACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
RACCEPT
NACCEPT
NACCEPT
PACCEPT
PACCEPT
PACCEPT
NACCEPT

=014 19E
~0.1858E
~0.1384E
-0,1436E
~0.1047E
-0.1481F
~0.1391€
~0.6897E
~0,9740E
-0.2075E
~0.1024E
0.1540¢
0.9094E
0.1059E
0.1943E
0.3373E
0.3704E
0.2117E
0.2980F
0.2853E
C.1391E
0.8169E
0.5066E
0.2535E
-0.1485E
-0.1360E
~0.18208
-0.9736E
0.1704E
0.4862€
-0.2392E
~0.2176E
~0.1305€
~0.4385€
-0.4271E
0.2697E
~0.6407E
-0.6048F
-0.1193E
~0,1132€
-0.4550E
~0,5489E
-0.6398E
0.1289E
0.4138E
0.1094€
0.9856E
-0.1491E
-0.1148E
-0.9462E
~0.1164E
-0,3459€
0.3099€E
0.3099E
0.4B08E
0.3700E
~0.6053€
0.3514E
0.2047E
0.2247€
0.5674E
0.5822E
0.4655E
0.5634E
-0.2236E
0.8537¢
~0.8058¢€
0.3740€
-0.8451€
-0.9330E
-0.7989¢
-0.1277E
-0.1021E
-0,7562E
0.2448E
0.2740F
0.1256E
0.2542€
-0.9247E
0.7027E
0.7625E
0.1149E
-0.5972E
-0.1117€
~0.5428E
~0.5638E
~0.1209€
-0.1535€
~0.1474E
-0.1427E
0.2782E
~0.11108
~0.3497E
0.5361E
0.5628E
~0.6085E
-0.2945E
-0.7048E
0.8543E
0.5312E
0.5077E
0.4551E
0.3367E

0,2426E°

041404E
0.3791E
0.2826E
0.1356E
0.2329E
0.5006€
4.1265E
0,5236E
0.6897E
~0,1872E
-0.2041E
~0.1830E
-0.7127E
-0.2524E
~0.6886F
~0.,2230CE
~0.6294E
0.2360E
0.1842€
~0,1528€
=0.1413E
~0.4561€E
~0.4780E
0.5628E
0.7802E
-0.9550E
~0.3767E

23
04
4
04
04
04
O4

04

03
03
03
03
03
62
02
03
03
03
04
04
a3
03
03
03
03
04
02

04
03
04
o2
03
03
03

03
03
03
63
03
a2
02
oz
3

02



254 526

255 528
256 830
257 532
258 534
259 536
260 538
261 540
262 542
263 544
264 546
266 550
265 548
267 552
268 554
269 556
270 558
271 560
272 562
273 564
274 566
2175 568
276 570
277 572
278 574
279 576
280 518
281 580
282 582
283 584
284 586
285 588
286 530
287 592
288 594
289 596
290 598
291 600

DATA DEPTH

/8

*

papEEBEERRB AR E AR R EER P

0.4 52.2 7720 494,
0.t 59,2 503. 322.
1.l 28.8 1729, 1107,
0.5 45,7 1294 828.
0.4 59.1 838, 536.
0.5 45,7 7394 473,
1.3 25,5 1083. 693
1.3 25.5 1132, 725,
1.1 28.7 1482 949,
0.4 54.9 643, 41l.
6.7 38,3 1103. 706,
[ 52.1 943, 604,
0.4 52,1 598. 283,
0.4 56.8 828. 530.
Ge4 53.0 8374 408,
0.6 40 565, 361,
1.1 28.7 1092. 699+
1.1 28.7 1647, 1054,
0.0 B 564 36.
0.5 45.6 1035, 663,
s 5249 812. 520.
0.6 40.3 9864 631
0.5 45,6 624, 399.
0.6 42,5 453, 296,
1.1 28.6 720, 461,
1.3 25.4 773 495,
1.5 23.0 873. 558,
2.0 19.1 1460, 934,
0.6 42,5 478, 306.
1.l 28.6 648, 415
F2%4 17.7 1118, T16.
1.8 20.5 14264 913,
0.8 33,6 1116, Ti4.
0.6 40.2 986« 631
0.0 HEEE 33. 21,
1.5 23,0 1028, 658,
1.9 19.8 966, 6184
2.5 1644 1250, 80C.

F(K) PORF(K) SPCONF  TDSF

PROGRAM TIME
PROGRAK BY==~=

RONALD M, BRIMHALL
0OX.31 .CA#MPUS STA.
SOCORROy Neo Mo 87801

Jos TIME SUMMARY ..l COMPILE 01828 ASSEMBLE 0000S

85

G00D
600D
NACCEPT
PACCEPT
PACCEPT
6000
PACCEPT
PACCEPT
PACCEPT
GooH
PACCEPT
PACCEPT

%
*
%
*
*
*
*
*
"
#
*
*
Y
*
*
*
%
NACCEPT *
GDOD ¥
PACLEPT ¥
PACCEPT *
PACCEPY *
cooo ¥
GODD ¥
[dslols
6000 *
PACCEPT %
PACCEPT *
GooD  *
6DOD ¥
PACCEPT *
PACCEPT ¥
PACCEPT #
PACCEPT %
GOOD ¥
PACCERT ®
PACCEPT #*
PACCEPT *

REMARKS %

IN SECONDS =

LNKEDT 00528

16.64
16,64
16.64
16.64
16.64
1664
16064
16.64
16.64
16 .64
16.64
16.64
16464
16464
16.64
16.64
16464
16.64
1664
16464
16.64
1664
16.64
16.64
1664
16.64
16.64
16464
16.64
16464
16.64
16064
16.64
16464
16.64
16066
16.64
16.6%

PORFF

4292,
3371,
3932,
58G6.
5613
3367,
2049,
2141,
3364,
4058,
3857,
5225,
3313.
5223,
3615.
2135,
2472.
3726,
4628
4692
4598
3721,
26244
1B89.
1626,
1454,
1418,
1800,
1949,
1461,
1230,
19474
3200.
3706«
2594
16674
1254+
1221.

SPCOFF

0.1249023€ 03

yTILS 00005

2767,
2158.
2516
3773,
3593,
2155.
1311.
1370.
2153,
2597.
2469.
3344
2120,
3343,
2314,
1367«
1582
2385.
2834,

USER 02365

NACCEPTY
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPT
HACCEPT
NACCEPT
NAGCEPY
NACCEPY
NACCEPY
RACCEPT
NACCEPY
NACCEPT
NACGEPT
NACCEPT
NACCEPY
NACCEPT
NACCEPT
NACCEPT
NACCEPTY
NACCEPT
PACCEPT
PACCEPT
NACCEPT
NACCEPY
PACCEPT
PACCEPT
NACCEPT
NACCEPT
NACCEPT
NACCEPY
NACCEPT
PACCEPT
PACCEPT

REMARKS

~0.2233E 04
~0,1836E 04
-0.1410E B4
~0.2945E 04
-0.3056E 04
~0,1682E 04
-0,6182€ 03
-0,6458E 03
“0,1204E O%
~0.2186E8 04
-0,1763E 04
-0,2740E 0%
=8.1738E 04
~0.2813E 04
-0.1906E 04
~0.1005€ 04
-0.88230E 03
-0.1331E 04
~0.2798E 04
~0.2340E 04
~0.2423E 04
-0.1751E 04
-0.1408E 04
-0.9130E 03
-0,57968E 03
~0,4357E 03
-0.3493E 03
-0,2174E 03
-0.9414€ 03
-0,5202E 03
~0.7L73E 02
-0.3335E 03
-0.1334E 04
-0.1741E 04
-0.1639€ 04
-0.4085€ 03
-0.1842€ 03
0.1872E 02

DYFFER{TDS)

TOTAL TIME 00TM 505
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MODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEX1CO TECH PAGE

nﬁﬁﬁnnoﬂnﬂhnonﬂnnnnoﬂnﬂnnﬁﬂﬂnnnﬁhnhnnnnnnﬁnnnhcnnnnnnﬂnhnnaﬂ

014P,s10,B58; BRIMHALL (APl ) DET WAT OUAL FR RES LOGS
RONALD K. BRIMHALL

COMPARISON OF WATER QUALITY DETERMINATIONS FROM 'AQUIFER URIY F!
AND 'FIELD FORMATION RESISTIVITY FACTOR F{F)?

SOLORRD COUKTY NEW MEXICO WATER WELL  (USGS TEST WELL #8-5)
cenmuressssekagintss  CODRD PLOTS (TDSF VS TOSFF & F VS FF ssmeses

RESISTIVITY LOG INTERPRETATION PROGRAM FVSFF2==~

% " R B2 * 2 AR 13

PURPOSE OF FVSFF2---

£VSFE2 COMPARES TOTAL DISSOLVED 50L1DS DETERMINAT IONS COMPUTED
BY THE F-METHOD AND THE FF«RETHOU (BRIMMALLs 1969}. THIS COM-
PARISON 1S FOR EVALUATING ONE METHOD AGAINST THE OTHER. THE RE~
SULTS ARE PRESENTED IN TASLE FORM--CDLUMNS LISTING DATA POINT
NUBBER, DEPTH; Fy PORDSITY {NDEX, SPECIFIC CONDUCTANCE AND RESIS-
TIVITY OF WATER, REMARKS STATING THE ACCEPTABILITY OF WATER, AND
THE ARITHMETIC DIFFERENCE BETKEEN VALUES OF TDSF AND TOSFF EX~
PRESSED AS DIFFERITDS} = TDSF-TDSFF--THE pPLOT TDSF VS TDSFF ILLUS~
TRATES DIFFERENCES GRAPHICALLY THE PLOT F VS FF SHOWS THE VARIA-
TION OF THE APPARENT FORMATION RESISTIVITY FACTOR FROK HRININMUM TO
MAX]IHUM VALUE. CLAY BEARING 8EDS ARE DISTINGUISHED FROH SANDS
AND GRAVELS ON THE PLOTS. FYSFF2 IS APPLICABLE TO ANY GEOGRAPRIC
AREA BUT 1S LIMITED YO WATER WELLS WHICH HAVE BEEN LDSGED BY A
MACRORESISTIVITY DEVICE AND A MICROLDG.

RERY

2 * * REHBE
REFERENCES-=—

BRIMHALLs R. M., DIGITAL GNALYS1G OF SOREHOLE-HEASURED AQUIFER
RESISTIVITY TD DETERMINE WATER QUALITY, UNPUBLISHED MASTER OF
SCIENCE THESESs No MEXe INST. HIN. AND, TECN.s SODCORROy JUNE 1969,

CALIFORNIS COMPUTER PRODUCTS, PROGRAMHING FOR CALCOMP DIGITAL
INCREMENTAL PLOTTERSy ANAHIEM, 1366,

T0DD, D. Ko+ GROUND WATER HYDROLOGY: WILEY, NEW YORK, 1959,
EEAER e

o * FRRE

NOMENCLATURE~—=

SCALAR QUANTITIES-—

T1 = INITIAL TIME-VALUE FOR CALCULATING EXECUTION TIKE.

1 = SUBSCRIPT FUR ABSCISSA OF FPN.

K = INTEGER SUBSCRIPT OR REPEAT CYCLE IN CALL SCALE--K=le
RMF = MUD FILTRATE RESISTIVITY-~OHM~-METERS .

RMC = MUD CAKE RESISTIVITY--OHM-METERS. . |

AM = CEKENTATION EXPONENT IN F = h/PORF®AM.

MODEL 4% PS VERSION 3 LEVEL 1 DATE 69118 KEW MEXICD TECH PAGE

A EANEAAOANAMANOONOO0NNANONANONNCo

PRIC = EMFIRICAL POROSITY INDEX ABOVE WHICH THE AQUIFER UN1T 1§
CLASSIFIED CLAY ON THE COORDINATE PLOTS—~=

AVTEMP = AVERAGE SURFACE TEMPERATURE FOR CALCULATING GRAD.

1D = TOTAL DEPTH OF HWELL FBR CALCULATING GRAD.

BHT = BOTTOM HOLE TEMPERATURE FOR CALCULATIHG GRAD.

N = NUMBER OF DATA POINTS AND 00 200 ITERATIDNS.

A .= COEFFICIENT IN MUD CAKE CORRECTION EQUATION-=THC = 1/8 INCH.
B = COEFFICIENT IN MUD CAKE CORRECTION CQUATION--TKC = 1/8 INCH.
¢ = COEFFICTENT [N MUD CAXE CORRECTION EQUATION~-TNC = 1/8 INCH.
D = COEFFICIENT IN MUD CAKE CORRECTION EQUATION--THC = 178 INCH.
E = COEFFIGIENT TN MUD CAKE CORRECTION EQUATION~-TMC = 1/8 INCH,.
Q = COEFFICIENT IN MUD CAKE CORRECTION EQUATIOH~- THC = 1/8 INCH.
G = COEFFICIENT IN WUD CARE CORRECTION EQUATION~-THC = 1/8 INCH,

GRAD = TEMPERATURE GRADIENT OF AQUIFER.

T2 = FINAL TIME-VALUE FOR CALCULATING EXECUTION TIHE.

TIME = PROGRAM EXECUTION TIME~=SECONDS «

J = INTEGER SUBSCRIPT, OR DO INDEX, OR SYMBOL CONTROL IN CALL
LINE. .

TEMP = TEMPORARY STORAGE LOCAT{DN.

s¥ = MAXIMUM LENGTH OF LINE REPRESENTING ABSCISSA.

SH = MAXIHUM LENGTH OF L INE REPRESENTING DROINATE.

DIV = NUMBER OF DIVISIONS PER FOOT OF ABSCISSA AND ORDINATE.

X0 = ABSCISSA CUORDINATE OF THE STARTING POINT OF DRDINATE AXIS.
Y0 = ORDINATE COORDINATE OF THE STARTING POINT OF ORDINATE AXIS.
NCD = NUMBER OF CHARACTERS 1IN THE ORDINAYE AX1S TITLE IN CALL AXIS.
THETA = ANGLE OF THE DRODINATE AND ABSCISSA AX1S~—~DEGREES.

XA = ABSCISSA CUORDINATE OF THE STARTING POINT OF ABSCISSA AXIS.
YA = ORDINATE CUORDINATE OF THE STARTING POINT OF ABSLISSA AXIS.
NCA = NUMBER OF CHARACTERS IN THE ABSCISSA AXIS TITLE IN CALL AXIS.
X = ABSCISSA COORDINATE OF LOWER LEFT CORNER OF FIRST ‘SYMBOL IN
CALL SYMBOL.

HEIGHT = KEIGHT OF CHARACTERS TO BE DRAWN BY CALL SYMBOL.

15 = INITIAL VALUE OF DO INDEX IN READ NONNUMERIC DATA.

1E = TERMINAL VALUE OF DO INDEX IN READ NOWNUMERIC DATA.

SUBSCRIPTED VARIABLES~=~

JDOATA = DATA POINT NUMBER. .

KM = MICRONORMAL RESISTIVITY READ FROM MICROLOG--OHM-METERS,

RO = DEEP INDUCTION RESISTIVITY-~OHM~METERS.

JDEPTH = DATA PUINT DEPTH--—=FEET.

F = APPARENT- FORMATION RESISTIVITY FACTOR USED IN F=METHOD.

FF = FIELD FORMATION RESJSTIVITY FACTDR USED IN FF-METHOD.

DSE = TOTAL DISSOLVED SOLIDS CONCENTRATIONS DETERMINED BY THE FF-
HETHOD--PPM.

TDSFF = TOTAL DISSOLVED SOLIDS CONCENTRATIONS DETERMINED 8Y THE
FF-METHOD-—PPM.

RWF = WATER RESISTIVITY DETERMINED BY THE F~HMETHOD—-OHM-METERS &
RWFF- = WATER RESISTIVITY DETERMINED BY THE FF-METHDO-—OHM-METERS,
SPCONF = WATER SPECIFIC CONDUCTANCE DETERMINED BY THE F-#ETHOD--
HMICROMROS PER CENTIMETER.

SPCOFF = WATER SPECIFIC CONDUCTANCE DETERMINED BY THE FF-METHOO~~
HICROMHOS PER CENTIMETER.

ERROR = NAME OF OIFFER{TDS}) = TOSF~TOSFF.

PORF = POROSITY INDEX DETERMINED BY THE F=METROD~-%.

PORFF = POROSITY INDEX DETERMINED BY THE FE-METHOD=-%«

ORD = NAME Df TRE ARRAY TO BE PLOTTED AS ORDINATE--TDSFF AND FF.
LABY = NAME DF ALPHABETIC ARRAY TO LABEL ORDINATE IN CALL AXIS AT
PLOT TOSF VS TDSFF.

LABZ = NAME OF ALPHABETIC ARRAY 7O LABEL ABSCISSA IN CALL AXIS AT
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PLOT TDSFF V5 TUSFF.

RES = NAME OF THE ARRAY TO BE PLOTTED AS ABSC1SSA~=TDSF AND Fo

¥ = ORDINATE GOURDINATE OF THE LOWER LEFT CORNER OF THE FIRST
SYMBOL IN CALL SYMBOL.

NS = NUMBER OF CHARACTERS IN LABEL AT CALL SYMBOL.

RXOC = MICRONORMAL RESISTIVITY CORRECTED EQR TEMPERATURE AND

HUGC AKE~~ORM/ METERS o

aOC = TEMPERATURE CORRECTED DEEP INDUCT 10N RESISTIVITY~=OHK=RETERS
LABS = NAME DF ALPHABETIC ARRAY TO LABEL DRDINATE 1N CALL AXIS AT
PLOT F VS FF.

LAB4 = NAME DF ALPHABETIC ARRAY TO LABEL ABSCISSA IN CALL AXIS AT
PLOT F VS FF.

%5 = ABSCISSA CUORDINATE OF LOWER LEFT CORMER OF FIRSY SYMBOL IN
CALL SYMBOL--TU LEGEND PLOT.

¥z = ORDINATE CUDRDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IW
CALL .SYMBOL-~~TO LEGEND PLOT.

%3 = ABSCISSA CUORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IR
CALL SYHBOL-=TO LEGEND PLOT.

V3 = ORDINATE CUCRGINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYMBOL--10 LEGEND PLOT.

%4 » ABSC15SA CUORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYMBOL--TD LEGEND PLOT.

V4 = ORDINATE CUORDINATE DF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYMBOL=~TO LEGERD PLOT.

X5 = ABSCISSA COORDINATE OF LOWER LEFT CORNER OF FIRST SYMBOL IN
CALL SYMBOL--TO LEGERD PLOT.

¥5 = ORDINATE CUORDINATE OF LOWER LEFT CORNER OF FIRST SYWBOL IH
CALL SYM8OL=-~TO LEGEND PLOT.

w6 = ABSCISSA COORDINATE OF LOWER LEFT CORNER OF FIRST SYHBOL IN
CALL SYMBOL-~~TO LEGEND PLOT.

V6 = DRDINATE CUORDINATE OF LOWER LEFT CORWER OF FIRST SYMBOL IN
CALL SYMBOL-~TO LEGEND PLOT.

NS3 = NUMBER OF CHORACTERS IN THE LABEL.

NS3 = NUMBER OF CHARACTERS IN THE LABEL.

NS4 = NUMBER OF CHARACTERS IN THE LABEL.

Hos = NUMBER DF CHARACTERS IN THE LABEL,

Nio = NUMBER OF CHARACTERS IN THE LABEL..

PORFL = SECONDARY STORAGE ARRAY OF POURF FOR SORYING IN PREPARATION
TO PLOT,

JDEPTHL = SECDHDARY STORAGE ARRAY OF JDEPTH FOR SORTING IN PREPA-
RATION TO PLOT.

RXOL = MICROMORMAL RESISTIVITY CORRECTED EOR MUD CAKE--DHM-HETERS.
W = RATID RE&/RML-~A PARAMETER IN MUD CAKE CORRECTIONS.

BCD = LOCATION UF. ALPHABETIC ARRAY 10 LEGEND PLOTS, CORRESPONDS T0
NS{1)e ETC.

BLE = LOCATION OF ALPHABETIC ARRAY 1D LEGEND PLOTS, CORRESPONDS 10
NS2(1)s ETC.

BLE = LOCATION OF ALPHABETIC ARRAY TO LEGEND PLOTS, CORRESPONDS TG
NS3{11), ETC.

BCG = LOCATION OF ALPHABETIC ARRAY T0 LEGEND PLDTS, CORRESPONDS TO
N56(1), ETC.

BUH = LOCATION GF ALPHABETIC ARRAY T0 LEGEND PLOTS; CORRESPONDS TO
MS5(1 )y ETC.

BCI = LOCATION BF ALPHABETIC ARRAY 70 LEGEND PLOTS, CORRESPONDS TO
NS6t1 )y ETC.’

% SRR RE RFFRE wRHEE

* GRS EH R wRE L
L 4% PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE
/

SUBROUTINES CALLED--NEW HEXICD TECH COMPUTER.

CLOCK

1BCONS

SETHSG

PLOT

SCALE

AXIS

SYMBOL

FRXPR¥

» axane

CALL CLOCKITY)

DIMENS IDNIDATA{291 ¢ RX0{29L Y, RB(291 1+ JOEPTH{291},F(1293] 2 TDSF(293)

STDSEF 1293 14 REF (291 1. SPCONF {291 19SPCOFFL
«ORD{294 1, LAB1{24),LAB2(32)
#,ABS(294)4Y{3 1 NS(3)
* FF(293 )y
4PORFF (291 ), REFF 1291 }4RXOCL291 }yROC (291D
£,LAB2{48 },LABL 148
X202 19¥2(2 11 X3(1 1, Y341 JeX&1215Y4(2)
#yNS2(2 ), NS3{L 1,NS&L2}
*,X512),Y5(2)
*,NS5(2)
#,X6{1 )1 Y6{1}sNSHIL}
%,PORF1 (291 ), JOEPT1(291 )
*,RX01(500 ), H{500)

INTEGER BCD(151,BCE(8),BLFI2 1o BLEL20)
#yBCHI3}
*,BC1I10)

READ ALPHABETIC ARRAY TO LABEL ORDINATE
VS TDSFF. .
READ(I5+1001 HLABLII JoIelyé)

FORMAT(GAL]

READ ALPHABETIC ARRAY TO LABEL ABSCISSA
v$ TDSFF.

READ(5,1002 1 (LAB2LT 1T = 143)
FORMAT{344) !
READ ALPHABETIC ARRAY TO LABEL ORDINATE
FF.

READ(5,1003 HLAB3{T),1 = 1/10)
FORMAT(10A4)

READ ALPHABETIC ARRAY TO LABEL ABSCISSA

FF.
READ5,1004){LABSLT ], T = 1412
FORMAT(12441}

PARAMETRIC DATA,
RMF = 5.9

RUC = 6.0

AH = 1.5

PHIC = 36.0

AVIEMP = 72

10 = 510.

BHT = 84,

N = 222

2913 ,ERROR(291) s FORF (2911,

IN CALL AXIS AT PLDY TODSF

IN CALL AXIS AT PLOT TOSF

IN CALL &XIS AT PLOT F VS

IN CALL AXIS AT PLOT F V§
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0048
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READ RESISTIVITY DATA FROM CARDS.
READ (5,1 3 (IDATA (K1, JOEPTHIK },RXOLK 1iRO(K Y, K = 1,N}
1 FORMATI214:2F5.1) :

IDENTIFY PROBLEM AND WRITE SOME PARAMETRIC DATA.

WRITEL6.2}
2 FORMAT{'9',40%, {SNCORRO COUNTY MEW MEXICO WATER WELL?p /49K, P EUSGS
ATEST WELL #B~5)'r/&4LX s TAQUIFER -Fw~ & FIELD -E- CUMPARISUN® 4/ /73X,
#FIELD FURMATIUN RES. FACTOR-FF = 2.5%,/29X.*SLOPE = 0.791%+/730X,'R
BMF = 5.4 DHM-M @ AQUIFER TEMP.14/32X¢'H = 0.6 FOR PORFI{K} CALCULAT
#IGNS '}

LABEL COLUMNS FUR LINE FRINTER RESULTS.
WRITE(6,300)

300 FURMAT{/ 3)(.‘()ATA‘.AXy'(\EPTH‘IZX.“‘gZXv‘F(K)';BXV‘FUKF(K)‘,'ﬁX,'S
*PCUNF":‘}X"”)SF‘.AXNREMARKS'qZX.‘a‘VZX.'PURFF"BX,'SPCOFFHEX.‘TD
BSFF'.’ny‘REMARKS'.TX,‘OIFFER(TDS A

LIST FF IN N LDCATIDNS,
DO 8BH8. K = 1N

8888 FFIK) = 2.51

ONSTANTS FOR MuD CAKE THICKNESS OF 1/8 INCHES
= ~0.3299839E-04
= 40,1307268E-01

~0.2115985E+00

0.1284551£+01

~0,3342364E+01

+0.5336034E+01

~0.1959661E+01

<
A
B
C
o
£
o
6

DETERMINE TEMPERATURE GRADIENT.
700 GRAD = (BHT-AVIEMP }/TO

PRIMARY D0 -LOUP.
DO 200 K = 1.222
N = 222

APPLY KUD CAKE CORRECTIONS.

MUDCAKE CORRECTION FOR TMC = 1/8 INCH ASSUMED

ADAPTED FROM SCHLUMBERGER tL0G INTERPRETATION CHARTS', 1968 P34,
WK} = RXOI{K }/RMC

RXOVIK} = (A*\\‘(K)**(WB“N(K)**‘5+C1‘H(K)#’F#‘tD*H(K)**Z#E*N(K)”*ZéQ*N(&
234G JRRHC

MAKE ALL DATA PUINTS CALCULABLE.
IE{RXOL(KIAELO.0)GD TO 611

APPLY TEMPERATUKE CORRECTIONS
702 ROC{K} = RO(K P {AVIEMP + GRAD®JDEPTHIK 1}/ TT.
703 RXOCIK} = RXOL{KI*{AVIEMP + GRAD®JDEPTHIK) I/ T7a
G0 YO 701
611 RXOLUK} = RXOiK}
G0 TO 702

DETERMINE RMW, SPCONDy TDS BY F=METHOD.
701 FEK} = RXOC{K)/RMF
04 RWFIK] = ROCIKI/FIK)

MODEL 44 PS VERSION .3 LEVEL 1 DATE. 69118 . NEW MEXICO TECH PAGE 0006
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705 SPCONF(K} = 10000.00/RWF K}
706 TDSF(K) = 0,705%SPCONFIK)

DETERMINE POROSITY 1INDEX,
707 PORF{K} = 50300/ {FIR)I*={1.0/AM 1)

DETERMINE Ry, SPLOND, TOS BY FF~METHOD.
708 RHFF(K] = ROCIKI/FFIK)
709 SPCOFFIK} = 10000.00/RWFF (K]}
710 TOSFF(K) = 0.705%SPCOFFIK])

DETERMINE POROSITY INDEX BASED ON FFe

711 PORFF{K} = S0.0/(FF{K}¥%(1,0/AM)})

DETERMINE DIFFERENCE IN TDS VALUES.
712 ERROR{K} = TDSFIK}) =~ TOSFFIK]

CLASSIFY £ACH TDSF-~TDSFF SET BY WATER QUALITY.

U, $. PUBLIC HEALTH STANDARDS{TODD, 19591--
NACCEPT = TDS.GT.1000 PPM,
PACCEPT = 500 PPM. LY. TDS JLT. 100Q PPM.
600D = IDS .LT. 500 PPM.

TF{TOSF{K 14GE4 100044 ANOLTOSFF (K }.6E.1000. 160 TO 10
[F(TDSF(K).GE-\OO0.0-AND.TDSFF(K).GE.SO0.0.AND.TDSFF(K).LE.IOOU.O)
*6G0 TO 30
lF(IDSF(Kl.LE.!OO0.0.AND.TDSF(K).GE.SO0.0.AND.TDSFF(K).GE.lOO0.0)
*G0O 1O 40
IF(T.DSF(K).GE.SO0.0.AND.TUSF(K).LE.IDOO.D.AND.YDSFF(K).GE.500.0-AN
20, TOSFFIK }.LE.1000.0 160 10 50
IF(TOSF(K).LE.SOO..AND.TDSFF(K).GE.IOOO.)GD TO &0
IF(TDSK{K).LE.SD0.0.AND.TDSFF(K 1.LE.500.0)G0 7D 20
lF(TDSF(KI.GE.IUOO..ANU.TDSFF(K).LE.SOO.)GU TO 70
IF(TDSFIKl.LT.SO0.0.I\ND.TDSFFtK)-GE.SO0.0.AND.TDSFF(K).LT.!DO0.0)
*GO TD 80
IF(TDSF(K).GE.SOO'O.AND.TDSF(K).LT.IOO0.0-AND.TDSFF(K).LT.SOD-O)GD
*T0 90
10 WRITE(6+3)IDATAIK ) JOEPTRIK 1y FUK 34 PORFIK 1, SPCONF (K} s TDSFIK}, PORFFL
%K )y SPCOFF (K} TDSFF {K),ERRORIK)
3 FURHAT(3X,IA.5X;I4,2X;'3‘|3X;F3.114XvF4-1|5X.F6.0.2X, F640y 3%y 'NAC
tCEPT‘,ZX''*'y2)(;F‘5.2v2(3)(,F6.0)y3)(.'NI\CCEPT"7)(‘51]..'i)
60 TO 200
20 NRlTE(by?l)!DATA(K)VJDEPTH(KMF(K),PDRF(Kl'SPCONF(K)'TDSF(KhPDRFF
€{K1,SPCOFF(K ), TUSFF{K),ERRORIK ]}
21 FURMAT(3Xv14'5)('11~'2)(,'*'y3X.F3.1'AX'FA.lyEXyFb.OVZX.Fb.O,b)(,‘GOOD
t"2X|':"12X1F5-212(3X'F6-0)yﬁx'.GDOD'g.IXyE‘.‘-’C)
60 10 200
30 HRITE(b,BlHDATA(K),JDEPTH(K),F(K),PORF(K).SPCUNF(K)yTDSF(K)yPQRFF
¥(K)|SPCOFF(K)'TDSFFlK).ERROR(K)
31 FUKMAT(BX'I’v,bel“qZXv“‘~3XVF3‘.1,AXVF‘»-I,SX.Fb.O,ZX.Fb.0.3X.‘NACC
*EPT"2Xv"3'-2XyF§.2v2(3X.F6.O)'BX"PACCFPY‘.'IX,Ell.lv)
G0 T0 200 .
40 HR!TE(bq‘eI)]hATAIK)'JDEFTHH(VyF\K),PDRFiK);SPCONF(K"TDSF(K).PORFF
”(K)ySPCDFF(K)'TDSFF(K),ERROR(K?
41 FDRMAT(BX'l”'SX'IAVZXI""|3X7F3.1v‘!XyF‘Q-lpSX|Fb'072X'F6.OyBXV'PACC
”EPT"ZX"*"ZX.FE.ZVZ(BX’Fb.O!,3X,'NACCEPT'|7X'E11.1¢)
60 70 200
50 NP-ITE(6151)IOAYA(K)'JDE‘)TH(K)yFo«(K’vPDRF(K)VSPCDNF(K)ansF‘K'YPURFF
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‘(K).SPCUFF(K)'TUSFF(K)'ERROR(K)

51 FORMAT(3X,I4,5X,14'2X|“'yBX'FB.lp4XqF4.1'5XVF6.0,2X.F6.0'3X.'PACC
*EPT‘.ZX.'#‘.Zvab‘ZyZlBX'Fb.D),3X,’PACCEPT',7X.E!1.6)
G0 TO 200

60 leTt{ﬁ,ﬁlIIDATA(K)'JDEPTH(K)‘F(K).PORF(KI‘SPCUNF(KI,TUSF(KI,PUQFF
*(K)ySPCDFF(K)'TUSFF(K),ERROR(K)

61 FDRHAT(BX.IQVSX.14.2X."‘y3X.F3.l'ﬁXvF4.1'SXyFb.OyZXva-O-éX-'GUDD
*‘.2%,‘**VZX.FS.Z.Z«ZXyFé.O)'BX.'NACCEPT‘.7X;El}.4)
G0 10 200

70 HRXTE(6'71)1DATA(Kl.JDEPTH!K)qF(K)'PURF(K);SPCDNF(K)yTDSF(K);pDRFF
*(K).SPCOFF(K)'TDSFF(K).ERROR(K) .

73 FDRMAT(31'I“;5X)14|2x1“"3XyF3-1y4XrF4.lv5X|Fb'0'2xyFbQO'3X"NACC
*EPT"ZX'"‘yZXyF5.2y2{3X,F6.Q),6X,‘GDGD'.TX.E!1.4)
60 TD 200 ‘

80 HRiTE(éyBl)IDATA(K).JDFPYH(K)yF(K)yPORF(K!.SPCDNE(K).TDSF(K).PDRFF
*(K?;SPCOFF(K).TDSFF(K)VERRUR(Kl

B1 FORMAT(BXq]%.5X,IQ,ZX,'*'.BX'FB.l;thFA.X,SXxFé-O'ZX'F6.076Xg'GDUD
“'vZX"*'y2XyF5.2y2(3X'F6.0).3X"PACCEPT"7X|E11.4|
60 TO 200

S0 RRlTE(b¢91)IDATA[K),JDEPTH(K).F(K).?ORF(K).SPCONF(K).TDSF(K).PDRFF
*lK)qSPCDFF(K),TDSFF(K),EﬂRDR(K)

91 FORHAT(BX'14;5X114,ZX;“'y3X,F3.!y4X,F6.1|5X;Fb.0.ZX,Fb.0.3X|‘PACC
°EPT',2X,‘*'.2X.F5.2,2(3X;Fb.0lbe"GODU'q7X'EII.4)

200 CONTINUE

LABEL COLUMNS AT LINE PRINTER.
WRITE16,300)

DETERMINE PROGRAM EXECUTION TIME.
CALL CLOCK(TZ2}

TIME = Ti-T2

WRITE{6,102 )T IHE

102 FORMATL////35X, 'PROGRAM TIME IN SECONDS = ' El4.7)

IDERTIFY PROGRAMMER.
WRITE(6,9999)

9999 FORMAT(///7225%,  PROGRAR BY——==t3//3GX FRONALD M. BRIMHALL!,/30X,'8
'

(4
[

ocoao

+0X 31 CAMPUS STA.1/30X,!SOCORRG, M. M. 87801

RESCALE TDSF AND TDSFE FOR PLOT.
00 201 K = 1,N i

TOSE(K} = TDSF(K)¥1.256E-03
TOSEF(K) = TDSFFIK}#1.25E-03

201 CONTINUE

DUPLICATE PORF AND JDEPTH IN PREPARATIOR TO SORT.
DO 12 I = 1,N .

PORFL{I}) = PORF{L}

00 13 1 = 1N

13 JDEPTI(1) = JDEPTHUI}

1

~

SORT TOSF, TOSFFy PORF, JDEPTH IN ASCENDING ORDER.
HREENREFAEY  SORT BHBEVRERURY
N = 222
00 110 1 = 1,R
DO 110 J = 15N
TECTDSF{I ). LE.TOSFEJ)1GD TO 110
TEMP = TDSFII
TDSF{1) = TDSFIJ}

MDDEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEX1CO TECH PAGE
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TOSF{J) = TENP
JEMP = TOSFF(I}
JOSFFLT) = TDSFELJY
TOSFFLJ) = TEMP N
TEMP = PORFU1)
PORF{I) = PURFIJ}
PORF(J) = TEMP
TEMP = JDEPTR(I)
JDEPTHET) = JDEPTHIS)
JDEPTHIJ} = TEMP

110 CONTINUE

S$ORT £4 FF, PORF1, JDEPTHL, IN ASCENDING ORDER.
SEEBERAELRE  SORT BHERRAERSAY
DO 11 1 = 1,N
80 11 J = 14N
IF{F(I).LELFIJ)IGO TO 11
TEMP = F(I}
F{l11 = FlJ}
Fid) = TEMP
TEMP FE{T}
FFLI) = FELI)
FFLJ} = TERP
TEMP = PORF1(1]
PORFI(I} = PORF1{J}
PORF1{J} = TEMP
TEMP = JDEPTIIL)
JDEPTI{I} = JDEPTLLJ}
JDEPTI{J) = TEHP
11 CONTENUE
N

= 222

ererrpxarssks  PLOT DATA R FEREEERKIREEE
CALL SETHSGL27y'R. BRIMHALL CO-PO USGS #8-5')

SET PEN AT FULL RIGHT.
CALL PLOT{O.y~1452~31}

SET NEW CENTER OF COORDINATES.
CALL PLOT{10.41.543)

SebeetbibabbeseEaEs PLOT TDSE VS TDSFF  #idtdttiddesds

PLOT ONE-TO-ONE LIKE AND RELATIVE ACCURACY LINES.
CALL PLOT{544552}

CALL PLNTE3,6944.40433

CALL PLDY(0.404:2)

CALL PLOT{4,6043.89:2)

SET SCALE OF CUURDINATES WITH CALL SCALE.
SK
SH

8.
84
N = 222
DIV = 10.
CALL SCALE(TDSF(I);SH,N.!.D}V)
N o=

= 222
CALL SCALE(TDSFF(!);SH;Nyl;DIV)

0007

0008
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0217
0218
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N =.222

¢ .

[ PLOT AND LABEL COORDINATE AXIS WITH CALL AXIS.

ORD(M+1 ) = 0.0

ABS(N+1) = 0.0

DRD{K+2) = 800.0 -
ABS(N+2) = 8C0.0 .

X0 = O«
¥o = 0.
NCO = 13

THETA = 90. X |
CALL AXI3(XO,YDsLABLyNCOsSH,THETA(ORD (N+1),OROUN+2) (DIV)
X4 = 0.

YA = 0.

HCA = -12

THETA = 0. .

CALL AXTS{XAyYArLAB2 (NCA;SHs THETA,ABSINe 1} ABS(N+21,DIV)
© N = 222

PLOT TDSF AND TOSFF AND .DISTINGUISH CLAY FROM SAND AND GRAVELS.
[32] 11111 1 = 14N

FOR USGS TEST WELL #B~5 AND FOR DEPTHS LESS YHAN 60 FEET, THE LI-
THOLOGY 1S SAMD AND GRAVEL EVEN THOUGH THE PORDSITY INDEX 1S GREA-
TER THAN 34%.
IF{JDEPTHUIILT.60)60 TO 11117
TF{PORFLI},GTLPHICIGO TO 11115
11117 CALL SYMBOL (TOSF{I}sTDSFF{11,0.104340.,~1)
60 TO 11111
11115 CALL SYMBOLUTDSF{I}TDSFFET) 0144 ¢0es-1)
11111 CORT IRUE

aane 0o

4 LABEL PLOT ¢'F VS FF COMPARISOR'' ARD IDENTIFY WELL.
X = 5,25
HEIGHT = C,15
CTHETA = O
K= 3
DO 500 1 = 1,4
IS = 5%(1-1)+}
1€ = 1S + 4
500 READ(5,2001 1¥{I}.(BCD{J s d = IS, IE}aNSIT Y
2001 FORMATIF&.2,5R4,12)
3001 CALL SYMBOL {XeY{1 1 HEIGHT ¢BCDI1 F,THETA,NS{L T}
3002 CALL SVF‘BOL(X:Y(ZhHElGHTpBCD(é)1THETA‘NS(2))
3003 CALL SYNBOL(X'Y(?}),HEIGHTVBCD(11).YHE1A,NS(3I)
Hs=2

[aXal

READ LEGEND ALPHABETIC DATA AND WRITE LEGEND WITH CALL SYMBOL.

PO 502 1 = 14N

18 = 4%{1-13+l

IE = 1S + 3
502 READ(542002)X2(1 1, ¥2(13,(BLECIIsd = 1S+ TE}oNS2(T)
2002 FORMAT{2F5.254A4,121

HEIGHT = 0,10

CALL SYMBOL(X2i1)yY21) }oHE IGHT ¢ BCE (1 )+ TRETA,NS2(1 3]

CALL SYNB(’\L(XZ(Z)qYZ(Z)-HE!GHT'BCE(S)yTHETAyNSZKZ))
503 READI5,20031X3(1)2Y3{1},{BCF(I)ed = 14234NS311}
2003 FORMATIZFS5.24244+12)

HEIGHT = O.14

CAaLL SYHBDL'(XB(X)yY3(l)pHEIGHT.BCF(l)'THETA,NSGHJ).

HODEL 44 PS VERSION 3 LEVEL 1 DATE 69118 NEW MEXICO TECH PAGE 0010

N =2

DO 504 1 = 1,N

1S = 10%(I-1} + 1

1€ = IS + 9
504 READ{5,20041Xet1):Y4{T11,{BCGIINd & 1S, 1€}, NS4TTY
2004 FORMAT{2F5.2,10A45121}

HEIGHT = 0.10

CALL SYMBOL (X4{11sY4{1 },HEIGHT,BCG(L 1y THETA,NSG(1 1)

CALL SYHBDL(XQ(Z),YMZhHElGHT'bCG(ll).THETA;NSG(Z))

pretitbsirettae PLOT F VS FF  +hedidisvddtits

IaXakalaka)

SET NEW COORDINATE AXIS FOR F VS FF PLOT »
30031 CALL PLOT{1B.,0.,=31
[

C PLOT ONE~TO~ONE LINE AND RELATIVE ACCURACY LINES.
30041 CALL PLDT{5.55.421}

CALL PLOT(3.2:3.84,3)

CALL PLOT{0.+04s2}

CALL PLOT(3,84¢3.2:2)

< 5
c SET SCALE OF COORDINATES WITH CALL SCALE.
3005 N = 222

3006 CALL SCALE(FU1},SHsNs1,DIV}

N = 222

3007 CALL SCALE(FF{1);SHN1,DIV)

3033 N = 222

C

< PLOT AND LABEL COORDIATE AXIS WITH CALL AXIS.

3008 DRD{N+2)

3009 ABS(N+2)

3010 NCO = 38

3011 THETA = 90.

3012 CALL AXIS(XD.YOyLABS.NCO.SHvTHETAyURD(Nd-l)._0RD(N+2\.DIV)

3013 NCA = -417

3014 THETA = O.

3015 .CALL AX[S(XA.YA,LAB’Q'NCA,SH,THETA,ABS(N+1).ABS(N*Z):DIV)
= 222

1.

C
< PLOT F VS FF AND DISTINGUISH CLAY FROM SAND AND GRAVEL.
DO 22221 1 = 14N
<
C FOR USGS TEST WELL #8-5 AND DEPTHS LESS THAN 60 FEET, THE LIGHO-
€ LOGY IS SAND ANU GRAVEL EVEN THOUGH POROSITY INDEX 1S GREATER
c THAN 36%.
1F(JDEPTH{1),LT. 60160 TO 22227
TF{PORF1{1).GT.PHICIGO TO 22226
222217 CALL SYMBOLIE(I),FF{11,0.10+3¢C4ym1}
60 TO 22221 '
22226 CALL SYMBULIFIT).FF{1}y0.14:4304e-1)
22221 CONT INUE
[# .
c LABEL PLOT *'F VS FF COMPARISON'' AND IDENTIFY WELL.
X = 5.25
HEIGHT = 0.15
THETA = D.

CALL SYMBOL{X,Y(1),HEIGHT 4BCD(1 1+ THETANSELDY
CALL SYMBOLIX,Y(2 )vHElGHT.BCD(b).THETA,NS(Z))
CALL SYMBOL{X,Y{3 ) HEIGRT,BCD{11 )} THETAJNS(3})



MODEL 44 PS

93

NEW MEXICO TECH

SYRBOL.

LOCATION
000250
000264
000278
Q0028C
0002ZA0
000284
ooozce

LOCATION
00107C
002750
Q03E18
004348
005A6C
005000
005C20
00544
006D34
007588

LOCATION
Q0T5F8

LOCATION
007824
007EGC
DOTFTC

NEW MEXICO TECH

FORTRAN IV VERSION 3. LEVEL 1 DATE 69118
0244 N =2
4
[ READ LEGEND ALPHABETIC DAT/ AND WR1TE LEGEND WITH CALL
o265 00 512 § = l.W
245 15 = 33(i-1) + 1
0z47 JE = IS + 2
0248 512 READ(5,20121X5(11:YS{T 1, 4BCHIJ IS = IS IEVSNSSLEG
0249 2012 EORMAT {2F5.2,3444121
0250 HETGHY = 0.10
0251 CALL SYRBOL (X511 ), Y5 (1) HETGHT ;BCHIL) THETA,NSS 11D
0252 CALL SYMBOL (X502 1, Y562 1 (HEIGHT 1 BCHIG 1 THETALNS 5121}
0253 HEIGHT = 0414
0254 CALL S YMBOL (X3 (11,3 (11, HEIGHT¢BCF (1}, THETALNS3 (11}
0255 HEIGRY = 0,10
0256 CALL SYHBOL (X6{11s¥4 (1) HETGHTBCGLL S THETASNSA (L)
0257 505 READ(5:;20051X6{1) Y6i11s(BCILIY, J = 1,103,N36(1)
0258 2005 FORMAT(2F5.2y10A4s12)
0259 CALL SYRBOL (X611 1, Y6(1} HETGRT 1BCT (LY THETANSOILY)
[+
4 FILE MARK.
0260 CALL PLDT(14.0,0.0,999}
0261 STOP
0262 END’
SCALAR MAP
SYHBOL LOEAT JOR SYHBOL LOCATION SYMBOL LOCATION SYMBOL
T 000244 000248 RMF 00024C RUC
PHIC 000258 AVTEHMP 00625C 0 000260 BHT
K 00026C a ©o0270 8 000274 [
€ 000280 [} 000284 [ 000288 GRAD
TINE 000294 J 000298 TEMP 06029C sw
oIv 000248 X0 0002AC vo 000280 NCD
XA 00028C YA 0002¢0 NCA- 000204 x
s 000200 1€ 000204
ARRAY MAP
SYRBOL LOCATION SYMBOL LUCATION SYMBOL LOCATION SYMBOL
IDATA 000208 RXO 000764 RO 0008F0 JDEPTH
TDSF 00199C TDSEF 001€30 RKE 0022C4# SPCONF
ERROR 003068 PORF 0034F4 ORD 003960 LABL
ABS 003EF 8 Y 004390 NS 00439C FF
RMFE 004CC8 RXDC 005154 ROC 0055E0 LAB3
X2 0O5BEC Y2 005BF4 X3 005BFC Y3
Y4 005C0C NS2 005C 1% HS3 005C1C NS4
Ys 00530 NS 005C38 X6 005C40 vé
PORFL 005C 4L JOEPTL 0060D8 RXO1 006564 W
BCE 007540 BCF 007560 BCG 607568 BCH
SUBPROGRAMS CALLED
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCAT1ON SYMBOL
CLOCK COT5EC 1BCOME 0075FGC SETHSG 0075F4 pLOT
AXIS 007600 SYMBOL 007604 ERXPR# 007608
LABEL MAP
LABEL LOCATION LABEL LUCATION LABEL LOCATION LABEL
1001 007410 1002 007468 1003 00TACS 1004
2 007C08 300 007018 8888 007DAA 700
703 007F08 611 007F46 701 00TF60 704
FORTRAN IV MODEL 44 PS VERSION 3  LEVEL 1 DATE 69118
706 007F A0 707 OOTFAC 708 007FOC 709
711 008010 112 008048 10 008246 3
21 008420 30 008478 31 008504 40
50 008648 51 008654 60 008730 61
71 0088A% 80 008900 81 00898C 90
200 00BACA 102 008E30 9999 008874 201
13 008C62 110 008072 11 00BELS 6044
11115 009066 1111l 009090 500 0090F & 2001
3002 009186 3003 0091DC 502 009238 2002
2003 0093AC 504 0094 2E 2004 00942 30031
3005 00956E 3006 009576 3007 00959C 3033
3009 0095CA 3010 009592 3011 009504 3012
3014 00960C 3015 009614 22227 009674 22226
512 003784 2012 00984E 505 009934 2005

TOTAL MEMORY REQUIREMENTS 009814 BYTES

COMPILER HIGHEST SEVERITY CODE WAS

/7 EXEC LNKEDTUMAP}

o

OOTFEC
008338
€08560
00878C
0089€E8
00BCOE
008F18
00917E
0092CA
00953C
009582
0095E2
QO96AE
00999C

PAGE 0011

SYMBOL
AM

N

o]

2

SH
THETA
HEIGHT

SYMBOL

F
SPCOFF
LAB2Z
PORFF
LABS
X4

X5

NS6
BCO
8C1

SYMBOL
SCALE

LABEL
1

102
705

PAGE 0012

LOCATION
000254
000268
00027C
000290
000244
000288

-6002€CC

LOCATION
601508
noz8ce
003E78
00483C
00582C
005C04
005028
005048
007504
0075C4

LOCATION
0075FC

LOCATION
007B8C
QOTECD
007F94

008000
008394
0083EC
008818
008AT4L
008C28
009036
009190
009344
009546
0095BA
009604
0096DC
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- S OEORRO COUNTY NEW MEXILU WALER weir ~7  —7 7
tus6Ss TEST WELL #B~5) .
AQUIFER —F— § FIGLD —F~ COMPARISON

FIFLP FORMATION RES. FACYOR-FF = 2.5
SLOPE = 0.761

RMF = 5.4 OHM-# @ AOUJFER TEMP.
M = 0.6 FOR PORFIK} CALCULAYIONS .

DATA DEPTH * F(K) PORFIR} SPCONF TOSF REMARKS # PORFF SPLDFF TOSFF REMARKS DIFFER(TDS
1 30 * 2.3 29.0 343, 241. GDOD  *  27.07 380. 268, 600D -0.2624E 02

2 32 * 2.8 2541 298, 210, Gonn  * 27.07 266 187. GOND 0.2309E 02

3 ELI 2.0 31.0 433, 306 GooD  *  27.07 531, 374, GOaD ~0,6875E 02

4 36 ¥ 1.4 40.2 319. 225. Goon  ®  27.07 577« 407, GLUD ~0.1816E€ 03

5 38 = 1.3 &1.1 283, 200. cuon *  27.07 530. 374 Goan -0.1742€ 03

[ 40 * 1.4 40,6 240, 169 Gon & 27.07 442, 31ia felafal] -0.1419E 03

7 42 % 1.4 39.2 330, 233, GOOD ¥ 27.07 576 406 . G060 -0.1729€ 03

3 44 * 1.3 4201 332, 234. GoOD  *  27.07 665, 455, 6000 -0.2207E 03

9 46 % 1.5 38.7 396. 279. GooD *  27.07 678 478 G000 -0,1986E 03
10 48 * 1.2 43.9 291, 205. Goon  ®  27.07 601 423, 600D -0.21828 03
11 50 * 1.6 36.7 389. 274 Goon ® 27,07 614 433, [efelals] ~0.1589€ 03
12 52 % 1.6 36.7 372. 262, .6000 * 27.07 587, 414, Goon -0.1516€ 03
13 54 % 1.6 36.3 395. 278, 6onD  *  27.07 613, 432. [efelsls] -0.1543E 03
14 56 * 1.7 35.3 436, 308. Gono ¥ 27.07 649 . 458, felalsing -0.15028 0%
15 58 * 1.8 33,7 G764 334, Goop  * 27,07 659, “6h o GOOoD ~0,1304E 83
16 60 * 2.8 24.9 489 . 345, conn *  27.07 432, 304. GQ00 B.4062E 02
17 62 % 3.4 22.3 783. 552, PACCEPT * 27.07 585, 4312, [efelslp] 0.1398€ 03
18 64 % 2.6 2646 561, 396« coon % 27.07 5648, 386. Go0D 0.9635E 01
19 66 * 3.8 20.4 873, 615, PACCEPT % 27.07 571 403 . G0OD 0.2125€ 03
20 68 % 3.7 20.8 766, 540, PACCEPY ® 27.07 515 363. GOBD 0.1769E 03
21 70 ¥ 4.2 19.2 878, 619 PACGEPT = 27.07 525. 370 GOGD 0.2489E 03
22 T2 = 2.9 24.8 597 421, GOOD % 27.07 525. 370. GUBH 0.5097€ 02
23 T4 * 2.9 24.8 533, 376 caon  *  27.07 468, 330. G000 0.,4572E 02
24 76 * 45 18,2 790. 557 PACCEPT ® 27.07 437, 308, elulsh] C.2494E 03
25 78 * 7.2 13.4 1372, 9674 PACCEPT * 27.07 476 336. G000 0.6314E 03
26 80 * 4.0 19,7 954, 673, PACCEPT * 27.07 595. 419. GOoo 0.2537€ 03
21 82 ¥ 5.3 16:4 1160, 818. PACCEPT % 27.07 545, 384, GOOoD 0,4341E 03
28, 84 * 7.0 13.6 1484, 1053, NACCEPT % 27.07 533. 3764 G000 0.6776E 03
29 86 % 4.2 19.2 906, 639, PACCEPT * 27.07 S&h, 383. 6000 0.2556€ 03
30 88 =® 5.8 15.5 1200, 846, PACCEPT % 27.07 522 368. GOoD 0.4781E 03
31 90 * bob 18.2 895, 631. PACCEPT *= 27.07 492 347, 600D 0.2839E 03
32 92 * 246 2645 627 462, Goop *  27.07 606, 427 00D 0.1458E 02
33 94 * 2.3 2844 4B5. 342 GoOb ¥ 27.07 521. 367 G0G0 -0.2543E 02
34 g6 * 2.9 247 785, 554 . PACCEPT *= 27.07 685, 483, 600D 0.7077E 02
35 98- * 2.1 30.6 602 4240 608D *  27.07 123, 509. PACCEPT -0.8495€ 02
36 100 * 3.5 21.7 740, 522, PACCEPT # 27.07 5304 374. GB0D 0.1476E 03
37 102 =* 246 2604 539. 280, 6opnD *  27.07 520. 366. G000 0.1371E 02
38 104 ¥ 2.3 28.3 485, 342, GDOD ¥ 27.07 519. 366, GOOD -0,2427E 02
39 106 = 244 27.5 550. 388. GOoDD = 27.07 564, 398, GOOUD -0.9822€ Ol
40 108 = 2.2 29.6 504 355, coop ¥ 27.07 576. 4064 GOOD -0.50B1E 02
41 110 % 2.4 28.1 490, 345, coon  * 27.07 518, 365. 6000 -0.1986E 02
42 11z ¥ 2.5 27,1 538, 380 GoOD *  27.07 539, 380. GO0 -0.7363E 00
43 114 % 2.5 269 580. 409 . Gpob ®  27.07 5754 405, G000 0.3753E 01
a4 116 * 2.4 27.7 611, 430. GoOD ¥ 27.07 631. 465, G000 -0.1423E 02
45 118 ¥ 3.0 24073 743, 523. PACCEPT * 27.07 630 Lirh, elefaln] 0.7905€ 02
46 120 * 2.6 26.3 6424 452, GoOD  ®  27.07 615, 434, felals]s] 0.1B78E 02
47 122 % 3.2 23.2 777, 548 PACCEPT % 27.07 6154 433, 00D 0.1142€ 03
48 124 % 3.1 23.6 192, 558, PACCEPT * 27.07 645. 455 600D 0.1036E 03
49 126 * 1.4 48 4 345, 243, Guph *  27.07 629, 443, GU0D -0,1998E 03
50 128 % 2.9 24,5 678, 478, coon % 27,07 586, 413, G000 0.6531FE 02
51 130 * 2.7 25.7 662 467, Gouh. *  27.07 613, 4324 GO0D 0.3436E 02
52 132 % 2+6 2643 627, 462, Goop % 27.07 598 «22, GOGD 0.1994E 02
53 134 » 2.7 25.9 671 473, Goonp  x 27.07 627, 442 500D 0.3087E8 02
54 136 % 245 27.4 723 510. PACCEPT * 27.07 T34, 518 PACCERT ~0.8004E 01
55 128 = 2.4 21.9 T43. 523 PACCEPT ¥ 27.07 778, 549, PACCEPT -0.2525E 02
56 140 * 2.9 24.5 963, 679, PACCEPT * 27.07 828. 584, PACCERT 0.9489E 02
57 142 % 3.2 22.9 11364 801, PACCEPT * 27.07 885. 624, PACCEPT 0,1771€ 03
58 144 % 2.8 25.0 99 8. 704, PACCEPT # 27.07 E84 . 623, PACCEPTY 0.8061€ 02
59 146 % 3.7 206.8 1266, 893. PACCEPT % 27.07 854, 602 PACCEPTY 0.2907E 03
60 148 * 2.7 25.8 983, 693 . PACCEPY % 27.07 Gla. 645, PACCEPY 0.4802E 02
61 150 * 3.0 2443 2740, 1932. NACCEPYT * 27.07 2326, 1640. NACCEPT 0.2918E 03
62 152 * 2.4 28.1 3068, 2163. NACCEPT % 27.07 3237. 2282. NACCEPT -0.1190E 03
63 154 % 1.6 35.9 2572« 1813, NACCEPT = 27.07 3932+ 2772. NACCEPT -0.9585E 03
64 156 = 1.7 35.2 2074, 1662, NACCEPT * 27,07 3077. 2169, NACCEPT -0.7070E 03
65 158 = 4.7 17.9 3161, 2229, NACCEPT * 27.07 1702, 1200, NACCEPTY 0.1029€ 04
66 160 * 6.3 14.6 4023, 2836, NACCEPT % 27.07 1594, 1124, NACCEPTY 0.1712€ 04
67 162 % 2.9 24.9 2227. 1570, NACCEPT ® 27.07 1961, 1383, NACCEPT 0.,1B76E 03
68 164 = 2.0 3.4 1857. 1309. NACCEPT * 27.07 2316, 1633, NACCEPT ~0.3238E 03
69 168 * 2.9 24.3 1492, 1052, NACCEPT * 27.07 1272, 897. PACCEPTY 0.1549E 03
70 170 * 4.1 17.9 20624 1454, NACCEPT % 27.07 1106. 779, PACCEPT 0.6741E 03
71 172 * 5.9 15.3 2500. 17624 NACCEPY = 27.07 1059, 747, PACCEPY 0.1016E 04
T2 174 ¥ 3.9 20.1 1657. 1168, NACCEPT % 27,07 1058. Thb. PACCEPT 0.4224E 03
73 176 = 3.9 20.1 1657, 1168, NACCEPT * 27.07 1058. 7464 PACCEPT 0.4229E 03
T4 178 = 4.3 18.8 1829, 1289, NACCEPT % 27.07 1057, P45, PACCEPT 0.5442E 03
5 180 ¥ 541 16.9 223%. 1578, NACCEPT * 27.07 1102. 777. PACCEPT 0.8013E 03
16 182 * 5.5 16.0 2931. 2067. NACCEPT * 27.07 1333. 940, PACCERPT 0.1127E 04
I7 184 '* 642 14.9 4145, 2922. NACCEPT * 27.07 16884 1190. NACCEPT 0.1732€ 04
78 186 = 4.9 17.3 4495, 3169. NACCEPT * 27.07 2300. 1622, NACCEPT 0.1547E 04
79 88 * l.4 39.9 1666, 1174, NACCEPT * 27.07 2975, 2098« NACCEPT ~0.9231€ 03
80 190 % 2.6 26.3 4124, 2907. - NACCEPT * 27.07 3949, 2784, NACCEPT 0.1234E 03
81 192 * 1.7 35.6 3344, 2357, NACCEPY * 27.07 5052. 3561. NACCEPT -0.1204E 04
82 196 * 0.8 604 1579. 1113, NACCEPT = 27,07 5259. 3708. NACCEPTY -0.2594E 04
83 196 * 0.8 57.0 1450, 1022, MACCEPY % 27.07 44264 3120. NACCEPY -0.2098E 04
84 198 % 3.0 24,2 4591, 3237, NACCEPT *» 27.07 3879. 2735, NACCEPTY 0.5021E 03
85 200 = 3.0 2442 4737, 3339. NACCEPT * 27.07 3993. 2820. NACCEPT 0.5198€ 03
86 202 * 3.3 22.46 5400. 3807. NACCEPT # 27.07 4128, 2910, NACCEPT 0.8966E 03
87 204 * 3.7 21.0 7388, 5209 RACCEPT * 27.07 5033, 3548, NACCEPT 0.1660E 04
88 206 * 0.5 84.0 959, 876, PACCEPT % 27.07 5240, 36%4. NACCEPT -0.3018E 04
89 208 * 5.6 15.9 9283, 6544, NACCEPT » 27,07 4189, 2953, NACCEPT 0.3591E 04
90 210 * 4.0 15.9 5449 3842. NACCEPT % 27,07 3441, 24264 NACCEPT 0.14186E 04
91 212 = 2.5 2649 3834, 2703, MNACCEPT * 27.07 3804, 2682, NACCEPT 0.2132E 02
92 214 * 2.4 27.7 3618, 2551, NACCEPT %' 27.07 3745, 2640, NACCEPT -0.8937€ Q2
93 216 % 2.7 25.8 4022, 2836, NACCEPT *x 27.07 3742. 2638, NACCEPY 0,1974E 03
94 218 4ot 18.6 6753, 4761 NACCEPT = 27.07 3855. 2718, NACCEPT 0.2043E 04
95 220 Gt 18,7 6906, 4869, NACCEPT % 27,07 3975. 2B02." NACCEPT 0,2066E 04
96 222 3.5 21.6 5421, 3822 NACCEPYT * 27,07 3850, 2715, NACCEPT 0.1107E 04
Q7 224 % 3.0 2441 4737, 3339. NACCEPT # 27.07 3970. 2799. NACCEPT 06.5404E 03
98 226 * 2.7 25,6 5043, 3555, NACCEPT % 27.07 4629, 3263. NACCEPT 0.2915€ 03
93 228 % 0.3 HHERX 558. 3%4. GoOD *  27.07 5551, 3914, NACCEPT ~0.35208 04
100 230 * 0.5 83.6 921. 649 . PACCEPT  * 27.07 4993, 3520. NACCEPT ~0.2871E 04
101 232 % 0,7 61.8 1291. 910, PACCEPT * 27.07 44564 3141. NACCEPT -0.2231E 04
102 234 % 0.6 7.8 888, 626, PACCEPT % 27.07 3836 2705. NACCEPT -0.2079E 04
103 236 % 1.2 44,9 1168, 823. PACCEPT * 27,07 2492, 1757, NACCEPT -0.9335%k 03
104 238 % 4.0 1%.8 1989. 1402. NACCEPY ~ # 27.07 1245, 878, PACCEPT 0.5243E 03
105 240 *® 5.6 15.8 2422. 1707, NACCEPT = 27,07 1082, 763, PACCEPT 0.9443E 03
106 242 % 4.8 1T7.6 1897. 1337, NACCEPT % 27,07 995. T01. PACCEPT 0.6358E 03
107 244 * 3.5 21.9 1268, 894. PACCEPT * 27.07 921. 645 PACCEPT 0.2448E 03
108 246 ¥ 3.2 23.0 1092. 770. PACCEPT * 27.07 857, 604, PACCEPY 0.1660E 03
109 248 % 3.0 23.9 995, 701. PACCEPT * 27.07 828, 584, PACCEPT 0.1177€ 03
110 250 % 2.5 27.5 866, 610. PACCEPY # 27.07 886« 625, PACCEPT ~D.1451E 02
i1l 252 % 2.7 25.86 8424 594« PACCEPT * 27.07 775. 546 PACCEPT 0.4733E 02
112 254 % 5.6 15.8 1547. 1091« NACCEPT %= 27,07 688. 485. 60DD 0.6053E 03
113 256 ¥ 5.9 15.4 1653, 1165, NACCEPT * 27.07 708, 499, 600D 0,6661E 03
114 258 * 3.3 22.4 1029. 726. PACCEPT # 27.07 T4 545. PACCEPT 0.1803E 03
115 260 = 7.9 12.6 1941, 1369, NACCEPT = 27.07 619. 436 6000 0.9326E 03
116 262 % 5.7 15.8 1326. 935. PACCEPT * 27.07 589, 4154 fetalsly] 0.5199E 03
117 264 * 6.1 15.0 1500. 1057, NACCEPY * 27.07 618, 436 GOOD 0.6220€ 03
118 266 % 4.9 17.4 1196. 843, PACCEPT * 27.07 517 435, fetaleis] Q.4076E 03
119 268 ¥ 6.0 15.1 1478, 1042. NACCEPT * 27.07 617, 435, 00D 0.6072E 03
120 270 = 5.7 15.7 1466, 1033, NACCEPT * 27,07 649, 458, [siagy) 0.5757E 03
121 212 = Alb ?27.3 R2%. 581. PACCFPT * 27.07 616 434, [aishy] 0.1461E 03
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27.07 cio. 434, [datela) 0.4075E 02

122 274 % 2.7 25.5 676, 475, Goon  *

123 276 % 3.4 22.3 915. 645. PACCEPT % 27,07 &84, 4BZ. G000 0.1629€ 03

124 2718 * 3.1 23.6 861, 607, PACCERT =% 27.07 703, 496. GO0D O.1115€ 03
125 260 # 3.7 20.9 1007. 710 PACCEPY * 27.07 683, 482 . GO00 0.72283F 03
128 282 % 3.2 229 932. 657. PACCEPT = 27.07 723, 510, PACCEPT 0.1471lE O3
127 286 % 2.8 25.4 398, T04. PACCEPT % 27,07 91G. b4l PACCEPT D.6230E 02
128 286 * 2.8 25.4 962. 679 PACCEPT * 27.07 B77. 618, PACCEPT 0.6044E 02
129 288 % 3.1 23.8 933. 657, PACCEPT % 27.07 767, 541 . PRCCEPT " 0.1169E 03
130 290 * 2.8 25.4 793. 559, PACCEPT * 27.07 721 508, PACCEPT 0.50388 02
131 290 *# 2.8 25.4 T93. 559 . PACCERPT # 27.07 72t. 508« PACCEPY 0.5038E 02
132 292 % 2.7 25.9 768, 542, PACCEPT % 27.07 721, 508, PACCEPT 8.3346E 02
133 294 % 3.6 22.2 1029. 126, PACCERPT % 27.07 Tb5. 540, PACCEPT 0.1861E 03
134 296 * 3.4 22.2 1063, 49 PACCEPT x®  27.07 790, 557. PACCERT 0. 1925€ 03
135 298 * 5.7 15.6 1583, 1402, NACCEPT % 27.07 874, 616« PACCEPT . 0.7865E 03
136 300 ¥ 4ol 19.6 1473, 1039, NACCEPY # 27.07 905 628, PACCEPT 0.4003E 03
137 302 4.5 18,4 14044 989. PACCEPT * 27.07 76864 556 PACCEPT 0.4338E 03
138 364 * 5.7 15.6 1797,  1267. NACCEPT % 27.07 188. 555,  PACCEPT 0.7114E 03
139 306 = 5.7 15,6 1857. 1309, NACCEPT * 27.07 813, 573,  PACCEPT 0.7354E 03
140 308 % 6.2 16.9 2000. 1410. KACCEPT % 27.07 813. 573. PACCEPT 0.8369€ 03
141 310 ¢ 5.7 15.6 2652, 1870.  NACCEPT # 27,07 1161 818,  PACCEPT 0.1052E D&
142 31z ¥ 2.8 25.3 1347. 950, PACCEPT # 27.07 1218. 859, PACCEPT 049129F G2
143 314+ 3.7 20.8 1768. 1247, NACCEPT ¢ 27.07 1188, 837.  PACCEPT 0.4095E 03
144 316 ¥ 3.2 23.2 1281, 903,  PACCERT % 27,07 1014. 715,  PACCEPT 0.1885E 03
1495 318 = 2.6 26.7 1179. 832. PACCERT # 27.07 1158. 8i6. PACCERT 0.,1518E 02
146 320 = 2.4 27.9 1105. 179. PACCEPY * 27,07 1157, 816, PACCEPT -0+3705E 02
147 322 * 206 26.2 984« 693, PACCEPT ® 27.07 934, 659 . PACCEPT 0.3487E 02
148 324 % 4.1 19.5 1326. 935. PACCEPY % 27.07 809, 570. PACCEPT 0.3644E 03
149 326 = 3.1 23.6 1105, 779,  PACCERT * 27,07 898. 633,  PACCEPT 0.1458E 03
150 328 % 3.3 22.7 1320. 930. PACCEPT * 27,07 1010, 712, PACCEPT 0.2183E 03
151 330 ® 2.5 26.9 1114, 785.  PACCEPT # 27.07 1101, 176, PACCEPT 0.8746€ 01
152 332 % 2.6 26,7 11260 794.  PACCEPT * 27,07 1101. 776.  PACCEPT 0.1771E 02
153 336 & 2.4 27.8 1105. 719,  PACCEPT * 27.07 1152, Bl2.,  PACCEPT ~0.3349¢ 02
154 336 * 2.7 25.9 1175. 828, PACCEPT ¥ 27.07 1099. 775,  PACCEPT 0.5313€ 02
155 338 * 3.1 2344 1507. 1062. NACCEPT & 27.07 1209 852.  PACCEPT 0.2104E 03
156 340 ¥ 2.8 250 1361. 960, PACCEPT * 27.07 1208, 852. PACCEPT 0.1082E 03
157 242 % 2.9 24,5 1404+ 990.  PACCEPT & 27.07 1207. 851. . PACCEPT 0.1388€ 03
158 344 % S.4 16.3 2452, 1729,  NACCEPT =® 27.07 1149. 810,  PACCEPT 0.9186E 03
159 346 Lol 19.4 1894. 1335, NACCEPT % 27.07 1148 810 PACCEPT 0.5258E 03
160 348 % 4.2 19.2 2025. 1428,  NACCEPT & 27.07 1205, 850.  PACCEPT 0.5764E 03
161 350 * 4ol 19.4 1657, 1168. NACCEPT % 27,07 1004, 708 . PACCEPT 0,4609E 03
162 352 ¥ 4ol 194 1894. 1335, NACCEPT * 27,07 11446, 808, PACCEPT 0.5272E Q3
163 356 % 3.2 23.0 1507. 1063,  NACCERPT "% 27.07 1179. . 831.  PACCEPT 0.2311E 03
164 356 ¥ 2.8 25.1 1328 936. PACCEPT % 27.07 1185. 835. PACCEPT 0.1008€ 03
165 358 =* Z.8 24.9 1361, 860 PACCEPT % 27.07 1202. B4T o PACCEPT C.1127E 032
168 360 % 3.1 23,4 1492, 1052, MNACCEPT * 27.07 1201, 847.  PACCEPT 0.2053E 03
167 362 ¥ 3.8 20.6 1856,  1338. NACCEPT * 27.07- 1257, 886.  PACCEPT 0.4521E 03
168 365 5 3.2 23.1 1602, 1130,  NACCEPT % .27.07 1263. 890.  PACCEPT 0.2395€ 03
169 366 * 2.8 25.0 1411, 995,  PACLCEPY = 27.07 1255. 885,  PACCEPT 0.1098€ 03
110 368 * 3.1 23,7 1531, 1080,  NWACCEPT % 27,07 1255, 884,  PACCEPT 0.1951E 03
171 370 = 3.3 22.6 1642, 1158.  NACCEPT = 27.07 1284, 884.  PACCEPY 0.2737€ 03
172 372 ¢ 3.1 23.4 1658, 1169, NACCEPT * 27.07 1330. 937,  PACCEPT 0.2314€ 03
173 374 %= 2.8 25.0 1684, 1187, NACCEPT # 27,07 1495, 1054,  NACCEPT 0.1335E 03
174 376 % 2.9 24.8 1815, 1280. NACCEPT % 27.07 1594 1124,  NACCEPT 0.1562€ 03
175 378 * 2.8 25.3 1820. 1283,  NACCEPT % 27.07 1648, 1162,  NACCEPT 0.1216E 03
176 380 * 3.1 23.6 2031. 1432. NACCEPT = 27,07 1658 1169. .NACCEPT 0.2629€ 03
177 382 % 2.9 24.5 1930,  1351. NACCEPT = 27.07 1657, 1168,  NACCEPT 0.1925E 03
178 384 * 3.2 23.2 2184, 1540s NACCEPT ¥ 27.07 1728. 1218.  NACCEPT 0.3214E 03
179 386 ® 3.2 23.2 2319. 1635 NACCEPT. * 27.07 1834, 1293. NACLEPT 0.3419E 03
180 388 * 3.0 24.3 2675. 1886,  NACCEPT *. 27.07 2269. 1600..  NACCEPT 0.2860E 03
181 390 = 1.2 44,3 14244 1004 . NACCEPT ® 27.07 2976, 2098. NACCERT ~0.1094E 04
182 392 % 2.3 28.8 1806. 1273, NACCEPT & 27.07 1983, 1398,  NACCEPT -0.1247€ 03
183 394 ® 2.6 26.7 1795.  126b.  NACCEPY =* 27.07 17624 1242.  NACCEPT 0.2392€ 02
1B4 396 % 22 29.7 1590C. 1121, NACCEPT * 27.07 1828. 1289. NACCEPT -0.,1678E 03
185 398 * 2.5 2745 1718,  1211. NACCEPT % 27.07 1760, 1240,  NACCEPT -0.2901E 02
186 400 * - 246 2645 1750, 1234,  NACCEPT * 27.07 1696, 1195,  NACCEPT 0.3843E 02
187 402 s 2.7 25.8 1880. 1326,  NACCEPT = 27,07 1745, 1230, NACCEPT 0.9576E 02
188 404 % 2.8 25.4 1920. 1354, NACCEPY % 27.07 1744, 1229.  NACCEPT 0.1247E 03
189 406 % 2.8 25.0 1961 . 1383, NACCEPT % 27.07 1743 1228. NACCEPT 0. 1540 C3
190 408 * 2.6 2643 1835. 1293, NACCEPT # 27,07 17544 1237.  NACCEPT 0.5657€ 02
191 410 ¥ 2.9 24.8 2026, 1429. NACCEPT * 27.07 1780. 1255. NACCEPT 0.1737€ 03
192 412 * 2.6 26.6 1865, 1315. NACCEPT #* 27.07 1820. 1283.  NACCEPT 0.3153E 02
193 416 ® 2.9 24,8 2191, 1545.  NACCEPT % .27.07 1922. 1355,  NACCERT 0.1894E 03
194 416 % 2.8 25.3 2106. 1485, NACCEPT ® 27407 1906, 13464, NACCEPT 0.1415€ 03
195 418+ 3.0 23.8 2388, 1684.  NACCEPT . * 27,07 1968, 1387, NACCEPT 0.2963€ 03
196 420 % 2.8 25.1 2399. 1692, NACCEPT » 27,07 2146, 1513, NACCEPT 0.1788€ 03
197 422 % 2.3 28.6 2408. 1698,  NACCEPT * 27.07 2621, 1848.  NACCEPT -0,1502¢ 03
198 424 % 2.2 238.6 2223, 1567. NACCEPY % 27,07 2535, 1787. NACCEPT ~0.2201E 03
199 426 % 2.6 26.6 2353, 1659 NACCEPT ® 27.07 2288, 1613. NACCEPT 0.4630E G2
200 428 = 2.6 26.6 2090, 1473, | NACCEPT = 27,07 2030. 1431,  NACCEPT 0.4193F 02
201 430 % 2.6 2645 2244, 1582« NACCEPT = 27.07 2179. - 1536. NACCEPT 0.4592E 02
202 432 % 2.3 28.6 2104, 1483,  NACCEPT x 27.07 2284. 1610,  NACCEPT -0.1266E 03
203 434 % 2.2 29.5 2047, 1443, NACCEPT ® 27,07 2328. 1641 . HACCEPT -0,1979E 03
204 436 X 2.3 28.4 2108. 1486« NACCEPT # 27.07 2259. 1593, NACCEPT -0.1065E 03
205 438 * 2.7 25,9 2340, 1650,  NACCEPT * 27,07 2195, 1547.  NACCEPT 0.1023€ 03
206 440 * 2.7 25.9 2340. 1650, NACCEPT % 27.07 2193, 1546, MACCEPT 0.,1032E 03
207 442 * 2.9 24,7 2616. 1845, NACCEPT * 27.07 2217, 1605.  NACCEPT 0.2392€ 03
208 4Lah % 2.9 2441 2778, 1959, NACCEPT * 27.07 2417, 1704, NACCEPT 0.2549E 03
209 LTI 2.3 28.5 2408, 1698, NACCEPT * 27,07 2603, 1835, NACCEPT ~0,1376E 03
210 448 % 2.7 26.1 2692, 1858. NACCEPT % 27.07 2545, 1794, NACCEPT 0.1037E 03
211 450 * 2.9 2426 2929, 2065, NACCEPT % 27.07 2544, 1793, NACCEPT 0.2718E 03
212 455 % 3.2 23.0 3353, 2364, NACCEPT * 27,07 2626 1851. NACCEPT 0.5127€ 03
213 460 % 2.9 24,6 3170, 2235. .NACCEPT = 27,07 2745, 1935.  NACCEPT 0.2997E 03
214 465 % 2.6 26 2693, 1899. NACCEPT % 27.07 2589. 1825. . NACCEPT 0.7341F 02
215 470 % ERRS 22.2 3690. 2601. NACCEPT % 27.07 2738. 1930. NACCEPT 0.6714E 03
216 475 % 4.8 17.% 4963, 3499. NACCEPT % 27.07 2582 1820. NACCEPT 0.1679E 04
217 480 =* 3.9 20.1 3898. 2748. NACCEPY % 27.07 2495. 1759. NACCEPT 0.,9892E 03
218 485 % 3.9 20,1 3898. 2748 . NACCEPT * 27,07 2491« 1756. NACCEPT D.9916E 03
219 490 % 2.0 31.5 2528, 1782. NACCEPT % 27.07 3170. 2235, NACCEPTY ~0.4525€ 03
220 495 ¥ 4.9 17.4 5955, 4198, NACCEPT % 27.07 3081. 2172. NACCEPY 0.2027€ O%
221 500 ® 3.2 22.8 3979, 2805. NACCEPT * 27.07 30764 2169,  NACCEPT 0.6362€ 03
222 505 * 2.9 26404 3593, 2533, NACCEPT * 27.07 3072. 2166,  NACCEPT 0.3674E 03

DATA DEPTH % FI(K) PORF (K} SPCONF TOSF REMARKS % PORFF SPLOFF TDSFF REMARKS DIFFER{TDS}

PROGRAM TIME IN SECONDS = 0.9575000E 02
PROGRAM BY-

RONALD M. BRIMHALL
BOX 31 CAMPUS STA.
. SOCORROy N, M. 87801
/6

JOB TIME SUMMARY...COMPILE 01935 ASSEMBLE 0000S LNKEDT 00515 uTiLS 00008 USER 01745 TOTAL TIME 00&M 58S
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DEFINITIONS OF 1ERMS AND SYMBOLS

Cy; ¢ Specific conductance of water [micromhos/cmj.

F . F.Method formation resistivity factor; ratio of
Ryof/Rus (ML,
FF : FPF-Method formation resistivity factor; the symbol

used in the text and adjunctive interpretation pro-

grems for the field formation resistivity factor

[M°107° ],

Ry Resistivity of drilling fluid at tinme well is logged
[ohmmmeters]e

Rpe ¢ Resistivity of mud cake thmmmetersja

Rne @ Resistivity of invading mud filtrate [ohmmmeﬁers],

Ry : Resistivity of uncontaminated zone if 100 percent
water saturated [ohmmmeters],

Ry : Resistivity of uncontaminated zone under any conditions
of saturation [ohmumetersje

R,, : Resistivity of the flushed zone [ohm-meters ],

sp  : Abbreviation for spontaneous potential [millivolts].

a : An empirically determined formation constant which
relates F to @.

c : An empirical constant,
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h Aguifer thickness; usually in feet [M?LITO],>

n Cementation exponent in F = a/u" (ML L.

n : Upper limit in & surmation; a constant,

t Temperature of an electrolyte [OF9 QC, OKJQ

W : Aquifer porosity [percent or fracticnjg

Ci Chloride icn concentration [ppm].

HARD Herdness as calcium carbonate Eppm]@

HCO4 Bicarbonate ion concentration [ppmj@

S0y Sulfate iecn concentration [ppm]@

TDs Total dissolved solids concentration [ppm],

TDSF Concentration of total dissolved solids determined

by the F-Mothod [ppm].
TDSFF: Concentration of total dissolved solids determined
by the FF-Mesthod [ppm]e

Chem, Conc. | . Abbreviation for Chemical analysis
determined concentration [ppm]s

Flushed zone : That portion of the aquifer for which
it is presumed all natural aquifer flu-
ids have been displaced by invading
drilling mud filtrate--a portion of the
invaded zone,

Invaded zone : That poftion of the aquifer in which

there exists a mixture of invading mud

£iltrate and connate water,



Log cone,

Unecontaminated zone:

GOOD-SCREEN

NACCEPT :
NACCEPT-CLAY :
PACCEPT :
PACCEPT/SANDY~CLAY :

100G

Abbreviation for Log analysis determined
concentration [ppm],

That portion of the aquifer in which
there has been no idsplacement or con-
tamingtion of native water.

Designation that the water contained in
a given aquifer unit is within the range
of acceptablility as established in water
quality standards.

Designation that the water contained in
a given aquifer unit is not within the
range of acceptability as established in
water quality standards.

Designation that an aguifer wnit is pre-
dominantly clay or clay bearing; the
permeability is presumed very small re-
lative to adjacent sands and gravels,
Designétion that the water contained in
a given aquifer is between the ranges of
acceptability of GOOD-SCREEN and NACCEPT.

Designation that an aquifer unit contains

water of acceptable éuality but the rock

matrix of the aquifer contains clay in

amounts that could effect the permeability.
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ABSTRACT®

Methods of log interpretation were developed whereby
quantitative valueé of parameters relating to water guality
can be determined in order to cbtain maximum use from medern
macroresistivity and microresistivity logs.

Two methods of interpretation, each based on different
formation resistivity factor concepts and each programued for
digital computers, are discussed and evaluated for uncon-
solidated slluvial deposits. The "F=lMothod®, based on in-
terval formation resistivity factors, gave results which com-
pare favorably with chemical analysis of water samples; the
"FF-Method!, based on a generalized ntfield formation resis-
tivity factor®, gave results which do not compare favorably
with chemical analysis. The F=Msthod is the preferred method
for the geographic aress studied. The interpretation is aided

by auxiliary computer programs.

% Source: Brimhall[1969 |.
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REFEREGNCES

Aguifer Resistivity te Det

1ished Master of Scilencs
Tech., Socorro, May 1969.

Rule, W

Vg

R,FM%MﬂIVPmmmmﬁ@,Pﬂmﬁm&%mr&
Schmidt, Inc., Boston, 141-143, 1968,

Sehlumberger Technology Corp.. Log Interpretation Charts
Schlumberger-Doll Research Center, Ridgelield, Conn.,
1968,

Note: BEach program presented here centains its own

reference list.
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