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Preliminary Report on Borehole Dilution in Amargosa Springs Area
(RFedors: edit version May 26, 1997; printed July 11, 1997) )

1. INTRODUCTION

The concept of borehole dilution in the literature addresses the areas of sampling bias and well design,
effectiveness of pump & treat systems, and capture zone analysis. Our perspective is the latter. Borehole
dilution is used to explain 1-2 orders of magnitude difference in concentrations between well samples and
measured concentrations in the aquifer; either concentration value may be greater than the other. "Borehole
dilution" is also the name of a procedure to estimate permeabilities in a single well bore through analysis
of the dilution rate after release of a solute in the well bore. Borehole dilution in our work here refers to
dilution of the aquifer concentrations of a solute in a wellbore due to pumping in a well which may
capture both contaminated and uncontaminated portions of the aquifer.

Borehole dilution refers to near-field affects of pumping wells on the flow field and the capture of both
contaminated and uncontaminated waters. In the vicinity of Amargosa Valley (previously Lathrop Wells)
and Amargosa Farms (irrigated farmland area south of Amargosa Valley), dilution of the aquifer
concentration in any wellbore may occur due to the creation of both vertical and horizontal gradients
towards the actively pumping well or wellfield. An important feature of the wells in this area is that they

partially penetrate the aquifer.

Five categories of influence which may significantly effect the borehole concentration are:

1. well pump rate and well distribution in the well field;

2. regional hydraulic gradient;

3. hydrostratigraphy and anisotropy;

4. well penetration depth and length of screen;

5. solute plume distribution, vertically & horizontally.
The last three lose significance if the plume is larger than the area of influence in a horizontal sense
(capture area) and if the wells are fully penetrating an aquifer which is contaminated top to bottom. All
5 effects are inter-related, but it is convenient to group the first two and the last three. Analytical solutions
can incorporate the effects of well pump rates, well spacing, and regional gradients under certain
restrictions for a sensitivity analysis. Complex numerical models are generally required to analyze the
effects of the hydrogeology, the plume configuration, and the well design especially if 3-dimensional
effects are considered to be important. Modeling scales to consider are: 1) well field area of Amargosa
Valley of approximately 100 square kilometers; and, 2) single well area of approximately 10-1000 meters

capture zone.

2. BACKGROUND

Total System Performance (TSP) reports in 1995 (TRW) and 1996 (EPRI) put forth dilution factors as
attributed to regional or far-field mixing and dispersion. TSP-95 focused on sub-basin contributions of
water and lateral dispersion for a prediction of a centerline concentration dilution factor of 1x10° and a
plume configuration of 7.7 km laterally and 2.9 km vertically. TSP-95 used a 3-dimensional solution of
the advective-dispersive equation for a line source. Their sub-basin mixing model used large-scale basin
estimates of flow rates to arrive at a dilution factor. TSP-96 (EPRI) used the Domineco-Robbins (1985)
model which is for 1-dimensional flow and 3-dimensional transport with dispersion and first order kinetic
loss. TSP-96 reported on a sensitivity analysis of lateral dispersivity as well as plume width and depth at
5 km. Instead of using an unbounded, scale-dependency model for dispersivity, TSP-96 used values
approximately an order of magnitude less than the TSP-95 values. The base simulation plume width at
25 km was reported as 3.5 km wide with no reported depth. As compared with TSP-95, TSP-96 reported
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a more conservative 15x dilution factor prior to an uncertainty adjustment to +/- 2x dilution factor. Neither
TSP incorporates near field (to Amargosa Valley wells) effects of borehole dilution as defined in the
Introduction section.

The NRC HLW Annual Report of 1996 noted that TPA-95 estimates of dilution factor were optimistic.
The scoping study in the 1996 annual report used the 2-dimensional flow model MAGNUM-2D along
with the radionuclide transport code CHAINT.

The effect each category on borehole dilution can be described in qualitative terms. Determination can be
separated into a two step process. First determine the effect on the capture area. Second analyze the spatial
configuration of the plume in relation to the capture area. The effect of each category on the capture zone
can be generalized. An increase in the pump rate will increase the capture area. An increase in the spacing
of the wells may increase the capture zone horizontally but it may decrease the capture zone vertically and
may introduce gaps in the capture zone between wells. An increase in the regional hydraulic gradient will
act to decrease the capture area. An increase in the anisotropy will increase the capture zone horizontally
but decrease it vertically. An increase in the horizontal variability of porous media will channelize the
plume. However, wells may be preferentially placed the channels of higher permeability. In increase in
the depth of a partially penetrating well will increase the vertical capture area but decrease the horizontal
capture area. The position and distribution of the plume in relation to the capture zone will control the
dilution of the solute in the well bore.

Before elaborating on the mathematical approximations to the physical system at Amargosa Springs area,
it is useful to distinguish three concentration values. First is the concentration of a solute anywhere in the
aquifer; this is a point value. A useful measure is the maximum concentration, Caomax- A second type of
value is the vertically averaged concentration for a column in the aquifer, C,q. The third type is the
concentration in the well bore, Cyg;, Which is usually taken as an average value since the well can be
viewed as a CSTR (continuously stirred tank reactor).

2.1 Analytical Models

Analytical solutions are appropriate for quick estimates of simple hydrogeologic systems to determine
capture zones for wells. These solutions are generally restricted to uniform (steady) flow in isotropic,
homogeneous domains in a horizontal 2-dimensional plane. Vertical flow is ignored and vertical averaging
of aquifer concentrations is required. Multiple stresses on the system (multiple wells, rivers, infiltration)
utilize superposition.

Analytic solutions for capture zone estimates can be obtained for 2-dimensional scenarios (CZAEM;
Strack, 1989) or for 3-dimensional scenarios incorporating the effects of a partially penetrating well. The
analytic element method solves a form of the flow equation which uses hydraulic potential as the
dependent variable. Superposition is used to model multiple stresses in study domain. CZAEM is the
underlying code to the EPA wellhead capture zone code WhAEM (described in Strack, 1989; and in EPA,
1994 WhAEM User Manual). As a 2-dimensional code, CZAEM is applicable for isotropic, homogeneous
domains where vertical flow can be ignored. It can be used to ascertain sensitivity to hydraulic
conductivity as well as the distribution of wells and the magnitude of their pump rates. To address the
effects of vertical flow near partially penetrating wells, another code must be used or written. Analytic
solutions have been published for 3-dimensional flow fields for partially penetrating wells and estimation
of their capture zones (Schafer, 1996;Faybishenko, et al., 1995; Grubb, 1993). Codes may be available
for 3-dimensional capture zones from Hendrik Haitjema as related to his book "Analytic Element Method
for Groundwater Modeling" (1995).
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Heterogeneous domains in vertical direction are incorporated by the approximation of a layered system
with a single layer. Schafer (1996) describes an extension to 3-dimensional delineation of capture zones
and incorporates a method to approximate a heterogeneous domain for partially penetrating wells. He
illustrates the effect on a capture zone of anisotropy ratios, pumping rates, and well configuration. Strack
(1989) suggests a transformation of the vertical axis and hydraulic conductivity. Analytical solutions which
could incorporate the transformed conductivity are not included in the CZAEM model.

2.2 Numerical Models

Sensitivity analyses of effects which include vertical movement of water or solute in a heterogeneous
domain require the use of numerical models. A good illustration of the influences which affect a capture
zone is found in Bair & Lahm (1996). They simulated a well field and its effect on capture zone size and
shape using a finite difference method for steady state analysis of flow along with a particle tracking
scheme. They determined the magnitude of effect due to regional gradient, well penetration, pump rates,
well configuration, and anisotropy of porous media all from the perspective of an idealized pump and
treat design.

Three published articles on numerical simulation of 3-dimensional flow in and around a wellbore contain
pertinent information for refined modeling in the vicinity of a single well. Chiang, et al. (1995) simulated
3-dimensional flow and solute transport (advection only) in the vicinity of a partially penetrating well in
order to understand an order of magnitude difference between well samples and point aquifer samples. The
concentration profile in the aquifer was known. The well bore was modeled as separate elements with a
permeability in the range of that predicted for laminar flow in a tube. They attributed a majority of the
difference to vertical contribution of clean water. They noted that their transient simulation results
asymptotically approached the simple, mass balance-based result which assumes a flat water table.
Therefore, concentration in the well is proportional the degree of penetration (the so-called ""penetration
factor') at long times.

Akindunni, et al. (1995) simulated 3-dimensional flow near a well for various screen positions and plume
positions. They approximated the well with a neumann boundary condition at the edge of the domain by
apportioning the discharge uniformly to the number of nodes along the screened length of the well. They
compared vertically averaged values of concentration for both the wellbore and the aquifer. In there
transient simulations, concentrations differed significantly in the well and aquifer. Dependent on the plume
depth and the screened portion, the concentration in the wellbore was higher or lower than the vertically
averaged aquifer value. However, over long times, the concentration in the wellbore asymptotically
approached the vertically averaged aquifer value. In addition to screen position and plume position, they
also looked at screen length and anisotropy. Again, initial concentrations differed significantly but long
time concentrations appear to trend towards the vertically averaged aquifer value. As expected, simulations
with large anisotropic ratios exhibited the less vertical mixing as compared low ratios.

Reilly, et al. (1989) also modeled the wellbore as a column of hydraulically connected cells. Their focus
was on wellbore flow in a monitoring well with implications for sampling bias and cross-contamination.
In a monitoring well, cross-contamination will act to dilute the plume. Of note was their conclusion that
greater than half the aquifer-to-wellbore flow occurred in the top 10 percent of the screened length while
greater than half the wellbore-to-aquifer flow occurred in the bottom 10 percent of the screened length.
Hence, solute plumes approaching the top of the screened portion will enter the wellbore while plumes
approaching the bottom will tend to flow around the well. This may be pertinent for Amargosa Springs
area when irrigation wells are shut down but is probably irrelevant during periods of pumping.

3. NOTES ON WORK PLAN
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3.1 Data Availability

The pertinent area of Amargosa Desert is 25-30 km from the repository. Active pumping wells are located
near and in the town of Amargosa Valley and the nearby irrigated fields. Saturated hydraulic conductivity,
pumpage rates, well distributions, well construction, amount of irrigation (recharge), vertical and horizontal
hydrostratigraphy not well documented, as per usual, are not well documented. Data may be available
from the large scale USGS modeling projects or from various state and federal data bases.

The size of the plume as it enters the Amargosa Valley area is also unknown. Horizontal and vertical
distributions as well as the concentration (uniform or non-uniform) estimates will have to be determined

from other modeling efforts.

3.2 Ranges for Sensitivity Analyses

First phase of sensitivity analysis is to prioritize the features of Amargosa which affect borehole dilution.
This will be accomplished by perturbations of each component individually. The ranges will be based on
reasonable ranges. The categories listed in the Introduction section can be separated into perturbable (do
not get them mad!) components:

« permeability, magnitude

» permeability, vertical variation

¢ anisotropic ratio

* regional hydraulic gradient

o well distribution (spatial, clusters)

« well pump rates (vary spatially, overall magnitude)

o well design (screen length and depth of screen)

+ plume source concentration

o plume distribution (vertically and horizontally)

A second phase could be a more sophisticated perturbation selection procedure amongst the most
significant components. '

3.3 Analytical Model

Initial software evaluation led to the EPA WhAEM modeling environment. The underlying CZAEM
model can be used for sensitivity analyses for well pump rates, well distributions spatially, and regional
hydraulic gradients. In addition, an infiitration recharge from irrigation can be added. The number of
stresses appears to be limited to approximately 150; total number of pumping wells and recharge areas.
Quantitative output appears to be limited (check screen output during trace). Graphical output is
simplistic, though I haven’t explored the full utility of the GAEP program.

CZAEM
* calibrate
« sensitivity on K, Q, well distribution
» produce percentage of plume capture

3.4 Numerical Model

The real system is a transient flow field in a heterogeneous, uncertain domain with variable and uncertain
stresses (well, recharge, etc...). Given the available data and the time frame to be simulated, what are some
appropriate approximations. One approximation is to assume a steady state flow field. The flow field
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could then be used for particle tracking. This approach ignores dispersion as a first approximation and
leads to a conservative estimate for dilution. A trial-and-error determination of number of particles to
release is an approach towards determination of a meaningful concentration in the wellbore nodes/cells.

How a model handles flow and transport near a well is critical. Finite difference models may be
extremely cumbersome for approximating each pumping well. Finite element models are preferable.
Alternatives for modeling wellbore dilution using discretized flow field and particle tracking:
* point source (neumann b.c.) in one cell/node;
* line source (neumann b.c.) in multiple cells/nodes along a vertical column,
apportion discharge between cells/nodes based on permeability of each strata;
* point source (neumann b.c.) with vertical column of hydraulically connected nodes (high K),
avoid because of difficulties numerically;
» line source (dirichlet) in vertical column, heads chosen so as to get correct discharge at steady.
state.
The line source will better represent the system in terms of aquifer-wellbore interaction as well as screen
lengths and depths in relation to plume distribution. The single point source in one cell/node is the
simplest to implement and easiest in terms of post-processing.

MAGNUM-3D & PTM
* calibrate steady state flow;
* particle track; determine number of particles to release & assign mass;
* sensitivity on everything;
¢ output is percentage dilution factor:
(minimum dilution at any location, average for all wells);
e pre- and post-processing needed:
depends on how MAGNUM incorporates wells;
well-by-well concentration comparison with C,qyax and Cye;
+ small scale focus on single or multiple wells (10 to 1000 meter):
well design versus plume stratification or configuration,;
treat well as line source (multiple layer representation);
» larger scale (1000 sq.km.) appears to be on backburner:
does point source/sink for well approximate line source at this scale.

4. SUMMARY

There is a limited amount data for the Amargosa Valley and Amargosa Farms in terms of the hydraulic
parameters, well design, and well usage parameters. In addition, the predicted plume magnitude and
configuration are uncertain parameters obtained from larger scale modeling. A focus on well design and
plume configuration may be justified based on the availability of data.

Acronyms

NRC Nuclear Regulatory Commission

EPA Environmental Protection Agency
CZAEM Capture Zone Analytic Element Method
WhAEM Wellhead Analytic Element Method
HLW High Level Waste

USGS U.S. Geological Survey
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Borehole Dilution at the Amargosa Farms Critical Group Area

Dilution in individual boreholes depends in part on the fractions of water drawn from
contaminated and uncontaminated production zones, which in turn depend on the depth of the
well and the location, length, and number of screened and uncased intervals. A study will be
undertaken to quantitatively assess the effects of borehole dilution on radionuclide doses in the
Amargosa Farms critical group area. Fundamental questions to be addressed by this study
include: (i) how variations in well construction practices (depth, screen placement, etc.), borehole
spacing, and pumping rates affect capture of a radionuclide plume of specified shape; (ii) the
magnitude of well-to-well variations in radionuclide doses; and (iii) for the purposes of
computing doses, the reasonableness of assuming that all radionuclides released from the
repository are completely mixed in all of the water pumped in the Amargosa Farms area.

Specific analyses to be conducted include:

. A detailed statistical analysis of borehole depths, well depths, screened or uncased section
positions and lengths will be conducted for the Amargosa Farms area. An evaluation will
also be conducted to determine if variations in well construction methods can be directly
tied to hydrostratigraphic facies changes.

. A parametric study to evaluate the sensitivity of borehole dilution to reasonable variations
in well depth, screening practices, and radionuclide plume depth.

. An assessment of the sensitivity of plume capture to reasonable variations in pumping
rates and spatial arrangements of irrigation and domestic supply wells.

. An assessment of the magnitude of well-to-well variations in radionuclide doses for
reasonable variations in pumping rates and spatial arrangements of irrigation and domestic
supply wells.

Where effects of pumping on dose are quantitatively examined, reported numerical results will
be relative to the normalized concentration for the radionuclide plume—no absolute radionuclide

concentrations or doses will be reported.
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- Summaries of Groundwater Pumpage - Nevada State Engineer's Office —
. Adjustments to State Engineers data removes non-Amargosa Farms wells.
Borehole Dilution ARDES KT -- RFedors

RF il

Remove non-Amargosa Farms Wells

Irrigation Irr/NoPer  AB/IMV/BF Other Irrigation Irr/NoPer AB/IMV Other Total ...
Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft
9263 1780 2285 285 9253 1780 1019 253.8 123058
10839 1515 2571 110 10839 1515 780 110 13244
8892 1085 2508 110 8892 1085 717 110 10804
8558.8 150 2481 110 8508.8 150 1007 110 97758~
5711 - 50 22925 110 5661 50 653.5 110 64745
4716.5 225 1070 110 4716.5 225 450 110 55015
4603.1 350 2719.29 135 4603.1 350 886.69 135 597479 .
1266 300 2220 135 1266 300 1413 135 3114
2666 312 996 135 2666 312 996 135 4109 -~
4500 1200 302 135 4500 1200 302 135 6137
5552.9 1000 550 135 5552.9 1000 550 135  7237.9 1‘
5807 2665 950 250 5807 2665 950 250 9672 -
5893 3212 125 270 5893 3212 125 270 9500
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Well Permit & Estimated Water Use (data entry) RFedors
Added Water Use data to permit spreadsheet file (permit.xls) 16Jul97
Borehole Dilution for ARDES KTI
add'l ==> PC=certificate & permit
RFA,RFP=ready for action (protested)
APP=application
A1,A2,A3=special case of 3 permits same number
Water Use =>
permits are split, then put under 2nd listed permit num

entries are put under 1st permit number unless original.

ber.

water use category not () modified from Well Permit database

cfs irrig
permit# addl yr qg qtr sec twn rng rate acres  use
15702 PC 54 ne se 14 16 48 1 35 irr
15893 PC 54 ne ne 23 16 48 3.5 160 irr
15929 PC 54 ne ne 9 17 49 2.228 80 irr
16545 PC 55 ne ne 28 16 49 25 21.98 ird
16562 PC 55 ne ne 16 16 48 22 120 ird
17657 A3 58 ne nw 15 16 48 0.04 2.5 irr
17657 Al 58 ne nw 15 16 48 2.14 147.5 irr
17694 PC 58 ne nw 15 17 49 2 38.2 irr
18222 PC 59 ne nw 30 16 49 54 268 irr
18764 PC 60 ne ne 8 16 48 4.01 71.4 irr
18772 PC 60 sw nw 20 16 48 3.01 199 irr
19448 PC 61 sw nw 7 16 48 0.63 37 ird
19916 PC 61 ne ne 24 16 48 2.5 160 irr
19917 PC 61 ne se 24 16 48 25 160 i
20352 PC 62 xx xx 36 16 48 3.5 233.9 ird
22233 PC 64 ne ne 36 16 48 1 38 irr
22746 PC 65 ne se 19 16 49 25 160 irr
24585 PC 68 se sw 9 16 49 0.75 23.75 irr
24725 PC 68 se nw 18 16 48 2.7 155.49 irr
24763 PC 68 ne ne 8 16 49 0.59 26.69 irr
25009 PC 69 se sw 10 16 48 122 35 irr
25742 PC 70 nw sw 10 16 48 0.14 35 irr
25743 PC 70 nw sw 10 16 48 0.14 3.5 irr
26152 PC 71 sw se 8 16 48 1 12 irr
26283 PC 71 nw nw 18 16 48 22 160 ird
26673 PC 72 nw ne 24 15 49 0.004 0 aqm
26718 PC 72 ne se 8 16 49 0.1 3.78 irr
27812 PC 73 ne nw 12 17 48 2.54 0 mm
28062 PC 74 se sw 2 18 49 0.79 0 gm
28828 PC 74 se nw 35 16 49 0.43 13.14 irr
29521 PC 75 se sw 9 16 49 0.16 5 irr
29649 PC 75 ne ne 9 17 49 1.32 125.6 irr
30411 PC 76 ne se 23 16 49 2.67 151 irr
31727 PC 77 se sw 9 16 49 0.16 5 irr
35592 PC 78 se sw 1 17 48 0.5 0 gm
36584 PC 79 nw nw 15 16 48 0.08 5 irr
38127 PC 79 se nw 26 16 48 1.667 116.67 irr
38363 PC 79 se ne 26 16 48 1.666 116.67 irr
40954 PC 80 se se 22 16 49 0.178 9.54 irr

@ 96

“acre-ft
175
625
700

1834
125

5

7.5
25
665

5
175
92.5
227.5
625

799.5 -

25
625
105

657.75
275

5

17.5
11.25

24

400

8

5

272
16
26.28

25
170
625

25

7.5
12.5
583.5
233.4

y condivd A Wg?» |
~ !
e, N .
— T t t c:‘s irrig 1496 #ﬁg}——‘““ﬁ?:‘“ 1
o I permit# add! yr qq aqtr sec twn g rate acres use acre- e
N 42171 PC 80 sw se 8 16 48 0275 60 ir 707 Wz}’ G
e S 43524 PC 81 ne ne 9 17 49 1.454 1256 irr 628
SR S 43873 PC 81 sw nw 24 16 48 1667 11667 w5835 i
. 45162 PC 81 se sw 2 17 49 0446 0 qm o
B S 45740 PC 82 ne nw 27 16 49 0.02 0 gm 3.4 |
— 46748 PC 83 sw nw 15 16 48 016 842 i (I —
o — 47205 PC 83 sw se 31 16 49 0.2 0 gqm 105 SO
49885 PC 86 se nw 12 17 48 025 13 i 65 |
e S 50385 PC 8 nw ne 16 16 49 0.1 0 gm 20
J— 53181 PC 89 sw sw 2 18 49 0.08 0 gm 50 ]
- ﬁ;: =i 3 53189 PC 89 se ne 16 16 48 0.3 0 com 2
j(%\rﬂqf“‘” 59180 PC 93 xx se (1635 49 0.07 0 com 1
AR 7 ‘%waw 60433 PC 94 nw nw 15 16 48 0.039 25 irr 12.5 r———
\ i 60442 APP 94 ne nw 15 16 48 0.023 1.5 irr 5 e _—
T "ot ‘ 60443 APP 94 ne nw 15 16 48 0.025 1.61 irr 1
S “ R 60471 APP 94 nw nw 15 16 48 0.016 1 irr 5 r—
e - 60474 APP 94 ne nw 15 16 48 0.029 1.84 irr 1 S——
T 48479 PC 84 xx sw 36 17 49 .26 0 com 746.5 ‘%
BN 60450 APP 94 nw nw 15 16 48 -999 1.5 irr 7.5 T
~ e 61080 PC 96 nw ne 10 17 49 -999 0 com 50 :
61219 PC 96 sw ne 3 18 50  -999 0 gm 2
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PPM( SUBJECT: Modifications and Installation for PATCHI W : o
L > glofAF
DiscipL6e ‘ DATE: August 6, 1997 . o
o Xy 2 2 ddeg el —
oLV v ‘ ¢ PATCHI is one of a series of Fortran source codes made available by the U.S. Geological Survey (USGS) e
i N for analytical solutions to the advection-dispersion transport equation. All of the codes are fully
éa/( D Clns G*'Q \ 40 omer—
MDEE o VDpPNs Lon SO documented in Wexler (1992); pertinent pages are attached to the TOP-018 folder. The printout of a
lovorsrkR rosalubon & grd =b oo readme file which comes with the distribution is also included here. PATCHI is the solution for a 2- R
TRACE v g7 dimensional patch source of constant concentration perpendicular to a 1-dimensional flow field. The o]
' solution is for 1-dimensional advection and 3-dimensional dispersion along with decay and first order
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adsorption.
The floppy diskette contains the original source files in UNIX tar and gzip compression form as obtained
from the USGS software internet web site: http://water.usgs. gov/software/ground_water.html. Also
contained on the diskette are the modifications made to the make file and two of the source code modules -
(title.f and subs3.f). The modifications are necessary in order to compile the software on a CNWRA SUN
workstation. The modifications to the source code are commented, dated, initialed, and described in the
source code. The modifications are:

1. Edit the make file so that only the patchi code is compiled and add the compile option “-lv77" |

to the Fortran command to get the VMS extensions for date and time system calls;

2. Change the system calls for date and time in the “title.f” file;

3. Comment out the graphics call for DISSPLA in the pltnc3 subroutine of the “subs3.f” file.
Note that CNWRA does not have a license for the DISSPLA program.

The installation test included here is “sample11" from the U.S. Geological Survey distribution. The input ]
file is labeled sample11.dat, the USGS output file is labeled sample11.prt, and my installation test output
is labeled samplel1.out. The output files match exactly indicating a proper installation of the PATCHI
code.
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*** Program reads data from the amarg.gwis file which was T kA
*** Amargosa Farms extract of USGS GWSI database file "gw2.fil" L2
*t* "amarg.gwis” ==> 36.3480 to 36.6694 and 116.3594 to 116.6208 rk A
* kA * A A
*#+#% Modify as needed to reformat well log info. *kx
* AKX RFedors (3July97) * kA

AAREARIARAARAAA AR A AR A A AR A A A IR A AR AR ARk kr kbbbt A A AR AN
program amarg

implicit none

character record*80 , code*4 , wellid*2

character infile*12, outfile*12

integer*4 xdeg , xmin , xsec , ydeg , ymin , ysec
integer*4 numwells, screen

real*4 lat , long, land

real*4 dhole, dwell, dwater, dischg, dprod, dstatic
real*4 diam, diam2, diam3, diam4, dtop, dtop2
real*4 dtop3, dtop4, dbot, dbot2, dbot3, dbot4d
logical start

infile = ’amarg.gwis’
outfile = ’amarg.all’
open(8,file=infile, status='unknown’)
open(9,file=outfile, status='unknown’)

¢ Start reading and processing records using internal files.
¢ Check first part of record for code.
c Cc001 = Well ID,

numwells = 0
10 read(8,’(a80)’,end=30) record
read(record(2:5), '(ad)’ ) code
if(start .and. code .eq. ‘C001’) then
call out(start,lat,long,land,dhole, dwell,dwater,dischg, dprod
,dstatic,diam,diam2,diam3,diam4, dtop,dtop2
& ,dtop3,dtop4, dbot,dbot2,dbot3,dbot4,wellid)
call reset(xdeq,ydeqg,land,dhole,dwell,dwater,dischg, dprod
,dstatic,diam,diam2,diam3,diam4, dtop,dtop2
& ,dtop3,dtop4,dbot,dbot2,dbot3, dbot4)
endif
if(code .eq. "CO001’) then
read(record(25:26),'(a2)’) wellid
screen = 1
start = .true.
endif

g

I'<d

¢ Chose which categories to add to data array.
if(code .ne. ’'CO01’) then

if(code .eq. ‘C009’) then
read(record(13:18), '(3i2)’ ) xdeg , xmin , xsec
lat = xdeg + xmin/60. + xsec/3600.
goto 20

endif

if(code .eqg. 'CO010’) then

c C009 = latitude (deg,min,sec)

¢ C010 = Longitude (positive value) (083 = Depth to Top of Open Interval

c €024 = primary use(not in gw2.fil) C084 = Depth to Bottom of Open Interval
c C027 = Hole Depth (ft) C087 = diameter of opening (inches)

e} C028 = Depth of Well (ft) €272 = specfic capacity (gpm/ft)

c C030 = Depth to Water Level C153 = depth to production water level
c C016 = land elevation (ft) C154 = depth to static water level (ft)
call out(start,lat,long,land,dhole,dwell, dwater,dischg, dprod

& ,dstatic,diam,diam2,diam3,diam4,dtop,dtop2
& ,dtop3,dtop4,dbot,dbot2, dbot3,dbot4,wellid)
call reset(xdeg,ydeg,land,dhole,dwell,dwater,digehyg, dprod
& ,dstatic,diam,diam2,diam3,diam4,dtop,dtop2
& ,dtop3,dtop4,dbot,dbot2,dbot 3, dbotd)
start = .false.

s |
qw I,,[:( qcuZJQ’[ |
to b

read(record(13:19),/(i3,2i2)’)y ydeg , ymin , ysec
long = ydeg + ymin/60. + ysec/3600.

goto 20
endif
if(code .eq.

'C016’ )y then

read(record(12:19), '(g8)’) land

goto 20
endif
if(code .eq.

*C027') then

read(record(12:19), '(g8)’) dhole

goto 20
endif
if(code .eq.

'C028’) then

read(record(12:19), '(g8)’) dwell

goto 20
endif
if(code .eq.

’C030’) then

read(record(12:19),'(g8)’) dwater

goto 20
endif
if({code .eq.

'C083’) then

if(screen .eq. 1) read(record(12:18),
if(screen .eq. 2) read(record(12:18),
if(screen .eq. 3) read(record(12:18),
if(screen .eq. 4) read(record(12:18),
if(screen .gt. 4) write(6,*)’el problemo con screens’

goto 20
endif
if(code .eq.

if(screen .eq.
if(screen .eq.

'C084’) then

if(screen .eq. 3) read(record(12:18)
if(screen .eq. 4) read(recqrd(12:18),

"(g8)') dtop
"(g8)’) dtop2
"(g8)’) dtop3
"(g8)’) dtop4

1) read(record(12:18),’(g8)’) dbot
2) read{record(12:18),'(g8)’) dbot2

,'(g8)") dbot3
"(g8)") dbotd

goto 20
endif
if(code .eq. 'C087') then
if(screen .eq. 1) read(record(12:18),’(g8)’) diam
if(screen .eq. 2) read(record(12:18),'(g8’) diam2
if(screen .eq. 3) read(record(12:18),'(g8)’) diam3
if(screen .eq. 4) read(récord(12:18),'(g8)’) diam4
screen = screen + 1
goto 20
endif
if(code .eq. 'C153') then
read(record(12:18), '(g8)’) dprod
goto 20
endif
if(code .eq. 'Cl154’) then
read(record(12:19),'(g8)’) dstatic
goto 20
endif
if(code .eq. 'C272') then
read(record(12:19), ‘(g8)’) dischg
numwells = numwells + 1
goto 20
endif
endif
20 goto 10
30 continue
write(6,*) ‘number of wells w/ spec. capacity= /, numwells
stop
end
c
subroutine reset(xdeg,ydeg,land,dhole,dwell,dwater,dischg, dprod
& ,dstatic,diam,diam2,diam3,diamé,dtop,dtop2
& ,dtop3,dtop4, dbot,dbot2,dbot3, dbot4d)

¢ Resets all variables to -999. for next well to avoid carry-over.

(e 3///(4‘7*
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real*4 xdeg,ydeg, land, dhole, dwell, dwater, dischg W S
Teal*d dprod, dstatic, diam, diam2, diam3, diam4 /ll/‘i?
real*4 dtop, dtop2, dtop3, dtop4, dbot, dbot2, dbot3, dbot4
xdeg = —-9.
ydeg = -9.
land = -9.
dhole = -9.
dwell = -9.
dwater = -9.
dstatic = -9.
dprod = -9.
dischg = -9.
diam = -9.
diam2 = -9,
diam3 = -9.
diam4 = -9.
dtop = -9.
dtop2 = -9.
dtop3 = -9.
dtopd = -9.
dbot = -9.
dbot2 = -9.
dbot3 = -9.
dbot4 = -9.
return
end

subroutine out(start,lat,long,land,dhole,dwell,dwater,dischg, dprod
& ,dstatic,diam,diam2,diam3, diam4,dtop,dtop2
& ,dtop3,dtop4, dbot,dbot2,dbot3, dbotd,wellid)
¢ Prints to file
character wellid*2
. real*4 lat, long, land, dhole, dwell, dwater, dischg
real*4 dprod, dstatic, diam, diam2, diam3, diam4
real*4 dtop, dtop2, dtop3, dtop4, dbot, dbot2, dbot3, dbot4
logical start

if(start) then
write(9,111) 1long, lat, wellid, land, dhole, dwell

& , dwater, dstatic, dprod, dischg, diam, diam2, diam3, diamé
& , dtop, dtop2, dtop3, dtop4, dbot, dbot2, dbot3, dbot4
else
write(9,121)
endif

111 format(f9.4,f8.4,1x%x,a2,£f6.0,5f7.1,5£6.2,8£7.1)
121 format(’longitude latitude # land dhole dwell dwater dstat’
& , ' dprod dschg diam diam2 diam3 diam4’
& , ' dtop dtop2 dtop3 dtop4 dbot dbot2 dbot3 dbot4’ )
return
end

Monday August 11, 97 amarg.f 2/2
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in units of meters mA2/hr | meter SUm Of]__composte center water to water to
longitude latitude | id land| dhole|  dwell| dwater| dsfat] dpiod| dschg] diam| diam2| diam3| diamd4| diop| diop2| dtop3| dtopd| dbot] dbot2] dbot3] dbotd screen screen line top scrn bot scrn
116.5092 365647 | 1| 727.3] 762 762| 335
116.535 36.5667 | 1| 725.7] 106.4] 8981 305 0.36] 032 0.32] 0.32] 183 445] 618] 732] 427] 482] 59.4] 899 52 72 54 0 59
116.4303 365633 | 1| 743.7| 1189] 11891 457 0.32 457 118.9 73 73 82 0 73
116.4381 365669 | 1| 740.7| 128.0] 1188] 57.8] 57.9] 106.7 35| 032 457 128.0 82 82 87 0 70
116.4958 36,6656 | 1| 7269| 128.0] 128.0| 366 032 427 128.0 85 85 85 8 o1
116.4178 365678 | 1| 7468] 914 884 463 - 0.30 155 884 73 73 52 0 42
116.4303 365653 | 1| 742.2] 1393] 1393 518 032 032 61.6] 131.7 10881 1383 55 78 100 10 87
116.5783 365672 [ 1| 72158 31.9
116.5375 365744 | 1| 7407 920] 878] 360 i 0.32 39.6 92.0 52 52 66 4 56
116.5444 36.5687 | 0
116.5975 365681 [ 11 726.9] 1250 1250 0.30 439 125.0 81 81 84 44 125
116.4144 36575 | 1| 7620 136.6]  53.0
116.5783 36.5756 | 1| 7233 106.7] 105.8] 320 : 0.36 32.0 105.8 74 74 69 [1] 74
116.4261 365728 | 1| 7559 61.0| 427
116.4 3605694 | 1| 749.8] 914] 5361 439 0.32] 0.32 448 725 649] 872 35 42 66 2 43
116.4008 36.5684 | 1 748.6 61.0 61.0 277 j 0.17 50.3 57.9 ] 8 54 24 30
116.4364 365694 | 1| 7437| 2134| 2042] 525 0.36 646 204.2 140 140 134 14 152
116.4597 365694 | 0 =
116.4464 36575 | 1] 745.2 512 557
116.4642 365761 | 1| 74198 914} 914] 457
116.4583 36.5714 | 1 740.7 57.9 48.7
116.4617 365717 0
116.3972 365736 | O
116.5556 365736 [ O
116.3964 365744 | 1] 76863 1125] 82.0[ 439 0.32] 032 448 725 649] 820 30 37 63 2 38
116.4008 36.5744 | 1| 754.4] 1871 95.1 457 0.32 543 911 37 37 73 10 45
116.47 365744 | 1| 7382 478
116.3928 365747 | 1| 7553 386
116.5331 365747 | 11 7281 914 91.4] 396 0.47 0.41 536] 844 7801 o714 31 38 73 16 52
116.5903 3658221 11 726.9] 762 741 329] 339] 370 1043] 030 30.5 76.2 46 46 53 0 43
116.5525 365825 | 1| 7315 914 914 11.6 0.32 61.0 914 30 30 76 50 80
116.5731 365825 | 1| 740.7| 76.2] 73.8| 347 0.30 305 76.2 46 46 53 0 41
116.5831 365819 | 1| 726.0] 960 83.2] 330 0.32 576 6.0 38 38 77 26 63
116.5461 365792 | 1| 727.9]1 975| 975 209 32.7] 409] 828 032 45.7 975 52 52 72 16 68
116.4733 365778 [ 1 7315 887 451
116.6092 365783 1 7257| 61.0[ 61.0] 366 0.22 427 61.0 18 18 52 8 24
116.5283 365864 | 1| 733.7| 128.6] 1286 19.8 0.36 64.6 128.6 64 64 97 46 109
116.4781 365822 [ 0
116.5653 365875 | 1| 74071 "939] 939] 335[ 330 301 70.8] 032 61.9 90.8 29 22 76 30 57
116.5867 36.5867 | 1| 740.7 15.5
116.4778 36.5842 | 11 7407] 6101 61.0] 457 0.20 48.8 61.0 12 12 55 4 15
116.5875 365842 | 1| 727.9] 503] 503| 366 0.22 427 488 [ 6 46 8 12
116.5642 36.5864 | 1| 7294 -
116.5358 365958 | 1| 737.0] 121.9] 71072 409 0.37 61.0 121.9 61 61 91 22 81
116.5903 365892 | 1| 729.7] 780 78.0] 381 381 451 713} 041 36.6 76.2 40 40 56 0 38
116.5936 365967 | 11 731.8] 762 762 378 0.32 39.6 762 37 37 58 2 38
116.5453 365964 | 1| 7362 762] 762] 411 411 §0.3] 224|032 36.6 76.2 40 40 56 0 35
116.4903 36.5908 | 1| 7440 106.7] 454
116.4783 365911 [ O
116.4022 365944 | T 77111 1311 94.8] 357 0.32 46.0 94.8 49 49 70 2 50
116.5139 365960 [ 1| 742.2] 2484 150.4] 509 0.36 472 159.4 112 112 103 0 109
116.4444 366169 | 11 7742] 1347] 134.7] 6938 0.32 91.4 1280 37 37 110 22 58
116.4461 366192 | 1| 7757
116.4436 36.6289 | 1| 7839 1524 151.8] 747 747 1524 23] 036] 025 0.0] 802 823 151.8 154 152 76 0 77
116.4125 36.6208 | 0| 853.4| 32.0[ 320
116.4442 366278 O
116.4422 36.6403 | 11 7955] 1737 173.7| 890 0.25 115.8 1737 - 58 58 145 28 85
116.4092 36.6403 | 1| 804.4| 309.1] 2286 834 0.36 109.7 236.8 127 127 173 22 148
116.3944 36.6437 | 1] 809.9] 150.8] 150.9] 1113 0.22 1204 150.9 30 30 136 10 40
116.3981 36.645 | 1| 811.4] 163.1| 18317 1113 023 0.3 109.4] 1558 147.8] 1631 46 54 136 0 52
116.4281 366494 | 1| 8047 274 238
116.3947 366439 | 11 8114 109.7 Jj
116.3958 36,6439 | 1| 811.4] 1545 154.5] 1097 023 115.8 1545 39 39 135 8 45
116.3944 366444 | 1| 810.8] 120.4] 120.4] 1052 - 0151 3 102.1 1204 18 18 111 0 15
116.3972 36.6444 | 0| 8138] 1539 1583.9] 109.7 025 2 WX N\ 109.7 153.9 44 44 132 0 44
116.4328 36.6504 [ 1| 816.6 7413 TV \
average 83 29 35 54| 3233 g% 030 0:;1 0.3% 42 80 64 79 88 110 73 91 52 53 68 11 62
std. dev. —> sqrt{var/(n-T)} 426 193 1497 352 [ B34 Q2 g gi0-1 | S o1 00| 239 360 11.0 86| 397] 451 14.6 11 33.2 331 292 13.0 36.7
n 227 199 137 172 188 16 71/ 15 113 18 /3 2 113 RE] 3 2 113 19 3 2 113 113 113 113 113
min 0.914 | 213471567 | S.144 |/ 2347 Q033,| 0.203 0.254 [ 0.324 0| 445 5182 7316 7.01] 4816 | 59.44 | 89.92 0.9 0.9 6.6 0.0 17
max 2286 | 111.3 | 74.68 | 1524 | 104.3 | 3,286 | 0.406 | 0256 | 0.306 | 120.4 | 160.3 | 73.15 [ 85.34 [ 236.8 221 88.39 | 91.44 190.5 190.5 1733 66.0 2188
] VAR
Four removed wells (uniikely as production wells 0, *VM //
116.4361 36.3611 [ 1 646.2] 603.5] 603.5 20.9 ] 0.05 4 ") 594.4 5974 3 3 596 574 576
116.4475 36.3806 | 1| 664.5] 5121 5121 22.8 \ 0.05 \i WA 502.9 506.0 3 3 504 482 483
116.4619 36.4236 | 1] 667.8] 3322 332.2 2.1 0.05 - /&W‘T 3240 3249 i 1 324 322 323
116.4825 36461 1] 691.9] 6005 536.8 17.3 O\ 591.0 5941 3 3 593 574 577
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N Units of meters TP2INr | meter SUM Of | COMpOSHE center]  waterto] _ water to
longitude latitude | id fand|” dhole| _dwell| dwater| dstat| dprod| dschg| diam| diam2| diam3| diam4| dtop| dtop2| dtop3| dtopd| dbot| dbot2| dbot3| —dbotd screen screen line top scrn bot scrn
116.4528 365147 [ 1] 7047 27.7
116.4556 365147 1 1 706.5 92.0 92.0 24.4 0.36 32.3 89.0 57 57 61 8 65
116.4511 36.515 ] 1 706.5 91.4 91.4 2.7 0.36 32.0 91.4 59 59 62 6 64
116.4514 365161 | 11 707.1] 113.4[ 1134 216 0.36 48.8 113.4 65 65 81 28 92
116.5244 36.5167 | 1 703.8 91.4 91.4 15.2 0.36 21.3 91.4 70 70 56 8 761
11642391 365182 | 1| 7081 &1.0{ 61.0[ 305 043 335 61.0 27 27 47 4 30
116.4253 36.5244 | 1] 7135 981 68.0 25.9 0.36 30.5 68.0 37 37 49 6 42
116.4656 36.5197 [ 1] 7120 914 914 22.9 0.36 30.5 914 61 61 61 8 69
116.4839 36.5197 [ 1] 709.6 26.8 26.8 21.0
116.5 36.5231 | 1 709.0 46.6 21.2
116.4056 36.5208 | 1} 740.7
116.51 36.5214 | 1 709.0 61.0 49.1 14.0 0.36 16.8 49.1 491 61.0 44 44 39 4 47
116.5 36.5222 [ 1] 7087 49.4 20.1
116.5067 36.5244 [ 0
116.4047 36.5247 | 1] 7132 61.0 61.0 36.0 0.22 30.5 61.0 30 30 46 0 25
116.4069 365247 | 1] 7126 61.0 61.0 38.1 0.19 45.7 61.0 15 15 53 8 23
116.4247 36.5247 | 1| 7132 61.0 61.0 35.1 0.22 53.3 61.0 8 8 57 20 26
116.4 36.5256 | 0
116.4811 36.5256 | 1 710.8 25.5 i
116.4169 36.5258 | 1] 713.2 48.8 37.9 !
116.4889 36.5267 [ 1] 710.2 552 55.2 25.0 0.22 0.22 311 48.8 375 55.2 13 24 43 8 30 |
116.4556 365294 [ 1] 71756 91.4 91.4 30.5 0.41 35.7 914 56 56 64 6 61 !
116.4181 36.5272 | 1 91.4 o914 36.6 0.27 427 91.4 49 49 67 8 55 i
116.4181 365272 [ 2 61.0 61.0 38.1 0.17 45.7 61.0 15 .15 53 8 23
116.4242 365294 | 1] 7166 91.4 91.4 23.8
116.4825 36.5256 | 1 712.6 29.6 25.0 23.5
116.5211 36.5306 | 1] 709.3 54.6 156.5 205 205 259 20.7
116.5439 36563 | 1] 7087 57.3 17.8
116.4647 36.5256 [ 1| 716.0 61.0 61.0 233 0.41 326 61.0 28 28 47 6 33
116.5183 365292 | 1] 710.2 61.0 19.9
116.4194 3653 1] 7163 76.2 59.4 39.6 0.20 41.1 504 18 18 50 2 20
116.5425 36.5319 [ 11 707.7 71.9 71.9 18.3 0.30 32.3 71.9 40 40 52 16 54
116.37 36.53256 | 1] 7264 30.6
116.5083 36.5364 1 1] 7145 51.8 50.0 25.6 0.41 18.3 45.7 27 27 32 0 20
116.5261 36.5383 | 1] 7120 42.1 231
116.5425 36.5333 [ 1] 710.2 61.0 61.0 16.5 0.30 19.8 61.0 41 M 40 4 45
116.4994 36.5386 [ 1| 715.7 96.0 90.2 27.4 0.36 57.9 817 24 24 70 32 54
116.455 36.5381 | 1] 7218 91.4 91.4 323 0.41 36.6 91.4 55 55 64 6 59
116.5278 36.5358 [ 117 701.0 60.4
116.5272 36.5361 [ 1] 7126 61.0 237
116.4961 36.5364 | 1| 715.7 54.9 253 :
116.4494 36.5381 [ 1| 721.8 76.2 76.2 32.0 0.41 30.5 74.7 44 44 53 0 43
116.48 36.5372 1] 717.8 61.0 61.0 27.4 017 53.3 61.0 8 8 57 26 34
116.5381 36.5428 | 1| 713.5] 155.4] 1478 18.9 0.36] . V2 51.8 147.8 96 96 100 34 129
116.5067 | 365386 | O TIfeh
116.5289 36.5442 | 11 746.8] 1533] 1633 18.3 036 . AV 1.1 823 153.3 71 71 118 66 135
116.4894 | 36,5461 | 1| 720.2 93.6]__30.0 ,—% 7 it .
116.5053 369451 1] 7187 91.4 914 30.5 (39 Yol il 30.5 914 61 61 61 0 61
116.5092 36.5436 | 1 718.4] 128.3] 128.3 272 0?56' i 42.7 128.3 86 86 85 16 101
116.5831 36.5397 | 1] 2341 111.6 80.5 20.1 201 518 10.7 0.41 36.3 777 41 41 57 18 58
116.4419 365433 [ 1] 7224] 1122] 112.2 34.4 0.41 0.41 37.2 774 65.2] 1122 63 75 75 4 78
116.4775 36.545 | 1| 7212 125.0] 1250 33.5 0.30 47.5 125.0 77 77 86 16 91
116.5192 365442 [ 1] 7154 88.1 25.6
116.4347 36.5417 | 1 723.3 36.8
116.4914 36.5436 | 1] 7202 93.6 91.4 24.4 0.3 368 936 57 57 65 14 69
116.5947 36.5453 | 1] 7145 26.7
116.5383 36.5506 | 1] 718.7] 100.6] 100.6 28.7 0.30 30.5 100.6 70 70 66 2 72 !
116.5247 365464 | 1| 7167 914 91.4 25.3 0.36 0.32 27.4 53.3 54.9 914 66 64 58 4 66
116.5078 36.5467 | 1| 7184 32.6
116.5086 36.5642 [ 1| 721.8] 1463 28.8
116.4886 36.5469 | 0
116.4203 36.5508 | 1| 7324 152.4] 1524 31.9 0.30 0.20 36.6] 106.2 106.7] 1524 117 116 94 6 121
116.4472 36.5525 | 1| 730.0] 106.7{ 106.7 39.6 0.30 45.7 106.7 61 61 76 8 67
116.4914 36.5508 | 1| 723.6] 146.3| 146.3 24.4 0.36 39.6 146.3 107 107 93 16 122
116.5417 36.5478 [ 0
116.5003 36.5508 [ 1] 722.7] 221.0[ 2210 2.1 0.36 0.20 30.5] 160.3 160.3] 221.0 191 191 126 30 219
116.5275 36.5531 | 11 71877 100.6] 100.6 25.6 25.6 65.2 8.0 0.36 24.4 100.6 76 76 62 0 75
1164725 | 3656251 1] 7266] 914, 914 305 036] 036 0.36] 0.36] 335 518 671 853] 457] 579] 701] 914 27 58 62 4 61
116.4944 36,5528 | 1| 724.2 106.1 31.7
116.5069 36.5536 | 0 .
116.6067 365544 [ 1] 7193 53.3 53.3 30.8 30.8 30.8 0.22 30.5 53.3 23 23 42 0 23
116.4917 36.56 | 1 726.3 75.6 353
116.4692 | 36,5556 | 0
116.4956 36.5564 | O
116.5472 36.5589 | 1] 7205 61.0 61.0 274 022 27.4 61.0 34 34 44 0 34
116.5086 36.5606 | 1] 7224 91.4 914 28.0 341 424 263 0.30 0.30 0.25 305 45.7 73.2 73.2 732 884 85 58 59 4 60
116.5533 365678 | 1| 7242 92.0 92.0 28.0 0.32 45.1 89.0 44 44 67 18 61
116.6078 36,5644 | 1 720.2] 115.8] 1100 274 274 57.0 5.8 0.41 0.41 42.7 78.6 66.4] 1158 61 73 79 18 88
116.5442 36.5678 | 1 724.2 45.7 45.7 29.6 29.1 413 149
116.5625 36.5681T | 1] 7238 76.2 76.2 27.4
116.5861 36.5669 | 1] 7221 853 85.3 30.2 0.30 36.6 85.3 49 49 61 8 55




T Dok foon oo el ostrecked fiom GW1S " gl s

M,

L T e s T Y I Y B B A

(moMe& o e spreadshect EXCEL ,  Stabstics aw on Ha
bo o 37 png - kool excludled
i -&M,}] 3 OW w uxm <» ik k@’ﬂ M {1w4 AL Omﬁmhm weﬂ(
i a& @(@(’ w
Koy wone mdu\ sovemned albto ~ 500 molod it lr o boble way oF 5
W
e qpfar
in units of mLters m?2/hr | meter sum of ] composite center water to water to
longitude latitude| id land| dhole|™ dwell| dwater| dstat| dprod| dschg| diam| diam2| dam3| diamé dtop| dtopZ| dtop3| dtopd dbot| dbot2] dbot3| ™ dbotd screen screen line top scrn bot scrn
116.5244 36.3574 | 1 703.8 777 62.8 19.5 0.30 0.0 62.8 63 63 31 0 43
116.4475 36.3806 | 2| 664.5] 5121 37.8 22.1 0.03 30.5 314 1 1 31 10 9
116.4514 36.4042 1 1 659.9 92
116.4433 36.4119 [ 1 669.0 0.9
116.4433 364119 [ 2| 6584 7.6
116.4194 36.4144 | 1 665.4 122.5 21.8
116.4281 36.4142 [ 0
116.4194 36.4164 [ 0
116.3757 364181 | 1] 664.5] 30.5| 305 4% 0.35 46 30.5 26 26 18 0 26
116.3944 36421471 1 731.5 6.4 4.4
1164619 | "36.4236 | 2| 6645] 3322 143 53 0.03 6.1 7.0 1 1 7 2 2
116.4625 36.4236 | 1 665.1 3.0 238
116.4117 36.4264 1 0
116.4133 | 36.4264 | 1| 6/0.6
116.3569 36.445 [ 1 661.7] 161.5] 156.7 27 9.1 0.41 457 1524 107 107 99 44 150
116.4628 36.4467 | 1 6388.8 46.0 46.0 12.8 0.15 36.3 46.0 10 10 41 24 33
116.5208 36.4472 |1 681.2 91.4 9.8
116.5394 36.4506 | 1 6843 86.6 12.4
116.5025 3645141 1 680.0 7.0 6.3
116.5306 36.4574 |1 682.8 9.4
116.56397 36.4514 1 684.3 9.0
116.5387 36.4542 1 1 684.9 914 13.7 -
116.5164 36.4569 | 1 681.8 119.8 7.7
116.5289 36.4572 1 1 683.4 91.4 11.2
116.5384 | 364575 | 1| 684.0 378 3.0
116.4825 3646 | 2] 691.9] 6005 30.5 17.2 0.03 206 30.5 1 1 30 14 13
116.5261 36.4619 [ 1| 684.0
116.4447 36.4764 | 1 691.0] 157.0] 1265 152 0.25 0.24 16.8 61.0 61.0] 1265 110 110 72 2 111
116.4436 36.4775 | 0
116.4461 364871 1 690.4] 120.7] 120.7 18.9 0.32 0.32 183 46.9 2741 120.7 83 102 69 0 102
116.4911 36.4864 | 1 701.0 121.9 17.5
116.5042 36.4856 | 1| 701.0 625] 155
116.4706 36.4861 | 1 701.0 18.3 15.2 14.3
116.4969 36.4864 | 1 701.0 18.6 13.4
116.4783 | 364858 | 1| 701.0| 19.8] 186| 155
116.5131 36.4839 |1 696.5 62.5 216
116.4689 | 36.4844 | O
116.4611 36.4847 1 1 692.8 19.3
116.4997 36.4928 1 701.0 152.4 12.4
116.5131 36.4887 [ 1 698.0 14.5
116.5194 36.4889 [ O
116.47 36.4933 [ 1 696.5 23.8 18.0 19.2
116.5069 36.4931 [ 1 701.0 259 25.9 12.8
116.5069 364892 | 2| 696.2 259
116.4614 36.4922 | 1 696.8] 152.4] 1463 244 474 94.6 39 0.49 0.30 45.71 100.6 106.7; 146.3 107 101 96 22 122
116.4919 36.4939 | 1 701.0 65.2 64.0 16.8 0.36] 91 64.0 55 85 37 0 47
116.4258 36.4936 | 1 693.4 56.4 48.8 137 0.25 13.7 48.8 35 35 31 0 35
116.4997 | 36.4917 | 1| 698.0 218
116.4208 36.4933 ] 0 914 91.4 18.0 0.36 244 91.4 67 67 58 8 73
116.45 364939 | 1 695.2] 115.8 91.4 18.3 0.36 30.5 91.4 61 61 61 14 73
116.5003 364938 | © 15.2 119
116.4483 36.4942 | 1 688.8 21.1
116.4494 36.4944 | 0
116.4281 36.5003 | 1 698.6 58.2 21.6
116.4567 36,4961 | 1| 698.0] 168.9 195
116.5061 36.4994 | 1 701.0 61.9 61.9 12.2 0.30 18.3 61.6 43 43 40 8 49
116.5064 36.4961 [ 1 701.0 32.0 32.0 12.2 0.36 13.1 32.0 19 19 23 2 20
116.5064 36.4961 [ 2| 6989 65.5 60.0 12.2 0.36 9.1 60.0 51 51 35 0 48
116.4222 36.4%64 | 1 694.0 64.0 64.0 18.5 0.22 32.0 64.0 32 32 48 14 45
116.4303 364892 1 1 698.0 24.3
116.5133 36.5006 | 1 698.0 17.4
116.5186 36.5006 | 1 694.9 65.2 13.3
116.4861 36.5074 ] 1 2298 244 17.4 >
116.49 36.5087T | 1 704.1 20.7 20.7
116.5075 36.5025 | 1 702.6 411 34.1 14.6 15.7 20.1 373 0.41 223 34.1 12 12 28 8 20
116.4678 36.508T | 1 706.2 287 277 24.1 -
116.425 36.5078 | 1 701.3 91.4 914 259 0.41 274 61.0 34 34 44 2 35
116.425 36.5047 | 2 702,61 -61.0 61.0 183 0.30 36.6 61.0 24 24 49 20 43
116.4833 36.5056 [ 1 701.0 24.4 244 19.5
116.4656 365072 | 1 705.6 80.5 80.5 283 0.36 50.6 774 27 27 64 24 49
116.45 36.5075 [ 1 70231 192.0] 1798 25.0 0.27 67.1 179.8 113 113 123 44 155
116.4978 36.5075 | 1 702.6 47.2 47.2 3.4 0.32 20.1 47.2 27 27 34 8 34
116.4506 |  36.5078 | 1| 702.3] 1829 106.7] 218 0.36 488 106.7 58 58 78 28 85
116.5069 36.5078 [ 0
116.4667 36.5083 | 1 706.2 25.3 20.7
116.5087 36.5108 | 1| 702.9 16.0
116.4589 365122 | 1 740.7 97.8 25.5 .
116.5139 368122 | 1 702.0[ 1241 1241 12.8 0.30 50.3 124.1 74 74 87 38 111
116.4706 36.5167 | 1 707.1 771 771 213 0.32 287 75.6 47 47 52 8 54
116.4825 3651617 1 706.2 24.4 24.4 18.6
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DX=1000, DY=100, DZ=10 m**2/yr, DK=1E-16 per yr, C0=1.0 mg/L —
1 15 16 5 104 0
mg/1l m/yr m**2/yr per yr meter yr s
1.0 10.0 1000.0 100.0 10.0 l1.E-16
-250.0 250.0 0.0 25.0 T
15000.0 —
0.0 1000.0 1500.0 2000.0 2400.0 2600.0 2800.0 3000.0
3200.0 3400.0 3600.0 3800.0 4000.0 4500.0 5000.0 —
0.0 200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0
1600.0 1800.0 2000.0 2200.0 2400.0 2600.0 3000.0 4000.0 N —
4000.0 5000.0 6000.0 8000.0 10000.0 '
file: f.dat

Detailed - Amargosa Farms —
patchi code: aquifer of infinite width and height with a 'patch' source

Model Data: ¥1=-250 m, ¥2=250 m, Z1=0 m, Z2=25 m, V=10 m/yr -
DX=1000, DY=100, DZ=10 m**2/yr, DK=1E-16 per yr, C0=1.0 mg/L
1 15 16 1.10¢4 0 7
mg/1 m/yr m**2/yr per yr meter yr
1.0 10.0 1000.0 100.0 10.0 1.E-16
-250.0 250.0 0.0 25.0 P
15000.0
0.0 1023.0 1024.0 1025.0 1026.0 1027.0 1430.0 1851.0 .
2683.0 2684.0 2685.0 2686.0 2500.0 229%1.0 2292.0
0.0 295.0 296.0 297.0 298.0 299.0 300.0 450.0 T
260.0 763.0 653.0 654.0 685.0 850.0 1000.0 2000.0
5000.0 T
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patchi transport mini calculations, units=meters,years dispersity
FILE.dat y1 y2 z1 z2 \ Dx Dy Dz Dk L:Ty:Tz
farms4 -250 250 0 25 55 1100 275 1.00E-06] 1.00E-16 20:5.0
farmsda -250 © 250 0 25 54.64 1093 273| 1.00E-06] 1.00E-16 20:5.0
farms5 -250 250 0 25 10 1000 200 20| 1.00E-16] 100:20:2
farms6 -250 250 0 25 10 1000 200 10| 1.00E-16| 100:20:1
farms7 -250 250 0 25 10 1000 100 10| 1.00E-16| 100:10:1
farms8 -250 250 0 25 10 1000 100 1/ 1.00E-16]| 100:10:0.1
farms9 -250 250 0 25 10 500 50 5| 1.00E-18 50:5:.5
farms10 -250 250 0 25 10 200 20 2| 1.00E-16 20:2:.2
farms11 -250 250 0 25 10 1.00E-16
farms12 -250 250 0 25 10 1.00E-16
Interpolated estimates |Final simulated estimates Centerline
RUN half width range thickness range half-width| thickness| half-width| thickness width conc.
#4, 15 km 1500 2000 25 25 1611 25 1625 25 3250f 2.41E-01
3.19E-04| 1.75E-06
#4, 25 km 2000 2100 25 25 2021 25 2021 25 4042 1.92E-01
1.17E-04{ 5.49E-05
#4a, 25km 2000 2021 25 25 2015 25 2015 25 4030| 1.92E-01
1.12E-04| 9.56E-05
#5, 15 km 2400 2600 600 800 2405 757 2405 761 4810| 1.04E-02
_ 1.02E-04| 4.69E-05| 5.77E-04| 6.20E-05
#5, 20 km 2600 2800 800 1000 2676 845 2676 848 5352| 7.38E-03
g 1.28E-04| 6.70E-05} 1.63E-04| 1.88E-05
#5, 25 km 2800 3000 800 1000 2905 918 29086 922 5812| 6.27E-03
1.34E-04| 7.68E-05| 2.80E-04| 4.88E-05
#5, 30 km 3000 3200 800 1000 3107 986 3106 986 6212| 5.23E-03
1.31E-04| 7.90E-05| 3.90E-04| 9.02E-05
#6, 15 km 2400 2600 400 600 2494 556 2495 562 4990| 1.47E-02
1.44E-04| 6.63E-05| 1.18E-03| 5.03E-05
#6, 20 km 2600| 2800 600 800 2783 625 2782 627 5564| 1.11E-02
1.80E-04| 9.46E-05| 1.50E-04| 5.50E-06
#6, 25 km 3000 3200 600 800 3026 661 3027 683 6054| 8.86E-03
1.08E-04| 5.98E-05| 2.08E-04| 1.91E-05
#6, 30 km 3200 3400 600 800 3242 726 3241 731 6482| 7.39E-03
1.12E-04| 6.55E-05| 4.13E-04| 4.31E-05
#7,15 km 1500 2000 400 600 1839 577 1852 580 3704| 2.04E-02
6.05E-04| 4.25E-05| 1.65E-03| 7.00E-05
#7, 20 km 2000 2400 600 800 2059 645 2062 649 4124 1.54E-02
1.35E-04| 1.76E-05| 2.09E-04| 7.69E-06
#7,25 km 2000 2400 600 800 2235 702 2242 708 4484 1.24E-02
2.65E-04| 5.04E-05| 3.92E-04| 2.67E-05
#7,30 km 2400 2600 600 800 2403 756 2402 759 4804| 1.04E-02
1.01E-04| 4.56E-05| 5.80E-04| 6.05E-05
#8, 15 km 2000 2400 200 400 2041 209 2044 212 4088, 6.26E-02
1.31E-04| 9.70E-06| 2.15E-04| 1.64E-11
#8, 20 km 2000 2400 200 400 2281 228 2287 237 4574, A.77E-02
4.16E-04| 5.46E-05| 6.39E-04| 1.33E-09
#8, 25 km 2400 2600 200 400 2496 246 2497 259 4994 3.85E-02
1.57E-04| 6.14E-05| 1.20E-03| 2.42E-08
#8, 30 km 2600 2800 200 400 2683 263 2684 278 5368] 3.22E-02
1.42E-04| 6.07E-05| 1.77E-03| 1.83E-07
#9, 15 km 1000 1500 400 600 1413 432 1425 438 2850| 3.92E-02
2.08E-03| 5.29E-05| 2.73E-04| 5.39E-07
#10, 15km 1000 1500 200 400 1020 283 1025 299 2050, 8.78E-02
1.41E-04| 2.54E-08| 4.86E-03] 4.17E-07
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ummaries of Groundwater Pumpage - Nevada State Engi ‘s Offi ol o
Adjustments to State Engineers data removes non?A?nal:gg:;zelz:rmslc\fells. M o ° ndn ‘M'J‘@\ e L {Y S
Borehole Dilution ARDES KT! -- RFedors ® (_n:ﬂ ‘ﬂ T A‘”‘M W aea [ «nm/ﬂ/@m@, {}4(1»44(7
A 7
Actual State Engineer Tabulation %‘MW( :r F bb’ MMQ M {-DWMM “n /
OWVVS]MM)S 19-16 & a/mf (lmu,p. 4o 50 €.
y lrrig:tioFrl Irr/NoPer AB/IMV/BF QM/COM  QM/DOM Other '
ear c- Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft ’
1996 9263 1780 2285 205 50 c30 ﬁﬁ“’?d tebleo  Qostis,  weden wae (>q we perun t
1995 10839 1515 2571 10 100 0 —(:o (DM 2ochn o A l
1994 8892 1085 2508 10 100 0 annial Suupmern s A’%m& vf*a Ve sddo %M
1993 8558.8 150 2481 10 100 0 Ve donedtic  wellls am y,,,,élJ Yraoked —
1992 5711 50 22925 10 100 0 " gy ,ﬁ; i [%4'““4“
139; 47165 225 1070 10 100 ) 1 ‘ 2. Mty 07 Yo colls ae “"71‘ ’“W fhesn cena
199 4603.1 350  2719.29 10 125 W vea)fn dcy actu k
1989 1266 300 2220 10 125 8 'y/ q‘* = + ndt pur—pfege.. ﬂ"“' cede
1988 2666 312 996 10 125 0 L e \
1987 4500 1200 302 10 125 0 attaqr. odon cor fmz, 5) cop fo eA“h»W\k,
1986 5552.9 1000 550 10 125 0
Egg ggg; 2665 950 20 230 0 L
: 3212 125 20 250 0 v,
Remove non-Amargosa Farms Wells { ,‘)\‘;‘xi\ WW ( Molm,) ~é~w W (98¢ 3, i‘?b’[‘i%
Imigation Ind-IVM/AB  QW/COM  Domestic Other  Total - 7!§ M“W “ M‘Zd%eé’z o 1"1\., /séﬁow,,q D
Ac-Ft Ac-Ft Ac-Ft Ac-Ft Ac-Ft  AcFt ] S Noedos v Z
11033 1019 203.8 50 0 123058 é Qo8 M”V‘Q’“‘* ﬁi"mM ord. 5‘°MM<0M meg’
12354 780 10 100 0 13244 — e Sefanade . 3 nledoo
9977 717 10 100 0 10804 o XQ{Z MM 2 ”Hn«.,, ok .
8658.8 1007 10 100 0 97758 N oles - WS -
5711 6535 10 100 0 64745 SRR B ded; () ass ) wed,? = j
49415 450 10 100 0 55015 = “ v the vamber of f pats [AM =
4953.1 886.69 10 125 0 5974.79 4L el wg Mﬂﬁm“'k/ wtfipes | bl ngl
1566 1413 10 125 0 3114 S S
2978 096 10 125 0 4109 /i) Ao dowerte _welh o L"“k‘Q Te ‘é'("“’*‘ Yo Sole
5700 302 10 125 0 6137 Urganasn >4»<(" M wells _one. /&WM +o (w0 wﬂ/
6552.9 550 10 125 0 72379 e A
8472 950 20 230 0 9672 AM’M ﬂ‘l achied wae N long Hoa Wﬂd 7
125 20 250 0 9500

9105




32

Well Permit & Estimated Water Use (data entry) RFedors
Added Water Use data to permit spreadsheet file (permitxls) 16Jul97; other years added 20Aug97

Borehole Dilution for ARDES KTl

add'l ==> PCs=certificate & permit
RFA,RFP=ready for action (protested)
APP=application
A1,A2,A3=special case of 3 permits same number

Water Use =>

permit#
27812
32279
46218
47528
53189
59180
48479
61080
15881
16178
16545
16562
17241
19448
20352
26283
14054
15702
15893
16929
16047
17340
17348
17404
17417
17657
17657
17694
18222
18764
18772
19034
19916
19917
20162
22233
22746
23797
24585
24725
24763
25009
25636
25742
25743
25744

qq

ne
ne
se
se
XX
XX
nw
ne
ne
ne
ne
ne
sw
XX
nw
se
ne
ne
ne
he
he
ne
ne
nw
ne
ne
ne
ne
ne
sw
se
ne
he
ne
ne
he
se
se
se
ne
se
sw
nw
nw
nw

entries are put under 1st permit number unless original.
permits are split, then put under 2nd listed permit number.

water use category not (I) modified from Weli Permit database.
pump ratings are for specific permit; other wells inctuded for water use estimate are not included in pump ratings column total

qtr
nw
nw
ne
se
ne
se
sw
ne
nw
nw
ne
ne
nw
nw
XX
nw
ne
se
ne
ne
sw
se
ne
sw
ne
nw
nw
nw
nw
ne
nw
se
ne
se
nw
ne
se
sw
sw
nw
ne
sw
se
sw
sw
sw

rfedors: water use estimates, ./Bore/Data/pump.xls

rate,cfs
2.54
0.1
0.019
0.075
03
0.07
.26

0.845
26
25
22

2.45
0.63
35
22
1.52
1
35

2228

2.005
05

0.313
2.5

2
0.04
214

2

5.4
4.01
3.01
25
25
25
0.57
1
25
1.35
0.75
27
0.59
122
13
0.14
0.14
0.21

acres

OCOO0OO0OO0OO0O0O0O

90.62

21.98
120
158

37

233.9

160

254
35
160
80

€0
27.9
40
160
45,82
25
147.5
38.2
268
71.4
199
185.95

use 1996Ac-ft 1995Ac-ft 1994Ac-ft 1993Ac-ft 1992Ac-ft 1991Ac-ft 1990Ac-ft 1989Ac-ft 1988Ac-ft 1987Ac-ft

mm
com
com
com
com
com
com
com

ird
ird
ird
ird
ird
ird
ird
ird
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
itr
irr
irr
irr
irr
irr
irr
rr
irr
irr
ifr
irr
irr

I
irr
irr
irr
ir
irr

272.00

0.10
0.50
2.00
1.00
746.50
50.00

183.40
126.00

92,50
799.50
400.00

175.00
625.00
700.00

5.00
7.50
25.00
665.00
5.00
17.50

227.50
625.00

25.00
625.00

105.00
657.75
27.50
5.00

17.50
11.25

349.00

431.00

300.00

183.40
400.00

185.00
864.50
400.00

176.00
625.00
700.00

12.50
250
25,00
665.00
90.00
17.50
118.80
300.00
625.00

§0.00
625.00
400.00
118.76
683.00

90.00

5.00

17.50

340.00

377.00

60.00

183.40
280.00

185.00
1169.50
480.00

175.00
625.00
700.00

50.00
15.00
2.50
20.00
665.00
75.00
10.00

200.00
625.00

50.00
625.00

§0.00
540.80
- 15.00

1.00
17.50

232,00

512.00

183.40
290.00
690.00
185.00
1169.50
200.00

175.00
668.80

55.00

2.00
1.00
16.00
665.00
90.00
20.00

175.00

2.00
190.00
625.00
200.00
118.30
328.50

10.00

17.50

347.50

306.00

183.40
600.00
540.00

37.00
994.50

625.00

§5.00
625.00

2.00
4.00
16.00
40.00
175.00
200.00
2.00
16.00
625.00
118.75

10.00

17.50

1.00

Page 1

335.00

115.00

400.00
550.00
37.00
1169.50

800.00

20.00

175.00
200.00

625.00

383.60

503.09

75.00
400.00
790.00

25.00

139.50

10.00
12.00
677.50

181.10
150.00

26.00

400.00

118.76

25.00

5.00

22.50

525.00

888.00

75.00
60.00
400.00

12.00

175.00

25.00
250.00
118.80

25.00

5.00

569.00
0.50

427.00
385.00
183.40

700.00
300.00

200.00

6.30
12.00
50.00

175.00

75.00
47.20

250

208.00
0.50

386.00

183.40
100.00
200.00

860.00

12.00
266.00

175.00

75.00

2.50

W\QX

assumed

1986Ac-ft 1985Ac-ft 1983Ac-ft avg83-96 #of wells

284.00
0.60

266.00

385.00

183.40
600.00

864.50
600.00

195.00

75.00
777.25

250

110.00

840.00

375.00

109.90
400.00

864.50
300.00

325.00

625.00

128.90

25.00

50.00
656.25

255,00 33078 3
0.63

0.10

0.50

2.00

1.00

451.30

50.00

400.00 327.14
150.00  150.00
210.00 16143 2

RS RGNy

362.08 1
495.71
120.25 1
625.00 855.09 1
368.57 2
25.00 25.00
175.00 1
625.00 614.85 1
700.00 2
5.00 $.00
139.50
55.00
625.00  625.00 1
75.00 84.63
7.75 1
3.97 1
17.50 1
600.58 1
84.17 2
300.00 60.71 1
148.95
19275 1
455.00 2
2.00
54.43 1
550.00 1
300.00
118.80 95.18 1
5§27.25 1
98.50 37.63 1
5.00
1.00
10.50 1
11.28 1
11.75
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~
permité¢  qq gtr
26152 sw  se
26718 he se
28828 se nw
29521 se sw
29649 ne ne
30411 ne se
31204 nw ne
31727 se sw
36584 nw nw
38127 se nw
38363 se ne
40054 se se
42171 sw  se
43524 ne ne
43873 sw nw
46748 sw nw
49885 se nw
60433 nw nw
60442 ne nw
60443 ne nw
60471 nw nw
60474 ne nw
29341 xx  sw
- 36762 xx nw
36764 xx nw
g\—‘}rﬂr 60450 nw nw
bettles nw se
% bray sw se
——Buke _ne ne
( (\p cost xx nw’’
dairy sw ne
dairy se ne
davidrau se nw
Delee xx nw
fruit ne se
R&F  xx se
Richards xx sw
sod ne sw
sod nw  sw
Tharp xx se
unk nw se
unknown nw sw
unknwn ne nw
26673 nw ne
28062 se sw
36502 se sw
45162 se sw
45740 ne  nw
47205 sw  se
49804 se se
50386 nw ne
53181 sw sw
61219 sw ne

sec

rfedors: water use estimates, ./Bore/Data/pump.xls

rate,cfs
1

0.1
0.43
0.16
1.32
2.67
0125
0.16
0.08
1.667
1.666
0.178
0.275
1.454
1.667
0.16
0.25
0.039
0.023
0.025
0.016
0.029

0.004
0.79
05
0.446
0.02
0.2
0.01

0.08

32

(@ﬂxmﬂwm MM\QW“W 0 Bullfog munia "’{’W’M

acres
12
3.78
13.14
5
125.6
151
456

5

S
116.67
116.67
9.54
60
125.6
116.67
8.42
13

25

15
1.61

1

1.84

15

0OO0O00O0O0O0O0OOO0

use 1996Ac-ft 1985Ac-ft 1994Ac-ft 1993Ac-ft 1992Ac-ft 1991Ac-ft 1990Ac-ft

irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
irr
ire
irr
irr
irr
irr
irr
irr
irr
irr
irr
ir
irr
irr
irr
irr
irr
irr
ir
ifr
irr
irr
irr
irr
gqm
gm
gm
qm
qm
qm
qm
qm
qm
qm

24.00
5.00
26.28
25.00
170.00
625.00

25.00
12.50
£83.50
233.40
5.00
70.70
628.00
583.50
10.00
65.00
12.50
5.00
1.00
5.00
1.00

7.50

625.00
40.00
40.00

625.00
50.00

625.00
200.00
200.00

40.00

8.00
16.00
7.50
10.00
3.40
10.50
0.10
20.00
50.00
2.00

99.00
2.00
26.20
25.00
170.00
625.00

25.00
10.00
583.50
233.40

75.00
628.00
583.50

10.00

65.00

625.00
40.00
40.00

625.00
50.00

625.00
200.00
200.00

40.00

60.00

99.00

18.20
25.00

625.00
25.00
10.00

233.34
35.00
60.00

312.80

583.50

20.65
65.00

100.00

625.00

50.00

200.00
50.00

60.00

54.00

4.00
18.20
25.00

625.00
13.70
25.00

2.00

250.00

47,70
30.00
628.00
583.40
6.00
65.00

100.00

50.00

4.00
18.24
25.00 25.00 25.00 25.00
625.00 625.00

25.00 25.00 25.00

6.00
250.00
583.35
15.00 15.00
583.35
6.00

65.00 65.00 65.00 65.00

17500 175.00 175.00

50.00 §0.00 12500 125.00

50.00

Page 2

1988Ac-ft 1988Ac-ft 1987Ac-ft

5.00

26.00

25.00

10.00

34.40
45.00

375.00

312,50

25.00 25.00 25.00

25.00 25.00 25.00
5683.35 58350 58335

583.35 58350 58335
10.00 22.70

58335 58335 58335
25.00
45.00 45.00 75.00

100.00
625.00

200.00 625.00
625.00 625.00 625.00

375.00 375.00 375.00

240.00

A

80.00

26.00

625.00
22.80
25.00
20.00

584.00

584.00

625.00
625.00

625.00

300.00

625.00
312.50

&QL

56.83
3.75
21.42
25.00
170.00
625.00
18.25
25.00
10.08
470.50
483.48
20.05
58.93
549.13
583.41
16.01
60.83
12.50
§.00
1.00
5.00
1.00
375.00
625.00
625.00
7.50
625.00
145.00
100.00
625.00
40.00
40.00
300.00
625.00
68.75
412.50
498.21
200.00
150.00
241.00
625.00
312.50
120.00
8.00
16.00
7.50
10.00
3.40
10.50
0.10
20.00
§0.00
2.00

assumed

1986Ac-ft 1985Ac-fit 1983Ac-ft avg83-96 #of wells

A A AN AN

G QG QT G PG G PG QY

aa

2R =22N2ANNNDN
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Water Use
gm/mun
permitted
acreage
irrigation
4237

com/mm

Y{;\}\w

total

cubic meters/day

gm/mun
permitted
acreage
irrigation
4237

com/mm
irr/d

total

pump rating
m*3/d cfs
584 0.239

9 9

10 0.004
1933 0.790
1266 0.517
6 6

46 0.019
6214 2.540
3366 1.376
60 &0

39 0.018
13212 5.400
2864 1.171
75 75

10 0.004
13212 5.400
pump rating
m*3/d cofs
584 0.239

9 9

10 0.004
1933 0.790
1266 0.517
6 6

46 0.019
6214 2.540
3366 1.376
60 60

39 0.016
13212 5.400
2864 1.171
75 75

10 0.004
13212 5.400

rfedors: water use estimates, ./Bore/Data/pump.xis

ali years 1986Ac-ft 1995Ac-ft 1994Acft 1993Ac-ft 1992Ac-ft 1991Ac-t 1990Ac-ft 1989Ac-ft 1988Ac-ft 1987Ac-ft 1986Ac-ft
average 13 13
count 10 0 0 0 0 0 0 o] o] o] o]
sum 128 0 0 0 0 0 0 0 0 0 0
min 0.1
max 50.0
average 332 153 390 359 372 327 225 443 707 332 101 184
count 7 2 2 2 2 2 2 2 3 3 3
sum 1072 780 717 744 654 450 887 1413 997 303 551
min 0.1 349 340 232 306 115 384 525 1 1 1
max 746.5 431 377 512 348 335 503 888 569 298 284
average 244 213 262 228 210 190 329 191 103 148 266 384
count 55 51 44 4 30 15 26 15 20 20 17
sum 11721 13344 10017 8604 5711 4942 4953 1541 2968 5314 6528
min 1.0 2 1 1 1 20 5 5 3 3 3
max 799.5 865 1170 1170 995 1170 790 400 700 860 865
average 248 179 266 233 217 199 317 209 174 172 244 354
count 72 53 46 43 32 17 28 17 23 23 20
sum 12920 14124 10734 9348 6365 5392 5840 2954 3965 5616 7079
min 0.1 2 1 1 1 20 5 5 1 1 1
max 799.5 865 1170 1170 995 1170 790 888 700 860 865
all years 996 m3/d 1995m3/d 1894m3/d 1993m3/d 1992m3/d 1991m3/d 1990m3/d 1989m3/d 1988m3/d 1987m3/d 1986m3/d
average 43 43
count 10 @ @ 0 0 0 0 0 0 0 0 0
sum 432 0 0 0 0 0 0 0 0 0 0
min 03
max 1693 %“%\?\‘\'\’
average 1126 519 1321 1214 1260 1107 762 1501 2392 1125 341 622
count 7 2 2 2 2 2 2 2 3 3 3
sum 3631 2641 2428 2519 2213 1524 3003 4785 3375 1024 1865
min 0.3 11819 11514 7856  1036.2 389.4 12090 1777.9 1.7 1.7 2.0
max 2527.9 14595 12767 17338 1176.8 11344 17037  3007.1 1926.9  1009.1 961.7
average 828 722 886 771 7M1 645 1116 645 348 503 900 1300
count 55 51 44 41 30 15 26 18 20 20 17
sum 39691 45188 33921 29137 19341 16734 16773 5218 10052 17995 22106
min 34 6.8 34 34 3.4 67.7 16.9 16.9 85 8.5 85
max 2707.4 29275 39604 39604 3367.8 39604 26753 13546 23705 29123 20275
average 841 608 902 790 736 674 1074 706 588 584 827 1199
count 72 53 46 43 32 17 28 17 23 23 20
sum 43754 47830 36349 31656 21554 18258 19776 10003 13426 19020 23971
min 0.3 6.8 3.4 34 3.4 67.7 16.9 16.9 17 1.7 2.0
max 2707.4 29275 3960.4 39604 3367.8 3960.4 26753 30071 23705 29123 20275
Page 1

1985Ac-t

198m3/d

0
0

1609

2

3217
3725
2844.6

1134
25
28352
76.9
2927.5

1169
27
31569
76.9
2927.5

1983Ac-ft

0
0

255
255
255
255
320
8316
625
317
8571

625

1983m3/d

0
0

864

864
863.5
863.5

1083
28160
16.9
21165
1075
29023

16.9
2116.5
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* &
*#*
**
* K
* *
* %
**
* %k
*x

*

*23456789

Main purpose 1is to convert Range & Township locations to UTM
coordinates assuming the center of quarter-quarter setions.
Program reads data from the Well Permit & Water Use databases as
created from data entry spreadsheet files permit.xls & pump.xls
Xerox copies of tables obtained from Nevada Engineers Office.

Should work for any Range & Township as long as lower left coord

are input and range() & twnshp() dimensionings are changed.
RFedors (17July97)

program rangee

implicit none
character qQ@*2, qtr*2

character infile*12, outfile*12

integer*4 ipermit, section, twn, rang, i, j, ir, numrec
integer*4 range(46:50,15:18), twnshp(46:50,15:18)
real*4 dmile, dqtr, dqq, utmnorth, utmeast, water

real*s x, x1, yl, xx1, yyl, sect
parameter ( numrec=60 )

infile = ’‘pump96.pm’
outfile = ‘pump.dat’
open(8, file=infile, status='unknown’ )
open(9, file=outfile, status='"unknown’)

c Assume 6x6 square mile Range and Townships, hardcode in the
¢ lower left corner of each Range & Township in terms of UTM
¢ coordinates; hence, work in units of meters.

dmile = 5280 * .3048
dgtr = dmile * 0.25
dqq = dqtr * 0.25

range(47,15) = 524845
twnshp (47,15) = 4050075
range(47,16) = 524892
twnshp(47,16) = 4040442

range(48,15) = 534548
twnshp(48,15) = 4050098
range(48,16) = 534548
twnshp(48,16) = 4040422
range(48,17) = 534956
twnshp(48,17) = 4030608

range(49,15) = 544172
twnshp(49,15) = 4050188
range(49,16) = 544252
twnshp(49,16) = 4040264
range(49,17) = 544607
twnshp(49,17) = 4030608
range(49,18) = 544801
twnshp(49,18) = 4021390

range(50,15) = 553516
twnshp(50,15) = 4050250
range(50,16) = 553888
twnshp(50,16) = 4040288
range(50,17) = 554457
twnshp(50,17) = 4031046
range(50,18) = 554457
twnshp(50,18) = 4021390

¢ Determine which Range and Township (most are in R48,49 E).

do 90 ir = 1,numrec
read(8,101) ipermit, gg, gtr, section, twn, rang, water

o R ook ok o o o ok o ok ok ok o o o o o b A o o oF ok o o o o o o ok ok ok o oF ok ob b Ak A ok ok b b ok ok ok ok ok ok ok o o ok ok ok o o oF % 0k oF % oF % o ot oF oF oF oF oF

**
**
* %
*%
*ok
* %
* %
* %
*

o koo ok o ok ok o ok o o o o o o ok o o o o o ok o o ok ok ok ok ok ok e ok ok ok b b b b ok ok ok ok oF o ok o oF b ok o o o ok b o b ok ok ok oF o ok ok o b ok ok b ok b

1 2 3 4 5 6 7
012345678901234567890123456789012345678901234567890123456789012

101

30
40

50
60

90

¢ Sections.

¢ Quarter sections and Quarter-Quarter; any other entry (’xx’), left at => 0.

Printed by Randall S. Fedors

format(i8,1x,a2,2x,a2,1x,314,£7.3)

utmnorth = twnshp(rang,twn)

utmeast = range(rang,twn) /Q?
if(section.le.6) sect = 5.5 * dmile ?%
if(section.gt.6.and.section.le.12) sect = 4.5 * dmile

if(section.gt.12.and.section.le.18) sect = 3.5 * dmile
if(section.gt.18.and.section.le.24) sect = 2.5 * dmile
if(section.gt.24.and.section.le.30) sect = 1.5 * dmile
if(section.gt.30.and.section.le.36) sect = 0.5 * dmile

utmnorth = utmnorth + sect

X = dmile * ( €. - 0.5 )
do 40 j = 1,5,2
do 30 i = 1,6
if(section.eq.(j-1)*6+1i) utmeast = utmeast + x
X = x - dmile
continue
X = dmile * ( 6. — 0.5 )
continue
x = dmile * 0.5
do 60 j = 2,6,2
do 50 i = 1,6

if(section.eq.(j-1)*6+i) utmeast utmeast + x
X = X + dmile
continue
x = dmile * (.5
continue

x1 .
vl 0.
xx1 = 0.
yyl =0
if(qtr.eq.’'nw’.or.qgtr.eq.’sw’) x1 = -dqtr
if(gtr.eq.’'ne’ .or.qtr.eq.’se’) x1 = dqtr

if(gtr.eq.’nw’.or.qtr.eq.’ne’) yl = dgtr

if(qtr.eq.’'sw’.or.qgtr.eq. 'se’) yl = —-dqtr

]

if(qg.eq.’'nw’.or.qq.eq.’sw’) xx1 = —-dqq
if(qqg.eq.’'ne’ .or.qq.eq.’se’) xx1 = dqq
if(qq.eq.’'nw’.cr.qq.eq.’ne’) yyl = dqgg
if(qgq.eq.’sw’.cr.qq.eq.’'se’) yyl = -dqq

utmnorth = utmnorth + yl + yyl

utmeast = utmeast + x1 + xx1

write(9,’(2f10.0,10.3,i10)’ ) utmeast, utmnorth, water, ipermit
continue

stop
end

Monday August 04, 97
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Thin plume -~ Amargosa Farms; aispersivities 20:2 meters

stripi code: aquifer of infinite width with a finite width source (line) [rem———
Model Data: Y1=-250 m, Y2=250 m, V=10 m/yr
DX=200 , DY=20 m**2/yr, DK=1E-16 per yr, C0=1.0 mg/L SR —

T —

2 15 1 256 0
mng/1 n/yr m**2/yr per yr meter yr i
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25x500 6.05E-04| 4.25E-05| 1.65E-03| 7.00E-05
#7,20 km 100:10:1 25x500 20 2000 2400 600 800 2059 645 2062 649 4124 1.54E-02| 0.0308 325
100:10:1 25x500 1.35E-04| 1.76E-05| 2.09E-04| 7.69E-06
#7,25 km 100:10:1 25x500 25 2000 2400 600 800 2235 702 2242 708 4484] 1.24E-02) 0.0248 40.3
100:10:1 25x500 2.65E-04| 5.04E-05| 3.92E-04| 2.67E-05
#7,30 km 100:10:1 25x500 30 2400 2600 600 800 2403 756 2402 759 4804 1.04E-02| 0.0208 48.1
100:10:1 25x500 1.01E-04| 4.56E-05] 5.80E-04| 6.0SE-05
#8, 15 km 100:10:041 25x500 15 2000 2400 200 400 2041 209 2044 212 4088| 6.26E-02] 0.1252 8.0
100:10:1 25x500 1.31E-04| 9.70E-06| 2.15E-04| 1.64E-11
#8, 20 km 100:10:0.1 25x500 20 2000 2400 200 400 2281 228 2287 237 4574] 4.77E-02] 0.0954 10.5
100:10:041 25x500 416E-04| 5.46E-05| 6.39E-04| 1.33E-09
#8, 25 km 100:10:0.1 25x500 25 2400 2600 200 400 2496 246 2497 259 4994| 3.85E-02 0.077 13.0
100:10:0.1 25x500 1.57E-04| 6.14E-05| 1.20E-03| 2.42E-08
#8, 30 km 100:10:0.1 25x500 30 2600 2800 200 400 2683 - 263 2684 278 5368 3.22E-02| 0.0644 15.5
25x500 1.42E-04| 6.07E-05| 1.77E-03| 1.83E-07
#9, 15 km 50:5.0.5 25x500 15 1000 1500 400 600 1413 432 1425 438 2850| 3.92E-02| 0.0784 12.8
25x500 2,08E-03| 5.29E-05| 2.73E-04| 5.39E-07
#9, 25 km 50:5.0.5 25x500 25 1500 2000 400 600 1706 529 1723 537 3446 241E-02] 0.0482 20.7
25x500 3.77E-04| 1.51E-05{ 1.20E-03| 2.57E-05
#10, 15km 20:2:0.2 25x500 15 1000 1500 200 400 1020 283 1025 299 2050| 8.78E-02| 0.1756 57
25x500 1.41E-04| 2.54E-08| 4.86E-03| 4.17E-07
#10, 25km 20:2:.0.2 25x500 25 1000 1500 200 400 1201 361 1226 370 2452 5.64E-02| 0.1128 8.9
25x500 8.71E-04| 3.95E-06| 9.86E-03| 3.31E-05
#11,25km 25x500 25 1000 1500 200 400 1201 361 0| 5.64E-02] 0.1128 8.9
8.71E-04| 3.95E-06| 9.86E-03| 3.31E-05
CODE: stripi.f |CODE: stripi.f
#20, 15km 20:2 25x500 15 1100 1200 1163 1164 2328| 6.93E-01| 6.93E-01 14
25x500 2.70E-04| 5.60E-05
#20, 25km 20:2 25x500 25 1400 1600 1427 1428 2856] 5.71E-01| 5.71E-01| - 1.8
25x500 1.42E-04| 1.04E-05
#21, 15km 50:5 25x500 15 1700 1710 1703 1703 3406{ 4.82E-01| 4.82E-01 2.1
25x500 1.03E-04| 9.32E-05
#21, 26km 50:5 25x500 25 2000 2200 2116 2117 4234| 3.83E-01| 3.83E-01 26
i 25x500 2.43E-04| 5.23E-05 i
#22, 15km 100:10 25x500 15 2200 2400 2318 2319 4638| 3.53E-01] 3.53E-01 238
25x500 2.20E-04| 5.75E-05
#22, 25km 100:10 25x500 25 2800 3000 2896 2897 5794 277E-01| 2.77E-01 36
1.67E-04| 5.73E-05
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patchi transport mini calculations, units=meters years dispersity Nl
note that the results are simulated to steady state, thus results do not depend on velocity WY
FILE.dat y1 y2 24 22 v Dx Dy Dz Dk L:Ty:Tz ' w‘qﬂ/
farms4 -250 250 0 25 55 1100 275| 1.00E-06| 1.00E-16 20:5:0 a\wl,
farms4b -250 250 0 25 55 1100 275 275| 1.00E-16 20:5:.5 A
farms4c -250 250 0 25 55 1100 275 275| 1.00E-16 20:5:5
farms4d -250|: 250 0 50 55 1100 275 275 1.00E-16 20:5:5
farms5 -250 250 0 25 10 1000 200 20| 1.00E-16{ 100:20:2
farms6 -250 250 0 25 10 1000 200 10| 1.00E-16] 100:20:1
farms7 -250 250 0 25 10 1000 100 10/ 1.00E-16] 100:10:1
farms8 -250 250 0 25 10 1000 100 1| 1.00E-16| 100:10:0.1
farms9 -2650 250 0 25 10 500 50 5| 1.00E-16 50:5.5
farms10 -280 250 0 25 10 200 20 2| 1.00E-16 20:2:.2
note that the following results are not dependent on velocity in steady state case
strip#20 -250 250 10 200 20 1.00E-16 20:2
strip#21 -250 250 10 500 50 1.00E-16 50:5
strip#22 -250 250 10 1000 100 1.00E-16 100:10
Code: patchi.f [Code: patchi.f Plume
Dispersivities| Source Size Distance Interpoiated estimates |Final simulated estimates Centerline |Centerline|  dilution
RUN sq.meter (m) [half width range thickness range half-width| thickness| half-width| thickness width| half-conc. conc factor
#4, 15 km 20:5:0 25x500 15 1500 2000 25 25 1611 25 1625 25 3250 241E-01 0.482 2.1
: 3.19E-04| 1.75E-06
#4, 25 km 20:5:0 25x500 25 2000 2100 25 25 2021 25 2021 25 4042| 1.92E-01 0.384 26
25x500 1.17E-04| 5.49E-05
#4b, 15km 20:5:0.5 25x500 15 1000 1500 250 500 1410 421 1423 437 2846| 3.90E-02 0.078 12.8
20:5:0 25x500 2.09E-03| 5.13E-05| 5.99E-03| 1.62E-05
#4b, 25km 20:5:0.5 25x500 25 1625 2000 500 600 1714 532 1721 537 3442| 2.41E-02| 0.0482 20.7
20:5.0 25x500 1.82E-04| 1.47E-05| 2.11E-04| 2.05E-05
#4c, 25km 20:5:5 25x500 25 1500 1625 1000 1500 1530 1483 1531 1485 3062| 7.65E-03] 0.0153 65.4
20:5:.0 1.19E-04| 5.79E-05| 1.08E-03| 9.18E-05
#4d, 25km 20:5:5 50x500 25 1625 2000 1500 2000 1647 1600 1649 1612 3208| 1.53E-02| 0.0306 327
20:5:0 1.16E-04| 9.30E-06| 1.98E-04| 6.45E-06
delineate @ 20:5:0 25x500 25 1625 2000 1500 2000 1750 1701 1759 1718 3518 1.53E-02| 0.0306 327
5.00E-04 25x500 1.16E-04| 9.30E-06| 1.98E-04| 6.45E-06
#5, 15 km 100:20:2 25x500 15 2400 2600 600 800 2405 757 2405 761 4810| 1.04E-02| 0.0208 481
100:20:2 25x500 1.02E-04| 4.69E-05| 5.77E-04| 6.20E-05
#5, 20 km 100:20:2 25x500 20 2600 2800 800 1000 2676 845 2676 848 5352| 7.38E-03| 0.01476 67.8
100:20:2 25x500 1.28E-04| 6.70E-05| 1.63E-04| 1.88E-05
#5, 25 km 100:20:2 25x500 25 2800 3000 800 1000 2905 918 2906 922 5812| 6.27E-03| 0.01254 79.7
100:20:2 25x500 1.34E-04| 7.68E-05| 2.80E-04| 4.88E-05
#5, 30 km 100:20:2 25x500 30 3000 3200 800 1000 3107 986 3106 986 6212| 5.23E-03! 0.01046 95.6
25x500 1.31E-04| 7.90E-05| 3.90E-04; 9.02E-05
#6, 15 km 100:20:1 25x500 15 2400 2600 400 600 2494 556 2495 562 4990] 1.47E-02| 0.0204 34.0
25x500 1.44E-04| 6.63E-05| 1.18E-03| 5.03E-05
#6, 20 km 100:20:1 25x500 20 2600| 2800 600 800 2783 625 2782 627 5564| 1.11E-02| 0.0222 45.0
100:20:1 25x500 1.80E-04| 9.46E-05| 1.50E-04| 5.50E-06
#6, 25 km 100:20:1 25x500 25 3000 3200 600 800 3026 661 3027 683 6054| 8.86E-03| 0.01772 56.4
100:20:1 25x500 1.08E-04| 5.98E-05| 2.08E-04| 1.91E-05
#6, 30 km 100:20:1 25x500 30 3200 3400 600 800 3242 726 3241 731 6482| 7.39E-03| 0.01478 67.7
25x500 1.12E-04| 6.55E-05| 4.13E-04| 4.31E-05
#7, 15 km 100:10:1 25x500 15 1500 2000 400 600 1839 577 1852 580 3704 2.04E-02| 0.0408 245
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Capture Zone tabutation
units are in meters, days

In Report

#1D ID#
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
2 2
23 4
24 23
25 24
% 25
27 2
28 27
20 28
30 29
31 30
32 3
33 32
34 33
3B 34
36 35
37 36
38 37
39 38
40 39
M 40
2 4

42

Description
dom base, Qp=1
dom base, Qp=2
dom base, Qp=3
dom base, Qp=4

dom base, Qp=6.815
dom, Qp=37.5, 11 well
dom,Qp=75, 11 well
irr base, Qp=300

irr base, Qp=800

irr base, Qp=1380

irr base, Qp=2000

dom, Ksat=.01
dom, Ksat=.05
dom, Ksat=.1
dom, Ksat=.4

dom, grad=.001
dom, grad=.0025
dom, grad=.005
dom, grad=.01

dom, screen position a
dom, screen position b
dom, screen position ¢
dom, screen position d

dom, screen length a
dom, screen length b
dom, screen length ¢

fully penetrating
half penetration
max actual screen
base screen length

irrig Ksat=.05
irrig, Ksat=.1
irrig, Ksat=.2
irrig, Ksat=.3
irrig, Ksat=.4

irrig, Ksat=.2
irrig, Ksat=.3
irrig, Ksat=.4

irrig, grad=.001
irrig, grad=.002
irrig, grad=.003
irrig, grad=.005

see above

'\V\pw(’

Screen
940-1000
940-1000
940-1000
940-1000
940-1000
940-1000
940-1000
940-1000
940-1000
940-1000
940-1000

940-1000
940-1000
940-1000
940-1000

940-1000
940-1000
940-1000
940-1000

940-1000
930-990
920-980
900-960

980-1000
940-1000
900-1000

0-1000
500-1000
810-1000
940-1000

940-1000
940-1000
940-1000
940-1000
940-1000

940-1000
940-1000
940-1000

940-1000
940-1000
940-1000
940-1000

Qp

1

2

3

4
6.815
375
75
300
800
1380
2000

W Wwww wWwww

W W ww

w W w

300
300
300
300

300
300
300
300
300

2116
2116
2116

2116
2116
2116
2116

head

grad
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005

0.001
0.0025
0.005
0.01

0.005
0.005
0.005
0.005

0.005
0.005
0.005

0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005

0.005
0.005
0.005

0.001
0.002
0.003
0.005

@W:‘O' et output

Transmis
100
100
100
100
100
100
100
100
100
100
100

10
50
100
400

100
100
100
100

100
100
100
100

100
100
100

100
100
100
100

50
100
200
300
400

200
300
400

400
400
400
400

s

Width
29
54
76
97

146
M8
607
1292
2330
3382
4450

369
133
76
22

248
133
76
M

76
69
67
68

115
76
51

574
940
1238
1292

1944
1292
876
705
607

2810
2146
1798

5596
3282
2486
1798

LE
i3

Thick
73
82
88
96

113
224
309
575
825
oM
985

203
108
88
70

151
108
88
78

88
98
107
127

65
88
122

1000
752
601
575

751
575
424
352
309

890
793
719

1000
934
850
719

- not
captured
on top

- 1o



Yeels 7
esd

PD\J vhin Yoctor Cfﬁwﬁa)('l«r;\ea “___\Jw ’Z e FW Bovetic well coge colsne.  Scnopme
F \ W ween, bt potat M%MZQ Yie

—— N o
— 4 'lbn thm way nol be o0
C@Qa‘ﬁ/)(’w(\m 4 A’V‘W ;M covamenifT | _— g MP‘MMWMLJV ah (Md e@@mua rovr
oo 70 ;M R | a W/éfa/hn[.b % L wggﬂ Ve M%ﬁ""“
(D ana ) on ollgse = waly Y 1 ~ ) Hoe Yo' topet (frass aseas) for Do
k L—_7 ] Du‘r {wrhu«\ é\/ qm{&wu, ang e o lboye ’:hv
(L) s plune. shapes (3D -dispersed _pluncs) ] Strcens VT & Yhe“vornge ? ncked
WIDM l«m, e hﬁu@g fl..[lt..‘o&b ' o ' I~ WWMMM +ublug b (bwohc wed? C«xo%ﬂk areas;
AN ane Lﬂﬁm arrad \@v ﬂm OWM.L w—i% :
onee Wp0S fe = 'TLJL x Y Smanaod \\L)f in@m 5 areay ﬂq plume gnd caplwe pnne,
o wilds =2k ks = b ) F §

L\-&rva/ &mkm:_ ante (w,, ‘P&W”%MW /5’ I)) o @ Y'W ”l’LL Hhin nlww 4 whmnt o GWM)’M W\&“Hm +\Mm
Ui o . 2)(%\{& ﬂ?w&:\%q ‘ﬂmlLLV\lNJ '/)\SL ‘H\m I)\Mmu . &%iﬂ)ﬁwﬁ o “H\m.z, ‘
> L T ﬂwkwj WWD'M W‘J(L we W/d'“'ﬂ/{ CL\/SM/\MW\ ) Fle “nucléwm.g nevea

C/W [M& uniFoym aLNQS e wd é} e {)um:._b
/LL\ Lomeghe celdy (5maﬁfou ‘ are na+aaﬂrok'h«o¥<cﬂ )
very weldl bu G ej(m T /L,&Zz»?lluc M J ‘ wab\f{’\ #ﬂhﬁw@ /LL ‘W/M'iéo’hm anea. 0]\&*’ Ton D'w»u._, wits
‘*ﬂc Sm,w«ae&é ﬂwﬁw\‘(» T alﬂfwu,a/uza /&P@a&d‘/e \'Mzg.&%g)_. A ! onattie wdllh @ =p Dfmw, aH.aLknz” X wmlm ,;,Mw,alﬁ

m WM ket ﬂm\fkk ﬂt&m\g_ WNL,

So WMMWMWMW%M

lrnqa?fw»- weQZd deoeow@a an whi el [ wn?%

( ' iom J)W Scwer-ed v“hm.. 0% i T
: ~ e w e afte Cnesa m
%Sﬁw /t T /'1 — v; s = fwdh x “f%ne%‘ _( + i"’(w‘*i}é)(m%jﬁ = P‘Wmd * IMM b w‘ﬁh’, P Ll
%”(L\M FD u\\w— @ screened Jenatl \ ; (b") 3D p LW% w““(/L c.».o‘)r\wt avas
b . mwgl = Jistanut m h!“'w\ &3mwy¥vnv~ m “ 4»”)lcaﬁ@4 A tompanAYOon A’( an 6@@& Wil w cnde
A ot super st rd St (fine) to an olipe) whill iy narn ad Youdt (ohen)
iy :V\#«mecflm. thay . aoom,xmu&l*cap a8 _o mfwaﬂe,“
« ol sl 2
) i _ Jﬂ&v ‘ i v
€3:Tv 57/ = F“"" \{—LL Can_ W!\n/\/\ \h& a"uw‘ A ﬂ,;\)b%f‘\ \ P‘“\mb Knen l// :
1 W $c’3n&\ctm hefow Mo e bl }— ‘ Y. %
7 VY g:lmma%cepmﬁm‘op — \
;?‘ ones 2 F wdlh X { Sit%, Yl T ' \ /
L. 7 (5550 I ~—

\‘ | / } r’r ([ wt&h}%&mwgn)}




uoisiedsip  spyzioq

L ml B
Lo
: I ]
0 I B
o &
ia.llﬂl\ -
> 2,
Il'\.\ e
Y b
€T oc Li0'0
87 9¢ 4200
£e tad 400
ey 95 4200
€T 0g L10°0
9T 1 LL00
0e 8¢ 2100
23 6l 2400
9l 24 L10°0
8l 174 L10°0
¥z <€ 1400
(4> 44 LL0°0
124 €S 1200
€e x4 LL0°0
LT 1 100
8l 4 200
ol 8 €Lo
€T %4 €10
v'e 0og €0
9 SS Lo
e ¥4 o
oe -4 eiio
8e 2 €ii'o
g3 8 Lo
oL [ €LL0
L €l €LLo
gl 9l ell'o
9T x4 Lo
24 124 €0
ge 54 €LL0
9T 4 Lo
141 €l eL'o
nooe4  gp Juod
uoRnig  jele}
spyerog

er'o
9e0
€0
Py

er'o
[:40]
€20

o
P20
9e'0

00l
00}
890
S50
8€0

1o
620
80
Lo

U0

—

G0+38E'Y 90+310°) b'evT L'She
S0+326°S 90+399°) L'6CT 9'/8LL
S0+34€°2 90+3LY'T 9'S64 €'€09t
90+3C0'L 80+307'Y W/IN

S0+38EY 90+310°) 6T¥T L'sye
S0+3LL'S 90+3EL 6'€ET 4201
S0+39G6°9 90+396'} Z'S1T 1'29gL
$0+386'6 S0+3Lv"L 9'LGT 8991
GO+3TT'L S0+356°L 0'95T 8'6ET
S0+39S') G0+3Z6'T 595 Teve
G0+36EZ 50+3¢8'G ZT'1ST 085
G0+38G°C 80+351°} £1¥C 8616
S0+36€°8 90+3p'E V6Ll 8'902C
§0+396°. 90+306'Z 0'¢€al 0'¥s9L
S0+319°G 90+315'L £TET 89111
G0+3€L°E S0+3E8'S 60ST €185
90+310°) 90+310°} 6'LLT vies
G0+3€L°2L 90+399°') WIN

S0+3€L°L 90+3L0'T WIN

S0+3EL°L 90+30V'y W/IN

S0+32TY 80+310°1 67442 yice
S0+30G'% 90+3EL 0'S6L 9’6801
S0+3€1'L 90+396°L WIN

S0+34b'L S0+3i¥'L WIN

§0+366°) S0+3S6°L WIN

G0+3T0T SO0+3Z6'C ¥'E9T 'szT
50+32C°¢ S0+3€9°S 9'€Le 8'9¢S
S0+30V'y 90+3SL°} THT ¥'€zZe
SO+3EL°L 80+3VY'E WIN

GO+3EL°L 90+305° WIN

$0+39L°G 90+31S°L T'iTL 0511
S0+3ZL'¥ S0+3€8'S £¢Ee 9926
quuos  aimdes A 4
aunid  ealy ¥ uipis
Jo gary Jey

8900
Sv0°0
0€0°0

€Lo
6200
0500
1600

900

900
S¥0'0

200
6ZL0
[
w[dos)

- ™

eo
960
Li60

60
§56°0
060

4950

0060

G260

S16°0
ieg0
056°0

186'0
S18°0
X
widos}

002°0 000'1
7A%¢] 000°}
ZpLo 000°L
6800 000°t
0020 000'L
S8L°0 000°L
8610 000'L
Y520 000'L
05Z°0 000°L
zo 000°4
fa24] 000°}
€6L°0 000°L
Lo 000'L
8el’o 000'L
LLL0 000'L
€20 000°1
00Z°0 000'L
7440} 0001
f4 4%} 000°L
6800 000°}
0020 0004
$8L°0 0001
8510 000°}
¥52°0 000'4
0520 000°)
[AzA] Q00°L
T 000°L
€610 000'L
Lo 0001
6el’0 000°
210 000'L
€0 0004
o7q oe
oldosy  joidosy

Uipta aunjded o) pazijeusiou

200 8uT
2500 800
8200 gL
€200 2690
2100 8T
0800 €T
w00 LLLL
€120  0£T9
¥810 9807
P00 LOLS
0010 gogE
1900 695
6200 L
8£00 Lyl
9500  ehLT
0010 S99
£0L0  bogl
P00 9860
9500 LbLO
££00  $£¥0
€010 $9C'L
9800  ¢hLL
9900 €80
S0E0  IbOY
20 eire
LZ0  66LT
€910 ge9L
S600  19T)
o0 1650
§500  §TLO
8100  ZS0'L
P10 869°L
dq de
widos)  yoidoay

-] 88L1 85g veey $00°=pel6 ‘Ly#
058 174 574 ¥66% £00"=peIb ‘Op#
vee c8ze (574 66y 200°=pelb ‘se#
000} 9665 85C 6y 100"=pesb ‘g#
173 8961 652 ve6y =M ek

€6L vz 66T 66 €= ‘ogk

068 [1]3:74 65T veey T 'Se#

60g 209 3514 14334 =) vek

cse S0L 652 veey = ‘een

L (44 9.8 85¢ yeey =X TeH

§LS p4:r4 % 862 vesy 35 t>3

3:73 haicis 65¢ 66y 50'=M ‘0¢#

G86 osty 74 vesy 0002=d0'oseq ‘L1
16 41 65C v66Y 0g¢gL=dv'aseq ‘g )%
74 0geT (574 veey 008=dD’sseq ‘62
§L6 [4:r43 574 (-1 00g=dD"ssRq ‘g#
[:174 86L1 174 A1 74 $00'=pes ‘Ly

058 ELi4 0ig asi 74 £€00"=peb ‘Op#
be6 8ce 0s¢ =74 200°=pesb ‘se#
0001 2665 0L 4124 100'=peb ‘gg#

6LL 86.l 0g [4174 P=M I8

€64 =14 %4 08 4274 €=) ‘og#

068 [1]3:74 0.8 she T ok

60t 208 0Le fas1c4 ¥=M ‘ve#

8¢ S0L 04g sye =) ‘e

(44 9.8 0Lg 5T =M e

G456 t4:r43 0Lg aci 74 L=) L

372 6l L€ [A+74 G0'=M ‘0g#

§86 Sty 0.¢ ST 000Z=d0'sseq 'L |#
6 28¢¢ 0Le A 24 08¢1=dD'aseq '01#
6Z8 0eeg (725 54 008=dp'sseq ‘6#t
SLS [4:r4 0Le she 00¢=do sseq ‘gz
(wyony  (wygpm (Wl D! duosaq aimdes
amdes  sunjdes  awnid swn|d

1'0:0L:001'WISTD o#
1001001 WNSTD o
1'0:0L:00L ' UNISZ® g%
1'0:04:001 ' WNiSTD s#

ftom abedwnd abie;

1°0:01:001 WNSZD g#
10:01:001'UNSZ® g%
L'0:01:001 ' WHSZ® o

[fem abedund ablel

1'0:01:001 USTD o#
1'0:01:001 ‘WSz o#
L0:01:001 ' WNSTD o#
1'0:01:001L WHSTD o#
1°0:01:00) ' WGz ® 8%
1om uonebun 9jjews

1'0:01:001 ' USZ® g%
1°0:01:001 ' WHSZ® g#
1°0:04:001 ' WiSZD #
1'0:01:001 'WNSZD o#
uonebu ‘'sejey dwing

TT:0TWNSTD 01#
TT:0TWNST® oL#
TZ:07' WSz 01#
2207 WSZD 0%
llsm sbedwnd obre;

T T0TWASTD oL
20T WNSZD 0L
27202 WNsZD oL#
{1am sBedwnd sbie)

2720TWNGZ® 0L
T2:07'uNsZ® ot
TTOTWHSZ® oL
2T0TWAST® oL#
T T0TWHSZ® oL#
I19# uonebLl Ja)jews

T2:07'WHSZ® 0Lk

T'T0TUNSTD OL#

TZ:0ZWNSZ@ 01#

T 0T WNGZD 014

uonebu) ‘satey dwng
uojdussaq swnjg

SiojeW I ase spun

“Sasdlljd oM B O LOYORSBIUI SUMLBIEP A|[Ed1dEI5 0 pasn 1 Ae[joasIoll a)y 10jd2a)

3u0Z 21njde Jo suInid P S| YOIYM Lo SPUSKaP BaTR UORISSU} JO LONEINO[ED JO)

nenb3

2uozZ a1n1des pue suinjd Jof ajqe;} ejep uonoasvu|

7

F

I4

F

¥

AN

a |

two eMpses (v, 2.0

ﬂ N

mgu/fﬂw'ﬂ ’f\um&&"vﬁ\

"/ﬂu,\QV‘S’ﬂ' Aep

vyea )

¥

Cen— €

',

[ P

Wwénana ¢dnd,

|

'h o

.
Py

Lﬁ‘-&ﬂaﬁ@nu«.q Zoowm

w v'ves
g

¢
(2T

\ﬂr\,\?xkﬂm

L

{
4.

Y

et
M 7

¢
i
Y

=

Hawlwn = wi_avorssy 4 bn'u,

e s bnorsea

n&ﬁﬁ?%m

cadtune. anee b

mMW

/

2 318

wre_contrbtan. o

Cohesdahs, e gl

%Mb‘l’\mv hiw

>
1

e

w z

e

shadel ang

Yoo
{ ocrea

d

dueted _an an o

P

|M

Sotined Trom W

~

s

wo b @ﬂ

wt(&d(\\ O/WQ Ha

\

\()b\/m 7:7'(3 e 4

\

é

Ly
t

opnindet

i

whevsec . x4

¢

o/Bore /Dku [
Q\lowup by o recod by vecord wabion o] low

\

\‘\“woﬂ

iy
¢

T Lol

ST
L4
Pra
f«4
24

4
8l
8l
i

43
i
ol

WO~ oo

- N

(\\\MM/

{

o (NOA

R

( mT\'\I\(\O Wit

qfofy
WUM




(e e e = e

; ; ‘ . . s = T e e e
= 13 T
oy W,u S M = | -
= B TN D
S § = 3 , 3 3
3 ‘ 93
~H .W ¥ —
3 ~ |
3 nw d [ N w @
) S X ¢ X NS i
- ¢ M P /I.w
st 7 - a
N nw. ; 3
Ny ! g N
Nw/ s - 3 X
3 Y =3 V3
-~ m. ~ o
f ™ ~ S <
I o m 3
¥ SR -2 N\ e W
[V —— kN M [
M -~ W - : = ,
. s M 0 J
N
4 B i RS R PN 2
T p—
ol v~ D - A MM NS MW
@ S o o] ©9 DO
./n| D D DD
-
I o L=
. S——
3l A AR ‘
oD N
A VoA : 3 A~ o~
Al o~ N oy O o o i o
A s D S Y IRV R U RN B
ot XL - s al 3 > e B = iy o (N T fon & W 5
b 3N AR ™
A ~ ol Fan
— b P B
& ™
Y
o o <5 e
I IIPS P VR BRI B s oY < o ¥ R > ¥
ol <f
N
Lo ~ A A o Y o a o I I S U
i.ﬂw\/u..(;(wﬂfv«ﬁ[/ll)l/i([%wa.\.rﬂfgggﬂa)%%
: ‘ ‘ . L
4
] 1 | ! ! :
| i i : P : | P
; | i i i i i i i H i i i H H i ; B A
Thickness Area Borehole
plume scenario well capture scenario plume plume capture  capture Not note avg for 2nd record below Area  Plume  borehole dispersion total Borehole
width(m) thick(m) width(m) thick(m) Captured capture  contrib conc conc df  Factor
33 #20, 25 m thick @25km #21, 940-1000 2856 25 76 87.8 0.0 6.32E+03 6.18E+03 8.22E+03 1.90E+03 0.31 0.571 6 33
34 #20, 25 m thick @25km #22, 930-990 2856 25 62 975 0.2 1.000 0.286 0.864 0.143 59.8 B.25E+03 1.46E+03 0.23 0.571 7 4.3
35 #20, 25 m thick @25km #23, 920-980 2856 25 67 107.2 47 6.28E+03 1.17E+03 Q.19 0.571 ] 5.4
36 #20, 25 m thick @25km #42, 900-960 2856 25 68 12686 205 1.000 0.288 0.639 0.222 43.2 6.50E+03 1.53E+02 0.02 0.571 75 4286
37 #20, 25 m thick @ 15km #21, 940-1000 2328 25 76 87.8 0.0 6.32E+03 6.18E+03 6.22E+03 1.90E+03 0.31 0.693 5 33
38 #20, 25 m thick @ 15km #22, 930-290 2328 25 69 975 0.2 1.000 0.286 0.864 0.143 59.8 6.25E+03 1.46E+03 0.23 0.693 6 4.3
39 #20, 25 m thick @ 15km #23, 920-980 2328 25 67 107.2 47 6.28E+03 1.17E+03 0.18 0.693 8 54
40 #20, 26 m thick @ 15km #42, 900-960 2328 25 68 1268 205 1.000 0.288 0.639 0.222 43.2 6.50E+03 1.53E+02 0.02 0.693 62 426
41 10 m thick #21, 940-1000 10 76 87.8 0.0 6.32E+03 6.18E+03 6.22E+03 7.60E+02 0.12 8.2
42 10 m thick #22, 930-990 10 69 97.5 0.2 6.78E+02 5.33E+02 6.25E+03 6.05E+02 0.10 103
43 10 m thick #23, 920-980 10 67 107.2 4.7 58.1 6.28E+03 2.42E+02 0.04 25.9
45 10 mthick #42, 900-960 10 68 1266 205 8.50E+03 0.00E+00 0.00 N/A
46 25 mthick #1,Q=1 25 286 726 0.0 2.00E+03 7.15E+02 0.36 28
47 25 m thick #2,Q=2 25 54.0 81.5 0.0 4 15E+03 1.35E+03 0.33 341
48 25 m thick #3, Q=3 25 76.0 87.8 0.0 6.22E6+03 1.90E+03 0.31 33
49 25 m thick #, Q=4 25 97.4 956 0.0 8.57E+03 2.44E+03 0.28 3.5
50 25 m thick #5,Q=6.815 25 146.2 1123 0.0 1.48E+04 3.66E+03 0.25 40
51 25 m thick #3, Q=375 25 417.6 2243 0.0 7.89E+04 1.04E+04 0.13 76
52 25 mthick #7,Q=75 25 807.4 308.6 0.0 1.55E+05 1.52E+04 0.10 102
mu. 10 m thick #1, Q=1 10 28.6 728 0.0 2.00E+03 2.86E+02 0.14 7.0
54 10 m thick #2, Q=2 10 54.0 815 0.0 4.15E+03 5.40E+02 .13 77
55 10 m thick #, Q= 10 76.0 87.8 0.0 6.22E+03 7.60E+02 0.12 8.2
56 10 m thick #4, Q= 10 97.4 95.6 0.0 8.57E+03 9.74E+02 0.11 88
57 10 m thick #5, 0=6.815 10 146.2 1123 0.0 1.48E+04 1.46E+03 0.10 10.1
» 58, 10 m thick #3, Q=375 10 4176 2243 0.0 7.89E+04 4.18E+03 0.05 18.9
59 10 m thick #7,Q=75 10 607.4 3086 0.0 1.55E+05 6.07E+03 0.04 255
60 25 mthick #12, K=.01 25 369.0 2031 0.0 6.36E+04 9.23E+03 015 69
81 25 m thick #13, K=0.5 25 133.2 108.2 0.0 1.30E+04 3.33E+03 0.26 3.9
82 25 m thick #14 K=01 25 76.0 87.8 0.0 6.22E+03 1.90E+03 031 33
63 25 m thick #15,K=4 25 218 70.3 0.0 1.48E+03 5.45E+02 0.37 27
64 25 m thick #16, grad=.001 25 248.0 151.2 0.0 3.26E+04 6.20E+03 0.19 53
65 25 m thick #17, grad=.0025 25 1334 108.2 0.0 1.31E+04 3.34E+03 0.26 3.9
66 25 m thick #18, grad=.005 25 76.0 87.8 0.0 6.22E+03 1.90E+03 0.31 33
67 25 mthick #19, grad=.01 25 412 77.5 0.0 3.04E+03 1.03E+03 0.34 29
68 10 m thick #12, K=.01 10 369.0 203.1 0.0 6.36E+04 3.69E+03 0.06 17.2
89 10 m thick #13, K=0.5 10 133.2 108.2 0.0 1.30E+04 1.33E+03 0.10 9.8
70 10 m thick #14 K=01 10 76.0 87.8 0.0 6.22E+03 7.60E+02 0.12 8.2
71 10 m thick #15, K=.4 10 21.8 70.3 0.0 1.48E+03 2.18E+02 0.15 6.8
72 10 m thick #16, grad=.001 10 248.0 151.2 0.0 3.26E+04 2.48E+03 0.08 13.2
73 10 m thick #17, grad=.0025 10 133.4 108.2 0.0 1.31E+04 1.33E+03 0.10 9.8
74 10 m thick #18, grad=.005 10 76.0 87.8 0.0 6.22E+03 7.60E+02 012 8.2
75 10 m thick #19, grad=.01 10 41.2 775 0.0 3.04E+03 4.12E+02 0.14 74
Pump Rates, lmigation
76 25 m thick; 20:2 #8, base,Qp=300 2856 25 12982 575 6.00E+05 3.23E+04 0.05 18.6
77 25 m thick; 20:2 #9, base,Qp=800 2856 25 2330 825 1.54E+06 5.83E+04 0.04 26.4
78 K; 20:2  #10, base,Qp=1380 2856 25 3382 941 2.54E+06 7.14E+04 0.03 358
79 120:2  #11, base,Qp=2000 2856 25 4450 985 w(.ll 3.50E+06 7.14E+04 0.02 420
S
80 25 m thick; 50:5 #8, base,Qp=300 4234 25 12982 575 .w 6.00E+05 3.23E+04 0.05 18.6
81 25 mthick; 50:5 #9, base,Qp=800 4234 25 2330 825 4 m ~—— 1.54E+06 5.83E+04 0.04 264 )
. 82 25 mthick; 50:5  #10, base,Qp=1380 4234 25 3382 941 K. (Nt 2.54E+06 8.46E+04 0.03 30.1
83 25 mthick; 50:5  #11, base,Qp=2000 4234 25 4450 985 3.50E+06 1.06E+05 0.03 331
84 : 25 m thick; 100:10 ‘ #8, base,Qp=300 5796 25 1292 575 6.00E+05 3.23E+04 0.05 18.6
85 25 m thick; 100:10 #9, base,Qp=800 5796 25 2330 825 1.54E+06 5.83E+04 0.04 264
86 25 mthick; 100:10  #10, base,Qp=1380 5796 25 3382 841 2.54E+06 8.46E+04 0.03 30.1
87 25 mthick; 100:10  #11, base,Qp=2000 5796 25 4450 a8s 3.50E+06 1.11E+05 0.03 315
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3D analytical solution for solute transport
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three-dimensional simulation of waste transport in an aquifer systenm.
ORNL-5602. OAK Ridge National Lab.

Chris Neville developed one 3-d analytical solution for
transport from a patch boundary several years ago. See Zheng and
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Bennett (1995) " Applied Contaminant tranposrt modeling", by Van
Nostrand Reinhold.

m

Domenico and Schwartz 1990 "Physical and Chemical Hydrogeology", Chapter

17. The new edition (1997) has better solutions and examples.

Javandel et al., 1984 "Ground water Transport: Handbook of mathematical
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models” has some analytical solutions.

Wexler’s (1992) technical publication for the USGS (my copy).

Codell’s (1982) NUREG-0868 has instantaneous mass release solutions

which he then uses the convolution integral (Simpson’s Rule) to
integrate over time to get a mass release rate source term.
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***********************************************************************
** post-processor for Wexler output and capture area output. * &
** * %
** Calculates intersection of a plume and each capture zone *k
** for dilution factors. Assumes a grid where dy=1 and dz=1. (A4
** Code is written for clarity at the expense of efficiency. *%
*# Compiled on SUN using: £f77 -r8 —o itsec itsec.f **
* % * ¥
#* Borehole Dilution for ARDES KTI * %
* k& * ok
% RFedors (Oct97) CNWRA *%

ok ok ok sk ok o o ok o o ok ok o o o o o ok ok o o ok ok ok ok o ok o ok ok ok o ok ok b b ok ok Ok ok o ok o ok ok A o ok o ok ok ok Sk ok b
* INPUT FILES:

4-? repeat 1-3 for each capture area or just iflag=99999 to stop.
For all measurements, assume that ground=0 and z—-axis is vertical down.
o ok o ok o o o ok o ok b o ok ok o ok R b ok ok o A o ok o ok ok o ok oF o b ob 3 ok 2 o T A ok b ok b ok o ok o o ok oF o ok ok b ok ok ok o e ok o ok ok O o ok ok R ok b o
* 1 2 3 4 5 6 7
*23456789012345678901234567890123456789012345678901234567890123456789012
program itsec

* Read plume input file, list concentrations from centerline to edge of plume.
* Format based on Wexler, 1992 output plus my headers (records 1&2).

* 1. ny, nz, conc_o initial concentration (215,f10.6)

* 2. flag for thin(=0) or 3D(=1) plume, thickness (110,10.3)

* 3 y-values (*)

* 4-(nz+4). z-value and concentrations for each y-position. (*)

* For all measurements, assume that ground=0 and z-axis is vertical down.

*

* Read capture input file, 2 records each capture area;

* if flag=1 then domestic, if iflag=2 then irrigation, if flag=99999, then stop
* 1. iflag (i5)

* 2. width, thick, darcy velocity (3£6.3)

* 3. screentop, screenbot, ctop (3f6.3)

*

*

parameter (max=100, maxy=3400, maxz=2000, maxny=50, maxnz=50)
implicit real (a—h,o-z)

implicit integer (i-n)

character infile*12, infile2*12, outfilex12

dimension capture(0:maxy,0:maxz), plume(0:maxy,0:maxz)

& , concp(0:maxny,0:maxnz), yp(0:maxny), zp(0:maxnz)
infile = ’plume.dat’

infile2 = ’capture.dat’

outfile = ’intersec.out’

open(8, file=infile, status='unknown’)
open(9, file=infile2, status='unknown’)
open(10, file=outfile, status='unknown’)

dz = 1.
¢ Read plume input file.

read(8,'(2i5,f10.6)’) ny, nz, conc_o

read(8, ’(i10,f10.3)’ ) iflag2, pthick

read(8,*) time, ( yp(j), j = 0,ny-1)

do 20 k = 0,nz-1

read(8,*) zp(k), ( concp(j,k), j = O0,ny-1)

20 continue

close(8)
¢ Fill in plume matrix.

call interpol(plume,concp,yp.zp,ny,nz,iflag2,pthick,conc_o,cPlume)

¢ Read capture input file, 3 records for each capture area.
do 200 i = 1,max
read (9,’(5)’) iflag
if(iflaqg.eq.99999) stop
read (9,'(3f6.3)’) cwidth, cthick, darcy
read (9, '(3f6.3)’) scntop, scnbot, ctop

W Cpfar
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¢ Fill in capture matrices.

cwidth2 = cwidth * (.5
if(iflag.eq.l)

& call domest(cwidth2,cthick,capture, scntop, scnbot,ctop, icap)
if(iflag.eq.2)
& call irrig(cwidth2,cthick, capture,icap)

c Calculate factors doing both mirrored sides of ellipse.
intersect = 0
conc = 0.
do 100 iz = 0,maxz
do 100 iy = 0,maxy
conc_tmp = capture(iy,iz) * plume(iy,iz)
if(conc_tmp.gt.zero) then
intersect = intersect + 1
conc = conc + conc_tmp
else
endif
100 continue
do 110 iz = 0,maxz
do 110 iy = 1,maxy
conc_tmp = capture(iy,iz) * plume(iy,iz)
if(conc_tmp.gt.zero) then
intersect = intersect + 1
conc = conc + conc_tmp
else
endif
110 continue

arealntersect = float(intersect)
conc = conc / arealntersect
qgfactor = float(icap) / arealntersect

write(10,1003) i, cwidth, cthick
write(10,*) 'Intersectarea=’ , icap
write(10,1007) conc

transfactor = conc_o / conc
centerlinefactor = conc_o / concp{0,0)

write(10,1011) gfactor, transfactor, centerlinefactor
write(10,1017)

write(6,*) ’‘donewithcapture ’, i
200 continue

1003 format(’Forcapture zone' , 15, / withwidth=", £7.0
& , ! &thick=', £7.0)
1007 format (’Representative concentration for intersection area’ ,el1.3)
1011 format(’qfactor=’,£8.3," transdf=’,£8.3,’ centerline df=’,£8.3)
1017 format(’ )
stop
end

subroutine interpol(plume,concp,yp,zp,ny,nz,iflag2

& ,pthick, conc_o,cPlume)
¢ Interpolates concentration values focussing on the plume area of matrix.
c Uses row by row linear interpolation.

parameter (maxy=3400, maxz=2000, maxny=50, maxnz=50)

implicit real (a~h,c-2z)

implicit integer (i-n)

dimension plume(0:maxy,0:maxz), concp(0:maxny,0:maxnz)

& , yp(0:maxny), zp(0:maxnz), ypts(0:maxny), zpts(0:maxnz)

threshld = conc_o * 1l.e~-4
¢ Initial plume matrix
do 10 iz = 0,maxz
do 10 iy = 0,maxy
plume(iy,iz) = 0.
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10 continue cPlume ( concPlume * 2. ) - concMid
do 170 i = 0,maxy .
do 20 1 = 0,ny-2 if(plume(i,0).1lt.threshid) then
ypts(i) = yp(i+l) - yp(i) pwidth = float(i) * 2.
20 continue goto 175
else
¢ Do different calculation for thin plume versus 3D plume, if-then. endif
170 continue
if(iflag2.eq.l) then 175 do 180 j = 0,maxz
if(plume(0,3j).1t.threshld) then
do 30 i = 0,nz~-2 pthickness = float(j)
zpts(i) = zp(i+l) - zp(i) goto 300
30 continue else
¢ Interpolate z-columns where y-position is known. endif
do 70 ky = 0,ny-2 180 continue
iy = nint( yp(ky) )
iz =0 else
do 60 kz = 0,nz-2
plume(iy,iz) = concp(ky, kz) iy = 0
a = (concp(ky,kz+1l) - concp(ky,kz)) / (zp(kz+l) - zp(kz)) do 210 ky = 0,ny-2
b = concp(ky,kz) - a * zp(kz) plume(iy,0) = concp(ky,0)
do 50 i = 1,nint(zpts(kz))-1 a = (concp(ky+l,0) - concp(ky,0)) / (yp(ky+l) - yp(ky))
iz = iz + 1 b = concp(ky,0) - a * yp(ky)
plume(iy,iz) = a * ( float(i) + zp(kz) ) + b do 210 i = 1,nint(ypts(ky))-1
50 continue iy =iy + 1
iz = iz + 1 plume(iy,0) = a * ( float(i) + yp(ky) ) + b

60 continue 210 continue
iz = iz + 1 plume(iy+1,0) = concp(ny-1,0)
plume(iy,iz) = concp(iy,ny-1)

70 continue ¢ Figure out plume width and zero-out remainder.

¢ Also calculate total mass in plume from concentrations, after zeroing out.
¢ Row by row, skipping appropriately. ¢ The variable "cPlume" is (concentration * area).
iy =0 pthickness = pthick
iz = 0 do 220 i = 0,maxy
do 140 kz = 0,nz-2 if(plume(i,0).1lt.threshld) plume(i,0) = 0.
do 130 j = 1,nint(zpts(kz)) 220 continue
ip = int(pthick)
do 120 ky = 0,ny-2 do 240 j = 1,ip
ky2 = int(yp(ky+l)) do 240 i = 0,maxy
kyl = int(yp(ky)) plume(i,j) = plume(i,j-1)
a = (plume(ky2,iz) - plume(kyl,iz)) / (yp(ky+l) - yp(ky)) 240 continue .
b = plume(kyl,iz) - a * yp(ky) concPlume = 0.
do 110 i = 1,nint(ypts(ky))-1 do 250 i = 0,maxy
iy = iy + 1 concPlume = concPlume + plume(i,0)
plume(iy,iz) = a * ( float(i) + yp(ky) ) + b 250 continue
110 continue concMid = plume(0,0) * pthick
iy = iy + 1 cPlume = ( concPlume * pthick * 2. ) - concMid

120 continue do 260 i = 0,maxy
iz = iz + 1 if{plume(i,0).1t.threshld) then
iy = 0 pwidth = float(i) * 2.

130 continue goto 300

140 continue else

endif
¢ Figure out plume width and zero-out remainder. 260 continue
¢ Also calculate total mass in plume from concentrations.
¢ The variable "cPlume" is (concentration * area). endif
do 150 j = 0,maxz
do 150 i = 0,maxy 300 write(10,*) ’Interpolated plume.’
if(plume(i,j).lt.threshld) plume(i,j) = 0. c do 400 7 = 0,1

150 continue c write(10,”’(12e10.2)’) ( plume(¢i,j), 1=0,11 )
concPlume = 0. c400 continue
do 160 j = 0,maxz

do 160 i = 0,maxy write(10,1100) pwidth, pthickness
concPlume = concPlume + plume(i,j) : write(10,1117)

160 continue 1100 format(’ plume width=',£7.0, * plume thickness=',£7.0)
concMid = 0. 1117 format(’ )
do 162 j = 0,maxz return

. concMid = concMid + plume(0,j) end

162 continue o
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subroutine domest(cwidthz,cthick,capture,scntop,scnbot,ctop,icap)
¢ Calculates the number of nodes in the capture area of a domestic well
¢ assuming dy=dz=1 for extrapolation to a capture area. :

parameter (maxy=3400, maxz=2000)

implicit real (a-h,o-z)

implicit integer (i-n)

dimension capture(0:maxy,0:maxz)

do 10 iz = 0,maxz
do 10 iy = 0,maxy
capture(iy,iz) = 0.
continue
iscnbot =
iscntop =

10
nint(scnbot)
nint(scntop)

¢ Top
icapl = 0
if(ctop.le.l.e-4) goto 50
topthick = scntop - ctop
itop = nint(topthick)
izz = iscntop
do 30 iz = 1,itop
z = float(iz)
if(iz.ge.iscntop) goto 50
ytmp = sqrt( cwidth2#**2 * ( 1,
izz = izz - 1
do 20 iy = 0,maxy
y = float(iy)
if(y.le.ytmp) then
capture(iy,izz) = 1.
icapl = icapl + 1
else
goto 30
endif
continue
continue
write(10,*) ’Top of domestic capture area, nodes = / ,

- z**2 / topthick#**2 ) )

20
30
50 icapl
¢ Middle of capture area, screen elevation (rectangle).
icap2 = 0
do 130 iz = iscntop,maxz
if(iz.gt.iscnbot) goto 150
do 120 iy = 0,maxy
if(float(iy).le.cwidth2) then
capture(iy,iz) = 1.

icap2 = icap2 + 1
else
goto 125
endif
120 continue
125 continue
130 continue
150 write(10,*) ‘Middle plus top domestic capture nodes = / , icap2

C Bottom of capture area (half-ellipse).

icap3 = 0
do 230 iz = iscnbot+l,maxz
z = float(iz)

if(z.gt.cthick) goto 250
ytmp = sqrt( cwidth2**2 * ( 1, - z#x2 / cthick**2 ) )
do 220 iy = 0,maxy
y = float(iy)
if(y.le.ytmp) then
capture(iy,iz) = 1.
icap3 = icap3 + 1
else
goto 225
endif

220 continue

of capture area (half-ellipse); mirror the half-ellipse to fill capture().

[o]

225

230
250

260

c

o]
c300

(

continue
continue

write(10,*) ‘Bottom haif ellipse= /', icap3

mirror = 0

do 260 j = 1,maxz
if(capture(0,j).gt.0.1) mirror =

continue

icap = ( ( icapl + icap2 + icap3 ) * 2 ) - mirror

write(10,*) ‘Domestic well capture area (all) = /, icap

mirror + 1

do 300 7 = 0,15
write(10,’(15£3.0)") ( capture(i,j), i=0,14 )
continue

return
end

(o)}K

¢ Calculates the number of nodes
¢ dy=dz=1 for extrapolation to a

10

20
25
30

50

c
c200

subroutine irrig(cwidth2,cthick,capture,icap)

in an irrigation well assuming that
capture area.

parameter (maxy=3400, maxz=2000)

implicit real (a-h,o-z)

implicit integer (i-n)

dimension capture(0:maxy, 0:maxz)

icap = 0
do 10 iz = 0,maxz
do 10 iy = 0,maxy
capture(iy,iz) = 0.
continue

do 30 iz = 0,maxz
z = float(iz)
if(z.gt.cthick) goto 50
ytmp = sqrit( cwidth2##*2 * ( 1,
do 20 iy = 0,maxy
y = float(iy)
if(y.le.ytmp) then
capture(iy,iz) = 1.
icap = icap + 1
else
goto 25
endif
continue
continue
continue

- 2%*2 / .cthick**2 ) )

icap = icap + icap - cthick
write(10,*) Irrigation well capture area= ', icap
do 200 7 = 0,15

write(l0,’(15£3.0)") ( capture(i,j), i=0,14 )
continue

return
end

[47
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15 22 0.00438

1 10.
20000. 0. 200. 400. 600. 800. 900. 1100. 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700.
0. 0.317E-03 0.305E-03 0.271E-03 0.223E-03 0.170E-03 0.144E~03 0.982E-04 0.618E-04 0.361E-04 0.196E-04 0.985E-05 0.461E-05 0.201E-05 0.817E-06 0.310E-06
60. 0.299E-03 0.288E-03 0.256E-03 0.211E-03 0.161E-03 0.136E-03 0.926E-04 0.583E~04 0.341E-04 0.185E-04 0.931E-05 0.436E~05 0.190E-05 0.773E-06 0.293E-06
75. 0.264E-03 0.254E-03 0.226E-03 0.186E-03 0.142E-03 0.121E-03 0.819E-04 0.516E-04 0.302E-04 0.164E-04 0.825E-05 0.387E-05 0.169E-05 0.686E-06 0.261E-06
100. 0.195E-03 0.188E-03 0.167E-03 0.138E-03 0.105E~03 0.891E-04 0.606E-04 0.382E-04 0.224E-04 0.122E-04 0.613E-05 0.288E~05 0.126E-05 0.513E-06 0.195E-06
125. 0.128E-03 0.123E-03 0.109E-03 0.902E-04 0.689E-04 0.585E-04 0.398E-04 0.252E-04 0.147E-04 0.802E-05 0.406E-05 0.191E-05 0.837E-06 0.342E-06 0.131E-06
150. 0.742E-04 0.714E-04 0.636E~04 0,525E-04 0.401E-04 0.341E-04 0.233E-04 0.147E~04 0.B864E-05 0.471E-05 0.239E-05 0.113E-05 0.496E-06 0.203E—-06 0.779E—07
175. 0.383E-04 0.369E~04 0.329E-04 0.272E-04 0.208E~04 0.177E-04 0.121E-04 0.766E-05 0.451E-05 0.247E-05 0.125E-05 0.594E-06 0.262E-06 0.108E-06 0.415E-07
200. 0.176E-04 0.170E-04 0.151E-04 0.125E-04 0.958E-05 0.816E-05 0.559E-05 0.355E-05 0.210E-05 0.115E-05 0.587E-06 0.279E-06 0.124E-06 0.512E-07 0.198E-07
225. 0.722E-05 0.695E-05 0.620E-05 0.513E-05 0.394E-05 0.336E-05 0.231E-05 0.147E-05 0.871E-06 0.480E-06 0.246E-06 0.117E-06 0.523E~07 0.217E-07 0.845E-08
250. 0.264E-05 0.254E-05 0.227E-05 0.188E-05 0.145E-05 0.124E-05 0.851E-06 0.544E~06 0.324E-06 0.179E-06 0.922E-07 0.443E-07 0.198E-07 0.829E-08 0.324E-08
275. 0.866E-06 0.835E-06 0.746E-06 0.620E-06 0.478E-06 0.408E-06 0.282E-06 0.181E~06 0.108E-06 0.599E-07 0.310E~07 0.150E-07 0.675E-08 0.284E-08 0.112E-08
300. 0.255E-06 0.246E-06 0.220E-06 0.183E-06 0.141E-06 0.121E-06 0.837E~07 0.539E-07 0.323E-07 0.181E-07 0.940E-08 0.456E~08 0.207E-08 0.878E-09 0.348E-09
325. 0.676E-07 0.652E-07 0.584E-07 0.486E-07 0.3778-07 0.323E-07 0.224E-07 0.145E-07 0.873E-08 0.490E-08 0.257E-08 0.125E~08 0.573E-09 0.245E-09 0.979E-10
350. 0.162E-07 0.156E-07 0.140E-07 0.117E-07 0.906E-08 0.778E-08 0.542E-08 0.352E~08 0.213E-08 0.120E-08 0.634E-09 0.312E-09 0.144E-09 0.618E-10 0.250E-10
375. 0.350E-08 0.338E-08 0.304E-08 0.254E-08 0.198E-08 0.170E~08 0.119E-08 0.775E~09 0.472E-09 0.268E-09 0.142E-09 0.704E-10 0.327E-10 0.142E-10 0.577E-11
400. 0.689E-09 0.665E-09 0.598E-09 0.501E-09 0.391E-09 0.337E-09 0.237E-09 0.155E-09 0.949E-10 0.542E-10 0.289E-10 0.145E-10 0.676E-1l 0.296E-11 0.122E~11
425. 0.124E-09 0.119E-09 0.107E-09 0.902E-10 0.706E-10 0.608E-10 0.429E-10 0.283E-10 0,174E-10 0.100E-10 0.538E-11 0.271E-11 0.128E-11 0.565E-12 0.234E-12
450. 0.202E-10 0.196E-10 0.176E-10 0.148E~10 0.116E-10 0.101E-10 0.712E-11 0.472E-11 0.292E-11 0.169E-11 0.915E-12 0.464E-12 0.221E-12 0.986E-13 0.413E-13
475. 0.304E-11 0.294E-11 0.265E-11 0.224E-11 0.176E-11 0.152E-11 0.108E-11 0.722E-12 0.449E-12 0.262E-12 0.143E-12 0.731E-13 0.351E-13 0.158E-13 0.669E-14
500. 0.4208-12 0.406E-12 0.367E-12 0.310E-12 0.245E-12 0.213E-12 0.152E-12 0.102E-12 0.636E-13 0.373E-13 0.205E-13 0.106E~13 0.513E-14 0.233E-14 0.999E-15
550. 0.634E-14 0.613E-14 0.556E-14 0.471E-14 0.375E-14 0.326E-14 0.235E-14 0.159E-14 0.101E-14 0.600E-15 0.335E-15 0.176E-15 0.868E-16 0.403E-16 0.176E-16
600. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.C00E+00 0.000E+00 0.000E+00
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Printed by Randall S. Fedors

Interpolated plume.
0.40E-03 0.33E-03

0.26E-03 0.18E-03 0.11E-03 0.40E-04 0.33E-04 0.26E-04 0.18E-04 O0.11E-04 0.40E-05 0.36E-05
0.33E-03 0.27E-03 0.21E-03 0.15E-03 0.92E-04 0.33E-04 0.27E-04 0.21E-04 0.15E-04 0.91E-05 0.32E-05 0.29E-05
0.26E-03 0.21E-03 0.16E-03 0.12E-03 0.72E-04 0.26E-04 0.21E-04 0.16E-04 0.12E-04 O0.71E-05 0.24E-05 0.22E-05
0.18E-03 0.15E-03 0.12E-03 0.85E-04 0.52E-04 0.18E-04 0.15E-04 0.12E-04 0.84E-05 0.50E-05 0.17E-05 0.15E=-05
0.11E~-03 0.92E-04 0.72E-04 0.52E-04 0.31E-04 0.11E-04 0.91E-05 0.71E-05 0.50E-05 0.29E-05 0.88E-06 0.79E-06
0.40E-04 0.33E-04 0.26E-04 0.18E-04 0.11E-04 0.40E-05 0.32E-05 0.24E-05 0.17E-05 0.88E-06 O0.00E+00 0.00E+00
0.34E-04 0.28E-04 0.22E-04 O0.16E-04 0.96E-05 0.34E-05 0.28E-05 0.21E-05 0.14E-05 0.75E-06 0.00E+00 0.00E+00
0.29E-04 0.23E-04 0.18E-04 0.13E-04 0.80E-05 0.29E-05 0.23E-05 0.17E-05 0.12E-05 0.63E-06 O0.00E+00 0.00E+00
0.23E-04 0.19E-04 0.158-04 O0.11E-04 0.64E-05 0.23E-05 0.18E-05 0.14E-05 0.95E-06 0.50E-06 0.00E+00 0.00E+00
0.17E-04 0.14E-04 0.11E-04 0.79E-05 0.48E-05 O0.17E-05 0.14E-05 0.10E-05 0.71E-06 O0.00E+00 0.00E+00 0.00E+00
0.12E-04 0.94E-05 0.74E-05 0.53E-05 0.32E-05 0.12E-05 0.93E-06 0.70E-06 0.48E-06 O0.00E+00 0.00E+00 0.00E+00
0.58E-05 0.48E-05 0.37E-05 0.27E-05 0.16E-05 0.58E-06 0.47E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00EB+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 O0.00E+00 O0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00
plume width = 38. plume thickness = 12.
hhkkhkhkhkhhhhdhhhhhhdhhhhhhhhhhhkhhkhkdhhhhhhhhkhhkhkhhdhhhrhkkdhk
Top of domestic capture area, nodes = 10
Middle plus top domestic capture nodes = 33
Bottom half ellipse= 5
Domestic well capture area (all) = 89
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0.0.0.0.0.0.0.0.0.0.0.0.
0. 0. 0.0.0.0.0.0.0.0.0.0.0.0.0.
0. 0. 0. 0.0.0.0.0.0.0.0.0.0.0.0.
0. 0. 0. 0.0.0.0.0.0.0.0.0.0.0.0.
0. 0.0.0.06.0.0.0.0.0.0.0.0.0.0.
0. 0. 0. 0.0.0.90.0.0.0.0.0.0.0.0.
0..0.0.0.0.0.0.0.0.0.0.0.0.0.0.
1. 0. 0. 0. 0. 0. 0. 0.0.0.0.0.0.0.0.
i.1.1.1.1.1. 1. 1. 1. 0. 0. 0. 0. 0. 0.
1.1.1.1.1.1. 1. 1.1, 1. 1. 0. 0. 0. 0.
1.1.1.1.1.1. 1. 1. 1.1.1. 0. 0. 0. 0.
1.1.1.1.1.1. 2. 1.1, 1. 1. 0. 0. 0. 0.
1.1.1.1.0.0.0.0.0.0.0.0.0.0.0. 017{
1. 0. 0. 0. 0. 0. 0. 0. 0. 0.0.0.0.0.0. ?y\
0. 0.0.0.0.0.0.0.0.0.0.0.0.0.0. (P
For capture zon 1 with width = 20. & thick = 14.

Representative concentration for intersection area 0.474E-05
trans df = 923.967 centerline df = 10.950
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Plume Description I Capture Description V-BDF C,/C. " T-BDF | ] %f;,‘
3D plume 1 W [oi%{q’}' E—
20:2:0.2 m #8, Q = 300 1.4 9.1 34 T
20:2:02 m #9,Q = 800 2.6 9.1 55 I
20:2:0.2 m #10, Q = 1,380 3.5 9.1 57 F
20:2:0.2 m #11, Q = 2,000 4.8 9.1 57 “___:%’
Small irrigation well, 3D plume 1 .,....._..._\_\‘jﬁ
20:2:0.2 m #1,T = 50 2.6 9.1 48 «---—--»-d
20:2:0.2 m #32, T = 100 1.8 9.1 34 Whﬁ
20:2:0.2 m #33, T = 200 1.4 9.1 26 WI!:\
20:2:0.2 m #34, T = 300 1.0 9.1 20 —
20:2:0.2 m #35, T = 400 1.0 9.1 18 B

Large irrigation well, 3D plume 1

20:2:0.2 m #36, T = 200 2.8 9.1 57 B

20:2:0.2 m #37, T = 300 3.0 9.1 52 _____j'!
20:2:0.2 m #38, T = 400 2.4 9.1 45 — 4
20:2:0.2 m #39, grad = 0.001 6.2 9.1 57.5 —
20:2:0.2 m #40, grad = 0.002 3.4 9.1 57.5 —
20:2:0.2 m #41, grad = 0.003 2.3 9.1 56.6 oy
20:2:0.2 m #42, grad = 0.005 1.0 9.1 45
Domestic wells, 3D plume 1
20:2:0.2m #21, 940-1,000 9.1 9.5 1
20:2:0.2 m #22, 930-990 9.1 9.7 1
20:22:0.2 m #23, 920-980 9.1 9.9 1
202:0.2 m #24, 900-960 9.1 10.4 1

20:2:0.2 m #1,Q=1 9.1 9.36 1
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T Plume Description Capture Description ' V-Bl_)F C,/C,. T-BDF “\ S - o ]
- 0202 m .0=2 9_; 044 ) — |__ Plume Description Capture Description | V-BDF C,/C. l T-BDF N
s 20:2:0.2 m #,Q =73 9.1 9.5 1 :_,_,, B € —
E— 20:2:0.2 m #4,Q =4 91 9.6 1 — Large irrigation well, plume 2 @] Aly —
o 20:2:0.2 m #5,Q =68 9.1 9.9 1 —_— 100:10:0.1 m #36, T = 200 3.0 14 53
T 20:2:0.2 m #6,Q = 31.5 9.1 13 1 —_—t 100:10:0.1 m #37, T = 300 2.6 14 45 T
20:2:0.2 m #1,Q =15 9.1 18 1 — 100:10:0.1 m #38, T = 400 2.3 14 41 :
N 20:2:0.2 m #12, T = 10 9.1 12 1 T o 100:10:0.1 m #39, grad = 0.001 43 14 _ L
L 20:2:0.2 m #13,T = 50 9.1 9.8 1 T B 100:10:0.1 m #40, grad = 0.002 3.3 14 59 -
i 20:2:0.2 m #14, T = 100 9.1 9.5 1 ] 100:10:0.1 m #41, grad = 0.003 2.8 14 49 —
o 20:2:0.2 m #15, T = 400 9.1 9.3 1 ] 100:10:0.1 m #42, grad = 0.005 2.3 14 41 ]
s 20:2:0.2 m #16, grad = 0.001 9.1 11 1 R —— 'J Thin plumes, Domestic wells at 25 km, 20:2 m dispersivity ratio T
T 20:2:0.2 m #17, grad = 0.0025 9.1 9.8 1 — — 25 m thick; 20:2 m #21, 940-1,000 3.3 1.8 1.78
T 20:2:0.2 m #18, grad = 0.005 9.1 9.5 1 - 25 m thick; 20:2 m #22, 930-990 4.3 1.8 1.77 |
o 20:2:0.2 m #19, grad = 0.01 9.1 9.4 1 — o 25 m thick; 20:2 m #23, 920-980 5.4 1.8 1.77 :
L 3D plume 2 te Lb)M(qﬁ/ 25 m thick; 20:2 m #24, 900-960 43 1.8 1.76 S—
— 100:10:0.1 m #8, Q = 300 1.9 14 v37v T 10 m thick; 20:2 m #21, S = 940-1,000 8.2 1.8 1.78 —
S— 100:10:0.1 m #9, Q = 800 2.7 14 47 10 m thick; 20:2 m #22, S = 930-990 10.3 1.8 1.77 —
I 100:10:0.1 m #10, Q = 1,380 3.3 14 60 A . 10 m thick; 20:2 m #23, S = 920-980 26 1.8 1.70 —
T 100:10:0.1 m #11, Q = 2,000 4.1 14 73 i 10 m thick; 20:2 m #24, S = 900-960 N/A 1.8 N/A T
A Small irrigation well, 3D plume 2 e 25 m thick; 20:2 m #1,Q =1 2.8 1.8 1.76
T 100:10:0.1 m #31, T = 50 3.2 14 43 — 25 m thick; 20:2 m #2,Q =2 3.1 1.8 1.77
S e im P » 14 - —f 25 m thick; 20:2 m #3,Q =3 3.3 1.8 1.78 .
100:10:0.1 m #33, T = 200 1.8 14 34 o 25 m thick; 20:2 m #4,Q =4 3.5 1.8 N
e :10:0. , I S , : . 1.78 —
— 100:10:0.1 m #34, T = 300 1.6 14 32 I S 25 m thick; 20:2 m #5,Q = 6.8 4.0 1.8 1.80 —
S 100:10:0.1 m #35, T = 400 1.5 14 30 b 25 m thick; 20:2 m #6, Q = 37.5 7.6 1.8 1.90 —
S 25 m thick; 20:2 m #7,Q =75 102 18 > o1 —
Sy T
i
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- Plume I.)escnptlon Capture Description V-BDF C,/C, % T-BDF - Plnmf__gwcription Capture Description V-BDF c,/C, p— R
S 10 m thick; 20:2 m #1,Q =1 7.0 1.8 "\89( 1.76 S 25m thick: 20:2 m #9"#’ % = o0 - —— e —
e 10 m thick; 20:2 m #2,Q=2 7.7 8 [ 1m I 25m thick: 20:2 m 410, 0 = L3m " : 48
- 10 m thick; 20:2 m #3,Q=3 8.2 1.8 1.78 ] 25m thick: 20:2 m Moo 2:000 " I.: 59 ‘:
M ““““ 10 m thick; 20:2 m #,Q =4 8.8 1.8 1.78 — 25m thick: 505 m prp— - 2.6 5.9
— 10 m thick; 20:2 m #5,Q = 6.8 10.1 1.8 1.80 —— 25m thick: 50:5 m 5 0 = 50 — 2‘6 33 _
] 10 m thick; 20:2 m #6,Q = 31.5 19 1.8 1.90 25m (ks 505 PR — = 2. 4.8
10 m thick; 20:2 m #1,Q =15 26 1.8 2.01 I 25m thick: 50:5 m AL, Q = 2.00 ” 2'6 6.8 -
o 25 m thick; 20:2 m #12, T = 10 6.9 1.8 1.88 25m thick: 100:10 m p— ~ 3.: 8.8 -
- 25 m thick; 20:2 m #13, T = 50 3.9 1.8 1.80 25 thick: 100:10 pP—— . 3.6 4.1 -
i 25 m thick; 20:2 m #14, T = 100 3.3 1.8 1.78 Y thick: 10010 m o0 > 3.6 5.2
- 25 m thick; 20:2 m #15, T = 400 2.7 1.8 1.76 75 thicks 100110 m o T2 3.6 6.9
T 25 m thick; 20:2 m #16, grad = 0.001 5.3 1.8 1.84 : 85 1
o 25 m thick; 20:2 m #17, grad = 0.0025 3.9 1.8 1.80 N
T 25 m thick; 20:2 m #18, grad = 0.005 3.3 1.8 1.78 Q,& ]
25 m thick; 20:2 m #19, grad = 0.01 2.9 1.8 1.77 \3\% l'ﬂ/ S—
L 10 m thick; 20:2 m #12, T = 10 17 1.8 1.88 -
B 10 m thick; 20:2 m #13, T = 50 9.8 1.8 1.80 1
— 10 m thick; 20:2 m #14, T = 100 8.2 1.8 1.78 - Plof_Fileq t
B 10 m thick; 20:2 m #15, T = 400 6.8 1.8 176 —t+— Dt files p Xy B Rla ( complete. plot £l with axi l\ﬂmﬁw)
e 10 m thick; 20:2 m #16, grad = 0.001 13.2 1.8 1.84 —t— F g snca 4y b . /'Bw oA [XVER/ #
— 10 m thick; 20:2 m #17, grad = 0.0025 9.8 1.8 1.80 — (et b 42 - rapided_an 22 7, pones 44 )
w 10 m thick; 20:2 m #18, grad = 0.005 8.2 1.8 1.78 Mj:: Fisusa 4(62;; 74:’“' t »/ Bore / M}Mﬁm&/ﬂ(ﬁ/&@
10 m thick; 20:2 m #19, grad = 0.01 7.4 1.8 1.77 I @(‘“"‘ Yol fo ¥ eporbed o pests 677 )
_ Thin plumes irrigation wells @ 25 km S I‘M ouf Eilsy - ) :
25m thick; 20:2 m #8,Q = 300 19 1.8 2.8 ;j\_w - Hl e Ples |
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Thin plume - Amargosa Farms; dispersivities 20:2 meters
stripi code: aquifer of infinite width with a finite width source (line)
Model Data: Y1=-250 m, ¥2=250 m, v=2.44 m/yr

DX= , D¥Y= m**2/yr, DK=1E-16 per yr, €0=0.00438 mg/L
L

Thin plume - Amargosa Farms; dispersivities 20:2
D P i meters
stripi code: aquifer of infinite width with a finit

e wid
Model Data: Y1=-250 m, Y2=250 m, V=2.44 m/yr width source (Line)
DX= , DY¥= m**2/yr, DK=1E-16 per yr, C0=0.00438 mg/L

Thin plume — Amargosa Farms; dispersivities 20: 2 nmeters
stripi code: aqulfer of infinite width with a finite width source (line)
Model Data: 1=-250 m, ¥2=250 m, V=2.44 m/yr
DX= , DY= m**2/yr, DK=1E-16 per yr, C0=0.00438 mg/L @ﬁf
2 15 1 256 0 le‘(ﬂ
mg/1 mn/yr m**2/yr per yr meter yr
.00438 2.44 244. 24 .4 1.E-16 '
-250.0 250.0
15000.0 25000.0
0.0 200.0 300.0 400.0 500.0 600.0 800.0 10
1200.0 1500.0 1800.0 2100.0 2400.0 2700.0 3000.0
15000.0

:=2L 15 1 256 0 %{3‘[‘&

mg, m/yr m**2/yr per yr meter yr
.00438 2.44 122. 12.2 1.E-16
-250.0 250.0
15000.0 25000.0
0.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
900.0 1000.0 1200.0 1400.0 1700.0 2000.0 2300.0
15000.0

00.0

2 15 1256 0 (,5 0{\/
mng/1 mn/yr m**2/yr per yr meter i

.00438 2.44 48.8 4.88 1.E—16Yr

-250.0 250.0

15000.0 25000.0

0.0 200.0 300.0 400.0 500.0 600.0
. . . . 700.0 800.0

15838.8 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0

s —————
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20000.
0

60.

75.
100.
125.
150.
175.
200.
225.
250.
275,
300.
325.
350.
375.
400.
425,
450,
475.
500.
550.
600.

60.

100.
125.
150.
175.
200.
225,
250.
275.
300.
325.
350.
375.
400.
425.
450.
475.
500.
550.
600.

OO0V OCOLOOOODODOOOOO
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0. 200. 400. 600. 800. 900. 1100. 1300.
.497E-03 0.466E-03 0.385E-03 0.281E-03 0.181E-03 0.138E-03 0.740E-04 0.351E-04
.452E-03 0.424E-03 0.351E-03 0.256E-03 0.164E-03 0.126E-03 0.674E-04 0.320E-04
.369E-03 0.346E-03 0.287E-03 0.209E-03 0.135E-03 0.103E~03 0.553E-04 0.263E-04
.225E-03 0.211E-03 0.175E-03 0.128E-03 0.826E-04 0.634E-04 0.341E-04 0.163E-04
.113E-03 0.106E-03 0.882E-04 0.646E-04 0.419E-04 0.322E-04 0.174E-04 0.835E-05
.471E-04 0.442E-04 0.368E-04 0.270E-04 0.176E-04 0.136E-04 0.737E-05 0.356E-05
.163E-04 0.153E-04 0.127E-04 0.940E-05 0.615E-05 0.475E-05 0.260E-05 0.127E-05
.470E-05 0.443E-05 0.370E-05 0.274E-05 0.180E-05 0.140E-05 0.771E-06 0.37%E-06
.114E-05 0.108E-05 0.903E~06 0.672E-06 0.445E-06 0.346E-06 0.193E-06 0.960E-07
.236E-06 0.223E-06 0.187E-06 0.140E-06 0.933E-07 0.730E-07 0.410E-07 0.207E-07
.417E-07 0.394E-07 0.332E-07 0.250E-07 0.168E-07 0.132E-07 0.749E-08 0.382E-08
.635E-08 0.601E-08 0.508E-08 0.384E-08 0.260E-08 0.205E-08 0.118E-08 0.609E-09
.B43E-09 0.798E-09 0.677E-09 0.515E-09 0.351E-09 0.279E-09 0.162E-09 0.848E-10
.981E-10 0.930E-10 0.792E-10 0.606E-10 0.417E-10 0.333E-10 0.196E-10 0.104E-10
.101E-10 0.960E-11 0.821E-11 0.632E-11 0.439E-11 0.352E-11 0.209E-11 0.113E-11
.932E-12 0.886E-12 0.760E-12 0.589E-12 0.412E-12 0.332E-12 0.200E-12 0.109E-12
.773E-13 0.736E-13 0.633E-13 0.494E-13 0.348E-13 0.282E-13 0.172E-13 0.953E-14
.582E~14 0.554E-14 0.479E-14 0.375E-14 0.267E-14 0.218E-14 0.134E-14 0.754E-15
.400E-15 0.382E-15 0.331E-15 0.261E-15 0.187E-15 0.153E-15 0.957E-16 0.545E-16
.253E~-16 0.242E-16 0.210E-16 0.167E-16 0.121E-16 0.993E-17 0.627E-17 0.362E-17
.776E-19 0.743E-19 0.652E-19 0.524E-19 0.386E-19 0.321E-19 0.208E-19 0.124E-19
.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
.317E-03 0.305E-03 0.271E-03 0.223E-03 0.170E-03 0.144E-03 0.982E-04 0.618E-04
.299E-03 0.288E-03 0.256E-03 0.211E-03 0.161E-03 0.136E-03 0.926E-04 0.583E-04
.264E-03 0.254E-03 0.226E-03 0.186E-03 0.142E-03 0.121E-03 0.819E-04 0.516E-04
.195E-03 0.188E-03 0.167E-03 0.138E-03 0.105E-03 0.891E-04 0.606E-04 0.382E-04
.128E-03 0.123E-03 0.109E-03 0.902E-04 0.689E-04 0.585E-04 0.398E-04 0.252E-04
.742E-04 0.714E-04 0.636E-04 0.525E-04 0.401E-04 0.341E-04 0.233E-04 0.147E-04
.3B3E-04 0.369E-04 0.329E-04 0.272E-04 0.208E-04 0.177E-04 0.121E-04 0.766E-05
.176E-04 0.170E-04 0.151E-04 0.125E-04 0.958E-05 0.816E-05 0.559E-05 0.355E-05
.722E-05 0.695E-05 0.620E-05 0.513E-05 0.394E-05 0.336E-05 0.231E-05 0.147E-05
.264E-05 0.254E-05 0.227E-05 0.188E-05 0.145E-05 0.124E-05 0.851E-06 0.544E-06
.866E-06 0.835E-06 0.746E-06 0.620E-06 0.478E-06 0.408E-06 0.282E-06 0.181E-06
.255E~06 0.246E-06 0.220E-06 0.183E-06 0.141E-06 0.121E-06 0.837E-07 0.539E-07
.676E-07 0.652E-07 0.584E-07 0.486E-07 0.377E-07 0.323E-07 0.224E-07 0.145E-07
.162E-07 0.156E-07 0.1408-07 0.117E-07 0.906E-08 0.778E-08 0.542E-08 0.352E-08
.350E-08 0.338E-08 0.304E-08 0.254E-08 0.198E-08 0.170E-08 0.119E-08 0.775E-09
.689E-09 0.665E-09 0.598E-09 0.501E-09 0.391E-09 0.337E-09 0.237E-09 0.155E-09
.124E-09 0.119E~09% 0.107E-09 0.902E-10 0.706E-10 0.608E-10 0.429E-10 0.283E-10
.202E~10 0.196E-10 0.176E-10 0.148E-10 0.116E-10 0.101E-10 0.712E-11 0.472E-11
.304E-11 0.294E-11 0.265E-11 0.224E~11 0.176E-11 0.152E-11 0.108E-11 0.722E-12
.420E-12 0.406E-12 0.367E-12 0.310E-12 0.245E-12 0.213E-12 0.152E-12 0.102E-12
.634E-14 0.613E~¥4 0.556E-14 0.471E-14 0.375E-14 0.326E-14 0.235E-14 0.159E-14
.000E+00 0.000E+00- 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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1500.

.148E-04
.135E-04
.111E-04
.691E-05
.357E-05
.153E-05
.552E-06
.167E-06
.427E-07
.933E-08
.175E-08
.283E-09
.400E-10
.498E-11
.549E-12
.541E-13
.480E~-14
.386E-15
.283E-16
.191E-17
.676E-20
.000E+00

.361E-04
.341E-04
.302E-04
.224E-04
.147E-04
.864E-05
.451E-05
.210E-05
.871E-06
.324E-06
.108E-06
.323E-07
.873E-08
.213E-08
.472E-09
.949E-10
.174E-10
.292E-11
.449E-12
.636E~13
.101E-14
.000E+00

OCOO00O0OOCOOOOOCOCOOOOOO0OOOCO OO0 O0DOOOOODOOCOO0OOOOODOOO
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Run, scopin ~ Amargosa Farms; for new output file y=15 & only 1 time!
gl)gg:lhi code: gqugfer of igfinite width and height with a ‘patch’ source -
Model Data: Y1=-250 m, ¥Y2=250 m, Z1=0 m, 2Z2=25 m, V= m/yr
DX= , DY= , DZ= m**2/yr, DK=1E-16 per yr, C0=1.0 mg/L -
FE !
2 15 22 1256 0 cor o (0/94/?7- -
n/yr m** r er yr me
mg/l.00438 & 4 /y48 P . .488 1.E-16 -
-250.0 250.0 0.0 50.0
15008:8 25382:3 300.0 400.0 500.0 600.0 700.0 800.0 -
900.0 1000.0 1100.0 1200.0 1300.0 1400.0 1500.0 |
0.0 60.0 75.0 100.0 125.0 150.0 175.0 200.0 v
225.0 250.0 275.0 300.0 325.0 350.0 375.0 400.0
425.0 450.0 475.0 500.0 550.0 600.0 e
20000.0
-
10th Run, scoping - Amargosa Farms; for new output file y=15 & only 1 time!
patchi code: aquifer of infinite width and height with a ’patch’ source .
Model Data: Y1=-250 m, ¥2=250 m, 21=0 m, 2Z2=25 m, V= m/yr i
DX= , DY= , DZ= m**2/yr, DK=1E-16 per yr, C0=1.0 mg/L % \Qﬁ( :
aonf
2 15 22 1256 0 \\\7\ i
mg/1 m/yr m**2/yr per yr meter yr ;
.00438 2.44 244, 24.40 .244 1.E-16
~250.0 250.0 0.0 50.0 ”ﬁ
15000.0 25000.0 !
0.0 200.0 400.0 600.0 800.0 900.0 1100.0 1300.0 ot
1500.0 1700.0 1900.0 2100.0 2300.0 2500.0 2700.0
0.0 60.0 75.0 100.0 125.0 150.0 175.0 200.0 :
225.0 250.0 275.0 300.0 325.0 350.0 375.0 400.0 -~
425.0 450.0 475.0 500.0 550.0 600.0
20000.0 »-{

1700.
.556E-05
.508E~05
.418E-05
.262E-05
.136E-05
.591E-06
.215E-06
.658E-07
.171E-07
.378E-08
.720E-09
.119E-09
.171E-10
.216E-11
.243E-12
.244E-13
.220E-14
.180E-15
.135E-16
.926E-18
.340E-20
.000E+00

.196E-04
.185E-04
.164E-04
.122E-04
.802E-05
.471E-05
.247E-05
.115E-05
.480E-06
.179E-06
.599E-07
.181E-07
.490E-08
.120E-08
.268E-09
.542E~10
.100E-10
.169E-11
L262E-12
.373E-13
.600E-15
.000E+00

OO0 OOCOCODOODDOOOOOOOO0C CODOCOCOOOOOOCOOO0OOCODOOOOO0O0O

1800.

.187E-05
.171E-05
.142E-05
.890E-06
.466E-06
.204E-06
.752E-07
.233E-07
.615E-08
.138E~08
.268E-09
.450E-10
.660E-11
.852E-12
.976E-13
.999E-14
.921E-15
.769E-16
.587E-17
.411E-18
.157E-20
.000E+00

.985E-05
.931E-05
.825E-05
.613E-05
.406E-05
.239E-05
.125E-05
.587E-06
.246E-06
.922E-07
.310E-07
.940E-08
.257E-08
.634E-09
.142E-09
.289E-10
.538E-11
.915E-12
.143E-12
.205E-13
.335E-15
.000E+00

CODO0ODOO0OCOODO0OO0UOOOOOO00C COVOOO0OODOOOODOOOOOOOOOOO

2100.

.566E~06
.518E-06
.430E-06
.272E~06
.144E-06
.636E-07
.237E-07
.746E~08
.200E-08
.458E-09
.904E-10
.155E-10
.232E-11
.306E-12
.358E-13
.374E-14
.352E-15
.301E-16
.235E-17
.168E-18
.672E-21
.000E+00

.461E-05
.436E~-05
.387E-05
.288E-05
.191E-05
.113E-05
.594E-06
.279E-06
.117E~06
.443E-07
.150E-07
.456E-08
.125E-08
.312E-09
.704E-10
.145E-10
.271E-11
.464E-12
.731E-13
.106E~13
.176E~-15
.000E+00

CO0OO0OO0OOCOOOOOCOOOOO0OOOOOOO COOOOOOOOOOOOOOOOOOCOOOO

2300,

.154E-06
.141E-06
.118E-06
.749E-07
.399E-07
.179E-07
.675E-08
.216E-08
.588E-09
.137E-09
.277E-10
.484E-11
.741E-12
.100E-12
.120E-13
.128E~14
.124E-15
.108E-16
.862E-18
.631E-19
.265E-21
.000E+00

.201E-05
.190E-05
.169E-05
.126E-05
.837E-06
.496E-06
.262E-06
.124E-06
.523E-07
.198E-07
.675E-08
.207E~-08
.573E-09
.144E-09
.327E-10
.676E-11
.128E~-11
.221E-12
.351E-13
.513E-14
.868E-16
.000E+00

CO0C0OO0OOOOOCOOOOQOOOOO0O [eYaNoJoYoloNoYoRaoloolalaolojoofo olofe o)

2500.

.381E-07
.350E-07
.292E-07
.187E-07
.101E-07
.456E-08
.175E-08
.568B-09
.158E-09
.375E-10
.772E-11
.138E-11
.216E-12
.299E-13
.367E~-14
.403E-15
.398E-16
.357E-17
.292E-18
.219E-19
.968E-22
.000E+00

.817E-06
.773E-06
.686E-06
.513E-06
.342E-06
.203E-06
.108E-06
.512E-07
.217E-07
.829E-08
.284E-08
.878E-09
.245E-09
.618E-10
.142E-10
.296E-11
.565E-12
.986E-13
.158E-13
.233E-14
.403E-16
.000E+00

OO0 O0OOOOCOOOO0OO0O0OOO0OOOOOO OO0 OCOCOOOOCOODOODOOOOOOO

2700.

.858E-08
.788E-08
.659E-08
.425E-08
.231E-08
.106E-08
.412E-09
.136E-09
.385E-10
.937E~-11
.197E-11
.361E-12
.579E-13
.821E-14
.103E-14
.116E-15
.118E~-16
.109E~-17
.913E-19
.703E-20
.327E-22
.000E+00

.310E-06
.293E-06
.261E-06
.195E-06
.131E-06
.779E-07
.415E~07
.198E-07
.845E-08
.324E-08
.112E-08
.348E-09
.979E-10
.250E-10
.577E-11
L122E-11
.234E-12
.413E-13
.669E-14
.999E-15
.176E-16
.000E+00

o
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%,W((L mﬁ((mf \QQ\Q dzee £ preprocessor= L

= | qfactor= 1.764 trans df= 51.643 centerline df 9.144 ———]
@m %' 9\ Ln_guﬁp\a o Ve W OLW ‘{“Q oS- 4 W W‘aﬂ;w‘i Irrigation well capture area = 1016213
*ﬁ/_{ ( \ b o For capture zone 12 with width = 1798. & thick = 719. ——————————————
' ) i_:l‘ L &zE Intersect area = 1016213
U" m ﬂ o 5‘&’“!’) { iL Uﬂk L P—— Representative concentration for intersection area 0.975E-04 ) ———
L B qgfactor= 1.555 trans df= 44.902 centerline df= 9.144
'Q AL ‘,\ﬂ,“, QQ Mg . 3 w 2 ;
— ) e Irrigation well capture area = - 4397848 D,}l {0(
1,\/3 MLQM \Q\( \ﬁ-n, T {7 e~ &,{Q For capture zone 13 with width = 5596. & thick = 1000. t /
%,*F MMIPU\ w’/v (Q’OCQ Mw M 1, U N—— Intersect area = 4397848 .
’G;hf Z (; Representative concentration for intersection area 0.762E-04
Cevﬂﬁ ‘T‘D,Mu" C@ﬂ\’w _— qfactor= 5.203 trans df= 57.462 centerline df= 9.144 :
Irrigation well capture area = 2409164
For capture zone 14 with width = 3282. & thick = 934.
£10.25km (100:10:0.1) Intersect area = 2409164
: ~ Representative concentration for intersection area - 0.762E-04
Interpolated plume. - . . gfactor= 2.850 trans df= 57.462 centerline df= 9.144
plume width = 2586. plume thickness = 406. s ; ————
KA KA KK KA R AR KRR KA KRR I RA KRR IR AR KA R R AR IR A AR R KRR R AR IR AL (ﬁ Irrigation well capturg area = 1660822 I
Irrigation well capture area = 584079 )k\ * For capture zone 15 with width = 2486. & thick = 850.
For capture zone 1 with width = 1292. & thick = 575. { 1 Intersect area = 1660822 . .
Intersect area = 584079 Representative concentration for J.ntersect}on area 0.774E-04
Representative concentration for intersection area 0.128E-03 ~ gfactor= 1.994 trans df= 56.617 centerline df= 9.144
qgfactor= 1.245 trans df= 34.314 centerline df= 9.144 ., 3
Irrigation well capture area = 1016213
Irrigation well capture area = 1510867 Foxr capture zone 16 with width = 1798. & thick = 719. ——————————s
For capture zone 2 with width = 2330. & thick =  825. Intersect area = 1016213 . .
Intersect area = 1510867 Representative concentration for 1ntersect}on area 0.975E-04
Representative concentration for intersection area 0.802E-04 qfactor=  1.555 trans df= 44.902 centerline df=  9.144
gfactor=  1.881 trans df= 54.629 centerline df=  9.144 ————————]
Irrigation well capture area = 2501163
For capture zone 3 with width = 3382. & thick = 941. —————e——
Intersect area = 2501163
Representative concentration for intersection area 0.762E-04
gfactor= 2.959 trans df= 57.462 centerline df= 9.144 i :
Irrigation well capture area = 3444785 ?5 Z < ]
For capture zone 4 with width = 4450. & thick = 985. (<A 4 ,Zw/' dq 4{‘23'3 rie— ﬂtmbqﬂ & 5&0,/
Intersect area = 3444785 - M// d) ; D )/ ) y e M
Representative concentration for intersection area 0.762E-04 : ﬂ”g‘aq m ank f e/ P / e /
gfactor= 4.076 trans df= 57.462 centerline df= 9.144 ? [/ /4 e e Bor 4‘/' 775 6. “Eﬂf *
| plosme.. da cap Ot
Irrigation well capture area = 1147589 \ L f fm‘( W'(ﬂ“j' C@W‘W—‘;‘L N .
For capture zome 5 with width = 1044, s thick =  751. ‘ [ ——— ! —F - i

Intersect area = 1147589

gfactor= 1.639 trans df= 47.851 centerline df= 9.144

sLov, 2R caps D kput dE=5100, 35 M 06 plapeiic i Thicte

Representative concentration for intersection area 0.915E-04 \

Irrigation well capture area = 584079
For capture zone 6 with width = 1292. & thick = 575. P SEfov, 9’3’(4@,‘, , 4:’"}{7[03 ){/km,}fm Srme TS wtlele
Intersect area = 584079 ! ? S' é ? 4
Representative concentration for intersection area 0.128E-03 ,P ‘k - ,ﬂ
gfactor=  1.245 trans df= 34.314 centerline df= 9.144 - o2 Al f 25k, ‘&”‘4 DD lae“”""
Irrigation well capture area = 292146 e
For capture zone 7 with width = 876. & thick = 424. R
Intersect area = 292146 IS . st20 ;}S‘-&‘k G208 hM . S; féﬂm
Representative concentration for intersection area 0.172E-03 f ) l'( Li {/lf Sf)O,R & ’lom + Dlm (OM«MI
gfactor=  1.012 trans df= 25.532 centerline df=  9.144 A St 20, 95*&. O/P'Sé)c 26 b

. : e RS i, f)me v}(kwl
Irrigation well capture area = 195246 [‘ i by g q 3 FF’ .
For capture zone 8 with width = 705. & thick =  352. [T, s (0. 23 J’Ju— / Jf - /0,35’,%,;&”\ Y ‘Zb oloe !
Intersect area = 195246 1
Representative concentration for intersection area 0.215E-03 MM )
qfactor= 1.000 trans df= 20.333 centerline df= 9.144 -

Irrigation well capture area = 147621 .«»MM qe(o{ };M Cﬂﬂ‘; J)D- f”p'/r di{""f’(v«l‘)}h,wwf 2 ';’D Dj,bqup

For capture zone 9 with width = 607. & thick = 309.

Intersect area = 147621 ] ] U p #QL )’(/L/ﬁ" ' ' J’{:’ #’l, 95)14» « (."WZT)‘/ < ' !

gfactor= 1.000 trans df= 17.593 centerline df= 9.144

Representative concentration for intersection area 0.249E-03 5
e A— f? 5C Ko J, JEALY, 55 ba, . M?J

Irrigation well capture area = 1965590

For capture zone 10 with width = 2810. & thick = 890. Iy

Intersect area = 1965590 K Pk - J

Representative concentration for intersection area 0.762E-04 MM X :: b,, f U/r F“' p N & %l‘
gfactor=  2.326 trans df= 57.462 centerline df=  9.144 " S0 '/L' % D ! ')‘,” 5690 ’95—:&’"')5-“\ 1 7 '/)’{P’VQ5 ey &
Irrigation well capture area = 1337611 WML\““““ Sé 50, 4 A l J{“bﬁg)t?;ﬁjm}fu. :

For capture zone 11 with width = 2146. & thick = 793. -

Intersect area = 1337611

Stigy . 25 Ao % st I o 35t

Representative concentration for intersection area 0.848E-04
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Memo

For: Dr. Robert Baca eli\y&w

From: Jeff Bogan

Subject: QAP-014 Review of Assessment of Dilution Effects Induced by Water
Well Pumping in the Amargosa Farms Area and documentation in
scientific notebook

Date: Oct 21, 1997

cc: R. Fedors

This memo is to inform you of the review performed on the quality assessment (as
specified in QAP-014) of the dilution effects induced by water well pumping in the
Amargosa Farms area. There are three steps that are required to solve for the
dilution effects. First the dilution of the nuclides as it exits the repository and the
subsequent dispersal of the plume is computed. Next, the orthogonal capture zone
is delineated by a trial and error process with GFLOW1 software. Lastly, the
results from the previous two steps are used to determine the quantity of nuclides,
drawn by the either an irrigation well or a domestic well. A review of the
documentation in the scientific notebook and verification of the controlled and
uncontrolled software used in each of these steps is given.

 The dilution of the nuclides as it exits the repository, is computed by either

patchi.exe or stripi.exe executable. These are based on analytical solutions of
Wexler (1992). To produce a suitable range of values that include the most
significant portion of the plume, several iteration of the program may be necessary.
The boundary of the plume is delineated by the iso-cline that equals the
concentration of nuclides at their introduction into the water table. A file is
produced by the patchi executable that give the plume distribution at the critical

points. The user is responsible for fitting this plume so that it boundaries are at the.

edges of the matrix given in this file.

As based on the QAP-014 Sect 3.1 a review of the documentation in the scientific
notebook was performed. Input parameters (p27), name, version and justification
for usage were included. However, some of the input parameters were not fully
defined especially as formatted in the file, and no sample output file was
included.As based on QAP-014 Sect 3.2 verification of the patchi executable was
performed. Based on the sample parameters and parameters created by the
reviewer, the software gave reasonable results.

The orthogonal capture zone was delineated with GFLOW, (Haitjema Software).
Aquifer, partially penetrating well and region of interest characteristics were used
as input for the software. Certain values were conjectural at this point as the true
values based on data from Amargosa Valley are not available. A backwards particle
trace was then performed with software. This procedure was to define the capture
zone by determining with a trial and error basis, the extent of upstream particles
that will be captured by the well. This defines the capture zone by determine
particles on the boundary of the well capture area. This procedure was performed
for both downward(z) and perpendicular(y) directions. 2
et

As based on the QAP-014 a review of the documentation in the scientific notebook
was performed. Input parameters(p12, 20, 21), name, version and justification for
usage were included. 41 sample runs were included in the scientific notebook
(p41). The reviewer checked Report ID #8, #18, #28 and #38 on this page against
given results with good agreement in every case. However, on this table’s header,
a note might be included as to which columns are parameters and which are results.
GFLOW is commercial software, and validation is given in its documentation. The
purpose to which it was put is within its capabilities and the results were
reasonable, as results from an internal error checking routine within the program
were small.

An intersection calculation was determined with a program called itsec (R. Fedors)
to combine the results of the previous two steps. To prepare the input files, output
files from patchi must be edited and results from GFLOW entered into a second
data file. Specifically the "file.out" file must be edited to include two lines at the
head of the file for dimensions of the matrix, threshold concentration, flags for
capture zone, and thickness. The name must be changed to "plume.dat". The second
file is constructed of information derived from the GFLOW, This information
includes dimensions of the capture zone, darcy velocity and well screen
information. More than one well may be specified in this file. The program then

postprocesses the information to determine the quantity of nuclides captured by the
well. '

The itsec source code is commented throughout. This includes a description of all
of the input file and output file parameters. The development and rational for the
model and its sources is documented in the scientific notebook. Input files and
output is included. Several runs were done independent of the previous files to gage
the performance of this program. For the most part it performed properly as
described in the scientific notebook. There are some concerns, however, based on
accuracy. These are detailed on the following page.

i

SN ——




e

78 o ot R e 8%

For the input file plume.dat:

:”: 3 3 0.00438 Qy \}d&y — | |

I 1 10 \Q 0.0.0.0.0.0.0.0.0.0.0.0.0. 0. 0. m—
: 0.0.0.0.0.0.0.0.0.0.0,0. 0. 0. 0.
= 80000. 0. 5. 10. ~0.0.0.0.0.0.0.0.0.0.0.0. 0. 0. 0, ——
I 0. 0.688E-04 0.187E-04 0.267E-04 : ~ Forcapture zone 1 with width = 5. & thick ~ 5.
T 5. 0.410E-04 0.210E-04 0.457E-04 D l?:::f:‘:‘i‘;‘;g‘;‘;czz:gﬁgefzgl:tegg(t)lgn area 0.249E-04 %, 9"([?"4— S—
10. 0.210E-04 0.250E-04 0.367E-04 B e  —
I —_ L
— and capture.dat: — R
—— 1 — Because the value in the upper left m i in thi
- - " \ ost corner is used in this case t —
I 5. 5. 244 ¢ Width, Thick, Darcy —_— total concentration for the block that is interpolated bei O represent the
12. 12. 8. ¢ Screen top, Screen b CT - : : : P over (being an integer value)
‘ . . . P, Screen ottom, op mstead Of ll‘ltel‘polatln to the t £ )
59999 —— error in the thi g ) center of each block, there may be some kind of |
ST .
- I outside of the nf:tliiei t.in t?lcil;i ltclzgetherﬁi V;’IaS_ \ r?nclllg My morver that showed up
-——  The following output file was outputted ' ) . » wiich 1n 1tself 1s not that much of an
B g oulp p | innaccuracy, but may indicate some kind of other problem. T
_____ intersec.out : —_—
T Interpolated plume. __._M R—

frorrane 0.69E-04 0.59E-04 0.49E-04 0.39E-04 0.29E-04 0.19E-04 0.15E-04 0.11E-04 0.75E-05 0.37E-05 0.00E+00 0.00E+00 e / ,
0.63E-04 0.54E-04 0.46E-04 0.37E-04 0.28E-04 0.19E-04 0.15E-04 0.11E-04 0.77E-05 0.38E-05 0.00E+00 0.00E+00 i : “"’““""“”““"“““1

0.58E-04 0.50E-04 0.42E-04 0.35E-04 0.27E-04 0.20E-04 0.16E-04 0.12E-04 0.78E-05 0.39E-05 0.00E+00 0.00E-+00

0.52E-04 0.46E-04 0.39E-04 0.33E-04 0.26E-04 0.20E-04 0.16E-04 0.12E-04 0.80E-05 0.40E-05 0.00E+00 0.00E+00
0.47E-04 0.41E-04 0.36E-04 0.31E-04 0.26E-04 0.2{E-04 0.16E-04 0.12E-04 0.82E-05 0.41E-05 0.00E+00 0.00E+00
0.41E-04 0.37E-04 0.33E-04 0.29E-04 0.25E-04 0.21E-04 0.17E-04 0.13E-04 0.84E-05 0.42E-05 0.00E+00 0.00E+00
0.37E-04 0.34E-04 0.31E-04 0.28E-04 0.25E-04 0.22E-04 0.17E-04 0.13E-04 0.87E-05 0.44E-05 0.00E+00 0.00E+00
PUI— * 0.33E-04 0.31E-04 0.29E-04 0.27E-04 0.25E-04 0.23E-04 0.18E-04 0.14E-04 0.90E-05 0.45E-05 0.00E+00 0.00E+00
0.29E-04 0.28E-04 0.27E-04 0.26E-04 0.25E-04 0.23E-04 0.19E-04 0.14E-04 0.94E-05 0.47E-05 0.00E+00 0.00E+00
rm— 0.25E-04 0.25E-04 0.25E-04 0.25E-04 0.24E-04 0.24E-04 0.19E-04 0.15E-04 0.97E-05 0.48E-05 0.00E+00 0.00E+00
; 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
frommmmes— 0.21E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

[SSS—

i 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
[Re—— plume width =  20. plume thickness =  10.

E— Top of domestic capture area, nodes = 9

comnsma———
Middle plus top domestic capture nodes = 3 g;
' Domestic well capture area (all) = 19 :
T . 0.0.0.0.0.0.0.
R .0.0.0.0.0.0.0.0.0.0.0.0. 0. 0.
I . 0.0.0.0.0.0.0.0.0.0.0.0.0. 0. ‘
J— .0.0.0.0.0.0.0.0.0.0.0.0. 0. 0. ‘

i K%ulwﬁw 0t QA’(’:O“'( m«v‘;\‘@w b'\‘ j«zM Escmv e
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s 56 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS \
Table 10.—Input data format for the program PATCH! M . q/ L}"“"“”‘”
. W4 |
Data Variable e ANALYTICAL SOLUTIONS F
set Columns  Format name Description i OR SOLUTE TRANSPORT IN GROUND-WATER SYSTEMS WITH UNIFORM FLOW 37
amaan SIS S
) 1 1-60 ABD TITLE  Data to be printed in a title box on the first page of program output. Table 5 (22
Last line in data set must have an ."=" in colum 1. First four lines able 5.~Input data format for the program STRIPI
S —
are also used as titles for plot. 11{,71{/0
- Data Variable s
2 1- 4 14 NX Number of x-coordinates at which solution will be evaluated. ——= 580 Colums __ Format name D ipti
_ ‘ escription
S~ 8 I4 NY Number of y-coordinates at which solution will be evaluated. P 1 1-60 460 TITLE Data to be printed in a title box on the first
| A— 8 Last line in data set w28 Lirst page of program output
- 4 Rumb £ z- 1 ted. must have an "=" i -
g-~-12 I NZ er of z-coordinates at which solution will be evaluate : - are also used as title for plot. n colum 1. First four lines
s 13 - 16 I4 NT Number of time values at which solution will be evaluated. i - I4 NX -
| Number of x-coordinates at which solution will be evaluated
. 17 - 20 14 NMAX Number of terms to be used in numerical integration technique (must be ! 5~-8 14 NY - ’
equal to 4, 20, 60, 104, or 256). e Number of y-coordinates at which solution will be evaluated.
9 -12 I4 NT Number of time valu i
O 21 - 24 14 IPLT Plot control variable. Contours of normalized concentration will be 13 es at which solution will be evaluated.
R, -
- plotted if IFLT is greater than 0. 16 I4 RMAX Nugbe:loi tzrms used in the numerical integration techniques (must b
3 1-10 Al CUNITS Character variable used as label for units of concentration in program - 17 - 3 b o 4, 20, 60, 104, or 256). ®
tput. ~ 20
— outpu { 14 IFLT Ploio:gggrg% ;;E%able. Contours of normalized concentration will be
11 - 20 Al0 VUNITS Units of ground-water velocity. r P 1s greater than 0.
— ; 3 1-10 A0 CUNITS Character variable used as label o
21 - 30  Al0 DUNITS  Units of dispersion coefficient. I — output.. el for units of concentration in program
r 31 - 40 Al0 XURITS Units of solute-decay coefficient. N F— 11 ~ 20 Alo VUNITS Units of ground-water velocity
Eam— 41 - 50 Al0 LUNITS  Units of length. . 21 - 30 A10 DUNITS  Units of dispersion coefficient
e 51 - 60 AlD TUNITS  Units of time. 31 - 40 410 KUNITS  Units of solute-decay coefficient
\\ 4 1- 10 F10.0 co Solute concentration at inflow boundary. 41 - 50 A10 LUNITS  Units of length.
11 - 20 F10.0 vx Ground~water velocity in x-direction. ; 51 - B0 A10 TUNITS Units of time.
21 - 30 F10.0 DX Longitudinal dispersion coefficient. ! " 4 1-10 Fl0.0 co Solute concentration at inflow boundary )
’ 31 - 40 Fl0.0 DY Transverse dispersion coefficient in y-direction. -————‘k——-wm~ 11 - 20 F10.0 vX Ground-water velocity in x-direction
o 41 - 50 Fl10.0 DZ Transverse dispersion coefficient in z-direction. A 21 - 30 F10.0 DX Longitudinal dispersion coefficient
! .
N— 51 - 60 F10.0 DK First-order solute-decay coefficient. ) ‘ 31 - 40 F10.0 DY Transverse dispersion coefficient
_— 5 1-10 TF10.0 Y1 Y-coordinate of lower limit of finite width and height solute source. 41 - 50 F10.0 DK First-order solute-decay coefficient
e .
11 - 20 Fi0.0 Y2 Y-coordinate of upper limit of finite width and height solute source. 5 1 -1 F10.0 Y1 Y-coordinate of lower limit of finite-width solut -
— - solute source,
21 - 3¢ F10.0 z1 Z-coordinate of lower limit of finite width and height solute source. — | —— 11 - 20 F10.0 Y2 Y-coordinate of upper limit of finite-width solute ‘sourc
— — 6 1-80 8 - >
31 - 40 F10.0 Z2 Z-coordinate of upper limit of finite width and height solute source. — F10.0 X(I) X~-coordinat -
ooy ates at which solution will be evaluated (eight values per
6 1 - 80 8F10.0 (I %-coordinates at which solution will be evaluated (eight values per [ R 7 1-80 8F10.0 Y
line). . i - . I) Y-coordinat
‘ ) _ . foooo ates at which solution will be evaluated (eight values per
7 1 - 80 8F10.0 Y(I) Y-coordinates at which solution will be evdluated (eight values per i 8 1-80 8F10.0 T¢Iy
line). - Time val
_ — line?.ues at which solution will be evaluated (eight values per
8 1 - 80 8F10.0 Z(I) 2-coordinates at which solution will be evaluated (eight values per ) 14 1-10 Fi0.0 XSCLP
e— line). . Scaling factor by which x- -
..—A‘——-—
to plotter incg;s. ch x-~coordinate values are divided to convert them
N 9 1 - 80 8Fl10.0 (I Time values at which solution will be evaluated (eight values per 11 - 20 F10.0 YSCLP
...-—/\-——-—.. .
line). . : ” Scaling factor used to convert y-coordinates into plotter inches
S— 1 - ‘ - ‘ -~ 30 Fi10.0 ’
10 1 10 F10.0 XSCLP Scaling factor by which to divide x-coordinate values are divided to . DELTA Contour inecre t
convert them to plotter inches. :::::jr-‘-——-' 0.0 and 1.0??“ for plot of normalized concentration (must be between
T 11 - 20 F10.0 YSCLP Scaling factor used to convert y-coordinates into plotter inches. —
: 1 .
—_—— 21 - 30 F10.0 DELTA Contour increment for plot of normalized concentration (must be between “‘___,%“__*~m Data line is needed only if IPLT (in data set 2) is greater than 0

0.0 and 1.0).

lpata line is needed only if IFLT (in data set 2) is greater than 0.
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To: J. Bogan ) 4
B. Baca ;‘ /e'“”% 4}5 i 2
From: R. Fedors ‘O) _
Subject: Resolution of Items in QAP-014 Review by J. Bogan of Oct 21, 1997
on Borehole Dilution Effects in the Amargosa Farms Area
Date: October 25, 1997 ?/j
Item 1 (page 1 of QAP-014 review memo)

Input parameters for Wexler (1992) patchi and stripi codes were not fully defined especially as
formatted in the file, and no sample output file was included in the scientific notebook.

Resolution:

Input parameters and formats are defined in Wexler (1992) page 56 for patchi and page 27 for
stripi. Xerox copies of the input instructions are now added to the scientific notebook. Input and
output files for the transport simulations are referenced by path/name. These will be tar’d to tape
at the conclusion of the borehole dilution scoping report. A sample output file is now added to the
scientific notebook so that a clear connection is evident with the patchi/stripi output and the input
for the postprocessor itsec.f for which two header lines are added. A sample input file for the
itsec.t postprocessor was already incorporated into the scientific notebook.

Item 2 (page 4 of QAP-014 review memo)

An extraneous value (non-zero) of concentration noted outside the plume may be indicative of
some kind of other problem.

Resolution:

An error in the interpolation algorithm left a non-zero value of concentration outside the plume
area as delineated by 1x10* times the source concentration. This error was indicative of an
interpolation error at the edge of the plume which was magnified when only a small portion of the
plume was input as in the test case of J. Bogan in his memo. The error was corrected and all of
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Item 3 (page 4 of QAP-014 review memo) 74

There may be an error associated with the choice of the discretization grid. U’i?gbﬂ
Resolution:

J. Bogan is suggesting a shift of the grid placement. A grid refinement check as suggested by B.
Baca was attempted. However since the code uses integer location values as pointers in matrices,
the refinement most readily implemented is that by a factor of ten. This creates a problem size
which is beyond the memory plus swap currently on the SUN server bigbend. Rather than
involving IMS staff or modifying the code significantly, J. Bogan concurred that accounting for
the half-cells above the water table would sufficiently address his concerns. The accounting is
literally a subtraction of the mass and area in the half-cells above the water table from the
interpolated portion of the plume. The half-cells along the vertical mirror plane of the plume were
already accounted for in the itsec.f code. In re-runs of 34 different combinations of plumes and
capture zones, the results did not significantly change. Some results changed in the 3rd significant
figure, however the results in the borehole dilution scoping report are generally reported to 2
significant figures. The conclusion is that the grid was sufficiently refined to avoid any grid
configuration effects. Output from the itsec.f postprocessor for the 34 re-runs are included in the
scientific notebook as is the printout of the itsec.f code.

Wexler, E.J. 1992. Analytic Solutions for One-, Two-, and Three-Dimensional Solute Transport
in Ground-Water Systems with Uniform Flow. Techniques of Water-Resources Investigations of
the USGS, Book 3, Chapter B7.
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B the cases were re-run with no significant changes (to the 4th significant figure or less) to the |

results. This was expected since the input criteria specified that the entire plume must be entered, |
~=—==_the error at the outside edges (low concentration relative to the interior) was insignificant. The test

e Case of J. Bogan was also re-run and the results included in the scientific notebook. In addition, —

. nput checks have been added to ‘stop’ the calculation if improper plume inputs are attempted. —
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Interpolated plume.

plume width = 5300.

plume thickness =

86
\o}o¢ W%

293,
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Irrigation well capture area = 584079

For capture zone 1 with width = 1292. & thick = 575.
Representative concentration for intersection area 0.118E-03
trans df= 37.249 centerline df= 13.817

Irrigation well capture area = 1510867
For capture zone 2 with width = 2330. & thick = 825.
Representative concentration for intersection area 0.930E-04
trans df= 47.089 centerline df= 13.817

Irrigation well capture area = 2501163

For capture zone 3 with width = 3382. & thick = 941,
Representative concentration for intersection area 0.727E-04
trans df= 60.254 centerline df= 13.817

Irrigation well capture area = 3444785 '
For capture zone 4 with width = 4450. & thick = 985.
Representative concentration for intersection area 0.596E-04
trans df= 73.508 centerline df= 13.817

Irrigation well capture area = 1147589
For capture zone 5 with width = 1944. & thick = 751.
Representative concentration for intersection area 0.102E-03
trans df= 42.984 centerline df= 13,817

Irrigation well capture area = 584079
For capture zone 6 with width = 1292. & thick = 575.
Representative concentration for intersection area 0.118E-03
trans df= 37.249 centerline d4f= 13.817

Irrigation well capture area = 292146
For capture zone 7 with width = 876. & thick = 424,
Representative concentration for intersection area 0.130E-03
trans df= 33.817 centerline df= 13.817

Irrigation well capture area = 195246
For capture zone 8 with width = 705. & thick = 352.
Representative concentration for intersection area 0.138E-03
trans df= 31.836 centerline df= 13.817

Irrigation well capture area = 147621
For capture zone 9 with width = 607. & thick = 309.
Representative concentration for intersection area 0.146E-03
trans df= 29.877 centerline df= 13.817

Irrigation well capture area = 1965590
For capture zone 10 with width = 2810. & thick = 890.
Representative concentration for intersection area 0.829E-04
trans df= 52.859 centerline df= 13.817

Irrigation well capture area = 1337611
For capture zone 11 with width = 2146. & thick = 793.
Representative concentration for intersection area 0.972E-04
trans df= 45.056 centerline df= 13.817

Irrigation well capture area = 1016213
For capture zone 12 with width = 1798. & thick = 719.
Representative concentration for intersection area 0.105E-03
trans df= 41.594 centerline df= 13.817

Irrigation well capture area = 4397848
For capture zone 13 with width = 5596. & thick = 1000.
Representative concentration for intersection area 0.544E~04

trans df= 80.487 centerline df=

13.817

Irrigation well capture area =

2409164

Printed by Randall S. Fedors

For capture zone 14 with width = 3282. & thick 934.
Representative concentration for intersection area 0.743E-04
trans df= 58.934 centerline df= 13.817 .
Irrigation well capture area = 1660822
For capture zone 15 with width = 2486. & thick = 850.
Representative concentration for intersection area 0.896E-04
trans df= 48.897 centerline df= 13.817
Irrigation well capture area = 1016213
For capture zone 16 with width = 1798. & thick = 719.
Representative concentration for intersection area 0.105E-03
trans df= 41.594 centerline df= 13.817

Friday October 24, 97

df-18.25km.out
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Interpolated plume.

plume width = 5884. plume thickness = 25.
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Domestic well capture area (all) = 5739

For capture zone 1 with width = 76. & thick = 88.
Representative concentration for intersection area 0.121E-02
trans df= 3.631 centerline df= 3.620

Domestic well capture area (all) = 5591

For capture zone 2 with width = 69. & thick = 98.
Representative concentration for intersection area 0.121E-02
trans df= 3.630 centerline df= 3.620

Domestic well capture area (all) = 5663

For capture zone 3 with width = 67. & thick = 107.
Representative concentration for intersection area 0.121E-02
trans df= 3.629 centerline 4df= 3.620

Domestic well capture area (all) = 5969 -

For capture zone 4 with width = 68. & thick = 127.
Representative concentration for intersection area 0.121E-02
trans df= 3.625 centerline df= 3.620

Domestic well capture area (all) = 1898

For capture zone 5 with width = 29. & thick = 73.
Representative concentration for intersection area 0.121E-02
trans df= 3.624 centerline df= 3.620

Domestic well capture area (all) = 3875

For capture zone 6 with width = 54. & thick = 82,
Representative concentration for intersection area 0.121E-02
trans df= 3.628 centerline df= 3.620

Domestic well capture area (all) = 5739

For capture zone 7 with width = 76. & thick = 88.
Representative concentration for intersection area 0.121E-02
trans df= 3.631 centerline df= 3.620

Domestic well capture area (all) = 7765

For capture zone 8 with width = 97. & thick = 96.
Representative concentration for intersection area 0.121E-02
trans df= 3.634 centerline df= 3.620

Domestic well capture area (all) = 13424

For capture zone 9 with width = 146. & thick = 112.
Representative concentration for intersection area 0.120E-02
trans df= 3.642 centerline df= 3.620

Domestic well capture area (all) = 74122

For capture zone 10 with width = 418. & thick = 224.
Representative concentration for intersection area 0.119E-02
trans df= 3.684 centerline df= 3.620

Domestic well capture area (all) = 147855

For capture zone 11 with width = 607. & thick = 309.
Representative concentration for intersection area 0.117E-02
trans df= 3.735 centerline df= 3.620

Domestic well capture area (all) = 59343

For capture zone 12 with width = 369. & thick = 203,
Representative concentration for intersection area 0.119E-02
trans df= 3.676 centerline df= 3.620

Domestic well capture area (all) = 11786

For capture zone 13 with width = 133. & thick = 108.
Representative concentration for intersection area 0.120E-02

trans df= 3.640 centerline df= 3.620

Domestic well capture area (all) = 5739

14 with width

76.

& thick

Printed by Randall S. Fedors

trans df= 3.626 centerline df=

3.620

For capture zone = = 88.
Representative concentration for intersection area 0.121E-02
trans df= 3.631 centerline d4f= 3.620

Domestic well capture area (all) = 1358

For capture zone 15 with width = 22. & thick = 70.
Representative concentration for intersection area 0.121E-02
trans df= 3.623 centerline df= 3.620

Domestic well capture area (all) = 30013

For capture zone 16 with width = 248. & thick = 151.
Representative concentration for intersection area 0.120E-02
trans df= 3.657 centerline df= 3.620

Domestic well capture area (all) = 11786

For capture zone 17 with width = 133. & thick = 108.
Representative concentration for intersection area 0.120E-02
trans df= 3.640 centerline df= 3.620

Domestic well capture area (all) = 5739

For capture zone 18 with width = 76. & thick = 88.
Representative concentration for intersection area 0.121E-02
trans df= 3.631 centerline df= 3.620

Domestic well capture area (all) = 2801

For capture zone 19 with width = 41. & thick = 78.
Representative concentration for intersection area 0.121E-02

193777

Friday October 24, 97

df-st100.25km.25m.dom.out
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a0 _exrpeched.

3 .00438
10.

1
20000. 10. M
0 0.688E-04 0. 187804 0. 2675~ 04 0 '
5. 0.410E~04 0.210E-04 0. 45704

10. 0.210E-04 0.250E-04 0.367E-04

Interpolated plume.
0.698-04 0.59E-04 0.49E-04 0.39E-04 0.298-04 0.19E-04 0.20E-04 0.22E-04 0.23E~04 O0.25E-04 0.27E-04 0.00E+00
0.63E~04 0.54E-04 0.46E-04 0.37E-04 0.28E-04 0.19E~-04 0.21E-04 0.24E-04 0.26E-04 0.28E-04 0.30E-04 0.00E+00
0.58E~04 0.50E-04 0.42E-04 0.35E-04 0.27E-04 0.20E-04 0.23E-04 0.25E-04 0.28E-04 0.31E-04 0.34E-04 0.00E+00
0.52E~04 0.46E-04 0.398-04 0.33E-04 0.26E-04 0.20E-04 0.24E-04 0.27E-04 0.31E~04 0.34E-04 0.38E-04 0.00E+00
0.47E-04 0.41E-04 0.36E-04 0.31E-04 0.26E-04 0.21E-04 0.25E-04 0.29E-04 0.33E-04 0.38E-04 0.42E-04 0.00E+00
0.41E-04 0.37E-04 0.33E-04 0.298E-04 0.25E-04 0.21E-04 0.26E-04 0.31E-04 0.36E-04 O0.41E-04 0.46E-04 0.00E+00
0.37E-04 0.34E-04 0.31E-04 0.28E-04 0.25E-04 0.22E-04 0.26E-04 0.31E-04 0.35E-04 0.39E-04 0.44E-04 0.00E+00
0.33E-04 0.31E-04 0.29E-04 0.27E-04 0.25E-04 0.23E-04 0.27E-04 0.30E-04 0.34E-04 0.38E-04 0.42E-04 0.00E+00
0.29E-04 0.28E-04 0.27E-04 0.26E-04 0.25E-04 0.23E-04 0.27E-04 0.30E-04 0.34E-04 0.37E-04 0.40E-04 0.00E+00
0.25E-04 0.25E-04- 0.25E-04 0.25E-04 0.24E-04 0.24E-04 0.27E-04 0.30E-04 0.33E-04 0.36E-04 0.39E-04 0.00E+00
0.21E-04 0.22E-04 0.23E-04 0.23E-04 0.24E-04 0.25E-04 0.27E-04 0.30E-04 0.32E-04 0.34E-04 .0.37E-04 0.00E+00
0.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 O0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 O0.00E+00 O0.00E+00 O0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
plume width = 22. plume thickness = 11.
hhkhkhkhhhkkhhhhkihhkkhkhhhhihhdhhhhhhhhhhkhkkhhbhhhkhhkhhkhkdthhdhdhk
Top of domestic capture area, nodes = 9
Middle plus top domestic capture nodes = 3
Bottom half ellipse= 0
Domestic well capture area (all) = 19
0. 0. 0. 0. 0. 0. 0. 0. 0.0.0.0.0.0.0.
0. 0. 0. 0. 0. 0. 0.0.0.0.0.0.0.0.0.
0. 0. 0. 0.0.0.0.0.0.0.0.0.0.0.0.
0. 0. 0. 0. 6. 0. 0. 0. 0. 0. 0, 0. 0.0.0. {
0. 0. 0. 0. 0. 0. 0. 0.0.0.0.0.606.0.0. QF(
0. 0. 0. 0. 6. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. \b
0. 0. 0. 0.0.0.0.0.0.0.0.0.0.0.0.
1. 6. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O.
1. 1. 0. 0.0.0. 0.0.0.0.0.0.0.0. 0. R
1. 1.°2. 0. 0.0. 0. 0. 0.0.0.0.0.0. 0.
1. 1. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. .
1.1. 1. 0.0.0. 0. 0. 0.0.0.0.0.0.0. I
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O. |
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. r
0. 0. 0.0.0.0.0.0.60.0.0.0.0.0.0.
For capture zone 1 with width = 5. & thick = 5. F
Intersect area = 19
Representative concentration for intersection area 0.237E-04 -
qgfactor= 2.111 trans df= 184.654 centerline df= 63.663




PF polasle

Printed by Randall S. Fedors
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*#* Post-processor for Wexler output and capture area output. **

*x *E ¢ Fill in plume matrix.

** Calculates intersection of a plume and each capture zone ** call interpol(plume,concp,yp,zp,ny,nz,iflag2,pthick,conc_o,cPlume)
** for dilution factors. Assumes a grid where dy=1 and dz=1. **

*## Cells (1m"2) are centered around input data points to get *% ¢ Read capture input file, 3 records for each capture area.
** representative concentration for each cell. ** do 200 i = 1,max

*#* Code is written for clarity at the expense of efficiency. *# read (9,'(@5)’) iflag

*#* Compiled on SUN using: f77 -r8 —o itsec itsec.f * if(iflag.eq.99999) stop

*%* * %k read (9,(3f6.3)’) cwidth, cthick, darcy

** Borehole Dilution for ARDES KTI ** read (9,’(3f6.3)’) scntop, scnbot, ctop

* * * ok

** RFedors (0ct97) CNWRA * Ak ¢ Fill in capture matrices.

2 ok ok ok ok o o o ok o ok ok ok oF ok ok o o o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o o ok o o o o o o ok ok ok ok ok o ok ok o o ok ok o ok o o o ok o ok ok b ok ok o oF b ot o

* INPUT FILES: cwidth2 = cwidth * 0.5

* Read plume input file, list concentrations from centerline to edge of plume. if(iflag.eq.1)

* Format based on Wexler, 1992 output plus my headers (records 1&2). & call domest(cwidth2,cthick,capture,scantop,scnbot,ctop,icap)
* 1. ny, nz, conc._o initial concentration (2i5,f10.6) if(iflag.eq.2)

* 2. flag for thin(=0) or 3D(=1) plume, thickness (i10,£10.3) & call irrig(cwidth2,cthick, capture,icap)

* 3 y-values (*)

* 4-(nz+4). z-value and concentrations for each y-position. (*) ¢ Calculate factors doing both mirrored sides of ellipse; account for extra
* For all measurements, assume that ground=0 and z-axis is vertical down. ¢ half-cells along water table and along centerline vertical plane by

* ¢ looping through mirrored half from 1,maxy(z) instead of 0,maxy(z).

* Read capture input file, 2 records each capture area; intersect = 0

* if flag=1 then domestic,.if iflag=2 then irrigation, if flag=99999, then stop conc = 0.

* 1. iflag (i5) do 100 iz = 0,maxz

* 2. width, thick, darcy velocity (3f6.3) do 100 iy = 0,maxy

* 3. screentop, screenbot, ctop (3£6.3) conc_tmp = capture(iy,iz) * plume(iy,iz)

* 4-? repeat 1-3 for each capture area or just iflag=99999 to stop. if(conc_tmp.gt.zero) then

* For all measurements, assume that ground=0 and z-axis is vertical down.
ook ok o o o ok ok o ok ok ok ok ok b ok ok ok ok A Tk ok Sk ok ok ok b oF o ok o o o o b ok o ob o b o ok b ok ok ok ok ok ok ok o R ok o ok o ok b ok o o b ok bk o b e o

intersect = intersect + 1
conc = ccnc + conc_tmp

stop

* 1 2 3 4 5 6 7 else
*#23456789012345678901234567890123456789012345678901234567890123456789012 endif
' program itsec 100 continue
- do 110 iz = 1,maxz
parameter (max=100, maxy=3400, maxz=2000, maxny=50, maxnz=50) do 110 iy = 1,maxy
implicit real (a~h,o-z) conc_tmp = capture(iy,iz) * plume(iy,iz)
implicit integer (i-n) if(conc_tmp.gt.zero) then
character infile*12, infile2#*12, outfile*12 intersect = intersect + 1
dimension capture(0:maxy,0:maxz), plume(0:maxy,0:maxz) conc = conc + conc_tmp
, concp(0:maxny,0:maxnz), yp(0:maxny), zp(0:maxnz) else
endif
110 continue
infile = ‘plume.dat’
infile2 = ‘capture.dat’ . arealntersect = float(intersect)
outfile = ’intersec.out’ conc = conc / arealntersect
open(8,file=infile, status='unknown’ )
open(9, file=infile2, status='"unknown’) write(10,1003) i, cwidth, cthick
open(10, file=outfile, status='unknown’) write(10,1007) conc
transfactor = conc_o / conc
zero = l.e-10 centerlinefactor = conc_o / concp(0,0)
dy = 1.
dz = 1. write(10,1011) transfactor, centerlinefactor
¢ Read plume input file. write(10,1017)
read(8, '(2i5,f10.6)'y ny, nz, conc_o
read(8,’(@10,f10.3)’y iflag2, pthick write(6,*) ‘done withcapture /, i
read(8,*) time, ( yp(j), j = 0,ny-1 ) 200 continue
do 20 k = 0,nz-1
read(8,*) zp(k), ( concp(j,k), j = 0,ny-1) 1003 format(’For capture zone’ ,i5, ' withwidth=', £7.0
20 continue & , / &thick=', £7.0)
close(8) 1007 format (’Representative concentration for intersection area’ ,e11.3)
¢ Make sure entire plume is entered in the input file, else exit 1011 format(’transdf=’,£8.3,’ centerlinedf=",f8.3)
if(concp(ny-1,0).gt.conc_o*l.e-4) then 1017 format(’ "y
write(6,*) ' Inputs are incorrect, inputs must cover entire plume stop
stop end
endif c
if(iflag2.ne.0.and.concp(0,nz-1).gt.conc_o*l.e-4) then subroutine interpol(plume,concp,yp,zp,ny,nz,iflag2
write(6,*) ' Inputs are incorrect, inputs must cover entire plume’ & ,pthick, conc_o,cPlume)

¢ Interpolates concentration values focussing on the plume area of matrix.
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¢ Uses row by row linear interpolation.

parameter (maxy=3400,

implicit real (a—h,o-z)
implicit integer (i-n)

dimension plume(0:maxy,0:maxz), concp(0:maxny,0:maxnz)

& ; yp(0:maxny), zp(0:maxnz), ypts(0:maxny), zpts(0:maxnz)

threshld = conc_o * 1l.e-4
¢ Initial plume matrix
do 10 iz = 0,maxz
do 10 iy = 0,maxy
plume(iy,iz) = 0.
10 continue

maxz=2000, maxny=50, maxnz=50)

do 20 i =
ypts (i)
20 continue

0,
= p(1+1) - yp(i)

¢ Do different calculation for thin plume versus 3D plume, if-then.
if(iflag2.eq.l) then
do 30 i = 0,nz~2
zpts(i) = zp(i+l) - zp(i)

30 continue
¢ Interpolate z-columns where y-position is known.

do 70 ky = 0,ny-1
iy = nint( yp(ky) )
iz =0

do 60 kz = 0,nz-2
plume(iy,iz) = concp(ky,kz)
a = (concp(ky,kz+l) - concp(ky,kz)) / (zp(kz+l) - zp(kz))
b = concp(ky,kz) - a * zp(kz)
do 50 i = 1,nint(zpts(kz))~1
iz = iz + 1
plume(iy,iz) = a * ( float(i) + zp(kz) ) + b

50 continue
iz = iz + 1
60 continue

plume(iy,iz) = concp(ky,nz-1)
70 continue

¢ Row by row, skipping appropriately.

iy =0

iz =0

do 140 kz = 0,nz-2

do 130 j = 1,nint(zpts(kz))

do 120 ky = 0,ny-2
ky2 = int(yp(ky+l))
kyl = int(yp(ky))
a = (plume(ky2,iz) - plume(kyl,iz)) / (yp(ky+l) - yp(ky))
b = plume(kyl iz) — a * yp(ky)
do 110 i = 1,nint(ypts(ky))—
iy = iy + 1
plume(iy,iz) = a * ( float(i) + yp(ky) ) + b
110 continue
iy = iy + 1
120 continue
iz = iz + 1
iy = 0
130 continue
140 continue
¢ Added to get bottom edge of plume correct.
iy = 0
iz = int(zp(nz-1l))
do 146 ky = 0,ny-2
ky2 = int(yp(ky+l))
kyl = int(yp(ky))

nn

Printed by Randall S. Fedors

a = (plume(ky2,iz) - plume(kyl,iz)) / (yp(ky+l) - yp(ky))
b = plume(kyl,iz) - a * yp(ky)
do 145 i = 1,nint(ypts(ky))-1

iy =iy +1
plume(iy,iz) = a * ( float(i) + yp(ky) ) + b
145 continue
iy = iy + 1

146 continue

c Figure out plume width and zero-out remainder.
¢ Also calculate total mass in plume from concentrations.
c The variable "cPlume" is (concentration * area).
do 150 j = 0,maxz
do 150 i = 0,maxy
if(plume(i,j).1lt.threshld) plume(i,j) = 0.

150 continue
concPlume = 0.
do 160 j = 0,maxz

do 160 i = 0,maxy
concPlume = concPlume + plume(i,j)

160 continue
concMidy
concMid2
do 170 i ,maxy

concMidY = concMidY + plume(i,0)

170 continue

do 175 j = 1,maxz
concMidZ = concMidZ + plume(0,3j)

175 continue
cPlume = ( concPlume * 2,
do 180°' i = 0,maxy

if(plume(i,0).1t.threshld) then
pwidth = float(i) * 2.
goto 185
else
endif
180 continue
185 do 190 j = 0,maxz
if(plume(0,j).lt.threshld) then
pthickness = float(j)
goto 300
else
endif
190 continue

nuA
oo

) — concMidZ - concMidy

else

iy = 0
do 215 ky = 0,ny-2
plume(iy,0) = concp(ky,0)
a = (concp(ky+1,0) - concp(ky,0)) / (yp(ky+l) - yp(ky))
b = concp(ky,0) ~ a * yp(ky)
do 210 i = 1,nint(ypts(ky))-1
iy = iy + 1
plume(iy,0) = a * ( float(i) + yp(ky) ) + b

210 continue
iy = iy + 1
215 continue

plume(iy,0) = concp(ny-1,0)

¢ Figure out plume width and zero-out remainder.
¢ Also calculate total mass in plume from concentrations,
¢ The variable "cPlume” is (concentration * area).
pthickness = pthick
do 220 i = 0,maxy
if(plume(i,0).1lt.threshld) plume(i,0) = 0.
220 continue
ip = int(pthick)
do 240 j = 1,ip

after zeroing out.
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do 240 i 0, maxy
plume(i,j) = plume(i,j-1)
240 continue
concPlume = 0,
do 250 i = 0,maxy
concPlume = concPlume + plume(i,0)
250 continue
concMidY = cPlume
concMidZ = plume(0,0) * pthick
cPlume = ( concPlume * pthick * 2. ) - concMidY - concMidZ
do 260 i = 0,maxy
if(plume(i,0).1t.threshld) then
pwidth = float(i) * 2.
goto 300 .
else
endif
260 continue

endif

300 write(10,*) ‘Interpolated plume.’
c do 400 j = 0,15

c write(10,’(12e10.2)’) ( plume(i,j), i=0,11 )
c400 continue

write(10,1100) pwidth, pthickness
write(10,1117)
1100 format(’ plume width=',£7.0, ’ plume thickness=",£7.0)
1117 format(’ )
return
end

o]

subroutine domest(cwidth2,cthick,capture,scntop,scnbot,ctop,icap)
¢ Calculates the number of nodes in the capture area of a domestic well
¢ assuming dy=dz=1 for extrapolation to a capture area.
parameter (maxy=3400, maxz=2000)
implicit real (a-~h,o-z)
implicit integer (i-n)
dimension capture(0:maxy,0:maxz)

do 10 iz = 0,maxz
do 10 iy = 0,maxy
capture(iy,iz) = 0.
10 continue
iscnbot = nint(scnbot)
iscntop = nint(scntop)

icapl = 0
if(ctop.le.l.e-4) goto 50
topthick = scntop - ctop
itop = nint(topthick)
izz = iscntop
do 30 iz = 1,itop
z = float(iz)
if(iz.ge.isentop) goto 50
ytmp = sqrt( cwidth2#*2 * (1. - z**x2 / topthick**2 ) )
izz = izz - 1
do 20 iy = 0,maxy
y = float(iy)
if(y.le.ytmp) then
capture(iy,izz) = 1.
icapl = icapl + 1

Jc Top of capture area (half-ellipse); mirror the half-ellipse to fill capture().

50

120
125
130
cl50
150

220
225
230

c250
250

¢ Middle of capture area, screen elevation (rectangle).

¢ Bottom of capture area (half-ellipse).

53 Lo[:»f /‘i F
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continue

icap2 = 0
do 130 iz = iscntop,maxz
if(iz.gt.iscnbot) goto 150
do 120 iy = 0,maxy
if(float(iy).le.cwidth2) then
capture(iy,iz) = 1.
icap2 = icap2 + 1
else
goto 125
endif
continue
continue
continue
write(10,#*) ‘Middle plus top domestic capture nodes = /, icap2
continue

icap3 = 0
do 230 iz = iscnbot+l,maxz
z = float(iz)
if(z.gt.cthick) goto 250
yEtmp = sqrt( cwidth2##*2 * ( 1. — z*#2 / cthick*#*2 ) )
do 220 iy = 0,maxy
y = float(iy)
if(y.le.ytmp) then
capture(iy,iz) = 1.
icap3 = icap3 + 1
else
goto 225
endif
continue
continue
continue

write(10,*) ‘Bottom half ellipse= ’, icap3
continue
mirror = 0
do 260 j = 1,maxz
if(capture(0,j).gt.0.1) mirror = mirror + 1
continue
icap = ( ( icapl + icap2 + icap3 ) * 2 ) - mirror - nint(cwidth)
write(10,*) ‘Domestic well capture area (all)= /', icap

do 300 j = 0,15
write(10,’(15£3.0)7) ¢ capture(i,j), i=0,14 )
continue

return
end

¢ Calculates the number of nodes in an irrigation well assuming that
¢ dy=dz=1 for extrapolation to a capture area.

subroutine irrig(cwidth2,cthick,capture,icap)

parameter (maxy=3400, maxz=2000)
implicit real (a-h,o-z)
implicit integer (i~n)
dimension capture(0:maxy, 0:maxz)

icap = 0
do 10 iz = 0,maxz

else do 10 iy = 0,maxy
goto 30 capture(iy,iz) = 0.
endif 10 continue
20 continue
30 continue do 30 iz = 0,maxz
c50 write(10,*) ’Top of domestic capture area, nodes = /, icapl z = float(iz)
Friday October 24, 97 itsec.f 3/4
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20
25
30

50

c
c200

if(z.gt.cthick) goto 50
ytmp = sgrt( cwidth2*#*2 * ( 1, - z#**2 / cthick*#*2 ) )
do 20 iy = 0,maxy
y = float(iy)
if(y.le.ytmp) then
capture(iy,iz) = 1,
icap = icap + 1
else
goto 25
endif
continue
continue
continue

icap = icap + icap - nint(cthick) - nint(cwidth)
write(10,*) ‘Irrigation well capture area= ', icap

do 200 j = 0,15
write(10,’(15f3.0)") ( capture(i,j), i=0,14 )
continue

return
end
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Bore/ 0K

Bore/Data/ 0K

Bore/Data/nts. fil 11098K
Bore/Data/gwl.fil 2463K
Bore/Data/gw2.£fil 6765K
Bore/Data/CodesGordon/ 0K
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Bore/Data/CodesGordon/lithval.f 4K
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Bore/Data/CodesGordon/gwl.fil.gz 287K
Bore/Data/CodesGordon/gw2.fil.gz 747K
Bore/Data/permit.amg 11K
Bore/Data/UTM/ 0K
Bore/Data/UTM/zonel.dat 3K
Bore/Data/UTM/zone2.dat 3K
Bore/Data/UTM/zone3.dat 3K
Bore/Data/UTM/zoned .dat 3K
Bore/Data/UTM/zone5.dat 3K
Bore/Data/UTM/Readme 1K
Bore/Data/UTM/amgQuads.dat 1K
Bore/Data/UTM/amg.water.dat 7K
Bore/Data/UTM/pump96.dat 3K
Bore/Data/UTM/quad_tube.lay 9K
Bore/Data/UTM/tecplot.phy 1K
Bore/Data/UTM/gqm96.plt 1K
Bore/Data/UTM/print.out 7K
Bore/Data/UTM/locat_tmp.lay 12K
Bore/Data/UTM/town.dat 1K
Bore/Data/UTM/wateruse96.lay 10K
Bore/Data/UTM/printl.out 22K
Bore/Data/UTM/roadstate.dat 1K
Bore/Data/UTM/comm96 .plt 1K
Bore/Data/UTM/irrig96.plt 3K
Bore/Data/UTM/townl. lay 5K
Bore/Data/UTM/town2.lay 6K
Bore/Data/UTM/pump96 .plt 4K
Bore/Data/UTM/roadState.lay 10K
Bore/Data/UTM/fig3-1.ps 7K
Bore/Data/UTM/fig3-1.lay 7K
Bore/Data/UTM/pump96.lay 12K
Bore/Data/UTM/pumpageTR.lay 7K
Bore/Data/UTM/fig3-2.ps 10K
Bore/Data/UTM/fig3-3.lay 12K
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Bore/Data/UTM/newroad.lay 9K
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Bore/Data/UTM/print3-2.out 10K
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Bore/Data/plt.csh 1K
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Bore/Data/Spreadsheet_orig/ OK
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Bore/Data/Readme 2K
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Bore/Data/wat.plt 15K
Bore/Data/amg_all.xls 180K
Bore/Data/sys_call.f 1K
Bore/Data/watlvl_reg.dat.gordonl993 19K
Bore/Data/print.out 26K
Bore/Data/pump.prn 26K
Bore/Data/water93.lay 3K
Bore/Data/is-2.ps 86K
Bore/Data/pump.xls 126K
Bore/Data/permit.xls 41K
Bore/Data/ann_pump.xls 25K
Bore/Data/pump96.x1s 36K
Bore/Data/pump96.prn 3K
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Bore/Data/dataedit.xls 3982K
Bore/Data/pump96 .wql 39K
Bore/Data/range 19K
Bore/Data/pump.dat 1K
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Bore/Data/pump.wql 47K
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Bore/Data/irrig.prn 2K
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Bore/Data/XVGR/q300.allxvgr 15K
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Bore/Data/XVGR/q300.ps 5K
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Bore/Data/XVGR/dom-10-25plume.ps 5K
Bore/Data/XVGR/temp 5K
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Bore/Data/XVGR/q2llé6capture.ps 4K
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Bore/Data/XVGR/domCapture.ps 5K
Bore/Data/XVGR/domCapture.parm 13K
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parm 14K

Bore/Data/XVGR/domGrad—-df .xvgr 1K

Bore/Data/XVGR/domK-df.
Bore/Data/XVGR/domGrad—
Bore/Data/XVGR/domK—-df .
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1/src/finite.f 15K
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1/src/lenchr.f 1K
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1/src/stripi.f 10K
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Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Rnalytic/analgwst.
Bore/ARnalytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.

Printed by Randall S. Fedors

1/src/locsubs.PRIMOS.f 3K

1/src/locsubs.lahey.f 2K

1/src/locsubs.DMY.f 2K
1/src/locsubs.Solaris. f
1/src/stripi.o 14K
1/src/tmp/ OK
1/src/Orig/ OK
i/src/Orig/Makefile 7K
1/src/Orig/cntour.f 15K
1/src/Orig/dgdiss.f 2K

1/src/Orig/dimens.inc 1K

1/src/Orig/exexrfc.f 4K
1/src/Orig/finite.f 15K
1/src/Orig/gauss.f 10K
1/src/0Orig/glgpts.f 3K
1/src/Orig/lenchr.f 1K

i/src/Orig/locsubs.DGUX.

3K

f 2K

1/src/Orig/locsubs.DMY.f 2K
1/src/Orig/locsubs.PRIMOS.f 3K
1/src/Orig/locsubs.SIG.f 2K
1/src/Orig/locsubs.Solaris.f 3K
1/src/Orig/locsubs.lahey.f 2K

1/src/Orig/ofile.f 2K

1/src/Orig/patchf.f 13K
1/src/Orig/patchi.f 11K
1/src/Orig/plotld.f 4K
1/src/Orig/plot2d.f 5K

1/sxc/Orig/pltdat.inc 1K

1/src/Orig/point2.f 9K
1/src/Orig/point3.f 10K
1/src/Orig/point3_mod.f
1/src/Orig/rdplot.f 1K
1/src/Orig/seminf.f 9K
1/src/Orig/stripf.f 10K
1/src/Orig/stripi.f 9K
1/src/Orig/subsl.f 3K
1/src/Orig/subs2.f 3K
i/src/Orig/subs3.f 4K
1/src/Orig/title.f 2K
1/sr¢/Orig/units.inc 1K
1/src/patchi.f.orig 11K
1/src/subs2.0 8K
1/src/rdplot.o 3K
1/src/glgpts.o 4K
1/src/exerfc.o 3K
1/src/ofile.o 4K
1/src/title.o 6K
1/src/lenchr.o 2K
1/src/locsubs.Solaris.o
1/src/makefile 5K
1/src/Makefile.old 7K

1/src/makefile.patchi 5K
1/src/makefile.stripi 5K

1/src/strip.header 4K
1/README 21K

1/NOTICE 3K

1/data/ OK
1/data/samplela.dat 1K
1/data/samplela.prt 6K
l/data/samplelb.dat 1K
1/data/samplelb.prt 6K
1/data/sample3a.dat 1K
1/data/sample3a.prt 6K
1/data/sample3b.dat 1K
1/data/sample3b.prt 5K
1/data/sample8a.dat 2K
1l/data/sample8a.prt 26K
1/data/sample8b.dat 2K
1/data/sample8b.prt 26K

10K

2K

o
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Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Bnalytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Boré/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/analgwst.
Bore/Analytic/Amargosa/ 0K
Bore/Analytic/Amargosa/patchi 1K
Bore/Analytic/Amargosa/patchi.exe 47K
Bore/Analytic/Amargosa/f.dat 1K
Bore/Analytic/Amargosa/samplell.dat 2K
Bore/Analytic/Amargosa/farmsl.dat 1K
Bore/Analytic/Amargosa/tl0.dat 1K
Bore/Analytic/Amargosa/farmsll.dat 1K
Bore/Analytic/Amargosa/patchi.exe.std 45K
Bore/Analytic/Amargosa/tenl0.dat 1K
Bore/Analytic/Amargosa/file.out 7K
Bore/Analytic/Amargosa/farms2.dat 1K
Bore/Analytic/Amargosa/ten55.dat 1K
Bore/Analytic/Amargosa/farms3.dat 1K
Bore/Analytic/Amargosa/ten2.dat 1K
Bore/Analytic/Amargosa/farms4.dat 1K
Bore/Analytic/Amargosa/patchi.xls 54K
Bore/Analytic/Amargosa/farms5.dat 1K
Bore/Analytic/Amargosa/Gradient/ OK

l/data/sample2.dat 1K
1l/data/sanple2.prt 6K
1/data/sampled .dat 1K
1/data/sampled .prt 6K
1/data/sample5.dat 1K
1/data/sample5.prt 24K
1/data/sampleb.dat 2K
1/data/sample6.prt 32K
1/data/sample7.dat 2K
1l/data/sample7.prt 21K
1/data/sample9.dat 1K
1/data/sampleS.prt 13K
l/data/samplel0.dat 2K
1/data/samplel0.prt 31K
1/data/samplell.dat 2K
1/data/samplell.prt 42K
1/data/sample9a.dat 1K
1/data/sample9a.prt 13K
1/doc/ OK
1/doc/finite.txt 5K
1/doc/seminf . txt 5K
1/doc/point2.txt 5K
1/doc/stripf.txt 5K
1/doc/stripi.txt 5K
1/doc/gauss.txt 5K
1/doc/point3.txt 5K
1/doc/patchf.txt 5K
1/doc/patchi.txt 5K
1/doc/analgwst.txt 5K
1/bin/ 0K

1/bin/patchi 1K
1/bin/stripi 1K
1/bin/gauss 1K
1/bin/point2 1K
1/bin/patchi.exe 47K
1/bin/p3.tmp 1K
1/bin/p6.tmp 1K
1/bin/samplell.dat 2K
1/bin/samplell.out 42K
1/bin/print.ps 57K

1/bin/patchi.exe.std 45K

1/bin/glqg.pts 10K
1/bin/stripi.exe 44K

1/bin/patchi.exe.yz-15y 47K

1/bin_data/ OK
1/bin_data/glq.pts 10K
1/test/ OK
1/test/test.sh 4K
1/test/check.sh 2K
1/test/clean.sh 1K
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Bore/Analytic/Amargosa/Gradient/t.dat 1K
Bore/Analytic/Amargosa/Gradient/patchi symbolic link to
Bore/Analytic/amargosa/Gradient/£10.dat 1K
Bore/Analytic/Amargosa/Gradient/f£10.prt 15K
Bore/Analytic/Amargosa/Gradient/file.out 5K
Bore/Rnalytic/Amargosa/farmsda.dat 1K
Bore/Analytic/Amargosa/farms5a.dat 1K
Bore/Analytic/Amargosa/farmsll.prt 70K
Bore/Analytic/Amargosa/£3000.800 1K
Bore/Analytic/Amargosa/STRIPI/ 0K
Bore/Analytic/Amargosa/STRIPI/stripi 1K
Bore/Analytic/Amargosa/STRIPI/stripi.exe 44K
Bore/Analytic/Amargosa/STRIPI/sample5.dat 1K
Bore/Analytic/Amargosa/STRIPI/sample5.prt 24K
Bore/Analytic/Amargosa/STRIPI/s.dat 1K
Bore/Analytic/Amargosa/STRIPI/sl10.dat 1K
Bore/Analytic/Amargosa/STRIPI/print.ps 33K
Bore/Analytic/Amargosa/STRIPI/sample7.dat 2K
Bore/Analytic/Amargosa/STRIPI/sample7 .prt 21K
Bore/Analytic/Amargosa/STRIPI/rfedors.sample7 21K
Bore/Analytic/amargosa/STRIPI/s10.prt 5K
Bore/Analytic/Amargosa/STRIPI/file.out 1K
Bore/Analytic/Amargosa/STRIPI/s2.dat 1K
Bore/Analytic/Amargosa/STRIPI/s55.dat 1K
Bore/Analytic/Amargosa/STRIPI/n2.dat 1K
Bore/Analytic/Amargosa/STRIPI/s.prt SK
Bore/Analytic/Amargosa/STRIPI/s2.prt 5K
Bore/Analytic/Amargosa/STRIPI/new2.dat 1K
Bore/Analytic/Amargosa/STRIPI/new2.prt 5K
Bore/Analytic/Amargosa/STRIPI/n2.prt 5K
Bore/Analytic/Amargosa/STRIPI /wexler50Thin.dat 1K
Bore/Analytic/amargosa/STRIPI/st20.prt 5K
Bore/Analytic/Amargosa/STRIPI/wexler20Thin.dat 1K
Bore/Analytic/Amargosa/STRIPI /wexler20Thin.prt 5K
Bore/Analytic/Amargosa/STRIPI/wexler50Thin.prt 5K
Bore/Analytic/Amargosa/STRIPI /wexlerl00Thin.dat 1K
Bore/Analytic/Amargosa/STRIPI /wexlerl00Thin.prt 5K
Bore/Analytic/Amargosa/farmsé.dat 1K
Bore/Analytic/Amargosa/t.dat 1K
Bore/Analytic/Amargosa/test.plt 8K
Bore/Analytic/Amargosa/farms7.dat 1K
Bore/Analytic/Amargosa/farmsl0.prt 39K
Bore/Analytic/Amargosa/farms8.dat 1K
Bore/Analytic/Amargosa/patchi.xls.1 50K
Bore/Analytic/Amargosa/farmsl10.10.out 3K
Bore/Analytic/Amargosa/farms9.dat 1K
Bore/Analytic/Amargosa/farms8.prt 39K
Bore/Analytic/Amargosa/farmsl0.dat 1K
Bore/Analytic/Amargosa/farms10.2.out 3K
Bore/Analytic/Amargosa/farms4b.dat 1K
Bore/Analytic/Amargosa/farmsdc.dat 1K
Bore/Analytic/Amargosa/intersect.lay 2K
Bore/Analytic/Amargosa/farms4d.dat 1K
Bore/Analytic/Amargosa/print.out 7K
Bore/Analytic/Amargosa/plume8.lay 4K
Bore/Analytic/Amargosa/tecplot.phy 1K
Bore/Analytic/Amargosa/farmsl0.Co.out 3K
Bore/Analytic/internet.solns 2K
Bore/Analytic/analgwst.l.source.tar.gz 111K
Bore/Analytic/Rood/ 0K
Bore/Analytic/Rood/data.fil 2K
Bore/Analytic/Rood/gwscreen.out 8K
Bore/Analytic/Rood/rood.for 106K
Bore/Analytic/Rood/rood.f 103K
Bore/Analytic/Rood/rood.header 3K
Bore/Analytic/Codell2/ 0K
Bore/Analytic/Codell2/ground.f 15K
Bore/Analytic/Codell2/out 33K
Bore/Analytic/soln-3d.note 1K
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Bore/Analytic/Codell/ OK
Bore/Analytic/Codell/ex2.inp 15K
Bore/Analytic/Codell/ex2.out 97K
Bore/Analytic/Codell/rfl.in% 1K
Bore/Analytic/Codell/out 4K
Bore/Analytic/Codell/grr 1K
Bore/Analytic/Codell /gr.single 65K
Bore/Analytic/Codell/codell.xls 20K
Bore/Analytic/Codell/gr 49K
Bore/Analytic/Codell/gr.double 49K
Bore/Analytic/Codell/rf2.in 1K
Bore/Analytic/Codell/rf2.in% 1K
Bore/Analytic/Codell/final20.in 1K
Bore/Analytic/Codell/rfl.in 1K
Bore/Analytic/Codell/Orig/ OK
Bore/Analytic/Codell /Orig/gr.tar 40K
Bore/Analytic/Codell/Orig/daught.f 2K
Bore/Analytic/Codell /Orig/exff.f 1K
Bore/Analytic/Codell /Orig/expf.f 1K
Bore/Analytic/Codell/Orig/fun.f 5K
Bore/Analytic/Codell/Orig/gather.f 2K
Bore/Analytic/Codell /Orig/gr.f 1K
Bore/Analytic/Codell/Orig/grdflx.f 19K
Bore/Analytic/Codell/Orig/interp.f 4K
Bore/Analytic/Codell/Orig/wlist.f 1K

[RSNGB R T R VR GRS R B R S B R R R R R

Bore/Analytic/Codell/Orig/Readme.email 1K
Bore/Analytic/Codell/Orig/ex2.inp 15K
‘Bore/Analytic/Codell/Orig/ex2.out 97K
Bore/ARnalytic/Codell/Orig/rf.out 97K
Bore/Analytic/Intersect/ 0K
Bore/Analytic/Intersect/f10.dat 7K
Bore/Analytic/Intersect/itsec.f 15K
Bore/Analytic/Intersect/QAP/ 0K
Bore/Analytic/Intersect/QAP/itsec.f 14K
Bore/Analytic/Intersect/QAP/Grid/ 0K
Bore/Analytic/Intersect/QAP/Grid/itsec_grid 39K
Bore/Analytic/Intersect/QAP/Grid/f8.25km 4K
Bore/Analytic/Intersect/QAP/Grid/caps3D.input 1K
Bore/Analytic/Intersect/QAP/Grid/capture.dat 1K
Bore/Analytic/Intersect/QAP/Grid/plume.dat 4K
Bore/Analytic/Intersect/QAP/Grid/itsec_grid.f 14K
Bore/Analytic/Intersect/QAP/Grid/f10.25km 4K
Bore/Analytic/Intersect/QAP/Grid/its 39K
Bore/Analytic/Intersect/QAP/Grid/output 1K
Bore/Analytic/Intersect/QAP/Grid/itsd 39K
Bore/Analytic/Intersect/QAP/£10.15km 4K
Bore/Analytic/Intersect/QAP/£10.25km 4K
Bore/Analytic/Intersect/QAP/f10.dat 7K
Bore/Analytic/Intersect/QAP/f5.15km 4K
Bore/Analytic/Intersect/QAP/£5.25km 4K
Bore/Analytic/Intersect/QAP/f5.dat 7K
Bore/Analytic/Intersect/QAP/f7.15km 4K
Bore/Analytic/Intersect/QAP/£7.25km 4K
Bore/Analytic/Intersect/QAP/f7.dat 7K
Bore/Analytic/Intersect/QAP/£8.15km 4K
Bore/Rnalytic/Intersect/QAP/f8.dat 7K
Bore/Analytic/Intersect/QAP/f9.15km 4K
Bore/Analytic/Intersect/QAP/f9.25km 4K
Bore/Analytic/Intersect/QAP/f9.dat 7K
Bore/Analytic/Intersect/QAP/st100.15km 1K
Bore/Analytic/Intersect/QAP/st100.25km 1K
Bore/Analytic/Intersect/QAP/st100.dat 1K
Bore/Analytic/Intersect/QAP/st20.15km 1K
Bore/Analytic/Intersect/QAP/st20.25km 1K
Bore/Analytic/Intersect/QAP/st20.dat 1K
Bore/Analytic/Intersect/QAP/st50.15km 1K
Bore/Analytic/Intersect/QAP/st50.25km 1K
Bore/Analytic/Intersect/QAP/st50.dat 1K
Bore/Analytic/Intersect/QAP/caps2D.input 1K

Fo BRI I R R R Ol TR R B B R R IR R R R VR IR B R B B R R R R R R R IR I SR SR R I

Printed by Randall S. Fedors

Bore/Analytic/Intersect/QAP/caps3D.input 1K
Bore/Analytic/Intersect/QAP/itsec 38K
Bore/Analytic/Intersect/QAP/capture.dat 1K
Bore/Analytic/Intersect/QAP/plume.dat 1K
Bore/Analytic/Intersect/QAP/df-st100.25km.25m.out 9K
Bore/Rnalytic/Intersect/QAP/df~st100.25km.10m.out 9K
Bore/Analytic/Intersect/QAP/df-£8.25km.dom.out 9K
Bore/Analytic/Intersect/QAP/df-st100.25km.25m. large.out 5K
Bore/Rnalytic/Intersect/QAP/Adf~£10.25km.out 5K
Bore/ARnalytic/Intersect/QAP/df-st20.25km.10m.out 9K
Bore/Analytic/Intersect/QAP/df-st20.25km.25m.out 9K
Bore/Analytic/Intersect/QAP/df~£10.25km.dom.out 9K
Bore/Analytic/Intersect/QAP/df~£9.25km.out 5K
Bore/Analytic/Intersect/QAP/df-£8.25km.out 5K
Bore/Analytic/Intersect/QAP/df-st20.25km.25m.large.out 5K
Bore/Analytic/Intersect/QAP/df~st50.25km.25m.large.out 5K
Bore/Analytic/Intersect/tecplot.phy 1K
Bore/Analytic/Intersect/df-£8.25km.dom.output 10K
Bore/Analytic/Intersect/plume.dat 1K
Bore/Analytic/Intersect/capture.dat 1K
Bore/Analytic/Intersect/intersec.out 4K
Bore/Analytic/Intersect/plume.dat2 1K
Bore/Analytic/Intersect/df-st100.25km.25m.output 10K
Bore/Analytic/Intersect/XVGR/ 0K
Bore/Analytic/Intersect/XVGR/tdf~Q~irr.xvgr 1K
Bore/Analytic/Intersect/XVGR/tdf-T~irr.parm 13K
Bore/Analytic/Intersect/XVGR/tdf-Q-irr.parm 14K
Bore/Analytic/Intersect/XVGR/tdf-Q-irr.all 15K
Bore/Analytic/Intersect/XVGR/tdf~Q-irr.ps 6K
Bore/Analytic/Intersect/XVGR/tdf-T-irr.xvgr 1K
Bore/Analytic/Intersect/XVGR/tdf-T—~irr.all 14K
Bore/Analytic/Intersect/XVGR/tdf~T-irr.ps 5K
Bore/Analytic/Intersect/XVGR/tdf-Q-dom.xvgr$ 1K
Bore/Analytic/Intersect/XVGR/tdf-Q-dom.xvgr 1K
Bore/Analytic/Intersect/XVGR/tdf-T~dom.xvgr 1K
Bore/Analytic/Intersect/XVGR/tdf-Q-dom.all 14K
Bore/Analytic/Intersect/XVGR/tdf-Q-dom.parm 13K
Bore/Analytic/Intersect/XVGR/tdf-Q-dom.ps 5K
Bore/Analytic/Intersect/XVGR/tdf-T-dom.ps 5K
Bore/Analytic/Intersect/XVGR/tdf-T-dom.all 14K
Bore/Analytic/Intersect/XVGR/tdf-T~dom.parm 13K
Bore/Analytic/Intersect/XVGR/tdf-Q-irr.xvgr.old 1K
Bore/Analytic/Intersect/f9.dat 7K
Bore/Analytic/Intersect/f7.dat 7K
Bore/Analytic/Intersect/f8.dat 7K
Bore/Analytic/Intersect/f5.dat 7K
Bore/Analytic/Intersect/f10.15km 4K
Bore/Analytic/Intersect/f10.25km 4K
Bore/Analytic/Intersect/f9.15km 4K
Bore/Analytic/Intersect/f9.25km 4K
Bore/Analytic/Intersect/f5.15km 4K
Bore/Rnalytic/Intersect/f5.25km 4K
Bore/Analytic/Intersect/f7.15km 4K
Bore/Analytic/Intersect/f8.15km 4K
Bore/aAnalytic/Intersect/f7.25km 4K
Bore/Analytic/Intersect/f8.25km 4K
Bore/Analytic/Intersect/print.ps 17K
Bore/Analytic/Intersect/plumes.output 2K
Bore/Rnalytic/Intersect/caps3D.input 1K
Bore/Analytic/Intersect/df-£10.25km.output 5K
Bore/Analytic/Intersect/caps2D.input 1K
Bore/Analytic/Intersect/st20.dat 1K
Bore/Analytic/Intersect/df-f8.25km.output 7K
Bore/Analytic/Intersect/wexlerfarms8.dat 1K
Bore/Analytic/Intersect/wexler20Thin.dat 1K
Bore/Analytic/Intersect/wexlerfarmsl0.dat 1K
Bore/Analytic/Intersect/st50.dat 1K
Bore/Analytic/Intersect/wexler100Thin.dat 1K
Bore/Analytic/Intersect/wexler50Thin.dat 1K
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Bore/Rnalytic/Intersect/st20.15km 1K
Bore/Analytic/Intersect/st20.25km 1K
Bore/Analytic/Intersect/st50.15km 1K
Bore/Analytic/Intersect/st50.25km 1K
Bore/Analytic/Intersect/st100.dat 1K
Bore/Analytic/Intersect/st100.15km 1K
Bore/Analytic/Intersect/st100.25km 1K
Bore/Analytic/Intersect/Readme 1K
Bore/Analytic/Intersect/df-st20.25km.25m.output 10K
Bore/Analytic/Intersect/tmp/ 0K
Bore/Analytic/Intersect/tmp/itsec 38K
Bore/Analytic/Intersect/tmp/f10.15km 4K
Bore/Analytic/Intersect/tmp/£10.25km 4K
Bore/Analytic/Intersect/tmp/f10.dat 7K
Bore/Analytic/Intersect/tmp/f5.15km 4K
Bore/Analytic/Intersect/tmp/£5.25km 4K
Bore/Analytic/Intersect/tmp/f5.dat 7K
Bore/Analytic/Intersect/tmp/f7.15km 4K
Bore/Analytic/Intersect/tmp/f7.25km 4K
Bore/Analytic/Intersect/tmp/f7.dat 7K
Bore/Analytic/Intersect/tmp/f8.15km 4K
Bore/Analytic/Intersect/tmp/f8.25km 4K
Bore/Analytic/Intersect/tmp/f8.dat 7K
Bore/Analytic/Intersect/tmp/f9.15km 4K
Bore/Analytic/Intersect/tmp/f9.25km 4K
Bore/Analytic/Intersect/tmp/£f9.dat 7K
Bore/Analytic/Intersect/tmp/stl100.15km 1K
Bore/Analytic/Intersect/tmp/st100.25km 1K
Bore/Analytic/Intersect/tmp/stl100.dat 1K
Bore/Analytic/Intersect/tmp/st20.15km 1K
Bore/Analytic/Intersect/tmp/st20.25km 1K
Bore/Analytic/Intersect/tmp/st20.dat 1K
Bore/Analytic/Intersect/tmp/st50.15km 1K
Bore/Analytic/Intersect/tmp/st50.25km 1K
Bore/Analytic/Intersect/tmp/st50.dat 1K
Bore/Analytic/Intersect/tmp/plume.dat 4K
Bore/Analytic/Intersect/tmp/caps2D.input 1K
Bore/Analytic/Intersect/tmp/caps3D.input 1K
Bore/Analytic/Intersect/tmp/capture.dat 1K
Bore/Analytic/Intersect/tmp/intersec.out 7K
Bore/Analytic/Intersect/result3D.small 4K
Bore/Analytic/Intersect/df—-£10.25km.dom.output 10K
Bore/Analytic/Intersect/df-st20.25km.10m.output 10K
Bore/Analytic/Intersect/plume.dat.small 1K
Bore/Analytic/Intersect/capture.dat.small 1K
Bore/Analytic/Intersect/results.small 2K
Bore/Analytic/Intersect/df-£9.25km.output 7K
Bore/Analytic/Intersect/df-st100.25km.10m.output 10K
Bore/Analytic/Intersect/df-st50.25km.25m.large.output 7K
Bore/Analytic/Intersect/df-st20.25km.25m.large.output 7K
Bore/analytic/Intersect/df-st100.25km.25m.large.output 7K
Bore/Analytic/Intersect/plumes2.output 2K
Bore/Analytic/Intersect/itsec.f.1 14K
Bore/Analytic/Intersect/capture.dat.bogan 1K
Bore/Analytic/Intersect/itsecl 38K
Bore/Analytic/Intersect/plume.dat.bogan 1K
Bore/Analytic/Intersect/df-£10.25km.output.old 7K
Bore/ARnalytic/Intersect/itsec.old 37K
Bore/Analytic/Intersect/plume.dat.stripi.small 1K
Bore/Analytic/Intersect/QAP2/ 0K
Bore/Analytic/Intersect/QAP2/itsec.f 15K
Bore/Analytic/Intersect/QAP2/£10.dat 7K
Bore/Analytic/Intersect/QAP2/itsec 38K
Bore/Analytic/Intersect/QAP2/£10.15km 4K
Bore/Bnalytic/Intersect/QAP2/f10.25km 4K
Bore/Analytic/Intersect/QAP2/f5.15km 4K
Bore/Analytic/Intersect/QAP2/£5.25km 4K
Bore/Analytic/Intersect/QAP2/f5.dat 7K
Bore/Analytic/Intersect/QAP2/f7.15km 4K
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Bore/Analytic/Intersect/QAP2/£f7.25km 4K
Bore/Analytic/Intersect/QAP2/f7.dat 7K
Bore/Analytic/Intersect/QAP2/£8.15km 4K
Bore/Analytic/Intersect/QAP2/f8.25km 4K
Bore/Analytic/Intersect/QAP2/f8.dat 7K
Bore/Analytic/Intersect/QAP2/f9.15km 4K
Bore/Analytic/Intersect/QAP2/f9.25km 4K
Bore/Analytic/Intersect/QAP2/f9.dat 7K
Bore/Analytic/Intersect/QAP2/st100.15km 1K
Bore/Analytic/Intersect/QAP2/st100.25km 1K
Bore/Analytic/Intersect/QAP2/st100.dat 1K
Bore/Analytic/Intersect/QAP2/st20.15km 1K
Bore/Analytic/Intersect/QAP2/st20.25km 1K
Bore/Analytic/Intersect/QAP2/st20.dat 1K
Bore/Analytic/Intersect/QAP2/st50.15km 1K
Bore/analytic/Intersect/QAP2/st50.25km 1K
Bore/Analytic/Intersect/QAP2/st50.dat 1K
Bore/Analytic/Intersect/QAP2/caps2D. input 1K
Bore/Analytic/Intersect/QAP2/caps3D. input 1K
Bore/Analytic/Intersect/QAP2/capture.dat 1K
Bore/Analytic/Intersect/QAP2/plume.dat 4K
Bore/Analytic/Intersect/QAP2/intersec.out 5K
Bore/Analytic/Intersect/QAP2/df-£8.25km.out 5K
Bore/Analytic/Intersect/QAP2/df~st100.25km.25m.dom.ocut 5K
Bore/Analytic/Intersect/farms8.out 7K
Bore/WUSE/ 0K

Bore/WUSE/wucirc90.ps.gz 4530K
Bore/WUSE/wudict.ps 38K

Bore/WUSE/nv85w8 109K

Bore/WUSE/nv90co 32K

Bore/WUSE/nv90w8 109K
Bore/WUSE/water—-use.ps 37K
Bore/WUSE/bib_nv.ps 33K
Bore/WUSE/biblio.asc 28K
Bore/WUSE/biblio.tmp 1K
Bore/WUSE/amarg.txt 3K

WP/Bore/ 0K

WP/Bore/bore.wp 21K
WP/Bore/outline.bore.wp 11K
WP/Bore/outline.bore.wpl 16K
WP/Bore/bore.ref 15K

WP/Bore/wplexsup.us 1K

WP/Bore/bib.2 3K

WP/Bore/bib.3 1K

WP/Bore/gord.outline 8K

WP/Bore/bored.wp.1l 68K

WP/Bore/top018.pat 4K

WP/Bore/new.wp 2K

WP/Bore/bored.wp 131K

WP/Bore/bored.wp.2 72K

WP/Bore/bored.wp.3 79K

WP/Bore/bored.wp5 91K

WP/Bore/capture.txt 10K

WP/Bore/geol.wp5 3K

WP/Bore/cap.wp 106K

WP/Bore/bored.wp.4 107K
WP/Bore/inserts.wp5 8K

WP/Bore/inserts.wp 11K

WP/Bore/top018.str 4K
WP/Bore/dilution2.txt 128K
WP/Bore/captur~1l.doc 130K
WP/Bore/capture.wp5 11K

WP/Bore/capture.wp 40K
WP/Bore/dilution3.txt 125K

WP/Bore/pump.wp 88K

WP/Bore/dilutiond.txt 129K
WP/Bore/dilutd.wp 129K
WP/Bore/wpl00047.tmp 18K
WP/Bore/dilut4.wp5 103K
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Wp/Bore/plume.wp 16K
Wp/Bore/tecplot.phy 1K
WP/Bore/pump.wp5 73K
WP/Bore/plume.wp5 6K
Wp/Bore/dfactor.wp5 74K
WP/Bore/dfactor.wp 84K
WP/Bore/abstract.wp 4K
WP/Bore/inserts—2.wp5 4K
WP/Bore/missing.paragraph 2K
WP/Bore/intersect.ou OK
WP/Bore/section4 .4 8K
WP/Bore/section5 5K
WP/Bore/qap—-014 6K
WP/Bore/tmp.wp6 19K
WP/Bore/rf.wp6 8K
WP/Bore/insert.pag 3K
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