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runExtract3

#1/bin/sh

awk ¢ [ 1if ($1 == *C001") {

if

if

if

if

if

if

Page ﬂ

wellld = $NF

SCM/(\;Q*— “\:\\%jc ‘(.C/CJO(A& J‘?Wa\ W\'&}{ C\;}ml

for (i = length(wellld); i < 15; i++)
wellld = wellid " *

latok -0

1ngOk =0
altitudeok = 0
depthT10k =0
depthTlDateok = 0
depthT20k =0
depthT2Dateok = 0
lastDate = 19993999

($1 == "C009") {
lat = $NF

if (length(lat) == 6) { .

lat = substr{lat,1,2)+substr(lat,3,2)/60.0+substr(lat,5,2)/3600.0
] else {

lat = substr(lat,l,3)+substr(lat,4,2)/60.0+substr(lat,6,2)/3600.0

]
latok = 1

($1 == "COL0") { i

1ng = $NF
if (length(lng) == 6)- (

Ing = substr(lng,1,2)+substr(lng,3,2)/60.0+substr(lng,5,2)/3600.0
) else [

1ng = substr(lng,1,3)+substr(lng,4,2)/60.0+substr(lng,6,2)/3600.0
]

Ing *= -1.0
ingOk = 1

($1 == "COL6") [
altitude = $NF |

altitudeok = 1

($1 == "C030") [

depth = $NF K
depthTiok = 1
depthT20k = 0

($1 == "CO31") {

depthDate = $NF i

for (i = length(depthDate); i < 8; i++)
depthDate = depthDate " "

depthTlDateok = 1
depthT2Dateok = 0

(51 == "C235%) [

depthDate = $NF

for (i = length(depthbate); 1 < 8; i++)
depthDate = depthDate " "

depthT2Dateok = 1

depthTiDateok = 0
depthT20k = 0

($1 == "C237") [
depth = SNF |

runExtract3 Page

1

1
[ if (latOk && lngOk && altitudeOk && ((depth?lOk && depthTiDateok) |} (de
pthT20k && depthT2Dateok)})) {

gl
|

depthT20k = 1
depthTiok = 0

if (lastDate |= depthDate) {
relDepth = altitude - depth
lineCnt += 1

nts.in Page 3 |
N I
€172  Name of spring CORN CREEK RANCH SPRIN
G
€727 Record number for spring subrecord 1 i
C764 Record type for SPNG subrecord of CONS file SPNG |
€765 Last update for SPNG subrecord of CONS file 19930405 |
C001  8ite ID (astation number) 362624115212701
€002 Type of site w
C003  Record classification [
€004  Source agency code UsGs
4 €005 Project number LVHD
C006  District code 32 '
€007  State code 32 ‘
€008 County code 003
C009 Latitude 362624 i
C010 Longitude 1152127
€012 Local well number 212 817 ES9
€013 Land-net location NE S34 T17S RS9E ¥ |
€014 Name of location map CORN CREEK SPRINGS \
€015 Scale of location map 62500 [
€016 Altitude of land surface 2930.0 i
€017  Method altitude determined i -
€018 Altitude accuracy 10 .
€020 Hydrologic unit code 15010015 f
€023 Primary use of site [s]
C027  Hole depth 150. !
€026  Depth of well 150.
C030  Water level 23.83
C031 Date water level measured 19450511 i
C040 Date aite record last updated 19811106 !
C303 Date site record created 19800711
€712 Data availability in other Ground Water files YYNNNY i
€802  station-type codes NNNNNYN
€900 Station name 212 8517 E59 |
€068 Depth to bottom of aeal 0 !
€723  Record number for construction subrecord 1 Y-
C754 Record type for CONS subrecord of CONS file CONS
C755 Last update for CONS subrecord of CONS file 19860205 ’/\’)‘\Q
€190  other identifier NRSURFACEL i °
Cl91 Assignor of other {dentifier LV WL NET | O\\,\
€736  Sequence number for OTID subrecord of MISC file 1 R AW
€770 Record type for OTID subrecord of MISC file OTID <;’) \ A
€771  Last update for OTID subrecord of MISC file 19860206 4
€115 Begin year of data collection 1945 :
Cl118  Prequency of data collection 1
€706  Network data type -miscellaneous WL
€730 8equence number for SPEC subrecord of MISC file 1
€780 Record type for NETW subrecord of MISC file NETH
€781  Last update for NETW subrecord of MISC file 19860206
€235 Water-level measurement date 19450511
€236 Date acouracy code -wl =] |
€237 Water level 23.83 !
€233  Water-level method s B
€276  Accuracy code 2
C235 Water-level measurement date 19450809
€236 Date accuracy code -wl D
€237  Water level 24.39
c23 Water-level method s [ )
1DATE: 12/09/93 Preliminary data compiled by U.S. Geological Burve r
¥, Las Vegas, Nevada--SUBJECT PAGE 4 |
i
€276  Accuracy code 2
€235 Water-level measurement date 19451109 [
€236 Date accuracy code -wl
€237 Water level 23.49
€239 Water-level method s

printf *85d $s $10.5f $10.5f %8.2f %s \n", \
lineCnt, wellld, lat, lng, relDepth, depthDate
lastDate = depthDate

1
depthTiDateOk = 0
depthT2Dateok = 0

{'\.z)vw‘: Vb, T
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cat gwlawk3,fil.NODUPS

echo
! echo Done

gw2awk3.fil.NODUPS ntsawk3.fil.NODUPS > wells3,

£i1

runRemDups i
#1/bin/sh
echo Begin
dvo3,txt
# Arrange intCheck .
4 wAS: line wid 1lat lng Te“ date runPointC | 1158 )
+ IS: wid date meas lat lng [ — -117. 37.46 —
awk ‘( print §2, $6, $5, $3, $4 )’ $1 | sort > $1.tl1 ! #1/bin/csh -117.58  37.43 |
-117.66  37.40
+ Arrange Lt 1 i echo Begln e A
& WAS: wid date meas la ng _ . . X : I
t IS: meas wid date lat Ing ¢ : 4f ($1 == "DVOI") then - -117.71 37.29 ‘
avk ‘{ print $3, $1, $2, $4, $5 }’ $1.t1 > $1.t2 \¢ pointCheck \ ] -117.68  37.25
i \. -inPolygon 61‘135“&\ - ;\\\ -117.67 37,22
! -inPoints wells3. - -
unia to $;'§i i;;i 4 - (l\ < W e e a3 Tnoutnvo3 . £11 ¢ -,!}\— 7.6 .20
un ' ' C‘/ endif ! -117.62  37.06
Arrange 1 2 3 5 . -117.58 37,01
:WAS? ¢ meas wid date lat lng i if (Si :;heii"{ then -117.61 36.96
: lat  1lng meas date | poin 03.txt _ -117.57  36.90
- :wkI§£ ii:s Yi? * g $2, $4, §5, $1, §3 1’ \ | -ingoiygon/gg22;;l{lr’:::%ky\gg:;ﬁ_i{g;atn/wel}sInDV034fil \ I -117.62 36.86
- - s ;
{ printf "s5d s %s %5 s %s\n", s, $2, $4, $5, $1, nPoin i -117.59  36.63 |
£ R
$1.t3 > $1.NODUPS endi. ! 117.62  36.82 |
. -117.61 36,75
4 Arrange 1 2 3 4 5 echo Done — -117.59 36.64
4 WAS: meas wid date lat 1lng | -117.57 36.63 :
¢ IS: line wid lat 1lng meas date : -117.47 36.60
AREE! -117.48  36.55 |
awk { ;rintf ’]'\Sd ¥ &3 ¥3 %3 ¥s\n", s, $2, $4, §5, $1, $3 )’ \ -117.51 36.53 iy
$1.t4 > $1.DUPS ; -117.49 36.52 : \
-117.44 36,51 AR
1,41 $1.t2 $1.t3 $1.t4 I -117.35  36.43 \
m $ | ~117.32 36.43 ST
echo Done i -117.31 36.41 [ElS.
| -117.24 36,39 ‘
s117.16 36,34 |
-117.08  36.30 ;
- -117.09 36,30
-117.08  36.28
-117.06  36.26
-117.06 36,23
A . -117.08  35.22
, -117.09  36.17
-117.06 36,19
-117.04 36,17 :
- -117.05 36,14
-117.07 36,11
runWells3 -117.06  36.06
-117.01  36.06
#1/bin/sh -117.03 36.03
”» -117.05 36,00 -
-117,11 35,96 i
; -117.10 35,92 :
: -117,05 35,90 i
: -117.06 35,85
. -117.06 35,71
; -117.00 35,68 i
! -116.96  35.62 i
— -116.89 35,62
&} -116.87  35.57 |
- -116.91 35,54
: . -116.68 35,47 !
: -116.89  35.41 -
}}\ -116.85 35,34 i
"2 -116.81 35,24 i
<J“} 116,76  35.25 i
-116.69  35.30 I
i -116.63  35.26 ;
; -116.51 35,30 ‘
-116.50 35,34
i -116.43 35,32
: -116.34 35,25
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dlgToAml.log

PERFORMER.brent: /bscr0/hydrov/benton_range {10) arc

nc.
All Rights Reserved Worldwide.
ARC Version 6.1 (June 30, 1992)

This software is provided with RESTRICTED AND LIMITED RIGHTS. Use,
duplication, or disclosure by the Government is subject to the
restrictions as set forth in FAR 52,227-14 (JUN 1967) Alternate III
(g)(3) (JUN 1987), FAR 52.227-19 (JUN 1987), or DFARS 552.227-7013
(e)(2)(ii) (OCT 1988), as applicable. Contractor/Manufacturer is

Redlands, CA 92373.

Arc: &station 9999

Arc: display 9999 2

Arc: le
Workapace /BSCRO/HYDROV/BENTON_RANGE does not exist

Arc: ls
Submitting command to Operating System ...

are: w
Current location: /BSCRO/HYDROV/BENTON_RANGE

Arc: deleteworkspace dlgs
Deleting entire workspace:

dlgs
Do you really want to do this (Y/N)? y
Deleting workspace dlgs ..

Are: w
current location: /BSCRO/HYDROV/BENTON_RANGE

WARNING: New location is not a workspace.

Are: w

current location: /BSCRO/HYDROV

Arc: cw dlgs

Arc: w dlgs

Arc: 1

a8
Submitting command to Operating System ...
info

Arc: dlgurc optional ../benton_range/MZ2HYFO1 benton_rangeOl
LG file . /benton range/MZ2HYF01 does not exist

Arc: 1ls ..
Submitting command to Operating System ..

benton_range duckwater 1ist.txt three_rivers
n_creek_rng

bishop excelaior_mts log tonopah

clover_mt garrison mt_jefferson walker_lake

Environmental Systems Research Institute, Inc. (ESRI) 380 New York St.

Page 1

Copyright (C) 1989,1990,1991,1992 Environmental Systems Research Institute, I

MZ2HYFO1l MZ2HYFO2 MZ2HYFO3 M22HYFO4 MZ2HYFOS MZ2HYFO6 MZ2HYFO7 MZ2HYFO

wilso

i3

R

dlgToAml,log Page

dlgs ione_valley quinn_canyon_rng warm_springs
Arc: 1s ../benton_range

submitting command to Operating System ...

MZ2HYFOL MZ2HYFO2 M22HYFO3 MZ2HYFO4 MZ2HYFOS MZ2HYFO6 MZ2HYFO7 MZ2HYFO
8 log

Arc: 1s ../benton_range/MZ2HYFOL
Submitting command to Operating System ...
../benton_range/MZ2HYFOL

Arc: dlgarc optional ../benton_range/mz2hyf01 benton_range0l
Coverage name BENTON_RANGEOL is too long
Unable to create coverage benton_range0l

Arc: dlgarc optional ../benton_range/mz2hyf£01 bentonr0l

Converting Category HYDROGRAPHY from Map BENTON RANGE, CA-NV.
scale is 100000, Resolution ig 2.540.

Arc: lc
Workspace: /BSCRO/HYDROV/DLGS

Available Coverages

BENTONROL

Arc: arcedit
Operating under reduced colors
Cannot open communications to digitizer port /dev/ttydl0:9600:7bit:1.

Copyright (C) 1989,1990,1991,1992 Environmental Systems Research Institute, I
ne.

A1) Rights Reserved Worldwide. N
ARCEDIT Version 6.1 (June 30, 1992) -

AML MESSAGE - Stopping execution of AML file due to ERROR condition
line 0 of file /fusr/esri/arcexe6l/startup/arcedit.aml

Arcedit: edit bentonrol
The edit coverage is now /BSCRO/HYDROV/DLGS/BENTONROL
WARNING the Map extent is not defined
Defaulting the map extent to the BND of /BSCRO/HYDROV/DLGS/BENTONROL

Arcedit: de all
Arcedit: draw

Arcedit: ef arc
213 element(s) for edit feature ARC
Coverage has node attributes
Coverage has no COGO attributea

JArcedit: select
Point to the feature to select
Enter point
Arc 3 User-ID: 8 with 5 points
1 element(s) now selected

Arcedit: delete
1 arc{s) deleted

Arcedit: cops
0 arc(s) deleted and 1 arc(s) restored
Now at transaction 1

2

e

SRR

e R

B e R ety
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dlgToaml.log

Arcedit: select .
Point to the feature to select
Enter point
Arc 1 User-ID: 6 with 6 points
1 element(s) now selected

Arcedit:
Arcedit: quit

Xeep all edit changes (Y/N} : n
Leaving ARCEDIT...

Arc: ls
Submitting command to Operating System ...
bentonr0l dlgtoarc.aml info log

Arc: &r dlgtoarc
Converting Category HYDROGRAPHY from Map BENTON RANGE,
scale is 100000, Resolution is 2.540.

Converting Category HYDROGRAPHY from Map BENTON RANGE,
Scale ia 100000, Resolution is 2.540.

Converting Category HYDROGRAPHY from Map BENTON RANGE,
Scale is 100000, Resolution is 2,540.

Converting Category HYDROGRAPHY from Map BENTON RANGE,
Scale "is 100000, Resolution is 2.540.

Converting Category HYDROGRAPHY from Map BENTON RANGE,
Scale is 100000, Resolution is 2.540.

Converting Category HYDROGRAPHY from Map BENTON RANGE,
Scale is 100000, Resolution is 2.540.

No Area attributea in Category, PCODE file not created.

CA-NV.

CA-NV.

CA-NV.

CA-NV.

CA-NV.

CA-NV.

Converting Category NYDROGRAPHY from Map BENTON RANGE, CA-NV.
Scale is 100000, Resolution is 2.540.
dlgtoarc.aml
dlgarc optional ../benton_range/mz2hyf02 bentonr02
dlgarc optional ../benton_range/mz2hyf03 bentonr03
dlgarc optional ../benton_range/mz2hyf04 bentonr04
dlgarc optional ../benton_range/mz2hyf05 bentonr0s
dlgarc optional ../benton_range/mz2hyf06 bentonr0é
dlgarc optional ../benton_range/mz2hyf07 bentonr0?
dlgare optional ../benton_range/mz2hy£08 bentonr08
22 % 2 2222 7 SRS

Pages _l through 7 of this Scientific Notebook were. reviewed for

compliance with QAP-001 in response to Corrective Action Request 94-

02. Corrections and clarifications were made as appropriate. In some

cases, the date of a change will reflect the date of this review rather than

the date of the original Scientific Notebook entry. Q/ﬂ
G %
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Driving Force Angle With Regpgct to_
Maximum Principal Transmissivity Axis

#!/bin/sh -e

#
# User Defined Parameters
#
if [ $# -1t 1 ]
then
echo "Usage: runMkData <tx>
exit
fi
MaxPTransaAngle=0.0
txprin=§1
typrin=1.0
nawk ‘BEGIN {
tarad = transaAngle / 57.2957795
costa = cos(tarad)
sinta = sin(tarad) .
printf " DrivFAngle Transformed $f\n", tx

for (dfa = -90; dfa <= 90; dfa+=5) {

dfx = cos(dfa / 57.2957795)
dfy = sin(dfa / 57.2957795)
txRot = (tx * costa * costa) + (ty * sinta * sinta)
tyRot = (tx * costa * sinta) - (ty * costa * sinta)

gx = txRot * dfx + tyRot * dfy

txRot (tx * costa * sinta) - (ty * costa * sinta)
tyRot (ty * costa * costa) + (tx * sinta * sinta)
qy = txRot * dfx + tyRot * dfy

]

gAngle = atan2(qy,qgx) * 57.2957795
diffangle = dfa-qAngle

printf "%14.6f %14.6f %14.6f\n", dfa, qgAngle, diffAngle
}

1’ transAngle=$MaxPTransAngle tx=$txprin ty=$typrin

cosTheta (dfx*qx+dfy*qy)/(sqrt(dfx*dfx+dfy*dfy)*sqrt(qx*qx+qy*qy))
sinTheta sgrt(l-cosTheta*cosTheta)
theta = atan2(sinTheta,cosTheta)*57.2957795
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#!/bin/sh

for £ in 1.5 2.0 3.0 4.0 5.0 10.0 50.0 100.0
do

cp datal.txt dl.txt
paste dl.txt d2.txt > datal.txt
rm dl.txt d2.txt

done

echo "Created datal.txt"

runMkData 1.0 | nawk ‘{ print $1, $3 }’ > datal.txt

runMkData $f | nawk ‘{ print $3 1 > d2b.txt

CALIFORNIA
NORTH HALF

38°
o'
37°
117°

117°

37117-E1

N

118°

118°

| GOLDFIELD

1OR MTS.
BENTON RAN

N\,
AN
N\
ITeEN

39°

37118-A1
BISHOP

i
119°

118°

30"
N,
N\,
38118-A1

sl?-!il
e
38119-Al
37119-E1
YOSEMITE
VALLEY

420
30
410
30"
400
301

37119-A1
SHAVER LAKE

120°

120°

DrivFAngle 1.000000 1.500000 2.000000 3.000000 4.000000 5.000000 10.000000 50,000000 100.000000
-90.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000001 0.000002

~85.000000 0.000000 -2.476372 - ~4.924985 ~9.706481 -14.287732 -18.626652 -36.182246 -72.1223386 -78.479361
-80.000000 0.000000 ~4.814945 -9.425400 -17.877987 -25.195620 —31.400526 —50.441206 -73.528846 -76.754072
-75.000000 0.000000 -6.896368 -13.1B6785 -23.793977 —31.984754 -38.261966 -54.534170 ~70.731300 -72.862684
~70.000000 0.000000 -8.632570 ~16.052389 ~27.515743 . -35.516020 ~41.211404 -54.637187 -66.854786 -68.426207
-65.000000 0.000000 -9.971307 -16.003072 -29.441464 -36.803051 -41.785440 -52.896206 ~62.544081 -63.771476
-60.000000 0.000000 -10.893395 —19.106605 ~-30.000000 -36.586776 -40.893395 -50.173570 -58.016009 -59.007707
~55,000000 0.000000 ~11.405663 —~19.470355 —29.543247 ~35.351555 ~39.059090 -46.872275 -53.363908 ~54.181787
-50.000000 0.000000 -11.532774 -19.210267 —28.334490 -33.409185 -36.593650 -43.203809 ~48.634610 —49.317208
-45.000000 0.000000 -11.309932 -18.434949 -26.565051 -30.963757 -33.690068 -39.289407 -43.854237 ~44.427061
-40.00000C 0.000000 -10.777362 -17.239524 -24.373700 -28.152574 ~30.473399 -35.203549 -39.038553 -39.519243
~35.000000 0.000000 ~9.976597 -15.704657 —21.862219 -25.070870 ~=27.028057 ~30.994644 -34.197674 —34.598817
-30.000000 0.000000 -8.948276 -13.897886 -19.106605 -21.786789 -23.413224 -26.695695 —29.338435 -29.669206
-25.000000 0.000000 =7.731005 ~11.875732 ~16.164880 ~18.350648 ~19.671920 ~22.330188 -24.465666 -24.732827
~20.000000 0.000000 -6.360961 -9.685895 —13.082489% -14.800828 -15.836552 -17.915524 -19.582928 -19.791461
-15.000000 0.000000 -4.871921 =7.369260 =9.896091 -11.167636 -~11.932463 -13.465131 -14.692956 ~14.846477
-10.000000 0.000000 -3.295574 -4.961631 -6.636273 -7.475936 -7.980279 -8.989826 ~9.797945 -9.898972
-5.000000 0.000000 -1.661961 —2.495231 —3.329563 -3.747017 -3.997556 —4.498740 -4.899745 —-4.949873
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ©0.000000 0.000000 0.000000 0.000000

5.000000 0.000000 1.661961 - 2.495231 3.329563 3.747017 3.997556 4.498740 4.899745 4.949873

10.000000 0.000000 3.295574 4.961631 6.636273 7.475936 7.980279 8.989826 9.797945 9.898972

15.000000 0.000000 4.871921 7.369260 9.896091 11.167636 11.932463 13.465131 - 14.692956 14.846477
20.00000C 0.000000 6.360961 9.685895 13.082489 14.800828 15.836552 17.915524 19.582928 19.791461
25.000000 0.000000 7.731005 11.875732 16.164880 18.350648 19.671920 22.330188 24.465666 24.732827
30.000000 0.000000 8.948276 13.897886 19.106605 21.786789 23.413224 26.695695 29.338435 29.669206
35.000000 0.000000 9.976597 15.704657 21.86221% 25.070870 27.028057 30.994644 34.197674 34.598817
40.000000 0.000000 10.777362 17.239524 24.373700 28.152574 30.473399 35.203549 39.038553 39.519243
45.000000 0.000000 11.309932 18.434949 26.565051 30.963757 33.690068 39.289407 43.854237 44.427061
50.000000 0.000000 11.532774 19.210267 28.334490 33.409185 36.593650 43.203809 48.634610 49.317208
55.000000 0.000000 11.405663 19.470355 29.543247 35.351555 39.059090 46.872275 53.363908 54.181787
60.000000 0.000000 10.893395 19.106605 30.000000 36.586776 40.893395 50.173570 58.016009 59.007707
65.000000 0.000000 9.971307 18.003072 29.441464 36.803051 41.785440 52.896206 62.544081 63.771476
70.000000 0.000000 B.632570 16.05238% 27.515743 35.516020 41.211404 54.637187 66.854786 68.426207
75.000000 0.000000 6.896368 13.186785 23.793977 31.984754 38.261966 54.534170 70.731300 72.862684
80.000000 0.000000 4.814945 9.425400 17.877987 25.195620 31.400526 50.441206 73.528846 76.754072
85.000000 0.000000 2.476372 4.924985 9.706481 14.287732 18.626652 36.182246 72.123386 78.479361
90.000000 0.000000 0.000000 0.000000 0.000000 - 0.000000 0.000000 0.000000 -0.000001 -0.000002

8
38120-E1 \0

41120-E1
CEDARVILLE
41120-A1
ALTURAS
40120-E1
40120-A1
39120-E1
PORTOLA
39120-A1
TRUCKEE ( T
38120-A1
37120-E1
OAKDALE

EAGLE LAKE

SAN ANDREAS | BRIDGEPORT

PLACERVILLE | SMIT!

37120.A1
MERCED

121°

100 000 SCALE

41121-E1
41121-A1
MCARTHUR
40121-E1
BURNEY
40121-A1
LAKE ALMANOR| SUSANVILLE
39121-Et
CHICO
39121-A1
YUBA CITY
38121-E1
38121-A1
LODI
37121-E1
STOCKTON

TULELAKE

1

X 60 MINUTE SERIES

122°

121°

37121-A1
SAN JOSE

b

|

41122.E1

YREKA

NAPA

40122-E1
REDDING
40122-A1
RED BLUFF

39122.E1
WILLOWS
39122-A1
38122.E1

LAKEPORT

38122.A1

123°

122°

N

N

Al
TO

ENA | HEALDSBURG | SACRAMENTO

38123.A1 \/

E1
BODEGA BAY

1240
41123.E1
HAPPY CAMP
Sl s
HAYFORK
1
40123-A1
o | GARBERVILLE
39123-E1
COVELO
30°
39123.A1
UKIAH
390
POINT
a0
38°

7

41124.E]
RESCENT
CAPI

MENDOC]

40124-E1
EUREKA-
40124.

125°
42°
30"
41°
a0
40°
125°

3712
PALO
37°
123°

124°

/

[2~20-1%

i
R
"

d Map Order Forms

, prices, an

See CATALOG OF PUBLISHED MAPS for available maps, dates




17

N A

P

[V .

suriog 10piQ dejy pug ‘seoud ‘seep ‘sdew 3qoyoap 10y SAVIN AIHSITENd 40 DOTVLYD 88S

,

5
==

—_——

O
i

LLL 8Lt 611
oe 28 gt AL = = =08 oz -
. =
=—T"" N ANVISI
-~ oHINIS 13 NOrvo 13 931Q NVS
13-5112E 13-9112¢ 13-L11ZE w;_w:muw«%<w
N ozt
ot€ ATTIVA aANVISt anvist °
vas zo&qw/ 093uHO8 s «wnwo <z_._<smo SVIOIN NVS
TV-ST¥ : - :
n/ V-91I5E veRee 1v-611EE
olZL
o€ AN 08
SNIVINAON | gounyigs Wivd | wNV VINVS |- @ 9NOT HomyvH vNnovy _ ONVISE
—w,._nw_«hw_m 13-911€8 13-21188 N 8IIEE 13-611gE <wm_~..awm_.hu<w
= .
o - v ONIGHVNEAE T [Ny o7 b€
NVS STTIINV SOT |[vHvguva vinvs L4IINOD
TI0H dITHS ¥V o18 N 9 I rer)
V-GIvE 1v-9115¢ tv-Lviee tvesine m«ﬁ:“n/ TV0seE
.0€ = .0g
SONIHAS
sFgEIN AOHWY ANNAGMIN FTIAHOLOIA HILSVONVT VHVAND VIMVH ViNVS
13-% n:.. 13-stse 13-911bE 13-Lne 13-81IVE 13-611bE 12-02
24}
€ ./ SNIVANDOW vl = ose
04SI80 SIT
wva -m__ﬁna N __.«.ﬁ«m vaos HIVEIAAND viovhaL i NVS OHAIST INIOd
b i ~ // N Wse L e WY -~ 1v-0ztse w-1zise
OF .08
1413 ~
° V1 MODSIH|  ShmaniOW | ismwogsam |awvivimevsi|  onviaa | sammow osva HAHYD
aoME | iaeniee | . 13-LISE 13-g11sE 13-611SE 13-0z15¢ 14-12158
0 N le - -
o0 Xt ! — oe
svoan syl | LNOUINOP | sTOH Nmva fsudnm 3mens | vitvsia VONFIVOD NS INTSd
1V-S119¢ I ievaa | av-enise TV-BII9E 1v-6119¢ 1v-0219¢ 1v-12198
el - S ale -~
of *J\ N 7 ofZL
<81 Fid y- / £ -7 AGNLIHM .08
ﬁ.._a T ALYIEN AJTIVA ANAIVS * INNOW ONSINA VLIOGN3IW ATHIINOW ~ {OLTV O1vg 23g)
ac! rasortes S| 1a-zniee Frirdted 13-6119¢ 13-0719¢ 13-1219¢ 24D VINVS
g o PRr AN - g 13-2z19¢
eI L1107 o oBlLE s T 0zl e a1 1
o o s
&u. 4 \E.,:; \bz 35 ~ ’ ° otzt o2zl it
A8 [ ! " -
g 7 2 FTVIS 000 0011 %
> 1
mm ‘
VH H1NOS
.INHOAIVD
i
. ° N 2 P & o
¥ ® % % ¥ R 8 =& E
044 == —— = - = S
e P E PP L :
5 < @ < Wz ] $» um 3 5
a.m 3 ) 3 sBE| 23| 2 ] L s
E] =% s 30 573 B 8 w 8 3 m
gz E 2 < E wh
; o \ - a
e $ 1.z o8 R R B
- - - = =31z a8 |z, iE 1
g A.m Gg- A._.w__ as u..mm 3% |22 g8 | 2 221 °
a8 | 24 | 23| 23 | 3% | 538 53 |E2 g (w7 825 s
. EE =3 g gs EH 2% 8 8 / s 8%
- o " (=} yi 42 e w
ol 21 s d 7 - ag
- x " A N ©
= - o ozl S m !N Wn £
221 25| 25> | 558 | 263 | asd | 3 gar 3 B g1 . EE
n gge | 32 |G izE| S2E | i58 | 32| @ i H $s
2 S3E| 23 | ZEE| i3] | 2% | 22t 2201|258 e | BB | 3o aEi|- S g
g 332 = gs ge> 3 an 8E w | r 7 S e o 8
H = 3 g d ; £
R L . - > i
- & " @ YA C n
) m a8, | 2g2| &8 | zHE |3 M.m ﬂm TR .7 1 B
E Q SEQ| 225 & s8g nwmm £ 5| 8§ |8 : i e g
» | 3E5|:=z2| 3% [ss2|8aS% RE®| 8 | & | 8% Eu
=) oo ° i e hd = A o a .M
- ” x w i ] T e T
SO | 5o 335 |su3| 2§ | a5 [ 3z | =3 28 W " 53
o =g ||| g | g2 | i g | ae Al 2 S
=0 = s = - - - = r
x| 53| 58 §3 nm g nxmv u\m. 38 m.m
6 Lo B ‘ ° m
EY . T . - m .. -E Lk w<
W 88 w < w < i} S oS
I ag sEE | & e |ne m b ¢ 5 @
S5 | R R | SEVEE | B i) B S0
B g T || %S| SR Rg | AT ) AR =4
~ * a o o 1y ga
- P N8 o
535 | s =2
il EE:
. £ | 8E S
o~ o
- s U
~ =]
- -
4
S B O 3
& \k .g l.g
~wb— L. 1 Q
TSRS e S S S R I A ; | I
. 8 o N = W R
<+ < L] 3 8 ] 3 S ) % 5 N (5]

LT

7 4

=

[ 2

(2 0a




18

%WSO’X\G mmw t

Table 1. Computed input variables for porosity (arithmetic means) and kga¢ (geometric
means) for the hydrostratigraphic models. Welded units are indicated by "w", and

non-welded units by "n".

Lithostratigraphic Unit (Symbol) matrix matrix Kgat
[Youngest to oldest from top of list] poresity | (m/sec)
Tiva Canyon (Tpcw) 0.15 1.5E-10
Undifferentiated Upper Paintbrush (n3—-PTn) 0.42-045| 1.7E-07
Lithophysae~-rich Topopah Spring (Tptw-TSwl) 0.16 24E-10
Lithophysae-poor Topopah Spring (TSw2+3) 0.14 8.5E-11
Calico Hills (CHn1..3-n2) 0.30 4.8E-10
Prow Pass (PPw) 0.26 14E-10
Upper Crater Flat (CFUn) 0.29 5.1E-10
Builfrog (BFw) 0.21 1.1E-09

Vertical Exaggeration 2x

Figure 1. Perspective view of the CNWRA 3D porosity hydrostratigraphic model.
Layering corresponds to the eight lithostratigraphic units comprising the 3D geological

framework model.
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UNCERT.XLS

Develop methods for extracting and comparing 3D model surface outcrop of unit top

vs. digitized geological map surface outcrop data
For each increment in step 4, compute errors of 3D model subsurface horizon top

Plot maps from step 6 in order to determine whether minimizing differences of
3D model surface outcrops and digitized geclogical map decreases errors of

Compute errors of current 3D model subsurface horizon top vs. 17 boreholes
3D model subsurface unit tops and borehole lithologies

Interpolate errors from step 1 over entire map range using kriging
Incrementally adjust 3D model subsurface horizon top in order to minimize
surface outcrop of 3D model and digitized geological map

For each increment in step 5, interpolate errors using kriging

Estimating Uncertainty of 3D Model Subsurface Lithology

Below are the steps and manhour estimates required to estimate
uncertainty of 3D model for a single horizon in a single fault block.
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December 19, 1995

TO: Karen Hoffman, DGI, fax 713-952-1832
FROM: Brent Henderson, SwRI-CNWRA, 210-522-5155 fax
SUBJECT: Comparing surface outcrop data

Ross is interested in refining our subsurfaée horizons based on surface

geol‘ogy maps.

Digitized geologica
top of zone

3D model
top of zone

“NLANGND®
[T

21

FOX ordtnne)
In order to do this we need to:

(1) Compute difference between top of zone in 3D model and geological map

at the surface outcrops
I'm thinking of doing this by extracting the surface outcrop polygons from the

3D model and comparing them to digitized lines from geological maps.
(2) Adjust horizon up/down according to differences computed in step (1). As
you can see in the fake example on the previous page, horizon grids may

have to be raised up in some places and lowered down in other places.

Any suggestions off the tdp of your head on doing the above steps?
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