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ARIZONA SEROLOGICAL LABORATORIES

EDWARD L. BREAZEALE

LABORATORY
No. ¢10105

Sample WATER
Received 4 Jemuary 1961

Submitted by Frank Seward

Marked

P. O. BOX 4133
TUCSON, ARIZONA

Date

9 1961
4 Jenuary 1961

Dr. doVrids

" PHONE EA 5-3459

ANALYSIS

ANALYSIS OF DISSOLVED SOLIDS s e HYPOTHETICAL COMBINATIONS it
Silica ..o (S102) e, Silica Si0,
Aluminum Oxide...._.__._. (ALOg)..oo ] Aluminum Oxide_.........._.._.__. ALO, ...
Iron Oxide..................._.. (FeyOg)..oooe ] Iron Oxide Fe,0,
Calcium._____ (Ca) 250 Calcium Bicarbonate ... Ca(HCO,),.......
Magnesium (Mg) 150 Calcium Sulphate CaSO,
Sodium (Na) 240 Calcium Chloride CaCl,
Potassium (K) 10 Magnesium Bicarbonate.______. Mg(HCO,),......
Sulphate (S0,) 1200 Magnesium Sulphate.......___. MgSO,. .. ...
Chlorine.. (Cl) 338 Magnesium Chloride_._...... _MgCl, .. . .
Carbonate_ .| (COz)..oooto ] 0 Sodium Bicarbonate . NaHCO,...........
Bicarbonate_..._.._.._.___ (HCO,)......oo 74 Sodium Carbonate._____ PR Na,CO...........
Fluorine (F) 0.7 Sodium Sulphate_______. . Na,SO,.. ... .|
Nitrates ... .| (NDS)......cneosioronn Trace Sodium Chloride._.__.._........ NaCl.. ... b=
Boron (B) 0.35 Total Solids v

Total Solids 2262

Total Non-Volatile Solids Total Hardness as CaCO,...................

DETERMINATIONS

Carbon Dioxide (CO,) uncombined in p.p.m...... Color :g‘;:r
Hydrogen Sulphide (H,S) in p.p.m.............._._.. none Odor
Specific Electrical Conductance (K x10)_______ Taste salty
Hydrogen Ion Concentration (pH)..........._. ... 7.7 Turbidity none
Total Hardness grains|gal. 72 I Suspended Matter

Respecifully submitted,
‘/%:wcg%/ é 2 e Ze
Chemist

Chemist
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Induced Polarization
Resistivity Section
Profile #5

Water Investigations
P. H. DeVries

HEINRICHS GEOEXPLORATION COMPANY
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WATER INVESTIGATIONS - Dr. P. H. DeVries
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WATER INVESTIGATIONS - Dr. P. H. DeVries
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Induced Polarization Water Investigations
Resistivity Section P. H. DeVries
Profile #5 :
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Used for (demestie, steck, irrigetien,  Tost well
¢ for oil) ampply Haa

Ve e s * PType - Drilled, 14" heke
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—Trea T o i Materlsl
'730% Foot ;

0 11 ;Washed clay and gravel

: :
s t
t 11 54 ;8hale & sand stresaks
$ B4 57 :Brown sandstone
H 87 632 :Brown sha.e
3 63 78 :Brown sandstoene
: . (64 iWater, 2 holes 3 64' & 68' (3" stresms) Yield
: : :400g/m by bailer,
: 78 81 :Brown shale with coarse gravel.
: 81 : 190 iHard brown sandstone, dry.
3 ¢+ 190 yuWarm vater raised to 50' level,
H 190 : 193 ;Brown shale
H 193 ¢ 203 ;Hard brown sandstone
: 203 : 208 :Very hard ssmdstome, siliceous.
3 205 3 £860 iHard brown sandstone
. 250 3 252 ;Brown shale with globules, light green ol N
t 252 3 268 :Browm shale and sand streaks,
t 268 3 298 :Ditto with a little ofl scattered through it.
H 298 : 302 ;Brown sand
H 302 : 315 jHard coarse sandstone, dry.
3 315 : 330 :Brown shale with & little gas and light eoil.
: 830 : 332 iHard dry brown sandstone.
: : 332 : 340 :Brown s3hale ~

Pﬂwyyf”/ : 340 : 377 : Brown shals with sand streaks, with a 1ittle show-

A5 e A : :ing of oil.

o 00 377 : 380 iHard dry send.

H )
c#/t}  3gp ; 3993Send with little stresks of shale, gassy & oil.

Totals for 400', 163' shale and 226' sandstone.

#ater Level; Depth from surface 64 Teet. Date Aug. 1911l.
Popth to firat water when wall was 50 feet. Date Hov. 1911,
¥

Pose &’ u> bt [P0 /love’ Wy recechcd.

io® £ 5 82w/, 10Q

rﬁ L ]
] FROM 3 TO0 ; MNsterisl
e s+ Feel
3994 : 424 :Hard brown sanistone

s
H
: 424 : B0O0 :Hard black sandstons, soms gas and light oil.
1 8500 : 805 ;:Brown shale, 3s8y.
t

508 1 613 :8hale and s streaks, Heavy aaphalt

513 : 518 3Brown shale, gss

518 § 517 :Half dr‘ 0oil sand
;oased to b518£%:0i1 12,.¥ Baume , make about 10 gel. per day.
;with 12"casing 1
: 51Y ; 630 :Hard Brown shale

: 530 : 8651 iHard Brown sandstone

: BBl 1 66b :1Coarse sandstone

1 5586 : 682 ;Brown sandstone

y b8z : 592 1Brown shale, gassy.

1 b9E 1 61Y :Brewn sandstone

1 617 t 621 :Very hard sandstone

{ 621 ; 630 :Hard brown shals, gassy
: .

. 20 + 664 :3andstone, layers shale - gais light o : |
"gar Level: Depth from Surfate 60 fast. %ate’5ct 810 %%11
2 ’ bR s
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: 67 . 680 :Blue clay wash lime doulders
H & i 682 ;Very hard bromn shale
3 682 : 730 :Blue olay, lime and f1int boulders
: 780 3 1723 iBlue sha.e, ges and light odl.
$ 733 i 7%6 ;Hard brown sanistene
H 986 1 744 1Blue shale
3 744 ; 759 :Blus clay,wash graevel
t 769 : 762 1Hard Blue shale .
t 762 : 764 :Hard brown shale
! 764 : 769 :Blus clay, wash grsavel
: 769 : 799 :Blue clay, lime, £1int end qusertz boanlders,
: 799 ; 807 :Brewn shals, gessy
t 807 : 821 ;Blue clay, boulders
s 82 : 827 :Beulders end quiekssnd., Water rose to 40 feet of
H t
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HEINRICHS GEOEXPLORATION COMPANY
MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS
GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS
TUCSON, ARIZONA

PHONE: MAIN 2-4202

%" WALTER E. HEINRICHS, JR. 806-808 WEST GRANT ROAD

E. GROVER HEINRICHS Nov‘mber 29 . 1960 MAIL: P. O. BOX 5671

Dr. Pt ﬁ. Devri“ ?
116 N. Tucson Blvd.
Tucson, Arizona

Dear Dr. DeVries:

On November 23 and November 25, 1960 Heinrichs Geoex-
ploration Co., at your request, conducted earth resistiwvity
surveys at your property in the SE%, NW%, Sec. 4, T148, R16E
G&SRB&M in an attempt to determine the most likely sight for
a water well for domestic purposes. The work consisted of
one depth probe at the site of the southern most dry hole,
using an expanding Wenner electrode configuration, three east-
west resistivity profiles using 100 ft. Wenner configuration
electrode spacing and 100 ft. station spacing, one east-west
profile using 350 ft. Wenner configuration electrode spacing
and 100 ft., station spacing and one induced polarization
profile using an expanding dipole-dipele configuration and
100 ft. electrode spacing. The attached sketch plan shows
the location of this work. |

As suspected previously, and further indicated by the
100 ft. configuration profiles, there is no indication of an
alluvium filled channel on your property on top of the Pantano
that might be a source for water. Apparently the gravel out-
wash thickens to the west and to the east from the center of
your property (see cross sections), but in my opinion, all
indications are that the Pantano is above water table through-
out your area.

The 350 ft. configuration resistivity profile and the
induced polarization profile give an indication of the possib-
ility of water at some depth in the Pantano. There is not
sufficient resistivity relief to get any strong feeling or
make any definite statements as to the water potential, but in
my opinion a deep well (possibly 400-500 ft.) located some
450 ft. N 269E of the house offers the best possibility of
providing sufficient water for a domestic supply and this would
be my first choice of a site.



Dr. P. H. DeVries -2 - November 29, 1960

As mentioned above, the gravel apparently thickens to
the east and west with the greater thickness to the east
and it is necessary to offer an alternative interpretation.
That is, the possibility exists that a relatively shallow
well might produce from the greater thicknesses of gravel
along your east boundary. However, I believe that any channel
that may exist in the area lies to the east of your property
and that your chances for shallow water there are rather poor.

There is a distinct possibility that further resistivity
investigation might give better definition to the water
potential, possibly using a greater electrode spacing, provid-
ing for greater depth penetration and also running some north-
south profiles, but I did not feel justified in proceeding
with further work without further afirmation from you pending
your evaluation of this report.

I shall make another trip to the property to more accurately
tie dovm the location of the house, well and profiles and to
mark a well location.

Our survey points are marked with orange flagging and 1
shall use blue and white flagging to mark the recommended drill
site,

/ Respectfully submitted,
O WALTER E. wh=) HEINRICHS GEOEXPLORATION COMPANY

HENRICHS, IR, 5]
/ ,uuﬁn«¢£25? ¢ﬁ?{,ﬁﬁ:;z¢4¢52/,
e

in A. Seward, Jr.
Geophysicist

FAS: jh

HEINRICHS GEOEXPLORATION COMPANY



WATER INVESTIGATIONS - Dr. P, H. DeVries

5 A\
¥ PROFILE Nos. 2%, 2—

(
;erecommended drill site
(]

possible water course
at depth

L]
A\ ——

dry wells
‘5 wi 33" 21/peefs0”
~ _ PROFILE_NO. %

=

o=

w
g
wi—
(@)
N -
00
O
=
o
=
=2
=
N

SKETCH MAP
SE%, NW%, Sec.4, T14S, R16E, G&SRB&M

Approx. Scale: 1" = 200"
HEINRICHS GEOEXPLORATION COMPANY



Ohm- feet

- WA &~ - ~ L&
v g LS 5 Sog > p
- ¥ 3
i . ;
X WE R TS ke T W B T T P
47 g . ) T 33 ) G i1 T T 1
B Y { T | €N £ (RN H y ¥
5 e £ais BB saspani eeatagli SRR aha
2 - -+ + . +
- T v i A ! 12 S :
- —_. I 4 A (2 I
: tas SRanat 1 SaEe
51 4% § L 1 + I3
| ¥ 55 2 1
(N £5 AEKTES 5 T
1 )
T 1T
1
i
O -
1 T l
3 % {Ednain
el ‘m! ¥
T i 8 HRBE
- -+ —
- S0 )
1 1=F
I s N
3 1 i wE e [
} 5ess
= I
HH
1
+ i
- 4
1 N R
1 T I
« s & i T R
T
R
k gum! -
T
1 4
__ =
: Ba e el
! 5 3 &7 13
T e 4
T r T
t
R
1 = T r
e an
AT :.llh_l o0 X B2 H
a8 " = Y D Ju
t B = .
L ! 1 L B
£ i ;
1 4 (i
+ 1 I T
T I 1 1 t
H t ++3 1
5 REEE RN 1 -
B . i 4 I
o Ress: t :
1 ,q )
T RS EEa
summ
B
1
T I
i
- T
Lr (maR i sEa 58
p EX
1+ i u o FEL -
£ i | T v § ) t
H ] e unadans
i ] =i |~ -
T
M + H
i B -
4 d o RER! % =
wamE 5 {1 e
i (iR
i . " i

.

‘¥S N K1 J0VH
‘pejuRans SAu[ 43¢ ‘yaur % ay3 03 o1 X 01
‘@D UISSI W TRLININ 11-68€

AR T




* | SgRe ol

s

I
1
A |
=<

-
B

ESEEEE
L
1

nERs

(]
9 o
)
1

sha

4
I
1
T

EpRas

SRRSE N
1

T
.

LR L
0

14

H

n
£
@

e
R
M

R
T
t

R e

i
.
(B
1
-
i
T
T
T
B
1
i
T

+H-

) & W |

DHNE D 3
NP BN

]
T

T
T

S I |

-

—r":—¥‘ EEEEY ERENA B

i 1: 31 B
| i
!Tlv
».fv
MR
i
1
]
1 1
1 1
H L [
| un
I i *
: | Ir a
2 o T P
s + ,
i n
i Miine A w
t 1858 ﬁ
| L 4
Br s
,
AR L -
R ! id
4.+ 44 : =
N e 1 5
.L ! viuwrxﬂ
T+ H1 b

‘Y5 °a N zave ’ ¢ . <

| naiis AN e : , . \: *pajuadde soUl] Y19 ‘GAul % 943 03 01 X 01 N ;
5 Py : : # & S 60 u3sEx ¥ TAL4NIN 1ess

WY




> =T e N _ x - A > X id - A ey - ™ o = - " - (Y § AFRep
%ot Ny g D ST R : LRI : - , v oL =
; : TR, v : &3 - f 3 ¥ 4 e P . * " E s
s ' bp 2% v - : Zo . {
g S : 5 5 i 4
. 1 = 4 1
. f i
: f HHE
- . + i
” T H |
[ 4 = il
. ; : RO 0 1 1 o {
- e i t 1 [
ﬂ : ST SE20 SEEND EEsca SN e |
] AW WD 1 ! : 1 £ fM
R W T i Al I 2 i
INSAE B 3 1 T 1
| L . ) I Ul
| SEpBE R, = T 1 T
| > RESEERE bR
I3 B
p- -4
L. S n H
u ﬂuljx mw L
= mE T BN ! 1
1 5 E
. i T
= W F - -
| Y—v — -
T 1 I sTw !
r 1 T 1
i T 1
o= o 1
, saam . -
4 e i 3
[ smoy . 111 1+ . 441
| 4 HH 1 |
T T T
T 3 T2 1
| SEAsaaR 1] mms B
M -+ - - -4 T
t t HH H H- aakE 1 !
| T R i . _
et e Sk [
R 1 T T
: _ + H H
! =
1 : — + —+i- |- |
o 203 T
. j a: 2
] i
_vlf| iy B
g T
4
i~
e S VN i
RN NS i
SnENE I +
L - w &
¥ o» T - b
WEBE o
{ : 4
BEAN ¥ 7 ;
£ n I 1
i
2 armAl i E e
1] 1
4 by 0
1]
1
Fr e i I oS 1 T
@ SRR It
= T T
w._l.y..uyru., -+
, fiecisiasd i
S -
; 1 BEE aREE EaESsanen: b g
) I HEERE NN Tr
+ - ; ._u i :
&8 am b 1 R 80 -t
A% B e S S [ i .Tﬂ., (IR @
- o ! e
R W) i S = +H
T T 3 s s )
; g ! 11 f |
-1 3 - ~- -+
| 43 HH H it i
: SEEEE s A i :
| Hr HH - - ! : .,
| - I EREEY
| & i3 i T
| R NS A R ¥
5 ) i aEEERES N
ot i M 5 o -
| ¢ AL i i L4 L
i \ T

100

v ¥ S§°0 Ml 30VYN
: N : - "PRIUS008 SIUI[ 43¢ “gaul §f 3Y3 03 0T X 01 N
| 3 BESR . ‘@D ¥ISSI 2 TIIANIN 11658

“ Ohm-feet '




o o ° ° o o ° °
) o ° ° ° o o o
o o ° o o o o c
o ° o o ° ° o
[+) o (o) o o o (]
| : + ; | | | %
3 4 5 6 7 8 9 10

049.8 © 560 o6!l-°

558
o 590 o

0ss0

Induced Polarization

Resistivity Section P. H. DeVries
Profile #5

Water Investigations

HEINRICHS GEOEXPLORATION COMPANY



January 10, 1961

Dr. Paul H. DeVries
116 N. Tucson Blvd
Tucson, Arizona

Dear Dr. DeVries:

: Following completion of drilling at the new well site to
612 ft., Heinrichs Geoexploration Co., at your request, made a
study of the water potential of this well and also of #2 well
at which the pump and tank are located.

On December 23, 1960, McDaniels Drilling Co. bailed the
new well from 80 ft. to 612 ft. starting at 12:15 p.m. removing
108 bails in 2 hrs. 19 min., completing bailing at 2:34 p.m.
The bailer holds roughly 17 gallons giving a total of 1840 gallons
removed. Allowing for spillage, recharge, etc. this would be
rounded off to a comservative 1700 gallons or approximately 3.2
gallons per foot. The calculated per foot volume for an 8 inch
hole is 2.26 gallons but of course the hole will be slightly
over size.

On December 24, 1960 at 12:15 p.m. I measured the depth to -
water and found it to be at 283 ft. The well had recovered 329 ft.
in 21 hours and 41 minutes. Using a comservative figure of 8.5 in.
for hominal hole size and 3 gallons per foot the yield would equal
about 46 gallons per hour. Recovery was watched at this time to
1:52 p.m. by which time it had recovered an additional 27 ft. for
an average of 16.25 ft. per hour or 48.8 gallons per hour.

On December 27, 1960 the well was again bailed from 59.0'
to bottom. Due to the clearness of the water, the bailer leaked
quite badly and no attempt was made to estimate the quantity of
water removed. Recovery was again measured from 11:40 a.m. to
4:45 p.m. a total of 5 hrs. and 5 minutes during which time the
well recovered from 601.5' to 514.5' a total of 87 ft. or some
261 gallons for a yield of about 51 gallons per hour.

On January 7, 1961 following the installation of the pump
by McDaniels in the old well we conducted a pump test measuring
drawdown, yield and recovery. The static level in this well was
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42 ft. before pumping, was 28 ft. in the east well and 49 ft.

in the new well. The pump was started at 10:35 and was pumped

to pump depth (75 ft.) by 10:52. A total of 217.5 gallons was
removed. Recovery was measured from 10:52 to 11:52 and was equal
to exactly 0.0 ft. recovered. The static level was again measured
in the other two wells and found not to have chnngod or to have
come up a foot or two if anything.

Results of a quality test of the water from the néw well by
Arizona Serological Laboratories indicates the water to be quite
hard but not unusable. However, some type of water softening
should be definitely considered.

The following are my conclusions and recommendations:

1. To the best of our lmowladgo the new well is the only
type of water existing on your property at reasonable depth. A
possibility exists that at some greater depth (1000 - 1500 £t?)
as bedrock is approached, these formations might yield more water,
but this factor is unknown. Although the new well is the best
location indicated by our work, it is entirely possible that
similar wells might be developed particularly along this same
north-south structure, orvelsewhere especially in the northern

portion of your property.

2., The other two wells apparently must be considered very
poor--at least to 75' in the well with the pump. This well might
have marginal or better use with pump set about 10' above the
bottom but this factor is unknown.

It is our opinion that the new well will yield from 48
to 52 gallons per hour for an extended if not indefinite period
of time. This conclusion is arrived at from the fact that the
static level of appréximately 50 £t. has recovered constantly with
every drawdown since completion of drilling, that the recovered
water after first bailing was exceptionally clean, and that the
rate of recovery from bottom to at least 150 f£t. was exceedingly
constant, approximately 17 £t. or 50 gallons per hour.

4. It is further our opinion that this hole will stand
uncased for a long period of time, if not indefinitely. This -
opinion is based again on the exceptional clarity of the nm
recovered following first bailing.
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5. We therefore recommend the following procedure to develop
your well:

a) That at least the surface casing be retained or a deeper
one installed to 50', but that preferably the hole be cased to
175 ft, and perforated (approx. cost $3.00/ft.)

b) That a pump jack be installed with intake at 555 ft.
operated by tank capacity or pressure switch and with contact shut
off electrodes set at 530 ft., and a manual switch for emergency.use.
This allows for approximately 1000 gallons of storage in the well
plus the storage available in your 1000 gallon tank which should
be sufficient for domestic purposes.

Of possible interest to you are some statistical figures
obtained from the City of Tucson concerning the use of water in
Tucson. The average Tucson domicile contains 4.25 persons, the
average Tucson domicile uses 9500 gallons water per month on a
12 month basis which is equal to 316 gallons per day. The average
domicile used 1.54 gal/min. peak rate at the peak hour (Jume 21, 1960)
6:30 a.m. ~ 7:30 a.m.) which is equal to 2217.6 gallons per day.
1£f the peak hour is projected to 24 hours, the average person's
use of water on a 12 month basis is therefore 74.5 gallons per
person per day. These figures are based on domestic use only
(3/4 inch meters). The normally quoted figures are based on the
total urban use including industries. This figured for Tucson is
155 gallons per capita per day; Phoenix 200 gallons per capita per
day; Salt Lake 230 gallons per capita per day, etc.

Based on the above it is our opinion that considering your

storage facilities you have at least a 100 per cent safety factor
and that your well is worthy of development.

Respectfully submitted,
HEINRICHS GEOEXPLORATION CO.

Tl Lot

Franklin A. Seward, Jr.
Geophysicist

Approved:
January 10, 1961



November 29, 1960

Dr. P. H. DeVries

- 116 N. Tucson Blvd.

Tucson, Arizona
Dear Dr. DeVries:

On November 23 and November 25, 1960 Heinrichs Geoex-
ploration Co., at your request, conducted earth resistiwity
surveys at your property in the SE%, NW%, Sec. 4, T14S, R16E
G&SRB&M in an attempt to determine the most likely sight for
a water well for domestic purposes. The work consisted of
one depth probe at the site of the southern most dry hole,
using an expanding Wenner electrode configuration, three east-
west resistivity profiles using 100 ft. Wemner configuration
electrode spacing and 100 ft. station spacing, one east-west
profile using 350 ft. Wenner configuration electrode spacing
and 100 ft, station spacing and one induced polarization
profile using an expanding dipole-dipele configuration and
100 ft. electrode spacing. The attached sketch plan shows
the location of this work.

As suspected previously, and further indicated by the
100 ft. configuration profiles, there is no indication of an
alluvium filled channel on your property omn top of the Pantano
that might be 2 source for water. Apparently the gravel out-
wash thickens to the west and to the east from the center of
your property (see cross sections), but in my opinion, all
indications are that the Pantano is above water table through-
out your area.

The 350 ft. configusation resistivity profile and the
induced polarization profile give an indication of the possib-
ility of water at some depth in the Pantano. There is not
sufficient resistivity relief to get any strong feeling or
make any definite statements as to the water potential, but in
my opinion a deep well (possibly 400-500 ft.) located some
450 ft. N 269E of the house offers the best possibility of
providing sufficient water for a domestic supply and this would
be my first choice of a site.
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As mentioned above, the gravel apparently thickens to
the east and west with the greater thickness to the east
and it is necessary to offer an alternative interpretation.
That is, the possibility exists that a relatively shallow
well might produce from the greater thicknesses of gravel
along your east boundary. However, I believe that any channel
that may exist in the area lies to the east of your property
and that your chances for shallow water there are rather poor.

There is a distinet possibility that further resistivity
investigation might give better definition to the water
potential, possibly using a greater electrode spacing, provid-
ing for greater depth penetration and also rumming some north-
south profiles, but I did not feel justified in proceeding
with further work without further afirmation from you pending
your evaluation of this report.

I shall make another trip to the property to more accurately
tie down the location of the house, well and profiles and to
mark a well location.

Qur survey points are marked with orange flagging and 1
shall use blue and white flagging to mark the recommended drill
site.

Respectfully submitted,
NE HEINRICHS GEOEXPLORATION COMPANY

A ) DA

Franklin A. Seward, Jr.
Geophysicist




November 4, 1960
Dr. Paul Devries
116 N. Tucson Blvd.
Tueson, Arizona

Dear Dr. Devries:

On 31 October 1960 I determined from ¢
the location of your property to be the Sp%
T14S, R16E, G&SRB&M. 1 then examined recor
wells in the area (including yours) on file
Geological Survey Groundwater Branch
Agriculture, University of Arizoma.

thouse records
%, Sec. 4,

of the various
th‘ UO 8'

e College of

reconnaissance surface examinagtion 1n‘ uding an examination
of the well tuttings near the Ae

currently set and the other
near the southwest cormer of yow

6Ye and at a third location
ptoperty. Pursuant to our
I called A. A. McDaniel

and the wells on th¢ /40 acres \s iing your property on the
west. His opinion ¢¢ gith mine in that the success
of the well to the weg ) property was due to the fact
that it is 1 OWwE nque Verde erolionnl channel

shallow wells in the \larea as determined from existing logs

ence indicates that the Pantano form-

y is at a higher elevation than the water
table in T e Wash. If this is the case we could not
expect to locate a well on your property with the source
directly related to Tenque Verde underflow.

From surface examination it would appear that the two
wells drilled in the southerly trending wash near the house
stood the best chance of being located in a possible erosional
channel cut in the Pantano formation to a depth below the
Tanque Verde water table and such was not found to be the case.
This does not definitely mean that no such bhannel exists as
we often find that steeam channels will migrate to some degree.
It does, however, seriously limit the probabllity of the
existence of such a channed.
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Our geophysical investigation will be aimed at two
possibilities. First determining the possible existence of
an erosional channel as described above and second at the
discovery of a possible water course, lense, or solution
channel at some depth within the Pantano formation itself.

I feel it necessary to mention that the Pantano formation is
generally not a good aquifér and that the quality of water
that does exist in water courses in the Pantano may very

from very good to very poor.

ct that a deep
of your property
erent depths

to a depth of
0 ft. to

We might derive some optimism from the
well located approximately one mile due nor
in Section 33 produced water from several d
in the Pantano. This well, original
827 ft. in 1911, was bridged more recently at
provide water of better quality :
I do feel that a resistivity suyfy
the only method of determining
water supply exists on your

Resistivity surveying 7olveéd the work of five men.
Our rate for this se . 00,80 per day. I believe that
three days of work & y B
determine your wate \D
a final report and Bymms -he field data, tosether with
whatever recommendafiQns o

We s c work as soon as scheduling permits

following receipk of the enclosed carbon copy of this
letter signed by

Very truly yours,
HEINRICHS GEOEXPLORATION CO.

Gl Y Loty

Franklin A. Seward, Jr.
Geophysicist

FAS: JH

encl: 1 copy

Paul Devries. M.D.



November 4, 1960
Dr. Paul Devries

116 N. Tucson Blvd.

Tucson, Arizona

Dear Dr. Devries:

On 31 October 1960 I determined from ¢
the location of your property to be the SWk
T14S, R16E, G&SRB&M. I then examined rec of the various
wells in the area (including yours) on file the U. S.
Geological Survey Groundwater Branch e College of
Agriculture, University of Arizona.

thouse records
%, Sec. 4,

of the well tuttings near t ,
currently set and the other dax

near the southwest emcr of yw
telephone discussion o :

oe and at a third location

recommaissance surface exami:
pfoperty. Pursuant to our

and the wells on th
west. His opinion ¢¢
of the well to l:he
that it is loes

joiniag your property on the -
2 h mine in that the success
property was due to the fact
fique Verde erosional channel

opefy¥y is at a higher elevation than the water
férde Wash. If this is the case we could not
expect to lmu a well on your property with the source
directly related to Tanque Verde underflow.

From surface examination it would appear that the two
wells drilled in the southerly trending wash near the house
stood the best chance of being located in a possible erosional
channel cut in the Pantano formation to a depth below the
Tanque Verde water table and such was not found to be the case.
This does not definitely mean that no such bhannel exists as
we often find that steeam chamnels will migrate to some degree.
It does, however, seriously limit the probabllity of the
existence of such a channed.
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Our geophysical investigation will be aimed at two
possibilities. First determining the possible existence of
an erosional channel as described above and second at the
discovery of a possible water course, lemse, or solution
channel at some depth within the Pantano formation itself.

I feel it necessary to mention that the Pantano formation is
generally not a good aquifér and that the quality of water
that does exist in water courses in the Pantano may vary

from very good to very poor.

We might derive some optimism from the| fact that a deep
well located approximately one mile due north of your property
in Section 33 produced water from several different depths
in the Pantano. This well, original to a depth of
827 ft. in 1911, was bridged more recently at 350 ft. to
provide water of better quality than some of
I do feel that a resistivity s A ¢ the best
the only method of determining 4 ,
water supply exists on your/p

Resistivity surveying
Our rate for this se X

% This service will include
the field data, together with
pssible.

~work as soon as scheduling permits
receipt of the enclosed carbon copy of this

Very truly yours,
HEINRICHS GEOEXPLORATION CO.

A M P LwdY

Franklin A. Seward, Jr.
Geophysicist

FAS: JH

encl: 1 copy

Paul Devries. M.D.
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