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INTRODUCTION

Purpose and scope
This report serves three purposes:

(13 it summarizes ground-water conditions in the Magdalena area,
(2 it describes the results of the drilling program of February
1975, and

(3) it discusses the availability of ground water to supply the
needs of +the Village of Magdalenz.

This report draws upon the following information sources:

(1) Published reports.

(2) Open=file reports of the state engineer and the New Mexico
Bureau of Mines and Mineral Resources.

(3) Data generated specifically for the purpose of defining
Magdalena's water resources.

For the most part only the data obtained during the test dril-
ling program are presented in detail. No attempt has been made
to totally and inclusively document all the information presented
here, other than to choose sources I believe to be reliable.

Location
The Village of Magdalena is in secs. 22 and 27, Te 2 S¢, Re 4 W,

Socorro County, New Mexico. As Figure 1 shows, it is in the
drainage basin of La Jinca Creek, a tributary of the Rio Salado.

W. K. Summers & Associales
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REGIONAL HISTORY

Plate 1 is the geologic map of the Magdalena prepared by Chapin
in 1974, It is basged upon Chapin's own work in the area, the
work of graduate students that wrote theses and dissertations
under Chapin, and Chapin's interpretation of a 1942 map of the
Magdalena mining district (Loughlin and Koschman).

Stratizraphy

Flgure 2 is the composite stratigraphic column prepared by Cha~

. pin (1974) for the Magdalena area, Socorro County.

The rocks of the Magdalena area may be divided into four conven-

ient catagorles.

(1) massive granite and meta-sedimentary rocks of Precambrian age;

(2) sedimentary rocks, dominantly limestone and sandstone of
Paleozoic (Mississippian to Permian) age;

(3) 1igneous (both volcanic and intrusive) rocks and terrestrial
sedimentary rocks of Late Mesozoic and Cenozoic age (domi-
nantly of Oligocene to Quaternary age); and

(#) Recent unconsolidated deposits.

Structure’

Figure 3 is Chapin's (1974) structural framework of the Magdalena
areas This map and plate 1 show that in the immediate area of Mag-
dalena faults and igneous stocks are the controlling geologic
structures. A shear zone extends through the east side of the

area in which it is feasible to develop the ground-water resources.

Water=bearing and water=vieldinz properties of the rocks

For most rocks in the Magdalena area the porosity and hydraulic
condvetivity derive from fractures. This is especially true even
of the sedimentary rocks of Paleozoic age and seems to apply to
the fanglomerates, sandstones, conglomerates, mudflow breccias,
and other sedimentary rocks interbedded with the volcanics. Even
the pedlmenu gravels seem to ‘be indurated enough to stand without
sloughing in wells.

Only in the alluvial sand and gravel does the porosity and hydraunlic
conductivity derive from interstitial and intergranular pores.

In general then the porosity and hydraulic conductivity of the
rocks is governed by the factors that control the number and

distribution of fractures:

W. K. Summers & Associates’



(1) TFor beds of equal strength the thick beds will have fewer

. fractures than the thin beds.

(2) TFor beds of equal thickness the brlttle rock will contain
more fractures than the ductile rock.

(3) Within a given bed the number of fractures per unit volume
ig largest.near a fault.

Applying these criteria to the rocks of figure 2 and plate 1 as
elucidated above I conclude:

(1) Precambrian rocks . . . These rocks are massive and
brittle; +therefore, I expect them to have relatively low
porosity and hydraulic conductivity. However..the hydraullc
conductivity may be relativcly large near faults and in the
shear zones.

(2) Paleozoic rocks . « » These rocks are comparatively
brittie.and thin bedded. Therefore I expect them to have
moderate porosity and relatively large hydraulic conducti-
vity =~ especially near faults where the hydraulic conduc=
tivity could be as much as ten times the average. As the
analysis of the pumping test for the new well reported below
shows, the hydraullczconduct1v1ty of the rocks is on the

order of 1500 gpd/ft +« But because this well is near a fault
zone, this value is probably well above average ror the rocks.

(3) Cenozoic rocks . » » These rocks range from thin-bedded
to ultra-massive in stocks. However the more ductile rocks
tend to be thin bedded. So I expect the average rocks to
have relatively low to moderate hydraulic conductivity.
Local intergranular porosity may persist in the sedimentary

rocks thereby causing the porosity and hydraulic conductivity

‘50 be above average. The sedimentary rocks are thin-~bedded.
S0 that with intergranular pores also contributing to the
effective porosity, the porosity and hydraulic conductivity
of these rocks will tend to be somewhat larger than for the
average for volcanic rocks. A possible exception ig the 1a
Jara Peak Andesite, which consists of relatively autobrec-
‘ciated, thin flows of andesite interbedded with fanglomerate
and playa deposits. The La Jara Peak Andesite, especially
near faults, could have a hydraulic conductivity well above
the average for Cenczoic rocks.

Porosity and hydraulic conductivity of the rocks that make up

the stocks should bhe very low because these rocks are ultra-
massive.

The wells within the village limits used to top alluvium and
A-L Peak Tormation. - Near the pumping wells the alluvium has
~been dewatered. Bishop (1972) analyzing 1962 pumping test
data for two wells determined that thg transmissivity of the
A-L Peak is about 1200 gpd/ft (163 f+t /day)é which indicates
a hydraulic conductivity of about 10 gpd/ft<., This value is

probably above the average, because the pumped wells were both

near faults.

W. K. Suniners & Associates
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(4) Alluvium . . « Porosity and hydraulic conductivity of
the alluvial sand and gravel ftend to be very large. Unfor-
tunately the areal distribution and their relatively thin-
saturated thickness near Magdalena eliminates them as a sig-

nificant water-bearing unit.

W. K. Summers & Associales
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REGIONAL HYDROLOGY

Precipitétion and recharge

The Atmospheric Physics Research Group at the New Mexico Institute
of Mining and Technology have kept records of precipitation in the
Magdalena area for several years. The bulk of their data are for
summer precipitation (Wilkening, personal comm., 1974) but enough
annual records are maintained to provide a basis for estimating
the annual average by altitude range.

Recharge rates can be estimated using the relationship
R = .5 x p (P~%4)/100
where R = annual average-recharge (inches)
p = annual a#erage precipitation

The following tabulation gives the average annual precipitation
and estimated recharge by altitude range.

Altitude range (ft.) Estimated Estimated
From : %o igﬂgiis§recipitation i;ﬁgiisﬁecharge
4so1 5000 7.7 1l
5001 5500 9.0 ' .23
5501 6000 10.3 : 31
6001 6500 11.5 43
6501 | 7000 12.8 o 55
7001 7500 1@;0 ' .76
7501 8500 15.3 .86
8501 9500 17.8 | 1.2
9501, 10,000 20.3 o .1.62

16001 10,630 21,8 1.95

W. K. Summers & Associates
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The average altitude of the Magdalena

feet; so the average recharge is larger than 55 inches, but since
most of the area is below 7500 the average recharge is probhably
less than .86 inches. So if we use 55 as the recharge rate or
recharge area we shall be conservative.

. Ground-water flow svystems’

Plate 2 is a map of the water-table. Reglons where the water table
is concave downward are recharge areas; regions where the water
table is concave upward are discharge areas. (Plate 3) Some discharge
occurs. to springs in local flow systems; some discharge occurs via
evapotranspiration over the discharge areas:; but the bulk of the
discharge is via underflow to the Rio Grande. Pumpage of water by
Magdalena has altered the shape of the water table there. Detailed
mapping of the water table might show that even though the wells

are in a discharge area that the pumpage has created a local area
where induced recharge may occur. This condition should be relieved
to prevent ground-water pollution.,

Recharge occurs over about 90 percent of the la Jencia Creek bhasin.
Assuming a discharge rate of 0.55 inches per year and an area

above Magdalena of 72 square miles (approx. two townships) the
annual recharge in the area 1is

_%g X 9 x 72 x (5280)

8.28 x 108 ft3

Ra

|1

il

This is an average rate for a very large area of only 2.6 ftj/sec
or 4500 gpm.

W. K. Summers & Associates



TEST DRILLING

Basis for locations

Mid-summer 1974 I chose four sites as locations for test holes.
These sites were . '

Proposed_site no. Location
1 | NW%, NEL, sec. 10, T. 2 S., R. b W.
2 SEL, NW1, sec. 24, T. 2 S., R. 4 W.
3 ' ' SW, NW%, sec. 36, T. 2 S.y R 5 W,
i

NE%, SE%, sec. 19, T. 2 S., R. 4 W,

Proposed site 1, the location of test hole #l, was a few hundred
feet north of La Jencia Creek. We had hoped to find an extraor-
dinary saturated thickness of alluvium, pediment gravels, and fan-
glomerates at a point where the recharge area contribution to under-~
flow at the point would be a maximum.

Proposed site 2, not drilled; was at the approximate intersection
of faults at the then maximum distance from town and near the maxi-
mum lower altitude limit for economic pumping to Magdalena. This
site was not drilled because of the difficulties attendant with
obtaining easements. :

Proposed site 3, not drilled, was in the Muligan Gultch Graben
where bolson deposits (alluvium, fanglomerate, playa deposits, etc.)
attain a thickness of more than 1000 feet. We had hoped that this
great thickness of sedimentary rocks would proved to be productive.
Moveover, the cost of transporting water relatively large distances
from town was offset in part by the higher altitude of the site
relative to Magdalena. However a ‘test hole 1000 ft deep drilled

by the Bunker Hill Mining Company in sec. 5, T¢ 3 S., Rs 5 W. was
reported to produce only 10-20 gpm. So this site was not tested.

Proposed site 4, the location of test hole #2, was designed to test
the La Jara Peak Andesite, a thin-bedded volecanic seguence which is
sinmilar in many respects to the very productive basalts of Idaho,
Oregon, and Washington. The site was also considerably higher than
the village of Magdalena and would have afforded relatively low
cost to pump the water to town.

W. K. Summers & Associales



Test holes and water well

During February 1975 the Kenneth D. Huey Company (Capitan, New
Mexico) drilled three test holes with an Ingersoll Rand compressed
air rotary drilling rig using a down-hole hammer and completed
the third hole as a water well.

Tegt hole no. 1 -= Test hole no. 1 (2 S.& W.3. 430) was spudded on

Feb. 5, 1975 and drilled to its total depth of 308 feet on Feb. 7,
1975, The location was somewhat north of the proposed site. The
drillers' log and the graphic drilling time log are in the appendix.

Chapin!s log of samples follows:

Depth (feet)

From To
0 100
100 230
230 250
250 © 300
300 308

Litholo
Alluvium
Andesite, dark gray with

small red hematized
ferromagnesium minerals

sandstones, green to
tan, fine grained,
volcanoclastic

andesite, dark gray
with abundant
amygdules

andesite, dark gray

Formation

La Jara Peak
Andesite

La Jara Peak
Andesite

La Jara Peak
Andesgite

La Jara Peak
Andesite :

A piece of 8-inch casing 6-feet long was set in the hole. An effort
to develop this test hole with compressed air on Feb., 8 was non-pro-
ductive. Using compressed air this hole produced 2 or 3 gpm.

W. K. Summers & Associates
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Observed water levels from the top of the casing which was about
1 foot above the ground were:

Date
Feb. 1975 hour . depth to~water (feet)
8 0945 : 176.3
9 1115 o . 169.91
10 1010 " 144,05
11 1505 ' : 139.82
13 1305 137.88
16 1050 136.20

Clearly, the alluvial material was not saturated.

I believe that explosive stimulation would increase the yield of
this well at least one order of magnitude.

Test hole ho. 2. =-- Test hole no. 2 (2S.4W.19.410) was spudded
February 10, 1975 at proposed site no. 4 and drilled to its total
depth of 368 feet on February 13. The drillers® log and the gra=-
phic drilling time log are in the appendix.

Chépin‘s log of samples follows:

W. K. Summers & Associates
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() Depth (feet)

From To Lithology Formation
0 10 Alltwvium " All below are
‘ " La Jara Peak
Formation
10 uy ' Andesite, dark gray, with

emall red hematized ferro-
magnesium minerals

Ll 50 red oxidized flow top
50 160 andesite, dark gray
160 190 . andesite, somewhat bleached

and altered with greenish
fracture fillings and slick-
ensides (probably fault zone)

190 264 andesite, dark gray
264 280 sandstone, red, fine-
_ . grained, volcaniclastic
C:) 280 340 , andegite, dark gray
340 347 ' gsandstone, red, fine-

grained, volcaniclastic
347 - 366 . andesite, dark gray

In an effort to learn the possible yield of the well on February 13
from 1117 to 1222 we poured 600 gallons (9.2 gpm) of water into the
hole. Efforts to learn the water level rise were not fruitful.
However,the water-level change must have been fairly small since a
300 foot tape did not reach the water level.

On February 16, 1975 (1115 AM) the water level was 309 feet.

I believe that a well at this site could be fairly productive (50
gpm) because (1) the driller reported a 4-inch fracture at 330 feet
and (2) the well accepted 10 gpm with ease. However; the prepump-

ing level of 309 feet would make the cost of producing water in
- volume at this site prohibitive.

o

W. K. Summers & Associates
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Test hole no. 3 =-- Test hole no..3 (2S5 4W.13:430) was spudded
February 14, 19753, and drilled to its total depth 183 feet February
February 20.

The location of the test hole was changed from the proposed location
because easement had not been easily obtained for +the proposed site.
The decision to locate the test hole about one half mile east was
based largely on two factors. First, Hydro Nuclear Corporation
drilling a mile or so south of U. S..Highway 60 had discovered con-
siderable water in their test holes that penetrated the sedimentary
rocks of Paleozoic age. I therefore concluded that a test hole in
these rocks (where future mining would probably not be a factor).
would be appropriate. Second an easement to drill the test hole
could be easily obtained. A third factor that weighed heavily upon
the decision to drill this site was that existing wells provided
adequate information on the rocks we were likely to Tap at sites
nearer town where the village owned the land or could obtain the
necessary easements. ,

The following are Chapin'®s log and comments about the samples he
examined: : .

Depth (feet)

From To Lithology
0] 133 Alluvium
133 158 No returns
158 167 limestone, light green, gray and yeliow

highly bleached and altered with traces
of pyrite, manganese oxides, and abundant
epidote and chorite

167 183 as above but with abundant rusty gossan

comments: Formation from 133-183 unknown because of severe altera-
tion. This hole appears to have hit an altered and
somewhat mineralized fault zone. The limestone may be
the Madera Limestone of Pennsylvanian age or the San
Andres Limestone of Permian age. It is probably Madera.

W. K. Summers & Associates
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- During the drilling of this test hole progress was rapid in the

unsaturated alluvium (0 - 100 feet). By 133 feet, the base of the
alluviun is about 127 feet, the hole was caving so much that the
driller decided to set casing, so he reamed the hole and began set-~
ting 8" casing. Setting casing was a2 slow process because eaving
continued. The hole had to be drilled out below the casing repeat-

~edly. Eventually 127' of 8-inch casing was set below the land sur-

face. The hole was then drilled to a depth of 158 with no returns.
Initially the alluvium was not totally sealed off by the casing and
gravel was produced to a depth of 158 feet where a seal seemed to

~ become effective. From 158 to 183 unconsolidated sand and gravel

from the alluvium did not enter the hole.

From 158 to 177 the walls of the hole to slough and in the interval
from 174 to 183 sloughing became so severe that the driller said he
couald not drill deeper without casing the hole or changing rigs or
both. The well was producing an ample supply of water, so we decided
to conduct a pumping test. After test pumping the well was 156

feet deep. Actually the well was pumped three times:

(1) it was pumped during and following drilling using air.
This period of discharge ended about 1200, February 20th.
(2) the well was surged with a test pump from 0800 to 1200
~ February 25th. _
(3) The well was pumped 25 hours at a constant rate from
1730 Feb. 25th to 1830 Feb. 26th. Recovery was obtained
by chalked=-tape measurement until 1752 Feb., 27th and by
water-level recorder from Feb. 27th to March 22, 1975.

The pumping rate during the steady rate test averaged 381.7 gpm
and probably did not vary more than + 5 gpme. Thé:discharge was
observed using a totalizing meter correct to + 22 percent. The
initial reading was 4.7478 acre-feet; the final reading 6.5051 acre
Teet. : :

Temperatures and specific conductance of the discharging water
were measured frequently using a Yellow Springs Instruments meter.
The variation in rates obtained.for temperature were probably due
to measuring technique. The temperature appears to have increased
slightly toward the end of the pumping period. The average was

The specific conductance varied from 470 to 530 micromhos.at 25 C.
Again probably owing to technique inconsistances. The specific
conductance may also have increased slightly toward the end of the
test. The average specific conductance was probably 500 micromhos.
(A laboratory value For specific conductance of 524 micromhos at
25 C was obtained from a sample collected 60 minutes before the
pump was turned off. '

W. K. Summers & Associales
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The appendices contain the water-level measurement made in this
well and the chemical analyses of water samples.

After correction for a modest regional water level rise, the
punping-test data reflect the influence of three different factors:

(1)
(2)

(3

The early drawdown show a "skin effect" or energy loss

at the well face.

The drawdown rate from 30 to 600 minutes suggest that

the well has tapped an extremely permeable lithologic
unit (on the order of 1,000,000 gpd/ft) and probably

igs the fault zone. .

The measurements from 600 to 1500 minutes suggest a much
less permeable rock with an average transmissivity of
about 40,000 gpd/ft. However, since this must be some
sort of geometric mean that includes the highly permeable
unit (2 above), the transmissivity of the rock remote
from the fault zone is probably less, possibly much less.

The recovery measurements are consistant with this interpretation.

The final water level in this well was 98.98 féet below the measur-. -

ing point which was about 0.5 feet above the land surface.

W. K. Summers & Associales
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DISCUSSION

The ground-water resources of the Magdalena area depend largely
upon the capacity of wells to tap fractures and the average number,
aperatures, and distribution of fractures in a region. Locally
large yields can be obtained for times as long as a year or more
when wells tap rocks containing an extraordinarily large number of
fractures. However the yield of a well inevitably falls back to
the average for the region. As a consequence the apparently high
yield of the new well should not sustain. _

" The question then becomes: What yield can we expect this well to

sustain? We can estimate this yield by making some conservative
assumptions: :

(1) We assume that Bishop's value for transmissivity of
1200 gpd/ft is the average value of regional transmissl
givity.

(2) We assume the water table (plate 2} reflects the hydraulic

. gradient, therefore the average gradient across the 6350

contour would be about 100/1000 or .01 ft/ft.

(3) If we assume that all the water crossing the 6750 contour
west of the well can be diverted to the well then the
.length of this line west of the well, 12,000 feet, gives
us the third quantity we used to determine the minimum
daily flow to the well or that could be expected at the
well.,

Thus psing the relationship

Q=T71IL

where Q@ is the daily discharge

is the transmissivity (12,000 gpd/ft)

is the hydraulic gradient:(.01), and .
is the length of the surface 12,000 feet
across which ground-water flow occurs

HERH3

we get .
Q # 1200 x .01 x 12,000 = 144,000 gpd.

This is equivalent to a sustained steady pumping rate of 100 gpm in
perpetuity. If we consider recharge from the overlying saturated
gravels, and a higher value of transmissivity for the rocks of Paleo=
zoic age, and an allowance for water that could be derived from
transient storage this estimate of 100 gpm seems reasonably conser-
vative.,

I, therefore, recommend that the yield of this well be held o 100

gpm (52 million gallons per year) for the first several years of
operation. ,

W. K. Summers & Associales
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I further recommend that my estimates should be reappraised after
the well has been in service 500 days. To make this appraisal, the
water level should be measured and the flow meter should be read on
the following schedule. )

Time since. pumping began Time between observations
(Days) , (Days)
0 - 10 ‘ 1 (once a day)
10 - 100 3 - 4 (twice a week)
100 - 500 . . 7 (weekly)

The water level should be measured

° (1) while the well is pumping
(2) from s fixed reference point, and

(3) with an accuracy of + ©.1 foot.

W. K. Sumimers & Associatles
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Table 1. -~ Depth-to-water measurements
Magdalena Well (2S.4W.13.430)

'Date

Feb.

_ Feb.

Feb.
Feb.

Feb.

20

21
23
24

25

Hour

1344
1350
1523
1718
1030
1350
1448
1909
0709
074k
0800

0803
0833

- 0843

0900
0915
0917

0932
1001
1034
1103
1106
1125
1150
1159
1200
1201
1202.50
1204
1205.25
1206450
1208
1210.25
1212.50
1214.75
1219
1237
1210.50
1247
1250.50
1259
1306

Depth-to-water (feet)

99429
99.28
99.28
99.25
99.18
99.12
99.10
99.18
- 99.18
99.18

99.67
99.92
95.31
99.95
100.21

100,84
101.54
101.64 .
100.98
100.99
101.03
101.13
101.14
99.83
99.82
99.80
99.79
99.78
99.79
99.76
99.77
9974
99.73
99. Th
9970
99.66
99467
99.66
99.66

W. K. Summers & Associates
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Table 1+ == Depth-~to-water messurements
Magdalena Well (2S.4W.13.430) {(cont)

Date

o 1975 Hour Depth~to-water (feet) Remarks

Feb. 25 1313 99.65
1322 99.62
1329 99 .60
1343 | 99.65
1345 99.61
1350 99.58
1357 99.58
1416 99.55
1431 99.57
1434 99.55
1446 99.55
1500 99.54
1516 99.53
1530 . 9952
1546 99,50
1601 99.51
1604 99.50
1615 99449
1630 99 .48
1646 99,48
1700 : 9947
1717 99.47
1727 99.47
1730 - Pump on
1730450 100,60 \
1732450 " 100.65
1734 100.68
1736 100.70
1737.50 100.73
1739 _ 100.74
1740 100.75
1741 100.74
1?43 100.76
174 E 100.80
1746 - 100.78
1748 100.82
1750 100.80
1752 . 100.83
1754 100.83
1756.50 100.83
1800 . 100.83
1803 100.84 -
1805.50 100.87
1809 100,89

W. K. Summers & Associales



Table 1, =- Depth-to~water measurements
Magdalena Well (2S.4W.13.430) (cont)

Date
1975

Feb. 25

Feb., 26

Hour

1811.50
1814.50
1824
1830
1833
1836
1833
1841
1847
1855
1900
1902
1910
1920
1937
1950
2000
2011
2020
2030
2050
2050
2100
2130
2200
2231
2300
2330
2100
0030
0130
0200
0230
0300
0k30
0500
0530
0600
0630
0700
0733
0800

0835
0900

Depth=to~water-(feet)

100,90
100.91
100.94
100.95
100.95
101.02
100.99
101.00
101.02
101.03+
100,98
101.04
101.02
101.09
101.14
101.11
101.11
101.11
101.13
101.23
101.22
101.24
101.24
101.24
101.23
101.24
101.24
- 101.24
101.24
101.24
101.24
101.24
101.26
101.75
101.75
101.75
101.78
101.80
101.80
101.98
101.97
102.01
102.04

W. K. Summers & Associates

Remarks
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Table 1. -- Depth-to-water measurements
Magdalena Well (2S.4W.13.430) (cont)

W. K. Sumumers & Associates

Date
1975 Hour Deplh-to~-water (feet) Remarks
- Feb. 26 0948 102.09
' 1000 102.05
1033 102.10
1103 102.13
1130 102.14
1203 102.18
1230 "102.18
1305 102.24
1330 102.29
1400 102.29
1434 102.29
1500 102.32
1502 102.32
1533 102.33
1550 102 .37
1602 102.38
1618 102.35
1627 102.47
1628 102.37
1637 102.3%7
1652 102.81
1654 102.38
1712 102.39
1724 102 .41
1744 102 .41
1807 102.44
1815 102.45
1820 102.45
1823 102.46
1826 102.48 _
1830 -— Pump off
1830.50 101.99
1832 102.22
1833 .50 101.73
1835 101.18
1837 101.17
1838.50 101.17
1840 101.15
1842 101.13
1844 101.14
1846 - 101.29
1848 101.12
1851 101.05
1853 101.09
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Table 1« -- Depth~to~water measurements
Magdalena Well (2S.4W.13.430) (cont)

Date '
1975 Hour _ Depth-to~water (feet) Remarks
 Feb. 26 1855 101.08
e 1858 101.06
1900 101.06
1903 101 .06+
1906 101.03
1908 101.02
1910 101.02
1914 101.02+
1917 101.18
1918 101.00
1924 100.98
1927 . 100,98
- 1931 100.98
1935 : 100.95
1938 101.12
1941 101.09
1943 100.92
1948 100.93
2003 100.89
2020 100.82
2025 . 100.85
2040 100.79
2045 100.85
2100 100.87
2120 100.73
2123 : 100.79
2125 ~100.78
2140 100.70
2145 - 100,78
2200 _ 100,71
2203 100.70
2220 100.65
2226 100.64
2240 100.63
2243 ~ 100.63
2307 100.59
2320 100.57
2344 _ 100.55
2400 100.53
- Feb. 27 " 0030 c ' 100.50
0100 100.48
0130 100.46 -
0200 100.46
0230 100.42

W. K. Summers & Associates



Table 1. =- Depth-to-water measurements
Magdalena Well (2S.4W.13.430) (cont)

Date
1975 Hour Depth~-to-water (feet). Remavrks
Feb. 27 0300 100 .41
' 0330 100.37
0400 100.34
0430 100.32
0500 . 100,31
0530 100.26
0600 , 100.21
0630 100.23-
0922 100.15
1000 100.13
1030 100.13
1100 100.10
1222 : 100.09
1321 100.05
1429 99.98
1431 100.02
1800 99.98
1900 99.97
2000 99.96
2100 §9.95
2200 99.94
2300 , 99.93
2400 99,92
Feb. 28 0001 99,92
' _ 0002 99,91
0003 ' 99,90
0004 ' 99,89
0005 99,88
0007 99.85
0008 99,84
0009 99.83
0010 99,82
0011 99.81
0012 99.80
0013 99.79
Mar. 1 0000 99-?6
. 0012 g9.70
Mar. 2 0000 99.66
0012 ' 99.63
Mars 3 - 0000 99.55
0012 99.50
Mar. 4 0000 ) 99.46
0012 99 A4l

W. K. Summers & Associates



Table 1+ == Depth-to-water measurements
Magdalena Well (2S.4W.13.430) (cont)

— i

Date

. 1975

Mar. 5
Mar. 6

Mar. 7

Hour

0000
0012
0000
0012
0000

Qépthuto—water (feet)

99,39
99.38
99,36
99,35
99,34

W. K. Summers & Associates

Remarks
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J _ FIGURE 1, -- RELATION OF MAGDALENA AREA TO REGIONAL DRAINAGE.

W. K. Summers, Geology - Fluid Dynamics
Socorro, New Mexico
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ASH-FLOW TUFFS: qtx. Tatite {chem. thyolite), multipte-flow, iimp'(e

cooling tinit of densely welded, crystal-rich, qtz.-tich, massive tuffs; pk.

to rd.-bru, when fiesh, pry. when propylitically altered; forms cliffs and
taluscovered slopes; weathers to biky, bldrs. rather than 1o grus; abmupt
change from latite to qtz. latite 10-25 I, above base; basaf wfs stiongly
resemble undeilying tuffs in Spears Fm.; formation boundary placed at

abrupt increase in qiz. when cgl. is absent; mapped as rhyolite porphyry
sill by Loughlin and Koschmann,

ASH-FLOW TUETS: latite (chem, qtz. Iatite], multiple-flow, simple

. cooling unit of densely welded, crystal-rich, lithic-tich, massive tuffs;

_1d.-brn. when {resh, dk. grn. gry. when propylitically altered; mapped
"as upper latite tif by Loughlin and Koschmann; overtain by distinctive
hemeestind. egl. N, of Magdalena; grades into mud-flow breccms ai base.
VOLCANICLASTIC and YOLCANIC ROCKS: Iatitic to nnd-.smc con-
glomerales, sandsiones, mud-Mow breecis, and lave Nows.

- ASH-FLOW TUFFS: latite, mulliple-fiow, compound cooling unit of
moderately Lo densely welded, crystal-poor, pumiceous tuff; pk. when

. fresh, buff to whi. when altered; distinctive “1uzkey track™ andesite at

base; interbedded andesite Qaw near Tres Mootosas; mapped as white
felsite tull by Loughlin and Koschmann.

CONGLOMERATES and SANDSTONES! volcaniclastic apron of early
latitic phase of Latil-Mogollon Tield; Nuvial deposits of latitic 1o andesitic
debis; crs. sandstones to pbl. and bldr. conglomerates; purp.-bm. when
fresh, grn.-gry. when propylitically aliered.

position of basin margin uncertain due to burial

by Tertiary volcanic rocks.

BACA FM {Eocene) | Present in Baca basin aorth of Magdalena area;
MESQZOIC ROCKS

_LIMESTONES: blk., fetid, v.Ahk.-bdd., lomogeneous, sparscly fossil,

dolomicrites; weathers lo rough, hackdy sruface; mapped as Maderz
Limestone by Loughlin and Koschmann.

- -

SANDSTONES: . 10 med.~gry., v. thk. bdd., med.gnd. v. well stt. eale.,
qiz. arenjtes and minor limcstones; inapped as upper quatlzile member

ol Sandia by Loughlin and Koschmann.

LIMESTONES, SANDSTONES, and SHALES: fwlted, incomplele, poorly
*exposcd section near Magdalena; dk.-gry., unfossil., dob, niierites onlky ex-
poscd lithology; mapped as upper limesione member of Sandia Frn. by
Loughlin and Keschmann.

SANDSTONES, SILTSTONES, and S{{ALES: sd,.brn., fn,-gnd., tha-bdd.,
qtz. arenites and silistones; abun. thn. lam. and iipple xtam.; bleached (o
It.-rd.-bra. and grn.-gry. near Magdalena and Tres Montosas plutons; mapped
as Sandia shales by Loughlin and Koschmann {1342).

LIMES'TONES: Thick, homogencous sequence of lime muds {micoites) with

a few thn, bds. of crn.gry. lo gry., med. to crs-gad. qeastzite; upper 208-300

ft. eonsists of rd., prn., and gry. micrites grading upward into atkosic strara
of Abo Fm.: nodular micrites common througiout; inicrites pencrally gry,
to blk, with strala becoming datker and more lossilferous towards base.

SHALES, QUARTZITES, and LIMESTONES: pry. to bik., sdy., eatb.,
shales and siltsiunes with tho. bds. of g1y, med.-gnd., crinoidal liinestones
and gn-gry. o bin., med.ces.nd. quartzites. Loughiin znd Kotchmann

, {(1942) divided e Sandia into six members but lenticutar bedding and

rapid lacivs changes makc this subdivision of limited value.

LIMESTONES: 1. gy., med.cts, pod., thk-bdd.. crinoflal tpaceitess thn.
Bl of dol. micrile, near middle (Slver Pipe).

LIMESTONLS and CONGLOMERATES: pry., pbly., xdy..mas qu:.
muicrites and basal ark. epls.

ARGILLITES, QUARTZITES, and GRANITES: lick sequence of mena-
soudimentary tocks intruded by pranites, ,_.lhhzm, f;lum 4nd dhabase Jlk:L
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ALLUVIUM, TALUS, and AEOLIAN SAND: sand extensive N. of Hwy. 60

and N, of La Jencia Creek, . L o
. BASALT FLOWS and DIKIS: thin flows of dk. pry., dense to vesicular
" basalt; dikes near Couneil Rock apparent source; widely scattered remnants

west of Magdalena, )

PEDIMENT GRAVELS: coarse, heterogencous gravels and thin sands

grading laterally inlo aMluvial fans; caliche deposits and acolian sand at top;

dissected 2s deep as 200 11, by arroyos.

FANGLOMERATE - FLLAY A DEPOSITS: similar fo below but with in-
creasing amouts of detritus from units lower in section; overlain with
angular unconfl. by buff, poorly indur,, deposits of upper Santa Fe Group
conltaining abun, dettitus from Palsoz, & Precambrian tocks and by pedi-
ment gravels,

RHYOLITE FLOWS and DOMES: pk., densc slighily pocphyritic flow-
banded rhyolite; vitrophyric and perlitic zones preseat locally; thin inter-
bedded tulls; Magdalena Peak dome main erupiive center.

—r—n

FANGLOMERATES: lLulf 10 gry., well-indurated andesitic cgls., thin s,
and mud-flow deposits derived from erosion of La Jara Peak Andesite;
otlier detzitus absent to sparse; [orms clastic wedge alang west side of Bear
Mins.; locally interbedded with uppermost La Jara Peak Andesite; unique
facies of Popolosa ¥Fm.

FANGLOMERATE - PLAYA DEPOSITS: 1d.-brn. to gry.. well-indurated,
volc. egls,, thin ss.; 2nd mud-flow dcposits derived from c1osion of volcanic
pile during block faulling; A-L Peak, Potato Canyon, and La Jara Peak
deizitus especially abun.; fangis. grade laterally into 1d., poorly indug.,

- dltsiones and mudstones of playas.

ANDESITE FLOWS: gry., locally rd., dense, basaltic andesite characterized ~
by abun, small, rd. hematized pyroxene andfor olivine phenocrysts and lack
of plagioclase phenocrysts; iower member mosily thin aulobrecciated Nows
that weather to slopes and tounded hills; upper member consists of ¢lifl-
forming vesicular Nows with fresh pyroxens phenocrysts; amygdules of

silica andfor calcite abun. in lower member; upper membet interbedded
with Popotosa Fm,

PACITE FLOWS and FANGLOMERATES: dk. gry. to . flows withun-

usual phenoetyst assemblage of plag. {up 10 4 cm), qtz. (up to 1 cm), and

sinidine; interbedded cgis. are highly induraled and td.-bm. like Popolosa
._bul lack La Jara Peak detritus.

mLy.; andesitic, monzonitic and granitic stocks; mafic, latite, 2nd rhyolite
i_dike swarms,

TUEFS, DOMES, FLOWS, and VOLCANICLAST

sequence of thyolite pyroclastic rocks, domes, flows, breccias, and

sedimentary rocks filling moat of Mt. Withington cauldron {(Dcal and

Rhodes, in press). . w——————
! ASH-FLOW TUFFS: rhyolitc, muliiple-fiow sequence of slightly to dznsely

welded, moderatcly crystalich to erystal-poor, 1d.-brn. o pk. or 1t. ery-

tuffs; crystal content intermediate betwecn that of erysial-rich and crystal-

poor tufls; perthitic *moonsione™ potash feldspar,

ANDESITE: thin flaws of 1d. to gry. porpliyrsitic andesite with phenocrysts
of plagioclase, pyroxenc, and Viotite; Mows highly variable bul generally
platy with abun. hematite staincd bands.

ASH-FLOW TUFFS and ANDESITE FLOWS: Composite shest of thyolite
ceystal-poor 1ufl’s with intcebedded quartz burtile {ehem. 1hyolite) crystal-
rich wifs and andesitc Nows. Relatively homogengous 2000-foot-thick
“puddle” of ceystal-poor-tulft in Mt Withington cauldron (Deal 22d Tthodes,
in press) srades laterally into complex unit shown at lef1, Crystal poor,
thyolite tofls are gry., pk., and rd_-brn., moderately to denscly welded, platy
tufls that weather to grus of small platy fraginents. ‘The Now-banded mem-
bet is very platy and shows abundang laminar Qow struclutes, such as
lincaled pumice, flow folds cte. A crystal-pour tulfs are characterized by
6-8% snudl, culiedral sanhdinc plicrnoerysis and 1-2% small, rounded qtz.
prains, Crystal-rich, qiz.~rich, qtz. latite tulis stongty resemlile the Hells
Mesa tuffs execpt that they conlain muore glassy matriX and more biotite,
Andesite flows 2 and 3 arc thn., dk. £ry. to 1d.-br., (n.gnd. Nows similar

1o the La Jara Peak Andesite in luck of feldspar phenoerysis and a bundance
of small red, hematized pyroxenc andfot olivine phenoerysts, Andesite
fiows 1 azc thn., blwwy., porphyritic, vedenlar lows with abun. plagioclase
phenuerysts. Distribution of te tufl of La Jencia Creek was conzrailel

by BE-toending pateo-valleys, Small chauncts containing wifaceous sedi-

nentary rocks are comanon above Mow-bandcd member.
, ) i

Prepared by C, Chapin, NMBMEBMR
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\ STOCKS, PLUGS, and DIKES: major period of inteusive activity o1 2830
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Water Wells . “Water Well Specialists™ ’ Licensed

Pump Soles : & Bonded
Wil snice The Kenneth D. FHuey Co.
O . PHONE AC/505 354-2246 ©®  P.O. BOX 483
o CAPITAN, NEW MEXICO 88316
VILLAGE OF MAGDALENA
BELL SITE #1
February 9, 1978~ Move Rig of location, Rig up
Log off Hells
Fros Is Formaticn
0 ] Blow Sand
& 91 Gzavel Fill
ol 160 Gravol & Clay
100 208 Black to Purpls Basslt
February 5; 1979
Eims : serlptie
. 0tz ‘ Start Eriltling
(:) ‘ 2:13 - Come out of hole. put on neow hemwer & Bit
31D Hon to bottom, stedt drilling
5340 : Stop Dirilling~ Pull 75* off Bottom
6150 : Shut down, Toal depth )23 ft.
Febyuary 6, 1975 ‘ ‘
9215 Start drilling at 123
12145 Haul Eater
2:00 Start Drilling
Te0D Shut, dewn= Total Depth 208 Ft.
Esbruaty 7, 1979
' 9230 Start drilling
G280 Ropair injestion pump
10200 Prill
1220 Haul #Hater
s Dril} .
6233 Pull 100* of Pipe , Get on Nrench .
- 634D shut down- Totl Depth 308 Ft, T
Februazy €, 1975 ' '
8300 Rig ready for development
. 2490 Go to Dottozmd Surge Yell
;:) 10:50 Jet & try to Davaolene wall
: 12430 Come cut of hole & imstell 6° of 8* Casing

1430 - - Bhut Down
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Watar Wells
Pump Sqles
Windmill Service

“Water Weli Specialists™

The Kenneth <D. FHuey Co.

“ PHONE AC/505 354-2246 ®  P.O, BOX 483
3 CAPITAN, NEW MEXICO 88316

Yillegs of Kegdalena
¥ell Site & 4 Hole #2

L}

N.Ei "E%-_,_.Se-ft;ou xe, I35, R4l 2%{ i, mest ofHsadslens

Licensed
& Bonded

Februsry 10, 1975= Hove Rig on location, Rig up. CNT el
Q.—,—,/;r "' - "-_ M
Log of well: h '
From Io - Foreation
) 8 Limestony o
8 ilg Bssalt
ils 138 Basal? with Stringers of Red Clay
158 366 Bgaalt 4% Crack et 330 fé.
February 10, 1978 -
Iiza Bescrintion
7e00=i8e 153 A4 Hova dig to ®well Lecation, haul water & Rig upe
10:93 Alle 11020 A Drill
11e20 Aiw 1160 AM  tork on injeotion Fump
O 11640 AN= 11349 A Dyill
' 11149 A= L1398 A% Pork on injestion pamp
11:58 AMe J2:30 P Drill
12935 F¥e 1120 PE Lunch '
1500 FH- 7100 Pz Drill & Come off Bottom B0 Ft, Total Depth 158 Fi,
Februsry 11, 1979 TeQO Ade B132 A Deily Meintensncs
_ ' BeS2 &= 12t04 P Drill
12:04 PHe 2322 F  Lunch & Haul Gator
1122 Pide 2437 B4 Drxill T
2c37 PHe 310 FM  Come out of hole { Left hanner & Bit in) 1D~ 298 Pt..
Fobruary 12, 2975 8r00 AMe G330 &R Dally Kaintensnne~ Tighten Suival
9e30 AMe 12¢30 PX  Prepare fishing toal :
C12e3) PHe 1:00 PR lunsh
Le3d PHe 4510 PY Fizh cut haaner & Bit« Hopair retura to Botige
4:10 Po= F300 P4 Drili= Pull off botiogz~ 50 Ft, 70 308 Ft,
February 13, 1979 7900 Bi= 135 & Dally Reintensnce
S T¢36 Ad= 10003 AN Drill
10003 A= 10:55 A4 - Heul -Kater - ST TR aee - -
10299 A~ 11817 AM  Dril}
11517 A¥= 1222 P Pot water in hele (600 gal.)
12:22 PH= I2340 P4 lunsh .
12040 Pl= 3115 P4 Hsol weter & Try to Doevelops woll
Q 3319 Pi= 9100 PR Coee opt of Hole emd &ig Down
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