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Progress report on the hydrology of Mortandad Canyon,

disposal system for treated low-level liquid
radioactive wastes; July 1961 tc June 1963
By
5

William T. Purtymn

Abstract

Tie U.S. Geological Survey in cooperation with the U.S. Atomic
Energy Cormission and the Los Alamos Scientifie Lavoratory collected
hydrologic data in Mortandad Canyon prior to the discharge of low-
level radiocactive effluents into tix canyon from an industrial
waste=-tregtment plant at technical area T4L-50. The plant began
operation on June 28, 1967. Prior to and following June 1963 waste
water also was discharged into Effluent Canyon, a tributary to
Mortandad Canyon, from technical area 4-48 and from the liew Sigma
Building of the head of Mortandad Canyon.

Nine observation wells finished in the alluvium and nine access
tubes to study the moisture distribution in the alluvium and tuff
were constructed in the canyon durings the period from July 1961 to
JUne'l96:. Two gaging stations wére built, and equipped with

semicontinuous recorders to monitor surface flow in the canyon.



Waste water from the plants in TA-48 and Hew Sigma Building and
storm rgnoff constitute the surface flow on the canyon floor. The :}
alluvium in the canyon is highly permeable and accepts recharge m
readily; the underlying Tshirege and Ctowl Members of the Bandelier
Tuff are much less permeable and accept recharge very slowly, the Tshirege

more slowly than the Otowi. The chemical guality of water in the

alluvium changes slightly as the water moves eastward downgradient.
The change may be related to differences in the bedrock beneath th

elluvium; the Tshirege underlies the alluviun on the west, the Qtowl
& v )

on the east.

Chemical and radiochemical analyses of water provide background

radioactivity data. Analyses of samples of alluvium and tuff provide

background-radiocactivity data of materials on the canyon floor. Gamma-

radiation logs of observation wells, access tubeg, and a test well

provide additional background monitoring informastion and aid in

computing storage for the effluents in the alluvium.



Introduction

The U.S. Geological Survey in cooperation with the U.S. Atomic
Energy Commission and the Lcs Alamos Scientific Laboratory collected
hydrologic data in Mortandad Canyon prior to the discharge of lovw~level

radiocactive effluents into the canyon from the industrisl-waste-treatment

plant at technicel area TA-50. The new plant began operation June 28, 1963.
Previ;us to and following June 1967 waste water also was discharged to
the Mortandad drainage system from technical area TA-48 and New Sigma
Building. The hydrologic data.is tc provide background monitoring data
on the chemical and radiochemical quality of water and on radioactivity
of the alluvium in Mortandad Canyon. The hydrologic data will be used
to establish guidelines for monitoring the movement of water through
the can&on and for future hydrologic observations.

A preliminary study of the geology and hydrology of Mértandad
Canyon was summarized in a report for the period from QOctober 1960
to June 1961 (Beltz and cthers, 1963). The present report swmarizes
work done from July 1961 to June 1967. The study is being continued

-

as the low~level radioactive effluents are being discharged from the

treatment plant into the canyon.

i



Well and access~tube designation

Observation wells and moisture access tubes in Mortandad Canyon

are pumbered consecutively downgradient from west to east (fig. 1).

Fisure 1l.--Geologic map showing locations of gaging stetions,
cbservation wells, access tubes, and test wells in Mortandad

Canyon, Los Alamos area, New Mexicc.

Tne observation wells and access tubes are indentified by the
following:

Prefix MCO - observation well,

Prefix - test well,

1-]

Prefix MCM - access tube in Mortandad Canyorn, :)
Prefix TSCH -~ access tube in 10-5ite Canyor,
Prefix TSCO - observation well in 1C-Site Canyvor,

Prefix MCS - Surface water and slluvium semnling stations
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Decimal suffixegs - indicate additional access tubes

-

congtructed in 1961

Fs

" Most of the moisture access tubes are in seven lines. bes

@

8 line are lettered consecutively from south to nortr, aind each lin

of access tubes conteins one observation well. ‘fube numberc that have

not suffixes or that have decimsal suffixes indicate TtTube location

bt

between lines.
Surface-water and alluviun campling stations are numbered down=
gradient from west To east and are deslgnated as gaging stationc 1 ::’

and 2 and sampling stations MCS-3.Z2, MCS-%.8, MCS-35.9.

i



Test drilling and well and access tube construction

Nine access tubes to measure the molsture content of gliuvium and
underiying tuff were'constructed in Mortendad Canyon and its fributary
10-Site Canyon in November and December 1961 (Iable 1). TFour of the access
tubes were constructed in alluvium; the other five tubes were constructed to
messure the infiltration of water into the tuff from the stream channel
or from the alluvium. Two of the access tubes in the tuff (MCM-2.2 and
MCM-2.8) were set in holes dfilled at an angle into the tuff beneath the
stream channel. The annular space between the wall o} the holes and the
tubes was filled with crushed tuff and compacted to approximate the density
of the undisturbed tuff. The other three tubes in the tuff (MCM-L.5,
MCM-6.5, and MCM-7.5) were constructed by setting S-inch steel casings
through the alluvium to seal out the water and then drilling into the
underlying tuff. A 2-inch diameter plastic pipe was set into the tuff, and
the annular space between the walls of the hole and tube was filled and
compacted with crushed tuff.

MCO~6.5A and MCO-6.5B do not penetrate the full thickness of alluvium
and are dry except when recharge to the alluvium is sufficient to raise
the ground-watef levels above the bottom of the wells. MCO-7.5 and MCO-8.2
penetrate the full thickness of alluvius. MCO-8A, -MCO-9.5, MCO-11, MCO-12
and TSCO~1 are dry; however, they were cased to provide additional wells
for observation.

Two 6-inch modified, Parshall flumes were permanently installed in the
stream channel. They are equipped with semicontinucus water-stage recorders

to obtain a continuous record of surface flow.




Table 1.~-logsamd casing schedules of moisture access tubes

and observation wells in Mortandad and 10-Site

Canyons, November and December 1961.

Hole Diameter Ilength of log
designation of plastic casing
Casing below land Alluvium  Bandelier
(inches)  surface (feet) Tuff
(feet) (feet)
MCM-2.2 2 82 82
2.8 2 58 58
4.5 Y/, 48 26 22
4.8 2 33 30 3
6.5 2/ 9 46 49
| 7.5 /2 9l 61 33
10 2 67 62 5
12 2 b2 4o
TSCM - 1 2 22 22
MCO - 6.5A 2 45 45
6.58 Vi b2
7.5 3 60 ' 60
' 8A 2 50 50
8.2 2 70 T0
9.5 2 L6 ” L6
11 2 20 20
12 2 60 60
TSCO- 1 2 35 35

1/ Double cased - 29 feet of 4-inch steel casing
2/ Double cased - 51 feet of k-inch steel casing

3/ Double cased - 66 feet of 4-inch steel casing

L/ 20 feet

of heinch plastic Casing; 22 feet of Winch steel casing
5a

J
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Hydrology

Surfece water

Surface water entering the Mortandsd Canyon disposal area is
measured at gaging station 1, below the confluence of Effluent and
Mortandad Canyons (fig. 1). Gaging station 2 is about 1 mile downstream.
The loss or gain in surfece flow between the two gaging stations is come
puted from records from the two stations (teble 2).

Water entering the canyons during the period from July 1961 to June
1963 consisted of storm runoff and waste water from technical ares TA-48
end the New Sigme Building. The water from TA-48, which averages about
10 gpm (gallons per minute), is discharged into Effluent Canyon about l%
miles west of gaging station 1. A small part of this water reached the

confluence of Effluent and Mortandad Canyons during the months of July,

 August, and part of September when preclpitation was high. Waste water
used in a cooling process at New Sigma Bullding contributed most of the
surface water flow in Mortandad Canyon. Four periods of waste: water
discharge were recorded, and the amounts that passed through gaging

station 1 are shown below.

Date Flow duration Total gallons
' August-September 1962 20 days 5,250,000
- Pebruary-March 1963 29 days 6,500,000 (estimated)
April 1963 14 dmys 4,500,000
June 1963 9 days 2,000,000

The gage wells at station 1 and 2 were frozen during January, February

and the early part of March 1963, and the amounts of water pessing through tb

II gaglng station for February and first part of March are estimated.

-

6
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Table 2.--Surface water recoxds at gaging stations 1 and 2

and loss between stations.

Gaging Station

Loss Precipitation
Month Number 1 Number 2 between 8NOW
(gallons) (gallons) gaging rain
stations (inches of
- (gallons) water)
March 1962 140,000 0 140,000 .58 s
April 129,000 o 129,000 .54 R and 8
May ' 0 0 0 .05 R |
June 0 0 o .34 R
July 2,832,000 1,007,000 1,825,000 4.81 R
l/August 3,388,000 .661,000 2,727,000 1.10 R
‘E/September 4,609,000 3,282,000 1,357,000 2.92 R
October 969,000 0 969,000 .83 R
November 1,196,000 o] 1,196,000 1.18 R
December 879,000 0 879,000 1.59 R
: E/January,l963 - - - 1.0k s
é/Februa.ry - - - 1.78 8§
2/March 6,253,000 5,266,000 987,000 1.21 8
,E/April 5,152,000 4,283,000 869,000 .41 K and 5
May 121,000 0 121,000 .23 R
%/ yune 2,153,000 267,000 1,886,000 1.25 R

;/ Discharge of cooling water from New Sigms Bullding, began Aug 22

and ended Sept. 12.

g/. Gage well frozen, no record

3/ Gage well frozen, estimated March 11 to 31.

Sigma Building began in late February and ended March 26.

4/ Discharge of cooling water from New Sigme Building began April

2 and ended April 16.

Discharge from New

2/ Discharge of cooling water from New Sigma Building began June 11
end ended June 19.



I—

. An estimated 1.8 million gallens of water passing gaging station
1 at 250 to 300 gpm is required to saturate the alluvium between gaging
stations 1 and 2. The loss between the two statlions when the alluvium is
saturated varies during early spring and sunmer due to different rates of
evapotranspiration. About 40,000 gpd (gallons per day) was lost to the
saturated alluvium in early April when evap: iranspiration was at a minimum.
The loss in August and September, when evapotranspiration is at a maximum,
‘averaged about 60,000 gpd:

Surface water will flow on fully saturated alluvium and then will

infiltrate into the first unsaturatea alluvium downstream; therefore,
the section of fully saturated alluvium will be extended downgradient only
when the amount of surface flow exceeds the amount needed to keep the

alluvium saturated. Part of the water in the alluvium moves downgradient,

and & part infiltrates into the underlying tuff. Presently, recharge is

gufficient to maintain water in the alluvium as far downgradient as MC0-8.2.




cround water in the alluvium

The alluvium at MCO-5 and to the west is underlain by and is derived
from the Tshirege Member; the lower alluvium at MCO-6 and to the east is
underlain by and derived from the Otowl Member; the upper part is derived
from the Tshirege Member. The lower part of the alluvium is saturated.

Some water is moving into the underlying tuff from the alluvium, but the

tuff is not saturated.




‘ . Water in the alluvium is recharged from storm runoff and from
periodic discharge of waste water from New Sigme Building. Regharge
from storm runoff in the summer of 1961 and spring of 1962 raised the

water levels only slightly in observation wells east of MCO-T (fig. 2).

Figure 2.--Monthly average water levels in selected observetion

wells in Mortandad Canyon, los Alasmos area, New Mexico.

Storm runoff and cooling water in the summer of 1962 and spring of 1963
caused & larger water-level rise in these wells. The volume of alluvium
becomes .greater (the canyon wideﬂs and slluvium thickens) eastward from
‘ MCO-6 so that availsble storage for water is larger. The water levels
in wells east of MCO-6 rise progressively less due to the increasing ares
for storsge and the greater loss of water from the alluvium into the
. " tuff in this area.
The rate of movement of water in the alluvium increased from Augu?—\
September 1962 to March-April 1963. The August-September rechsrge caused
a water-level rise in MCO-8 in about 85 deys and the March-April recharge J

caused & similar rise in MCO-8 in about TO days.




Moisture distribution in the alluvium and tuff
The moisture content was determined by a counter end a neutron- o
scattering moisture probe that was lowered into access tubes in the
alluvium and the tuff. As previously stated, there are seven lines of
access tubes across the canyon; numbered from west to east (downgradient).
Several access tubes are located between lines. The moisture
contents of the alluviuﬁ (1ines 2, 4, 5, 6, and 8 and MCM-4.8, MCM-10,
and TSCM~1) and tuff {lines 1 and 2) did not change significantly from
one measurement to anpther. The moisture content in the upper few feet
of alluvium or tuff varied due to prevailing weather conditions at thé
time the measurements were made. The moisture content in the capillary
- fringe, above the saturated alluvium, changed in response to water-level
fluctuations in the alluvium.
T
Moisture measurements in access tubes in the alluvium indicéte :}\\
that precipitation on the canyon floor may be a source of recharge to
the water in the alluvium west of line 5,vwhere the ground water is
relatively close to the land surface. East of line 5, precipitation on
the canyon floor infiltrates to & depth of from 4 to 8 feet and is returned

——

to the atmosphere by evapotranspiration.




‘ Pive access tubes were constructed in November 1961to use to study the
infiltration of water from the stream channel or from the alluvium
into the underlying tuff. The natural moisture content of the tuff
renges from less than 2 percent to about 4 percent by volume. Two
access tubes MCM-22 and MCM 2.8 were set in holes drilled at an angle
of about 30 degrees beneath the strear cmannel in the upper part of the
canyon {fig. 1). The access tubes are in a welded unit of the Tshirege
Member. The moisture content of the welded tuff beneath the stream
channel ranged from 12 to 28 percent by volume. Access tube MCM-4.5
is vertical and is finished in a moderately welded unit of the Tshirege
Member. The moisture content of this tuff ranged from 15 to 18 percent
by volume beneath the water in the alluvium. Access tubes MCM-6.5 and

MCM-7.5 are vertical and are finished in the nonwelded tuff of the Otowi

Member. The moisture content of this tuff beneath the water in the
alluvium ranged from 22 to 48 percent by volume.
Because the moisture content of the tuff in the five holes is

greater than the natural moisture content of the tuff there must be

some water moving from the stream chamnel and from the alluvium into

the underlying tuff. The moisture content of the tuff adjacent to

access tubes 1s less than the porosity of the tuff; therefore, the
movement of water through the tuff is unsaturated flow. The high moisture
content and the relatively high permeability of the nonwelded tuff of the
Otowl Member as compared with the welded tuff of the Tshirege Member
indicates that the largest amount of water is being transmitted through
the tuff in the section of the canyon where the alluvium overl:ies the

Otowi Member. The Otowi Member underlies the alluvium from nesy

\ MCO~-6 eastward.
11
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Chemical and radiochemical quality of water

Discharge from New Sigma Building, surface flow, water from
observation wells, gnd water from test wells were analyzed to obtain
background data prior to the discharge of treated effluent into the
canyon from TA-50 (table 3). Additional chemical and radiochemical
analyses were made of water from MCO-5 and MCO-7 (table 4).

The chemical gquality of water changes slightly as the water moves
eastwerd through the alluvium. The caleium content decreases from MCO-l
to MCO-5 then increases from MCO-6 eastward. This quality change may be
related to differences in the bedrock under the alluvium; the Tshirege
underlies the alluvium tao the west, the Otowi Member on the east. The
sodium and bicarbonate contents decrease downgradient (table 3). )

The results of radiochemical analyses of water in the alluvium :::}
indicate no plutonium and‘only background amounts of uranium. Béta
(gammz) activity of 2;000 dml (disintegrations per minute per liter)
was reported from MCO-6.5A. This contamination was probably from
effluent discharged intq 10~3ite Canyon. MCO-6.5A is at the confluence
of 10-Site and Mortanda.d Canyons (fig. 1). Beta (gamma) activity above
background was also reported in water from test well V-84, from test well
TW-8, and in waste water from New Sigma Building. The cause.of the
repbrted contémiﬁafion of wafér from test well TW-8A may be due to fallout
of radioactive particles from gases that are vented from the laboratory
at 10-Site. The cause of contamination of water from New Sigma Bullding

and from test well TW-8 is unknown.



Teble k.--Chemical and radiochemical analyses of water from
MCO-5 and MCO-T.

(Analyses by U. S. Geological Survey)

MCO-5

O

Date collected: 9/5/62

Lab. No. 4939

Chemical components

Parts per million (ppm)

Physical characteristics

and computed values

Silica (810,)
Aluminum (A1)

" Iron (Fe)
Manganese (Mn)
Calcium (Ca)
Magnesium (Mg)
Strontium (Sr)
Sodium (Na)
Potassium (K)
Bicarbonate (HCO5)
Carbonate (COS)
sulfate (S0))
Chloride (C1)
Fluoride (F)
'nitrate (NOB)

Phosphate (Poh)

26
8.5

.13
.00
8.0
2.7
.32
a7
2.8
.00
78

14
7.2

Dissolved solids (ppm)
Res. on evap. at 180° ¢. 156

Calculated : 135
Hardness at CaC0y (ppm)

Total .32

Non~carbonate 0
Specific conductance ’

(micromhos at 25°C) . 166
pH 6.3
Color -
Temperature (F°) 48

Radiochemical data
Alpha activity (pe/1)

as of 12-7-62 L.644.5
Beta activity (pec/1)

as of 11-28-62 o3l
Radium (Ra) (pc/1) 0.640.1
Uranium (U) (ug/1) . 0.7+0.4

Extractable alpha
activity (net) (pc/1) 0.240.2

Strontium 90 (pc/1)




. Table 4.--Continued

(Anslyses by U. S. Geological Survey)

MCO~T7

Date collected: 9/5/62 I1ab. No. 4940

Chemical components Physical cimracteristics
Parts per million (ppm) and computed values
Silica (8102) 38 Dissolved solids (ppm)

. Res. on evap. at 180°C 14y
Aluminum (A1) .09 Calculated 126
Iron (Fe) .07 Hardness as CaCO3 (ppm)'

Total 46
Mangenese (Mn) ko Non-carbonate 0
Calcium (Ce) 12 Specific conductance
° 1€1
Magnesium (M) 5.9 ‘(mlcromhos at 25°C)
Strontium (Sr) .18 pH 6.3
Sodium (Ne) 1h Colox )
?O
Potassium (K) 3.6 erature (F°) ko
Tochermical dat
L:Lthlam(Ll) 00 Radiocherical datg
Bicerbonate (HCO,) 66 Alpha ectivity (pc/1)
- ‘_2-': 7 ) -
Carbopate ( 003) o as of 1i-20=-02 13x11
. fan Beta activity (vc/1)
Sulfate (SO,_,_) S 14 as of 11-28-62 21%3
Chloride (C1) - T8 Radium (Re) (pc/1) 1.420.3
Fluoride (F) .1 Uranium (U) (ug/1) 1.120.2
Nitrate (NO5) 1 Extractable alpha .510.3
PLosphate (PO)_‘) 08 ac_tlv:Lty (net) (pec/1)
Strontium 90 (ve/1) <0.6

12¢




Rediocactivity in alluvium and tuff

Samples of alluvium and tuff were collected and analyzed for
gross-alpha and gross-beta activity during construction of observation
wells and access tubes from October 20 to November 10, 1960 (table 5).
Gross-alpha and gross-bets activity wac near background; however, some
high gross-beta activity was repcrted in sauples from wells or access
tubes in linesl, 2, 5, 6 and 8.

Samples of alluvium were collected from the stream channel in
Mortandad Canyon on May 22, 1963, and were analyzed for radicactivity
(table 6). Gross-alpha and gross-beta activity was near background;
hovever, samples from most of the stations contained some gross-beta
activity.

The gross-beta activity reported in samples collected in 1960 and
1965'may be the result of fallout of radicactive particles from gases

that were vented from the laboratories at 1C-Site with precipitation

moving the particles into the alluvium.




Teble 5.--Radiochemical snalyses of alluvium and tuff from

construction of observation wells and access tubes,
(Analyses by

Results are

October 20 through November 10, 1960.
the los Alamos Scientific Laboratory.

reported in counts per minute per gram of dry materiel.)

Observation well

Depth below lend surface

or
. 1 foot 2 feet 3 feet
moisture access —
: ‘Gross (Qross | Gross Gross | Gross Gross
tube elpha heta alpha . betas alpha beta
MCM - lA lo)'" 6-0 106 0.0
MCO- 1 1.1 0.0 1.5 31.0
MCM - 1B S1.5\ 2.540] 1.1@ 7.0 p&
MCM - 24 1.7 .0 1.6 .0
MCO - 2 1.y, 10,054 2.al? 028
MCM - 3A 1.6 .0 1.3 0
< {.¢ £
MCM - La 112 4.5 1.7 .0
MCO - )4' -6 .O -8 -O/ 7
WO & AP
MCM - 4B 14" a0 | 1607 0f
MCM - 5A 1 1.6 8.0 2.1 .0
MCM - SB 1.0 .0 1.8 2.5
MCO - 5 .9 .5 3 .0
\"7 p\( v b
MCM - 5C 1.6 Moo | W .0
MCM - 6A B8 1.0 1.3 6.0 0.7 6.0
mM had 6B 05 2;0 c8 .-Ov 3 l"os
m - 6c bd - -}4‘ cO -7 -O
MO - 6 .9 .0 .8 .0 .7 .0
MCM - 6D .8 L0 1.2 2.5
v ').‘/ . . \\%
MOM - 6E 2.2 "95 |13kt 0
MCM - 8A 1.9 16.0 1.1 21.0
McM - 8B .9 256.0 1.4 20.5
MG - 8 2.0 29.5 1.9 15.5
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Teble 6.--Radiochemical analyses of alluvium from the stream channel
May 22, 1963 (Analyses by the Los Alamos Scientific
Iaboratory. Results are reported in counts per minute

per gram of dry material.)

Sempling stations
Type Depth
g
of below 9
. -
activ- | land _g r_,
ity surface N oY @
§z N2 N I = n O o
% o A | b oh h ch ch
& 2 |88 |B |8 |8 )
% Surface 1 0 5 2 1 2 2 1
= 1 foot 1 1|z 2 1 0 1 0
g 2 feet 3 1 2 2 0 2 2 1
& 3 feet 2 - |1 2 1 1 5 3
8 Surface 159 2 8 2 27 10 36 28
8 1 foot e2 |13 | o | 3 2 0 0 0
| a 2 feet 11 0 0] 0 L o] 9 o]
33 3 feet 3 - o 0o |3 15 8 21
Surface 5 - - - - - - -
[
28 |1 foot . . - - - - -
£
§ B | 2 feet - - - - - - - -
g é 3 feet - - - - - - - -




Conclusions

Surface water in Mortandad Canyon from July 1961 to June 1963
consisted of storm runoff and waste water discharged from TA-48 and New
Sigma Building. Cooling water from New Sigma Bullding contributed the
largest amount of surface flow. L?E?face water in the canyon recharges
the water in the alluvium. The water then moves eastward in the
alluvium along the upper surface of ihe Bandelier Tuff. An estimated
1.8 million gallons of water discharged through gaging station 1 at &
rate of from 250 to 300 gpd is required to saturate the alluvium in the
canyon betvween gaging stations 1 and 2. The loss between the two gaging
stations when the alluvium is saturated is about 40,000 gpd in the early
spring when evapotranspiration rates are low and about 60,000 gpd during
the summer when evapotranspiration rates are high; therefqre, the
alluvium and tuff underlying the stream channel will transmit about
40,000 gpd between the two gaging stations. Part of the 40,000 gpd
moves eastward in the alluvium and part moves downward, as unsaturated
flow, into the tuff.

Moisture measurement; in the tuff undeilying the water in the
alluvium indicate that the largest loss of water from the alluvium
is into the Otowi Member of the Bandelier Iuff near MCC-6 and eastward;

“hovever, moisture measurements indicate that some water is lost from

J

the stream channel and slluvium into the Tshirege Member west of MC?:f;—/J

D)




The chemical quality of weter changes slightly as the water moves
downgradient through the alluvium. The calcium content decreases from
\' .
MCO-1 to MCO-5 then increases from MCO-6 eastward. This quality change

mey be due to the change in bedrock underlying the alluvium between MCO-5

and MCO-6. The sodium and bicarbonate contents decrease downgradient.
Rediocactive contamination of water and soll may be due to effluent
discharged from the laboratory at 10-Site or to fallout of radioa,ctive.
particles from gases that were vented into the atmosphere at 10-Site.
Contamination was found in wa;ter from test well TW-8 and in cooling water

from New Sigma Building. The cause of this contamination is unknown.
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Figure 3 ..Gamma-redistion log MCO-é.

“Field No.NCO-4 _ Casing diameter (inches) __3 Length of casing below land
A’:urfuce (ft) 23.8 Depth to water below land surface (ft) dry

Logging datum | land surface - ’ k

Altitude of land surface (ft) ____6,.000.4

‘Date 11-28-83 Equipment usGs 1-65717

|

Logging Data
Run N_t;. 2 of 2 runs, Probe sensitivity High, Logged out 12 ft/min
Gamms~Ray circuit scale 0,08 _ Potential circuit scale 8 Time constant _10 |
" Statistical Varistion _1/4 _ in, at _ 20 _ ft G-R Scale 0,05 _ Time constant _10 ' =
| Calibration in hole: (G-R Scale 0,08 Pot, circ. scale _ 8 )
Depth (ft) Obs. Time (minm) . Meter Reading
© 20 1 0,007 MRE

Remarks _ Plastie casing
= J_m 7:

Depth Scale 20 ft /in,

Radiation Intensity Increasing = Land

°o o surface

- . datum
10 - “:"L N 0

— :

a0 20
3 3o
. go Jo
so so
éo bo
7. 70
Se [ 7]
feo 0







Figure -Sa‘-Gama+r§di§tio'n log. Mca.ﬁ”\/“e,

- Logging datum land surface
Altitude of land surface (ft)

Date __11-~-28-61

¥ield No, MCO-6 Casing diameter (inches)

surface (ft) _ 70,7  Depth to water below land surface (ft) _32.5

lLength of casing below land

Bquipment USGS 1-65717

1l

Logging Data

Probe sensitivity High, Logged out

Neter Reading
_-0.0060_MRE

Gém-kay circuit scale 0,01 _ Potential circuit scale 8 Time constant _ 10

Statistical Variation 174 _ in, at _@2  ft
Calibration in hole:

Depth (ft)

G-R Bcale .01 Time constant 10
(G-R Scale g, Q] Pot. circ, scale _§5 )
Obs, Time (min)

= —

a0

o

7

Depth Scale 20 ft /in,
Radiation Intensity Increasing >

. .

S
4
\

| L
T

[ ~]

2o

30

&o

bo

To

- G0

I

i



'Iiﬂufiﬁ%ﬁm*éammawradiafiah'1og MCO0-6.58.

Field No, MCO-8_.5BCasing diameter (inches) 4 Length of casing below land

surface (ft) 42 Depth to water below land surface (ft) ___36.8 v

Logging datum land surface -
Altitude of land surface (ft) §,839.3

Date __]12-1-61 Equipment USGE 1-65717

Logging Data .
Run No, _ 1} of 1 runs, Probe sensitivity High, Logged out 12 ft/min
Garmma-Ray circuit scale 0,0} Potential circuit scale §  Time constant _}0Q ”{5
Statistical Variation )1/}6 in, at 39 ft G-R Bcale 0,0] Tin-'eomtaht .10
Calivration in hole: (G-R Scale 0,01 Pot, circ. scale _g_;_) ' B
Depth (ft) Obs, Time (winm) Meter Reading

" 39 1 0.008 MRH '

Remarks feet stee) casing; lower p ) plastiec caiin;
== == = == e —
RA Depth Bcale 20 ft /in, s
Radiation Intensity Increasing > Land : 7;
° o surface '
datum
1o —] == . /-]
0 ~— 20
3 1
3e So
N
d ve go
Seo 8o
40 b0
7e 10 o

(1.1
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Figure 7.--Gamma-radiation log MCO-7.

Field No.MCO-7 Casing diameter (inches) 3 Length of casing below land
surface (ft) _ 68.5 Depth to water below land surface (ft) 35,88

Logging datum land suyrface
Altitude of land surface (ft) 6,827.6

Date __11-30-81 Bquipment UsGS_1-85717

Logging Data

Run No, _1 of 1 runs, Probe sensitivity High, Logged out 12 _ ft/min
Gamma-Ray circuit scale 0,01 _ Potential circuit scale 5 Time constant __10

Btatistical Variation 1/4 __ in, at 85 ft G-R Scale 9:01 Time constant _10

Calibration in hole: (G-R Scaleqg_gy Pot, circ. scale _ 5§ )
Depth (ft) Obs, Time (sin) Meter Reading

85 1 —0.0080 MRH

.

Remarks _Plastic casing

Depth 8cale 20 ft /in.

Radiation Intensity Increasing = Land
° o surface
" datum
) |
o > o
~u
a0 — 20
<
<
—
3e \,‘ 3o
- Yo fo
L
so 1? so
V
»)
éo bo
7. 70
8o .0
9o 90
g wn




Figure 8.--Gamma-radiation log MCO-7.5.

Field No. MCQO-7.5 Casing diameter (inches)

surface (ft) _ 60 Depth to water below land surface (ft) 41.1

3 Length of casing below land

Logging datum land surface
Altitoude of land surface (ft) 8,808,68
‘Date _11-208-61 Equipment USGS 1-65717

Logging Data

Run No, 1 of 1 runs, Probe sensitivity High. Logged out 12 _ft/min
Gamma-Ray circuit scale 0,01 _ Potential circuit scale __35 Time constunt _10

Statistical Variation 1/8  in, at 51 ft G-R Scale 0,01 Time constant
)

Remarks

Calibration in hole: (G-R Scale 0,01 Pot, circ. scale _5
Depth (ft) Obs. Time (w®in) NMeter Reading
(33 1 0,0088 MRY

10

Plastie casing

Depth Scale 20 ft /in,
Radiation Intensity Increasing >

90

30

(-1

90

(K21

Land

o surface J

©

2o

3o

70

8o

100

datum
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‘i gure 9.-—Gama-radiat:loﬁ log MCO-8.

Field No, MCO-8 Casing diameter (inches) 3 Length of casing below land

surface (ft) 83.4 Depth to water below land surface (ft)

Loggiﬁg datum lgnd surface
Altitude of land surface (ft) 6,797,.3

60,2

Date _11-29-861 Equipment

USGS 1-65717

Logging Data
Run No, 1l of 1 runs, Probe sensitivity High,

Gamma-Ray circuit scale 0,01 _ Potential circuit scale

Logged out ___12 ft/min

5
Statistical Variation _1/4___ in, at 80 ft G-R Scale 0,01 Time constant _10

Tine constant

Calibration in holet (G-R Scale 0,01 Pot, circ, scale _8 )

Depth (ft) Obg, Time (min)
' 80 1

i

Meter Reading
0,0043 MRH

10

Remarks __ Plastic casing

Depth Bcale 20 ft /in,

Radiation Intensity Increasing —'L"'“‘§>

1
10
[+
e~
pw §
[ ;
a0 2o
30 So
- yo 40
™
sy
So so
4o ['Y-)
oy
W
Ve ‘:} e
=
LT3 8o
0 » i 90

Land

o surface

datum



Figure 10&--Gamma-rad

—r e -

{ation log MCO-8.2.

Field No: MCO-8,2 Casing diameter (inches) 2 Length of casing below land
surface (ft) 70 ‘Depth to water below land surface (ft) 58
Logging datum land surface ’
Altitude of land surface (ft) 6,781.8
Date _ 11-268-61 Equipnent _USGS 1-65717
Logging Data o
Run No, _ 1 of 1 12 ft/min

runs, Probe sensitivity High, Logged out

Gamma-Ray circuit scale 0,01 _ Potential circuit scale 8 Time constant __ 10

Statistical Variation _}/4 _ in, at 86
Calibration in holes
Depth (ft)

Remarks

v

g¢

1

ft

G-R Scale _0.0) Time constant
(G-R Scale Q.01 Pot, circ, scale __ 35 )
Obs, Time (min)

Meter Reading

~—0.0003 MRH

Plastic casing

a0

Se

Ve

oo

Depth Scale 20 ft /in,

Radiation Intensity Increasing >

—FT
f—
2
S
—r
—r=
—
<

o surface

o

20

3o

bo

70

|1

90

00

Land

datun
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Fi’ﬂ}“ 1l.--GCamma-radiation log MCO-9.
Field No, MCO-8 _ Casing diameter (inches) 3 Length of casing below land

surface (ft) 55.5 Depth to water below land surface (ft) dry

Logging datum langd surface -
Altitude of land surface (ft) 6,748.8

.  Date _11-29-61 Equipment USGS 1-65717

' Logging Data
: Run No, 1l ot 1 runs, Probe sensitivity High, Logged out 12 ft/min

'Gama-Ray circuit scale 0,01  Potential circuit scale 8 Time conetant __10
Statistical Variation _1/8 _ in, at 54 ft G-R Scale _0.0]1 Time constant _1Q0
Calibration in holes (G-R Scale 0,01 Pot, circ, scale __5_ )
| Depth (f¢) Obg, Time (min) Meter Reading

"84 1 0.0068 MRH

Remarks __Plastic easing

e
— ———

i

Depth Scale 20 ft /in,

Radiation Intensity Increasing > Land
° o surface
} datum
to b} ~— o
ac_:( i
—
a0 Ai—— 20
3¢ 30
b ol
")
- ¢e 3 o
.
g’
So S0
$0 bo
7 18
18 | 1
qo Qo




Figure 12.-~-Gamma-radiation log TSCO-1.

Field No,TSC0O-1 Casing diameter (inches) - Length of casing below land
surface (ft) - Depth to water below land surface (ft) dry

Logging datum land surface -
Altitude of land surface (ft) 6,808.0

Date _ 11-28-81 Equipment UsGs 1-65717

Logging Data

Run No, l ot 1 _ runs, Probe sensitivity High, Logged odt 12 ft/min
Gamma-Ray circuit scale _0,01 _ Potential circuit scale 5 Time constant _10
Statistical Variation _1/4 in, at 33 ft G-R Scale 0,01 Time constant
" Calibration in hole: (G-R Scale 0,01 Pot, circ. scale 5
Depth (ft) Obs, Time (win) Neter Reading
33 1 0,0086 MRH

Remarks Open hele, 3 inches in diameter

= —— =

Depth Scale 20 ft /in,

Radiation Intensity Increasing 9 Land
° o surface
datum
io /I 0
\ﬂ' -
o ¥
a0 \ 20
e )
3¢ 30
= g
- 4o go
Seo o
éo b0
7e 10
Be 8o ::
X0
Q¢

i
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gure 13..-.Gamms-radiation log MCM-2.2.

Field No NCM 2,2 Casing diameter (inches) -~

surface (1t) - Depth to water below land surface (ft) __dry
Logging datum land surface - -

Altitude of land surface (ft) 7,109

Date 13-1-61 . Equipment USGS 1-65717

Length of casing below land

Logging Data

Run No, _1 of 1 runs, Probe sensitivity High, Logged out 12
Gamma-Ray circuit scale _ 0,01 Potential circuit scale 5 Time constant

ft/min

10

Statisticasl Variation 1/8 1in, at 87 ft G-R Scale ©0.01 Time constant
Calibration in hole:t (G-R Scale 0,01 Pot, circ. scale __5_ )

Remarks

Depth (ft) Obs. Time (min) Meter Reading
* 87 1

0,0063__MRE

Inelined hole 30°* from vertical -~ open hole

B Depth Scale 20 ft /in,
Radiation Intensity Increasing =

o \\
P,
a0 P
: yJ
[ ¢
[ 4
{ i
3¢ -
Pdl
3 P
yi
Yo LY
N
b W
_‘
So
A
&o (

8¢
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o

2o

3o

bo

To
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00
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o surface

datum



Figure 17.--gamma-radiation log MCM-5A.

Field No, MNQM-5A Casing diameter (inches) 2 Length of casing below land
surface (ft) 28 Depth to water below land surface (ft) 26.3

Logging datum land surface

Altitude of land surface (ft)

6,881 .4

Date 11-28-61 Equipment USGS 1-65717
Logging Data
Run No, 1 of 1 runs, Probe sensitivity High, Logged out 12  ft/min
Gamma-Ray circuit scale _0,01 - Potential circuit scale __8 Tiwe constant 10
Statistical Variation _3/16 in, at 24 _ ft G-R Scale 0,01 Time constant _}0
Calibration in hole: (G-R Scale 0,01Pot. circ. scale 5 )
Depth (ft) Obs, Time (win) Meter Reading
g X ..

Remarks

0,0088 MRH

Plastic casing

a0

3

Yo

Se

oo

Depth Scale 20 ft /in.

Radiation lntepgity Increasing >

L.

—=
45
> |
£
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2o

So
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8o

90
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Land
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Figure 18,--Gamma-radiation log MCM-5B.

Field No, MQM-5B Casing diameter (1nchps) 2 Length of casing below lgnd
surface (ft) 30 Depth to water below land surface (ft) 23,9

Logging datum land surface ’

Altitude of land surface (ft) 6,879.0

Date _ 11-28-6}1 _ Equiprent USGS 1-65717

Logging Data
Run No, 1 of 1 runs, Probe sensitivity High, Logged out 12  ft/min

Gamma-Ray circuit scale 0,01 _ Potential circuit scale 5 Time constant 10
Statistical Variation _1/4 _ in, at 30 ft G-R Scale 0,01 Time constant _ 10
Calibration in hole: (G-R Scale 0,01 Pot, circ. scale _5_ )

Depth (ft) Obs, Time (®in) Meter Reading
30 1 0.,0087 MRH

Remarks _ Plastiec casing
) Depth Bcale 20 ft /in,

Radiation Intensity Increasing > Land
o v, o surface
A ¢ datum
IS sanmal
g~
‘o z 0
—
20 f 20
3e = Jo
i Ye g0
So so
b0 (Y.}
7e 7o
(-1 [ 7]
90 Qo
too 00




Figure 19, .-Gamma-radiation log MCM-5C.

13

Field No, MOM-5C Casing diameter (inches) 2 Length of casing below land }ji
surface (ft) 37 Depth to water below land surface (ft) 22.%5 V

Logging datum land surface
Altitade of land surface (ft) 6,877,.6

Date 11-28-6) Equipment USGS 1-65717

Logging Data

Run No. 1 of 1 runs, Probe sensitivity High, Logged out 12 _ ft/min
Gamma-Ray circuit scale 0,01 _ Potential circuit scale ) Time constant _10

‘Statistical Variation 1/4 _ in, at 37 ft G-R 8Bcale 0.01 Time constant _ 10
Calibration in hole: (G-R Scale 0,01 Pot, circ. scale _8 )

Depth (ft) Obs, Time (win) Meter Reading
- 1 0,0063 MRH

Remarks _ Plastic casing

Depth Scale 20 ft /in,

Radiation Intensity Increasing ; Land :
° o surface J
datum
o )
X
10 h /0
20 _‘ 20
—~—
\
30 N 30
)
Ao
hd Yo o
So . so
éo0 - bo
7e 70
2o 8o
90 9o
100 100




Figure 20.--GCamma-radiation log MCM-6A.

Field No. MQM-8A Casing diameter (inches) 2 Length of casing below land
surface (ft) _17.8. Depth to water below land surface (ft) dry

Logging datum land surface
Altitade of Jand surface (ft) 6,852,6

Date _ 11-27-61 Equipment USGS 1-65717
Logging Data o
Run No, _1 of 1 runs, Probe sensitivity High, Logged out 12 _ ft/min
Gamma-Ray circuit scele 0,01 = Potential circuit scale 5 Time constant __10
Statistical Variation _1/8 _ in, at 18 ft G-R Scale 0,01 _Time constant _ 10
Calibration in hole: (G-R Scale 0,01 Pot, circ. scale ;j;__)
Depth (ft) Obs, Time (win) Meter Reading
18 1 0,0071 MRH
Remarks Plastic casing
Depth Scale 20 ft /in.
Land

Radiation Intensity Increasing >

_—

3¢

8o

o surface

/o

20

3o

bo

70

90

[X=1-]

00

datum



Figure 2], ..Gamma-radiation log MCM-6B.

Field No. _MQM-6B Casing diameter (inches) 2 Length of casing below land ‘:}‘
surface (ft) _ 51,8 Depth to water below land surface (ft) 34.8

Logging datum lsnd surface
Altitude of land surface (ft) 6,851,2
Date _ 11-28-81 Equipment USGS 1-65717

Logging Data

Run No, 1 of 1 runs. Probe sensitivity High., Logged out 12 ft/min
Gamma-Ray circuit scale 0,01 _ Potential circuit scale $§ Tine constant _10 :
Statistical Variation _1/8 _ in, at 52 1t .G—R Scale Q.0} Time constant _ 10
Calibration in hole: (G-R Scale 0,01 Pot, circ. scale _3 )
Depth (ft) Obs. Time (®in) Neter Réading
© 52 1 ' _0.0068 MRH

Remarks Plastic casing

Depth Scale 20 ft /in,

Radiation Intensity Increasing > Land "m
o o surface
datum
o &\ /0
Ay
a0 ﬁfi; 20
7
3e ) 30
\‘
—
4 'xd go
k4
[d
So so
éo Y]
7e — 0
B |
8o 8o )
qe 9o
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© figure 22 . _Gapma-radiation log MCM-6C,

Field No. MQM-6C Casing diameter (inches) _2 Length of casing below land
surface (ft) __ 86,8 Depth to water below land surface (ft) 34.8

Logging datum ___land surface - ’

Altitude of land surface (ft) 8,881.0

Date __1}1-28-0) Equipment UsSG8 1-65717

|

Logging Data
Run No, __1 of _1  runs, Probe sensitivity Bigh, Logged out 12 ft/min

Gamma-Ray circuit scale _0,0} _ Potential circuit scale 8 Time constant __10
Statistical Variation 1/4 _ in, at __ 56 _ ft G-R Scale 0,01 _ Time constant 1@ __
Calibration in hole: (G-R Scale 0,01 Pot, circ. scale __§ )
Depth (ft) Obs. Time (min) Neter Reading
R L . : 1 0068

i

Remarks Plastic casing

I

Radiation Intensity Increasing > Land
° : o surface
datum
- = . -
Ny
0 o
 { \
3 » 3o
hd Ve 8o
e
~—
£o s0
60 <= (Y]
7e 10
8¢ 8o
90 - 90
- 0o




Figure 23 __ Gemma-radiation log MCM-6D.

Field No, NON-6D Casing diameter (inches) _ 2

Length of casing below land

surface (ft) _34,%9 Depth to water below land surface (ft) dry
Logging datum land surface ’

Altitude of land surface (ft) 6,850,0

Date _ 11-28-63 Equipment UsSGS 1-65717

Logging Data

Run No. _ 1 of 1 _runs, Probe sensitivity High, Logged out 12 ft/min
Gamma-Ray circuit scale 0,01 _ Potential circuit scale 5 Time constant __10

Statistical Variation _1/8 _ in, at __ 35 ft G-R Scale 0,01  Time constant _ 10

Remarks

Calibration in hole: (G-R Scale 0,01 Pot, circ., scale _ 8
Depth (ft)

-

35

Obs, Time (win) NMeter Reading

1 0,0059 MRH

Plustic caeing

-

Depth Scale 20 ft /in,
Radiation Intensity Increasing =

4rth"’y1~ "y

4o

-1

o surface

10

20

3o

b0
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to

90

00

Land

datum
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Altitude of land surface (ft)
Date 11-28-61

Figure 24.--Gamma-radiation log 6E.

Field No. MCM-6E Casing diameter (inches)
surface (ft) _ 21 Depth to water below land surface (ft)

Logging datum land surface

Length of casing below land

6,830,.6

Equipment USGS . 1-65717

1

Calibration in hole:
Depth (ft)

. Remarks _Plaptic casing

Logging Data
Probe sensitivity High,

Logged out

Meter Reading
—-0,0068 MRH

Gamma-Ray circuit scele Q,Ql _ Potential circuit scale o) Time constant 10

Statistical Varistion }1/4_ _ in, at _ 20 ft G-R 8cale 0.0} Time constant _ 10

(G-R Scale 0,01 Pot, circ, scale __ 8§ )
Obs, Time (win)

b}

ic

Yo

éo

7e

8o

Depth Scale 20 ft /in.
Radiation Intensity Increasing é;

e ————

h.f'JHu'}

o surface

10

o

L 1-]

bo

70
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Figure 25,-.Gamma-radiation log 6.5.

Field No. MCM-6.5 Casing diameter (inches) 2

surface (ft) 98

Logging datum isnd surface

[

Length of casing below land

Depth to water below land surface (ft) 37.6

Altitude of land surface (ft) _6,840.2
Date ___12-1-61 Equipment USGS 1-65717
¢ Logging Data
Run No, 1 of 1__ runs, Probe sensitivity High, Logged out 12 ft/min
Gamma-Ray circuit scele 0,01  Potential circuit scale 8 Tiwme constant 10
Statistical Variation _1/16 in, at 88 ft G-R Scale 0,01 Time constant 10
Calibration in hole: (G-R Scale 0,01 Pot, circ, scale _3 _ )
Depth (ft) Obs, Time (win) Meter Reading
© 88 1 0,0059 MRE_
Yo 61 1 ,0069 MRH
14 1 ; 40044 MRH
Remarks Double cased 4" steel casing to 51 ft; 98 £t plastic casing
Depth Scale 20 ft /in. o
Radiation Intensity Increasing > Land .
° o surface )
datum
: -—
: —
i0 - 20

3

3o

Te
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—
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Field No, MOM-7.5 Casing diameter (inches) 2
24

surface (ft)

Figure 26,--Gamma-radiation log 7.5.

Length of casing below land

Depth to water below land surface (ft) _ 40,1

Logging datum lgnd surface -
Altitude of land surface (ft) 6,809.4

Date 11-28-61 Eguipment UsSGs 1-65717
Logging Data _—
Run No, l1 of 1 runs, Probe sensiti;ity High, Logged out 12 ft/min
Gamma-Ray circuit scale 0,01 _ Potential circuit scale 8 _ Time constant __10
Ststistical Variation _1/8 _ in, at. 86 ft G-R Scale 0,01 ~_ Time constant __ 10
Calibration in hole: (G-R Scale 0,0l Pot, circ, scale _ 5 )
Depth (ft) Obs., Time (®in) Meter Reading
" %8 1 0,0086 MRH
Remarks _Double cesed 66 ft steel casing; 83 ft;plaitic casing
Depth Scale 20 ft /in, - -
Land

Yo

So

8o

1oé

Radiation Intensity Increasing >

o surface

1o

20

3o

70

g0

100

datum



Figure 27, -.Gamma-radiation log MCM-8A.

Field No. MCQ-8A Casing diameter (inches) -

surface (ft)

Logging datum

Depth to water below land surface (ft) ary

Length of casing below land

land surface

Altitude of land surface (ft) 6,797.6

Date _11-26-61

Equipment

USGS 1-65717

Run No,

Gamma-Ray circuit scale 0,01 _ Potential circuit scale __ 5

1

ot

1

Logging Data

Etatistical Variation

Remarks

Calibration in hole: (G-R Scale 0,01 Pot, circ, scale _ 5
Depth (ft)

45

_1/4 _ in. at 45 _ft G-R Scale 0.01

Obs, Time (®in) Meter Reading
1 0,00468 MRH

Open hole, 3 inches in diameter

Tine constant

Time constant
)

runs, Probe sensitivity High, Logged out 12 _ ftt/min

10

a0

se

8o

Depth Scale =20 ft /in,
Radiation Intensity Increasing >

L

e —

S

—

v

S
P
f
=
- __)

éo

3o

bo

70

1.

9o

1.2

Land
o s8urface

datum

10

J



Figure 28.--Gamma-radiation log MCM-8B.

Field No.MQM-8B Casing diameter (inches) 2 Length of casing below land

surface (ft) __ 30  Depth to water below land surface (ft) dry
Logging datum land surface
Altitude of land surface (ft) 6,797.2
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Figure 29.--Gamma-radiation log MCM~8C.

Field No.MQN-8C Casing diameter (inches) 2 Length of casing below land
surface (ft) 66 Depth to water below land surface (ff) 60,2

Logging datum ____ _land surface
Altitude of land surface (ft) 6,797.3

Date _11-20-61 . Equipment USGS 1-65717
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Figure 30.--Gamma-radiation log MCM-8D.

Field No, MCM-8D Casing diameter (inches) 2 Length of casing below land
' surface (ft) __86,3 Depth to water below land surface (ft) __ 59,2
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Figure 31..-Gamma-radiation log MCM-8E,

e |
Field No. MCM-8E Casing diameter (inches) 2 _ Length of casing below land “&p
‘surface (ft) 52.6 Depth to water below land surface (ft) dry

Logging datum lgdd surface
Altitude of land surface (ft) 6,796,.9

Date _33-29-8) Equipment USGS 1-85717

Logging Data
Run No, 1l of 1 runs. Probe sensitivity High, Logged out 12 ft/min

Gamma-Ray circuit scale 0.0  pPotential circuilt scale 5 Time constant 10
Statistical Variation _1/8 _ in, at 53 ft G-R Scale 0,01 _ Time constant _ 10
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Figure 32,--Gamma-radiation log MCM-8F.

Field No, MQM-8F Casing diameter (inches) 2 Length of casing below land
surface (ft) _ 23.1 Depth to water below land surface (ft) dry

Logging datum land surface

Altitude of land surface (ft) _ 6,799,.2
Date 11~-20-61 . Equipment UsSG8 1-65717

Logging Data

Run No, 1 of 1 runs, Probe sensitivity High, Logged out 12 ft/min
Gamma-Ray circuit scale 0,01 = Potential circuit scale S5 Time constant _10

Statigtical Variation _1/4 _ in, at 23 ft G-R Scale 0,0} Time constant 10
Calibration in hole: (G-R Scale 0,01 Pot, circ. scale _5__ )

Depth (ft) Obs. Time (min) Meter Reading
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‘1gure 33, ..Gamma-radiation log MCM-10.

Field No.MQM-10 Casing diameter (inches) 2 _ Length of casing below land 4::»
surface (ft) _67.2 Depth to water below land surface (ft) dry W

Logging datum lend surfacge
Altitude of land surface (ft) _6,730.9
Date 11-20-61 Equipment USGS 1-65717
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Gamma-Ray circuit scale Q.01 _ Potential circuit scale 5 Time constant 10
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Figure 34,--Gamma-radiation log XSCM-1.

Field No,I8CM<) Casing diameter (inches) - _ Length of casing below land
surface (ft) __ .~ Depth to water below land surface (ft) dry

Logging datum land surface
Altitude of land surface (ft) 6,858.6

Date _11-28-8) Equipment USGS 1-65717

Logging Data

Run No, 1 of 1  runs., Probe sensitivity High, Logged out 12 £t /min

Gamma-Ray circuit scale 0,0}  Potential circuit scale 6 Time constant 10

Statietical Variation _1/8 in, at 23 ft G-R Scale Q.01 Time constant _ 10
Calibration in hole: (G-R Scale 0,01 Pot, circ, scale __8_ )
' Depth (ft) Obs. Time (®in) Meter Reading
v 23 1 0,0062 MRH
Remarks Open hole, 3 inches in diameter
Depth Scale 20 ft /in,
Radiation Intensity Increasing > ' Land
° Y o surface
% datum
N\
i
] EF‘ﬁ o
N <
a0 . 20
L
30 3o
d o go
So so
iov b0
7e K/
8o . 1]
qo . 9o
100 100




- - =2 T . h}cr or Field No. H:ZHT&-— _ M CM/! 7A

i e PR SNV e *g
o i IR VT : . ; jecth hame
¥V oLt Ll e v - . ; X} i N ——— e —_— —_— o e i ——
——— . ‘ ieal Survey o,
J S SR ; . -
- ‘ ) i . . — -

| L O U GO . AN ‘. o L i : : . Y

o _ o o o bemreedeians . land purface
. i e 0 R S

Iad 5.
\_,;:Au~ )
Cosoaar Lilan. " : e .
Diam SR : P
i, . 1
Bor: i, N It
Diaw. . sy v 11-29-61
'J: t . [ i:[..'_\ - .
Fiiter
S . 1__‘t f’_“d__l> Llise, T O X - tensy
. U Troamans G asKay 0 e ]
o S T e e Pol L G ] -
] 1 ‘
S - R ; bl 12 i G N, i .01
' feve ) B Yo ) Pooon g : s i ‘ 5 oo 10

e
~
[

—

surlaco
D.’ll [

f

Toral Depuh Foo dnteevel tod Pl T

Fluia in hole: Charactwed i

()

Flodd devel T Tewoer e e L R SR — E

LI S

B I e B o [P
PDate B A Pt I[ T " - R
T
'-7,\,‘; it iU Iy\.””x)(:l..”‘ u I EE .yt v P ) i ‘ o o - T T T o - )
B S G LA DR S AN R NNV (S B S Co b e et ;
R;l(uu C ,v/ {. n (92 U (o ! ! o ! T T T N
e e [T - .

Radiation Intensity lucroases

e s 2 et e e e >




Owner or Field No. Mem9ub~ /UM C A1 L

AN |[Project Name

Geological Survey No.

L URATORY o
I

1rado State_ New Mexico County
Leioltd 1

Location Los Alamos

|
s R

=
C
pe
L.
e,
o
ot
=
=
=
-
o
(.
I
—
ja—
Pt
=z
el
y—
—
)
&
-
3
oz
=

Deptn Datum: _._laud surface
N — is 0 fu, (abe
Casing Dat. Open hole

il o daluitude: MP ) Tr. Laird surface £,
3L | ‘g i, CL . vy Al FR S N e et e et e
e b . A A | Determined by
D, Lo, Theckness 10, R T e s e i e
Diaw, i fr. Thicknes S L Coerator( S)_._-___,_ IS?_opman ) ~

Lore: Jiam. i1, fr,t fe. . . . L L
e bsa - i t:i““"'-'“—"f[ . Equioment {(Vehlole ISR Jo. 1 65]17 o ml_!;zl v 11-29-61 ... .

1
L.

[Yiam. in,

Diamw, (S & S ST & e e e _— P
Filter: Type Thickness  Characteristics, :
IR 4 8 S SR e PRuU NOL L ot St i s -

rl.to

Periorat juns, Screcn; Type, oise ’ Cemee e T T oot ' N e e

e Vooped outs L2 i 0 e v .01

Water jfevel LLCabowe  boelowd

,which 1= LU fabovebuiow)

surface. Shut-in head arter (s ., mins )

I Statislical s ocie 1/8 Coeoan 41 o din
Dal e : Gl Seale .01 bree st 10

Total Depth o, 1nterval logeod trLLo R, . . ) o .
pth - . O s ; Calibration o ncie: (O-R Scaie 01 ARSI
41 L. , " BRI ) -
s Dol (0L L) Obis Tlme o)
Fluid in hole: Characteristicy )
Fluid level fr. Fluid Temperature oF.,

D at e . Date e e e

Water: Temperatuve  OF. at . Field Cond, ) - T e
Ra(uu ¢/L__ Beta-GammaCuu c¢/L  U0-3 gr/t _
Rewarks L L

Radiation Intensity Increases N Deptn Scule: 20 fr./in




| SCOM]

I , -
- — / ot ~ N . _
. New Mexico Lo
_ - ——
" : _. .. land surface
T Ope.. hole N, ’
) - .
, i - Koopmau
. - [ j I 65717
,.:\”" : , i w,
: N R . . m__.,_ . H. H
i ;
[ : : . | e
, ., /\ \ A ' /_ o , A
12
, ; , x 5
. i : < ‘o i BT : W\b
w ) , .01
IR RIENT v . 01
a - : 33 1
. o ¢ ! Ut | .
1 ,,,v " ¢ \ R ; ! 4 - [ [ L Ve
Pttt . i

i3

11-29-¢1

M” : .-

.01
10




Owner ov Ticld No. MCO 4 - o

oo P e ject Noe

1 T o N
Ga LTd Ll DuTVe Nao.

|8

siote . New Mexico Countw

Pocativa . Los Alamos

ooy : Lo \ i N S 1 : . . N :
IR S PR TR : ! i ’. i : S . N 2
NI S PR . P A T . i - 7 . it i o

boer s Dutun: Top of 2" plastic casing

- (S i . - e N
1 3 L RV O PP A O




ot New Mexico . Luualy

Lot Los Alamos

e
~

Koopman . . . e
e e et Pl (V0 ®ely T 65717 Bate 12-1-61_ ..

Vi o, Pl L, ‘ .
o e e '
- Dt . I'L Lo b [ - e
- . e |

Filter: Type B  Thickness Chiag i S is i

.
i N
e VU B\ . f . CoerLivity
|
4
) ] Vi it Ll h il - |
! I T ! - - ~
- - T : ‘ HERITCRNCETI T
P : o Y o
HESIRS !
USSP, e !
- i
e ,_l' e - R : i i } NSRS N
. b o . i i R :
Let FU,(abuve juelow) Pt ! o Ll ~ ~
,which is L shove  potow )
N N — g e ‘ _ _ .
St nead qrtey RERTIAN N A L Vo LU UMen e deaad
e i
) ' w G

“otal vbepth for. Interval lopooed vt

Pobrantion tn o noder (G- Do Por LoiTeLslale )

pluld in hole: Chyracteristics

Fluid level _ oo Fluld Temporatoe T I T o T
Dace Dat e e e - - ST
Wwaters Temperatoye S at Cobield Coad, ; ~
RaCuu c/L Beta=Gammna (uu o ULG-3 o |

Remaiks *Not deep enough to log, Readin. from bottom: .
0.063 MPH

Depthh Scale: fr./in.




da(uu ¢

"’ L_.. -

i Owner or Field No., MEMSe- MOP - % A
CLprreject Name L o
Geological Survey No. .
State  New Mexico o Counu. e -
Location Los Alamos 7
.'.._‘:_ N . : ! L L e
Y 1. ( ot .
3 Deptis Datane land surface . ... ... ___ _ _
o - N 1 e O o I R A A T VI O A
Lasing Data
ek Aloivuds o 70 s b
PHLUKIAC o~ v e o
: . PO
Phio s - -
iok ey oo, L
Shroebtoar 3 . (WISECTEN TR .;,l_ KOOPMB
.'! j - -
o~ : . beo - . FO R .
D, " it ; E:_,_xl;,:‘.«;“ el Neody 1 685717 . ]_1_;2_9.61
- p— - ”.f‘L . U ..,Lr" : P e D S il o - R e
sil Tope o Hiidickneys Characiond iv Lo it
e to i , .
e e B A S, — N i 1 1 ! P { . ¢ Vi, e
| - T
SN . 1 R A ) ) o o i &
- - ' 12 8 .01
N ) b uv ,.- i 5 L 10
S CwWhnadh . Dodabove b P
VuUTl , Poabltes i, b A S A 1/‘0 45 ! .
e . i .
o/ lLL’u. o o } R Tew .Ol i 10
Pl d UL[‘)LH .i?,,, Int s Lo, Cod UL l »
P - e - - - ;i. N N B Lt e .01 RN
R % | bt 3 . : . : -
i X . ) i Lo { Ll H u
Laoid i hootes Characee i 0o !
- S L Lo S . . : 45 1 R
Flot L H Tl Ter oy e A .004()_ )
it b T S e
R S T A N SR A & '{ Lo tead ol -




ﬁﬁvr or Field No. MCM  5C_ . ) L ﬁ_“w“ _

Project Name

5

i i vy . Ty o )
———— o b lg(ll SULVEY Nu.
\ . . s d 2
i

L , L Dt _.New Mexico . _ _ towoiy o

J . PN
= od it lon
: ; . N . , N . N
[N S i . > aul, i - K
% . - _ N S .

o Inp OfA casing . - e T S WG : 3

T T 1 e Lantd swrt oo,
\ E Lt e
in. ot tt Poknens i e e e
: re Bress ’ - :
UL Thiiaeny T
— — e e DU 0 Koopman e
S0 HEITIN i, TULto . : )
e A G ment oo, 1 65717 . 11-28-61
: H IR DU in. - - . : - S e e
Do, in T - - ~n
P, —— ‘y — - - e - .
Fiiler 1o Thickneos O A O
R e , -
4 ]
U P ) I ar 1 1 D e
FLorin ) B ) ’
e e i
Puolb tor el SOl UUn (R i. e
[ : S
F] 1
i . . 12 .01
SRRy e f e b ; ! 5 10
o _ ) o 1o 'y .
AT S U= S : B ] b L 1/4 39 )
b (.‘,w......v_._...,...._._.__..,“‘_,h__m [, R N 001 ' 10

Total eyt . Sl neerval b Lo { :
: T ) LR feolihu b dn noder (U-d .01 . e . t. 5 )

. , . N
: S - . -
caler ompordgiare A i td ond., i ) ) :
Ko(uu o L L s ULi0- e T
e I e |
. .
il-; e K

Radiation Intensity Increases Depth Scale: 20 e




[
I M vl T IR S Owner or ‘rlle NU'_—_. _mﬂ Q_Q e i e < e - —_————

Coonhe e Sl - RSP ; . .
l No,
S . B
e, mlate  New Mexigo ¢ . o
Location  Los Alamos _
Gopin Dooun o Top o‘g plg_stic gas‘igg B
- T e Tmmm T ol v

Moy e, i . N P
o bwruude . T i : Lt . N .

Coviu oo 20 0n. 1 N U S IO Lo . e e

L

iluan, in, re.to

Ty ey -
DR Liv, L,

Padiaer: faype Thickiteus Loaracievisticg,

v
y
i
’

L . - )
. witien sz oty i d
sarfave, icad gty E Ve , > | Pl ! 1/4 57 L T

U N (SR VI PR IR N L RN B elecile 5

5
-1 .0069
Water: dempeval i L e o - T

1

Ra(uu c/L




) ' ﬁ C . e e (ﬁ or Field No. MCM 6D ﬁ
J . R WL VP T X | ,

Y 3 o LRI
. RS A TARN o T Ploject Nane
[T A S S AT vUONLL Ve Loyl SN EUEENE Y i ——

Geologioeal Survey No.

_New Mexico  GLownty R

_Los Alamos _

Sstate

Locatiun

R NSRS E AR ! ! Sel ‘ YK g
Ve - N o Dot kx.“._,«)_g KR T I - h . o] . _.! ‘S K W

cavove poelowy Land suvface,

bepti butwem: - Top of 2! plastic casing_ ek
H. 1 : : ‘

AlUle i i oond oarioae L
Canin i . o ":;‘ "u, >>>>> ) T
RO .. Koopman R
. |
Bore: [ TN N e : . N .
ot C ‘E,él;',lii‘.v?\'il' e Le N 65717 R 1]_.”28‘_._.()1

Thickness _LﬂjiiuLtrigfftﬁ‘ : ool ot

tLLuto |
2] + 1y ‘ < BN 3 : - B .
Py [P i ., (SRS Lt i - o
- —— e N —_ i '
) !

ot U'.'i"ill ] .“,,ft‘.‘ Interval o s o o "1",.3 ‘

56 . , ot '
e e e e o T A A ? (},_.:?: - J‘>|| \ e - o i Ly idiil“
Plutd L nege: Cueracter s lies

. .. i

Fluid Toved Do Fiadd T cratunve

il M i)l‘k - - = - - e e
Wl Do roc o Fooat fold Tond,
Ra(ue ofL Buta-Co e (ue ¢ G- oyl
, S
Ry ks

Padlation Tntensity Increasces Dopth Scale:

e e o e o+ s e )




. ‘. :
. C .
I
Casin ‘
D i D!
Bav i i
iyin L
1 :
Filter: Pyvpe o
i
HE
£ N
[
Lerg 3
ALt [
ot
ol Do
Piaid in
Filaeld T
Dl
Wat e [THEENY

Ra(ueu ¢/i,

701 ¢ e

S ARG T VRS P R ION

r—

2\

e it e

Owner or Field No._~  MCM 6B

Projuct

wame

N

Tueoiwepical Survey No.

Hlote Couni

__New Mexico

1 o0 ey )
ottt 0  lLos Alamos .. .
S Tty GO S R

R Jotwini_ Top of plastic casing T S S
o e e e s e T Tt L~ Lo e w0 e
L bata
[T : i W
S - - . e et o
- S ; ¢..to o : Koopman
JR |
e - St Venocte oY T 65717 11-28-61
Frot LN LTI D T I T U T
S e i
o Thickness R R N ‘ i -
e e R o " T 1 ] 1 1oLt ; ) : o=
' U ‘ - o b '
12 . | .01
i e . RS S Sy} ' L ‘ 5 10 .
Wil i {abave
i RN — Pl 1/8 53
, ) y .01 1 10
i Pt ot It H i !
’ - ’ fooadbaini Do H .01 Lo i 5
53 o ! L ‘ T
- e ST e i Do 2t i Lo
T BT O SRR S i
e T e e _ 53 1 .0068
i Luial Doy v - B
Date ; e -
. - e e}
! < o Cle it oond : e -
G enn g o (SN R E R T o | : '
—— -~ N .....,..,,..l
‘ !I) g 1l o . )
SR TRS '
PN B 1 g8 2001 ke, 08 4 e e i e
e e it o 3t b

~—\N\‘

\

e Sl

ARSI A AN,

NI




" ) £ 3 ; . 5 Ar or Ficid ho  Mco 6 o - “‘.,g g_ )
’ ' ‘ | I'L‘»j\.«:" e e - ; .
2 = leod e sarves S o
J niate  New Mexico o .o o )
e Locavion Los Alamog - o R
1 . ] e -
) vepti b:lum: H%gp of 3" plastic pipe _ == = ,uiio
N o T ) T 'i-“-j____‘ 8- ) N Dol Tl
Lt al
18 ; .3 i . PLib N I _ ) ‘
b ‘. ; Y
RN :

. _ OO L RO D A .. Koopman A .
“*A_zi:“m“.m :..;W..Am.mfi' e o0 165717 l¥j28-bl

IRt . , : 12 TR .01
! ! { T L i ' 5 10_ B,
N TR 5_ CoL S ' T T A 1/4 ' _ 69 - A
Sl I | R T 01 - 10

tid o o H Ul dhu
i 1 - T
) - L | - o
- - i
| (S i [N Wit - 1L O N SN —
) ! o )
Patuu oL Bt Gt SRR RV ‘o
RN HN B RS

SlatnooIntensicy lucroasos o Duplin Scalbe: 20 !




Owner or Fiedld No. —  McM 8D

Project Nane

Geclapical Survey Nuo.

i ' . : - N
11 i i Ry L‘J T N 7 b. . o L - New ngi:co o _~C Ount ' o
RIS e —
=S Location _ _Los Alamos N

L s ‘ N TR A A R 1 ] 1 ; <o :
i . . ; oargaie WELe D d % 7 “ Sul. H

Denth Datung Top of 2" plas
L 1,00F O E AR

L5 °

tic pipe

: )

R R A SR 1 A

Vot e b
IR Sl 8 1D IR D ¥ SR A

too. . wi=;  Koopman

3O e i3 il UL, PN i ) .
Bosen e e Caneat (Wendvie s T-65717

[RD IR B GRS

Ui, vit j

,..
i
i

Filter: Yype o dhicknes s G e Lies,

2 N
B

Flold in hole: Chavacteristios

Fluid fove!l fo, tivid

Bate e
Water: fooperatm Loat CPiedd Cead,
Roofuu ¢/L Beta-Chommwlun ¢/ Uiv=-3 v/l
Remavks

Radiatio o Intenzity Increases ) pth Gl 20 -




‘ ey or Field No. wMCcM 8C._ . ) ( 3_
Froject Name

. \ N s 1 ‘ L AR < [
I ¢4£<. JAUANUENS ST WY « N )l I HL) \N 10 : [N e e e s e e e
— Gevlo.ical Survey No. ,
— e R : [ i o e e
il V. 4 “ i

A . . 1 . . [
St counrt .
oo stiate _ New Mexfeo -~ -———— T e e
e Location Los Alamos

. . ‘ e e . . .
LON B DU R A coahnn Woldd i bt L ! 5 S, i

Z &

vt

pepta batuw: - Top of 2" plastic casing S lah

OO S SOV N i 170 -,

{dwitiver PR IR N

Coasdins s Didti. T IR

iain. o 1L

.!)'A.Lufn{ ) R Lo

BOr e ﬁjfﬁ. in . V“fl.Ld_q lﬁquimen\ Coiieds fee ._I 65717 , 11-29-61

i, L. Lt.ee

Filter. Type ihicknoas Cunragiuls LU,

'
. - i < ‘
th [ Tt < \L.‘A: (RS .‘.’.'PL’ - - i o
o e l Ciion o
[

D W TR R S YE RV NI

welel Lemperature Fledd Cond, o
N U Beta-Gi Y X!l
Remarks
sV M5 et s g L TTIET I - == = = ITLSLIOITI I LI - by bl = T s

Hoadlatloon Intensity Lndroases Deptin Scalos R




. ey Owner oy Field No., MCO 8
OV V LT .
INT ST Project Name
U] B alt o i - — e e
— — Geological Survey No. o
Leoi o0 Loy _ T
s ‘e State  New Mexico . __twunty N
[N N ISR A N —
—_— Lucation Los Alaggg__ . o
aiih L S SO SR ST . __%;.____%"w_.,..'l‘« sec. 0 U R ___l,l,n
oepth Datum:  top of recorder platform B Pab
v - T e is . DLotanoeve,nelows b d Lok
S Daty Plastic
. U Jduivude: L, b sarina.
‘asinsg Do P Lo Lt hicKness ; N
Casing: D A }_4 e : St L S Do termiv
Dia. in. fo,to o, Thickness — in, S § e
Diam.  in.  ft.to_bt. Thickiness i, recater©sy  Koopman - o
Bore: Diant, in. (L.to i L , o :
; ] ST —— phquipwent (Veolole wooy 1 65717 SRR 11-29-61
Diam. in, tt.to__ ~1;t | B S 2 £778
in. Ltoto £ b -

Diam.

. _ , . i
Filter: Type ihickness Choracterisvios, ! Togoin Dot
- tr.to o ST & SEV TR 1 oI L orons, prun e ; BRE LT
fL.to o i
I . R . . TR Lokt GaomoreRay o
Pertoriations, SCrecn: Pvpe, sl ; ) R
R T TR e e L . Tl L SRS : 7 i
tt.to } ' e !
[ fr.ro SR i, cud H 12 LUl i, .01
water Level Tio{above below L S P 5 ! 10
Jwhicin 1
surface.  Shuat-Ln ead alrer St : ool b SR _1/4 e L 83 : 2 D
Datwe , e N B .01 “ 10
Total Depth L, Interval io.oued Te.io o . .
— - e Colibravion o oaotc o (=% o5 5

. e Denth (10 ) Obrs . T Lo Gin
Fluid in hole: Characteristics 83
Fluid level fr. Fluid Temperaturc S e T -
Date Date mme s e e e e
Water: Tanpurature A U . Ficid Cond, o
Ra(uu ¢/L Beta-Garma(uu /T U(l0-3 «v/1 )
Remarks

Radiation Intonsity lncreasces




1 : Vi i v Yy
LJ W HIRG! i cin ks A,.)‘i‘»\{,[j
N (e \g‘\ LT LTT Y T cvy
Dol ‘\L4 ,)('l\JA\\ DRI NI L j D

e

Ii L‘\‘LLJ-;

Diam. 3__4 i
Diamn,
D iam.

Coisrig

Diam.

Buce: i, i
Diam, in, fr.to o dt,
Diam. . ft.to __ft.

| =

in.
in.
in,

Filter: Type ) Thickn _Cunaracteciztics,
Lo e
Lo
Sypes wlee e

te
Wabtvr Level ft.(aboye, i tow)

whicr i

surface, shut-in ead

Jate

acbueyl

feo

,__
-
o

Depth

hole:
Fluid level
Date

Filuid in

tL. Fluid

Date

Interval L

\'ldluLLLllﬁLAL 5
l@mdrld[UIO

O

Owner MCO 9

or Ficld No,

Proiect Name

Geovlogical Survey No.

State New Mexico County

Location

—— LosAlamn&

e ‘ 1 ‘
% b L % Sec. 1 rg R 35

Depth Datum:

is

tOE_Of 3 3" plastic_ casing ,which
t. (above below) land SU;deE .

My L.ind e,

vetermined

vitude: surface

Vh

Opuesatior (v )‘,____ - _KQQPWBR

N‘-).)

I b57l7

Equipwent (Vehicle _bhate 11-29-61

o
i
Lovsing Data

R WO 1 of 1“_>runs. Probe Sansivivity {ligh 4%%®)
Des. oy Lo mrte Ganmia-Ray clreuwill scale

Potentiol crrouit sealte Time constant
! e e
|
L Sut 12 L prn, Gamma-~Roay olvoas U soals f01
; L T st ova e P constant 10
Statistico! riacio il 56 Meder geadiog

Lonst

, ime 4:1?._”1_0_«_

5 )

Leler (L-R O Scalw
Time

Lscale

.01 pouv.cive

CRLIL.

ading

Meter Fo

0068

Ly Obhs,

Water: Temperatur: VL at Coenad, B -
Ra(uu L/L___ Bu!a—mema(uu 20/l
Remarks o

Radiation

Intensity Increases




Owner or Field No. __Mco 7.5

T L inr o e  Proiec ATE
SCOURND WATER DRANCH |Preject Name —_

Cevloylcal Survey No.

J
PR R .

State  New Mexico ~~ County - —

-————_____..—'—— Locution Los Alamos o L

o DL ATTON 5 L L LooSec. Tl
Deptiv Datum: _ Top of 3" plastic casing __ = .~.%:
e e s e e e e e : 13 L. {anuve oo bow) Tand ST

X . e . Aluvirvude; MP L. Land suiritace
IR RN 3 . tL.L It. THiCrLESS in. e e e . o

o . Fr, Lo fr. Thicknoess i, T e s o e

. _—“_____'J'.:l L Z.)—--"——,-'fl' . Thic WNCS 5___»____1.» it. Lpera tr \ o | . ..___--,_Koopman,_m. o o
' R . e Fouipmwent (Vehicic Ho.y T 65717 a0 11-29-61
. L ft.to fr. R A - e

fo.to t. = . ST ST T I T I T T L T o T

Yol . o _ Thickness Charactceristics,

PLLLO v Run N,

- < PO,
RS
Descent CLoolt
.o [vpo, vine
. T [
? e “L (] R - -

T L Loss ed oeute _12 TR N STt R » : .01

et f. (above, below) Poluntdod cdvoen eende 05 10

tv. (above,below)
fuead atter ars.omins,) Srailsviloal Variataen 1/8 0 b 53

SN Gokotoal W01 10

SWinL ol

LooL beath fr. Interval tovsed fo.to I . <,
: Y . e e PO lioraltion In bolar (L-R o sun .01 . . . 5

i B U ]) with o ( IS L O3

S 53 1 7 .005¢

Tluid lowdd tU. rluld Temperat VI, - e R

dhale Date T e o R : o -

Crllembeldl e CFLoat . Field <oad.

Sauu e/l peta-Gammaloes o L UCl0-3 orl

Keiarks

Radiation Intensity Increases Dot ol 20 L

—_— __—_-___.> ! [




'

T e g ‘ l»r or Field No. Mos&4 ﬁ_ B

T IR vty oo oot Name
I y - PR - /v ], wdi A TRLIV A l ] - s et s - o
Seenogival Survey No.
PR e e S S
Ao et ¢ RN
Rf IR VRO RN RS
TS . New Mexico .. e e e e

wCat 10 LOB . ALRIMOS e e e e e e

3

. . ) . [ o e i : ! i
e N ; . T, 1;;‘.!)IM.L U 2, L o 3 ol i o 5 P

=== L

. veptin Datum: ywrtdahs

Casin; Datns

|
A
1
i
|
|
i

A I L Lol ~ Koopman } e e
N ..o 165717 o 11-28.61

ity

| PPty LT ey - T ST T
PLLUer A R
. S i o2 2 caaw. SRR I : o
;
| . [N . i \ -t H
OUT Iy - .

=
r
-
<
’
n
—
(=]

i RIAEN R i ) . i N : ) :
surface. G ed il LR [t HEEEN S i 1/4 21 : Wl
Cate ; o TR .05 . i ) 10
Total Lepih frL Interve b boed ' . )
l S - st N - U S TS S R S S S R ST .05 ; . '

s e R i e b gp L L | S S ) o

Fluid in boier Choracreristics

Fluid leves Frlond Tomecras o e oy e - : -
Dol Dats | e -
e e e . e e e !
s e L. | aade - .- e e n e
waler: Teunerature G ot Corioetd o, i .
Ra(uu /L Bota-Caranat gu o'l U{iu-3 wur-l !
P e e
% R v S L i
eyt — T Tt LT LTI T e TSI T l I —_— == s - - <

Radiction Intevosity Increases . Duplh Scaale: 20 Pl i




Ficld No. Moo 5

Owner or

iy T
(N . il SUIVVINTD e e e e

, ' : N : ST Ty yrrns s v iProject Name
3 el ) NP I S PR FERDEREN A N BN - - e e it s ey e et oo e

Gueological Survey No.

ST stote  New Mexico €

VRS —

e atastind Loucation

. R I T ‘ . X
o s HERRYSLUNET W8 D NS A R 3 i % 4 Sel, f o

beptn Dutun:  Top of 3" plastic casing

3 o e e T s 1 Plvidsove  ociow) Lo

. i [ v
0 . . e I o
3 . ta t
: L Koopman
e ctal) 165717
Lo s LT L LIILTIT PR SRS s -
- ; M
FiLt e | Ny ,
i i
e e i e e e e e e e SR O Ty . ~ ! [ TR
L. G L. oA e
N . L. - [EREEENIN ! L L ¢
G I N i - -
- - - T : i . i . ‘
,,,,,, + ! B _ ' .
R ] . o 12 .01
i - ! . -
JREN et o o Cabon [FISHRTR } Pocei s - 5 ' 10
Wi i Cooavaboee ol i

: 7 - e ' - - - ; i ) N
Flaind Charactori [
I ' v - T T -~ O
P Fland Tomparstu g RO o .34 'OOOZ -
Liate - e —
sualer: lemorgrure R ad . Fileld tund, T o T

Rafuu ¢ Lo Beta-Comma{ae /L VOTe-t ot




: Ve RERIPXVARLY: (fF - oy Field No. mns i
Lo Ul D URVIEY e iti——— S St
o L .

EISRIR ety e IPraect Nawe

—_— Guolopical Survey No.

o

. . . N ; AR Vi B T R T ——
S DR BN [ SRS U & W W
W

. ol oot
LG — . New Mexica. .. . Y e

e Location__ 1los Alamos .. _ ..

Wt : v ! ' ooy T , \ .
F PO - FRNU 1!111) Lo BN = 1 l ' DEl, {

.
<

TS T ) e R L 0 .
1Ll L T L wv',\A [ L ‘___}:“”v..‘“_[‘\ . i Koopman

BT Lot i Lo AN

LT T Lotoemen 00 ie i1 65717 . 11-28-61

. A . ]
Filter: Ty Thicknusy { S A I SRR !
[ i 1 H
P, LU :
—_ _ O i, - — o e i . 1 - l 1 H --e
- N e e e e i ,
R L (SRR L i : Hi

: Lo 12 f .01




Owner or Field No. MCM 5B

T ' ‘ T I
] ! A A A_AL_..
TS ; - . o WolR e Project Name o e
a PN a.d sl PaY L] PP .42 . N n ——— e
Guslogicanl Survey No.
, - : T, e e
i PR i o] o PR
PP state  New Mexieco .. .. foMBbY
R PN
Location Los Alamos
Depth batum: — Top of 2" plastic casiog
o e . R - e s 0,5 o LuoLooe
L S :
Codtaluitede: s Poult
Y .2 o ? L i 5 S LT -
- e - e : RS )
—— T b . Koopman
Bovvi - ; . 1 65717
i : e e S et
Filter y _ _ L R .
- - - e . 1 1
- - - i
Lt ' _ . - ‘
. _ 8 12
cer b i f 5
L Ll\"’ | i .
R : PARERE G 3 ! N P e . 1/‘* 31
AR o o ' .01
RETE et HET PR SRV Cd [ ; \
Pt o - - . Ly R b iCald Lt .01
iuld o in hole: Characteri P 31 1
Pluid teood L. o Fluld e L e et
Date 3 Dat ! ittty
Wiloer: Temneratu o L b ot O Y1 nd,
Rauu ¢/L Bt =0 g /L Uiiu~Y oyl
Remarios
Radiation Intensity Increases S 7 pepth Scaler 29 .

i i




a R f A i N
VN FREI H v )
i, AR ; Y,
Vol e : i ;
i - - ;
N
\ i
Ty 4 T4
S, - [ e - -
, '
b RS
. . "
N YR DL 2 s - \
& - s~
i, L
i it
BO1e i s ’ {
Ul " i
: : Po.t
Ya1hley Py ity
L
0
e il i i
<
el o :
U AN A
Pruend in hole ol !
Fluid Lo HESUEE A R A :

ate Pl

Temper oo

i

Wt e

Ra(uu o/L

Radiation Tutensity Increases

;
I
|
i
i
i
t

|

RO TR S

MTRr or Field No.
Fioject Name

e

__MCO 4B

bovdcal Survey No.,

- L el H

depitihe Do Top of 2" plastic casing
s 9 rL NS I AR

-

Lo, DR F A

oo Koopman
I 65717 R

12

1/4

24

.01
.01

24 1

state o New Mexico . . LouwnRiy o
Lovetion  Los Alemos

ywitkoh

arfice,

.01
10



MCM 8E

i . New Mexico o fred

Los alamos

: : : — P ! Top of 2" plastic L Y
! i ' oy co

Koopman

I 65717 11-29-61

1 1 -
, 12 .01
! 5 10
PN 54
Lol 10
.0l 5
i, e ie . LuIL 8

\
'
[}




£
B A‘é_x or Field No. MCM 6E

SR ARAY .
ANAYANAY —— - B

[N S AR I AR WA Bl N TR Ca W PI_').L‘CL Name
vl i i‘th)l\.’l-)I(:.(‘,:llL)‘ LIt /\JL\J ! \NI\J L‘U’{ N A\,‘.‘»v]_i ] “ - - e e e e mann
LA i3 ~ -
= - . Gevlougloeal Survey No. o B

HUDROL s O Lo ‘ e
- o State New Mexico County
Us. VIS STy B - - SR,

e Location

___..Los Alamos__ .

Vb Ty I T A S NI C R A A ‘ ..
VoL el LMLJ e FURECCIT SRR B AT A IO h 3 % i Suu. {

JRUORRO —— e o e ™y

Top of 2" plastic pipe . o owadch
PUL Loy e ooy RS S-S ST

Casingy vian. 2 i

Bore D1 am i
. Yo, dn, L,
: : . 11-2 -¢1
D1oan L .
. ‘:5,".,1!1‘;. i - -

Filter: Tyve o
fe o

ff,,.t(r

Poipor s ions, Screcn: R

.01 10

Fluid jo bhola: Cho e L i
Fluid tevel AR S S S VTR USRS SRS O
Ud‘L{_‘ L

WerleTr remperal ooy i T Porload, i o
Raguu ¢/ oot SRNTTERE GOl e '
Rori

beptn boaler 20 AR




Cwiier or Field No. . XM 8A

' L Coopirodect Hame

TR Cocdogiond Suovey e

i i St L IJew MexiCO - ) I Y ‘ e ) _
j [EEEARE :‘_)n_ L Los Alamos - o
' “/ O IR ‘. A L o, i \:‘.

Top of 2" plastic pipe | i
o ,! T

LA X X ool .




&l »
n ‘ : . r or Fie:d No. MCM 6A ﬁ
¢ b3 . . 1 ¢ 3 T T T T T T e = E T
S R Sl P.:oject Name ’
RN H Jd LS LA SO RN s e = m— R e
_ GCeoloyrcal Survey No.
i O . T T T )
. Soule  New Mexico ~  founly
Voo nion Los Alamos
L L i ______% 3 .,._}"*. '1,;_____7_ “, SL’C._"__ ) E R )
Lepthc batum:  Top of casing )
- = me b e e T T oo B ) : i S . L it ’\ ,Z‘i)\”,”(_‘ , ;IL',i_'\)‘\‘: , } R BER -
Casine Data i
AL Rl .
) N ) cabeitade L . o
asi o ? 0. T L oo - s ' ' )
T T . - e e by
) i, N E—
et o 8 e ,
n 11 — ,i H - - ! ,) —— — ,‘ [ M § ".'r\ll\. L i
]
b Prooom. i Tttt ; i
i, i T Lo NN !1 S T 11-27-61
DYoo, Lics It b : oo L R
Coondl [N I , 1 H
— e o e s ¢ — - A . 1 ! 1 i f : .ji; iy -
P Cal s onr s Sureen : S R i - A
ULt '
S RIS . Coour 12 .01
oot o Y STRLRN i o R 5 10
o U Ccuodahoee b
suviace, Sl - L o LT Tt . 1/8 19 b
- Dato T
S ) . ) o . .01 10
J il DL"I\'L } [t evwv : L i
‘u e - - . Clilivadl Do b Lo D .01 Le 5 "
~ ) L 1 . i
Pioid i T o ! C ' obedion
Shatd Lit hu b Characties o iy ! l
Fluid doved Li Sluid Ter e i h N . - 1 * 007
Prale [N - . .
Woate D Temperal ' ol .ol -
afus ¢ L swlouu o/ Uotti-g ‘6‘ T
Remarks v
Radiation ITntensity Increases L bepth Scalc: 20 Lo,

)




. . o e Owner or Fieid No. MCO . .
g0 auLOGLCAL SURVERY -
T

e e P TUT O T STy WAy Riv e [Project Name N
AL ER RSO s DIVISTON  GROUND Walhit BiAstGr 7= N
Cueviegical Survey No. e

, S L A
b e Lcieoita LUN ;
ok X L_'k L ,L-.\,'h State New Mexico County
Lol L s oI'ado - T ’

= tocation Los Alamos_

ct RN DAY AT 1 ) 1 IR N I
Alnlo Ll L nsdiae RaDLA o L 3 S L Sed. 1 i ‘J‘]
P U U I— _ <

beptiv Datun: - Top of recorder platform .. _
i Pl e

s R - s 4 Sbolow) land oGuvince.

Casing Data

o ) . S ltuder My T, Dol surtace N
Casing: Dian. 3 in. Lo, - SO S

o Le. LR . L)
———————— — o : et . Koepman .o . o U
Bor Lo Tt ! : , .
: ,\ — ., Prooipment b hioe Nir) 1 65717
PRRSIN JERS | - Tmotme o
. B j- L if‘- I LI o T T I T
T |
Filter: 7Tape 0 Thidkuesy I PN R A R Lo oola note
R e e '> aLo e - - o it . l_ > _1 Pl ' [ H F-__--&#-)
o R L i

Pevfo: ot boae ) 5 oveen: A S D e e ' R T

1oL i i -
P - B ‘J.»_—-. - N _12 ' ' |01

Waler Leve

ST T T e e o es b adin
Date : Cew ,01 v . 10

Toval Hepth fo, Interval oo L.t

SV U 0 O PO PO R SRR

T memmaes n e e SRR e m—— (918 e L. \/'b . ‘ it o, E Moo
Fluid in hole. Charactecisvioe

Flaid leved

Piuid Temperniuve OF T
patve

Wirl e Pemperatu e e
Rafuu /L !

Radiation Intensity Increasas S Depth Scale: 20 fr. {in.




i ARV W
: >
- i
l‘}
! Py
i SV TRV SO] ",’..
oo b et
w2 Lo Tt .

Lol Bepth
viuld i hales
Flood joevel
bate

water: Tempeviatuie S
Ra{uu c/L Bt

L ]
|
l Pt

&ﬁ Wi
it et

Naine

SLatu

Radlation lontensity Increases

1

12

Geclogival Survey No.

Los Alamos .. e e

Top of 2" casing

I . o
% A Y R NS,

AL«k..-/‘:-', )—ﬁ---- R SR S

Koopman

165717 12-1-61

s q‘-‘ :

.01

5 10

1/16 97 AT e

‘ .01 10

GoSvaler 90 L TR i,




otal

FllliL.

ol

Water
Ra(

i
Tene
foots o

TLotro
[ETIRER

Sur Llu .

»—-{,

gdie

vpth

in ol

id 1n\<l

Date

Temper
uud

c/L_

i .uL -ln Derny

at LlLt’

L(_ a ";_n_l”'.“n(

1
y L H !
S i
d atver .

)

fo,
25

uud11<texlw
Tluld

Date

Fieid

(uu Uit

TR

Iaterval oy o

]Lm;mL.ut g

LGS

'\‘,-.ll'ld .
il

Radiatrion

Intensity

Incroeasoes

i, b

rs Floed N MOM B
]
S T ‘
|siite  New Mexico  county o o
jLwcat idllm_ e 1_-_95 Al?{“?ﬁ__m,_“_,_ e e e o mnmm
: . o N E
S SN S S M- LY <P SO N SRS &

Dot
is

Gepth

\«lli('.‘;

.UV fac =,

Caned

Top.of 2" plastic pipe
l 0_. B J\]Hw)

alovae

Tritode: Mp M audoa Pl v
Determined by B _
potaLe s . Koopman ) i
Eaguipwent (Velideae Nov) 1 65717 Cbave 11-29-61

Sl

-

i
'
!
1
!
i
I

Coalbon 1/4 y fit

Gaonns s ~F o

i,

L

REVE I

e R TS NN

&
.

O
ot
"

<

¢

-

Depth Scale:



I/& ’%:L or Fieid No. __MCM 8B V ? ?

' GO T O
. . PR l.J(/’J i (.'i)l__.l ) I\\J}L\J i
T O T PO CYIRETY L iy S Project Name
" . N Ll .L/'T Vo N '\.Jl‘;‘;)L’ l:‘v,L/) foin s l‘.lA: . wil il J * - - — e e
— Gevlogical Survey No,

Cr L0 EC L hORETORY
— S State _ New Mexico County

—_—— LLocacio no Los Alamos

vl LU i WAl nds R S S S
Deptiv Dutun:  yop of 2" plastic pip o aWhich
BN R S - e — - : PO e et osurfhce,

,]..3_ S,

._
-
Pt
A
o
I3
s
= N
-
—
—
=
c.
-

3 Diam. 2 in. rrLro FL. ihrckness i N o s -
. e e s B R Dolen
Diam, it it.to I S SIS IR T T
am., ., oL LQ U : CEL s FEEI L -
bram. __an. . o : s beoesdterts o Koopman e . .

Bove: Diam. io. rr.to IR .
i = - - Ay PN LN 3

Diam. in. frtw e, |
Diaw. LIy, It,ro it bmmmiommoos e momwe nees ol s :
Filter: Type Thrcioess Cooacouieriovie s ! Ut
e e . L
1 4
..,.____..-,..A...L a9 e R e e e - !:\' L e, 1 1 1 g ¢ ¢ R ey
. ‘ P b IR
I 4 SR L ;
Pertorations, Screci: Ve ' A . S N TH NS S AN .
| fic | S R e

S L ‘ oo 12 _ » . .01

o T

fotal l)cpth_u_nw oL fnterval o sl R : .

. i
32 g ' . T
J "d T o T o ! R : J ol A B s ol . it
Fluld in hole: Charact eri=tic. !
SRt e 32 1 .0062
Fiuld level _ Poo Fluld Tewpora o . X T e s : -
Date vt o 1 - - - -
Wiater: Temperstare Loat CoFleid dond, ’ o ) - ) o
Ra ( uu ¢ v/ L FETH I 1 ool e o= 1 Ui T - B - e
PRk
e emmeo o L L . O S i}

Radiation Intensity Tncreases ' Jepth Scader 20 S ST

et e e = e+ e e+ e e )




_ Noommber MM/

Owiner o0 Ficeld No.

Vo o
. : VR S RS
TR RS L . o roject None
N NI PRI SRV : P - B A U O
e Govdopical Survey N,
Count

i New Mexico . e
Lo ... Los Algmos

1 ' i U
- K S .

ek U

FR N

B - f al e Dntann Top of 2" plastic pipe L
T e : Is 1.0 0t . Lo

e Sl _ Koopman

0 1 65717 - 1i-29-¢1




[SC M|

[ —
e 'ﬁm o1 Field No.
3 3 . I T I U O IR IR SR M ) R

( SRRV Ve ok Frojoot Nonw ]
‘L ¢ TR PN Y . S e o e - e e e Rt
== Geolocioal Sureey e, o o o
¢ J".J ) ‘ - - . ; e
L . Pl .. New Mexico ... ~v"UCL .
f N ’ a4
Loveroon o Los Alamos B
v T . \ l\v ]
' i NEEWR Lo, l' 4 L ' Sece, A B
CoDont i Unlum land surface Jwitd ol
; ... kand surtrac e e
T T T N T T : LY 0 Sl RS B R Iy Loeine =8 § TR N
fasing belz  Opea hole '
P e bl 1 .
N N N 1 N I [ —
Cdil. R R S L }11{\_.:~., R 1 . . T '
1l . £ T ST i
! ; oo PO Tk e i
a ) ‘ ~-- " T e ;” Koopman
e e Eo v 165717 o 11-28-61
DI EE N { . : -

.‘ﬂ - e mypml

i p ) o
P Ciond, s i T o ] ) 1
U 1
[
- : oz o

10

TN Syt Wy
Gr T St - AR e, v i SRR . ot o 7 A e T S SN
- T H
SR i Cot
o . ! PR e e e
i .

| ol b ;

i b iy 1 ' v ' s
e - - - _ H LY Lie it e !

.01 P ol

: v (i) ‘ L
bo: d oo ol ; R : 23"
o e - 1 .0062
Pload Tosald L. : P IR T -
(RN i T i
i1 v UL s LoPietd U o i .
Relua /L Bt O T
Ronniik .

oo Jutensity Increases Dopti

[
[SE R RN U




New Mexico  County

S e iw . Los Alamos

!

Koopman

1 65717 ' 12-1-61

. . ULl B o ) -. 1 1 . . ? -——
12 ' : .01

.01 10
01 5 |

o

H,:u;; Tvij;'"”L e ;;:.;4 e ; 87 1 -0063

LT vabeT ! t i ' R S S S S

i g ~ L ey - ey o

o n ) T T N ST - : T e F
I\\i(‘\l.'\l C/L PRSI S LI SR e Voo : - .

.. *Inclinded hole 30°from vertical

v

Boodiablion Jotons ity oy oo

Yol salds 20




Y R TN B YV

New Mexico

‘f:“”*“ R I . Los Alamos.

SR . Lo

land surface whi

AN

2 Opeu iole

iYioon ) - HE R . . : -
- e . o Koopman

105717 11-29-€1

12 .01

e

.01 10
.01 5

:;'l(,. N . e . . ' 20 . 1 .0050

1 - B
ot { . [ :
i
N )




Ownoer or Field No. MCU-8A- LM

st e v [Project Name

N

— ow lovical Survey Lo,

I A S S TS , S

~ y si.te_ New Mexico L.ty

- Losiien  Log.Alamos .
TR . S \ , . » ' L
Wini Lo s T B - S ‘;: R

. Poeooo wume 0 land gsurface . . N ,which

T e e e e R ’ i i i i ARG couetow) tand surtiace,

7 g ___7:':.: o i : e R _ Koopman
Horo: Dl i o - ‘ L . I 85717 o 11-29-61

ry
—
¢
08
r
¥

- — -
1h
IS ! : oadior e ’ I -

fatal liepth . fo, dntervad lossed oo . . o
e e e e __2.7_ P ”\,'E’rvi? (Li . ':f":'

Viuid :Ln woler . Cbar et vistics I 27 1 .0061
Fiaid level te, Pluld Tewcvaturc OF, CTr oo T T o o

Vite Dat o e e e e e e o e e e o
vialer: Temperatooe CELat e o B
Raluu o/ ol au

Deptiy Scale:

U - > L 9g - . tt.,ia.

Radiation Intensity Increasces




‘.
' Vo . f . 1 1 o [ 1 | .
= ) A i ; iU Wy i
v e . ot
i Ve ! 3
IR IRV IN i AT
! - i
! A Vo :J ) [
Vil { i IS UL ANES VR IS I I
PR e _ . I e e et
e Data
Caniags bl T Lt i

Filtes:

ti.to
i Lo
Porlerations, Sorecin Fopy L
st
Lo, U
YOO !
R . i

Ladld fie haole TN RV AT S SR SN
:14«((‘ }x“-.‘x.l ' l,’-.i!t.i ! 11 ‘1'
Date Lt
Water: fuapoer to o Yoot AT

Ra(uu ¢f L

Radiation Intensitly ITnerceases

|

i»!'\«.x.t., 3 1

o.  MCM

ﬁr or Fictd N

ol Mume

B -h

Goewl. 1 cal Su ey Ny, e

state ___ New Mexico . . . Loupiy
l Lucation ‘Los Alamos o _
' : i O o N i
| IS S T S S S

atuw:  Top of 4"

: ; N
booerin b

i

o

12 .01

10




Owier or Field No. — MCO_ 6, 5& o

. S, P ject Name

= Poeoiouical Survey Ko,

_ . v
h h Stetc . New Mexdeo . . UYL
' aveiow  Los Alamos
P S SO TNV PIE SRS TR A A A hmees v B h
Depta Datum: top of 4" casing _ . e ywhich
i T Temme o ommme e T T e e e is 1 ’ Sl Chcitie s lad o surtace,

i | . C et \ ) __ll N | T oan (Yol o » 1 ()5717 . 12'1'61 ‘

! it L. : -
n - — L ) ‘
{ et TLLTn z M
B : h [l
rrleat I o L J\eri".lu _ < ) Lo, E Lo P
— : S - ‘ 1 l ) 1 ! T
’ ]
j
‘ 12 .01
CLate ; ‘ 5 10
,m’.\..:‘nﬁi Lo I L v [
SEnue, BRI NS R VS S S N - RS N, . . 1/16 39 T
1 [

—

al o liepth i, NI Pt

Eiuid i oot oGk acte st o ) :
Froid Tove s CF b luid Ter e o S -~ 39 b 0.005
bale Date : . =
atur: Tewmberato. o UL CoFLebd o,

Roalun o/L B oo-{onmme e

Radilation ITntensity Increases




Lo, |

> = ¥ i T S SR IEVIEY. ~%icr ol Fleld No. MCM 7.5 '4‘
Lo, oo blodndal Siinlis T e S e S T e e

R = L e dojelt Name

Gueolougical survey Ne.

. ' ; Ml"l":i_'__m_m Mexico _. . Lountly o
R — Lucation . l!9§ A_lglngg’ N

Depi il D.;Aum:_~.mp__ of 2" plastic pipe . ___ = Cowadch
S AN ;

- e - - - S T is - Ceeve Jon o) Land suvrtace,
coobide Dot
. Ty SUT oo :
U N 2 . =2 Pl 95 rt. Thickooewns ot S S

friaidu. Lii fr.oo VL. Thicine

Diamn., i Lo, L. Inickac s
b Di.an. o iv, o rtote It
Diwm,  in. fe.oce o, Pt 11-29-61
D L L ) .l\'_A ~ -<~>‘L S mmemm e e e - e o -

Fiiter: Type Thickne .» Charactes cotivs, Lt lewis b

Pory Callions, Scovewn: Typo, i o , ;

Fot ot bepeh S T O L O A R DR Lt

lutd in hole o Gt o s

Floald leve; it Pl Ven aeat

i
Y
i
w
[=p
—
o .
. A
o\'.

o, .
dal o RIS

dalern ool v

Foeuu AL RN




