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Progress report on ::.he hycirology of Ivlortandad Canyon, 

disposal system for treated lo>.'-ievel liquid 

radioactive 1rastes; .July 1961 tc .June 1963 

By 

\·:illiam .!.) • Purt;yrm::.n 

Abstract 

Tr'le U. 2.. C-tological Survey in cooperation v.ri th the U.S. Atomic 

Energy Commission and tb.c Los Alamos Scientific Lauora.tory collected 

hydrologic data in Mortandad Canyon pl'ior to :,be discharge of low­

level radioactive effluents into t~k ca:1yon from an industrial 

1-raste-treatment plant at technical area '.i'.L.-)0. Tl1e plant began 

operation on J·une 28, 196:~. Prior to ano. following June 1963 vlaste 

vat.er also was discharged. into Effluent Canyon, a tributary to 

!,1ort.and.aci Canyon, from technical area '::'J~_-:;.8 and from the Hei-r Sigma 

:E;uildinG of the head of I-1ortandaci Canyon. 

Nine o-bservation 1vells finished in the alluvium and nine access 

tubes to study t::1e moisture d.istri-bution in :.he alluvium and tuff 

1-.rere constr·o.cted in ti:1e canyon durin;::,: the period from July 1961 to 

J·une 1963. 1\lO t,;aginc stations ivere built, and equipped wj.th 

semicontinuous recorders to monitor surface flow in the canyon. 



Waste water from the plants in s:'t.-48 and l'le'\v Sigma Building and 

storm runoff constitute the surface flo1-.r on the canyon floor . The 

alluvium in tr-'e canyon is higLly permeable and accepts recharge 

readily; the underlying :::'shirege and Oto-vri Members of the Bandelier 

Tuff are much less permeable anO. accept recharge very slov1ly, the Tshirege 

more slm-lly tnan the Otowi. The chemical quality of water in the 

alluvium changes slightly as the water moves eastward downgradient. 

The cr~nge may be related to differences in the bedrock beneath the 

alluvium; the 'rshirege underlies the alluviun on the west, the Otowi 

on tl1e east . 

Chemical and radiochemical analyses of water provide background 

radioactivity data. At1alyses of samples of alluvium and tuff provide 

·background-radioactivity data of materials on the canyon floor. Gamma­

radiation logs of observation well::., access tubes, and a test well 

provide additional backt;round monitorinG information and aid in 

computing storage for the effluents in the alluvium. 
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Introduction 

The U.S. Geological Survey in cooperation with the U.S. Atomic 

Enere,')' Corrunission and the Lcs Alamos Scientific Laboratory collected 

hydrologic data in Mortandad Canyon prior to the discharge of lo~-level 

radioactive effluents into the canyon from the inciustrial-waste-treatment 

plant at tecl~~ical area TA-50. ?he new plant began operation June 28, 1965. 

Previous to and following June 1963 1-raste vrater also ivas discharged to 

the Mortandad drainage system from teci.mical area TA -l+S and New Sigma 

Building. The hydrologic data is to provide background monitorine data 

on the c:-lemical and radiochemical quality of i-rater and on radioactivity 

of the alluvium in Hortanda.d Canyon. T~!e hydrologic data viill 'be used 

to establish guidelines for moni torins the movement of -vrater through 

the canyon and for future hydrologic observations. 

A preliminary study of the geolow and hydrology of Mortandad 

Canyon was summarized in a report for tl.1e period from October 1960 

to ,June 1961 (Baltz and others, 1965). '.I:i.1e present report summarizes 

work done from July 1961 to June 196~. The study is being continued 

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

treatment plant into the canyon. 



\Jell and access-tube designation 

Observation wells and moisture access tubes in Ivlortand.ad Canyon 

are nurnbered consecutively dovmgradient from west to east (fig. l). 

Fie_ure 1. --Geologic map shm.;ing locations of gagint;· stations, 

observation~wells, access tubes, and test wells in Mortandad 

Car..yon 1 Los Alamos area, N evl He xi co . 

Tne observation wells and access tubes are indentified by the 

following: 

Prefix HCO - observation well, 

Prefix TJ,-1 - test we 11, 

Prefix HCH - access tube in l,1or-::.andac5. Canyon, 

Prefix 'I'SCI·1 access tube in 10-Site CmzyoL, 

Prefix TSCO - observation 1-1ell in lC-Si te Canyor,, 

Prefix MCS - Surface water and alluvium CEi.l11I;linc r..;tations 

Suffix ~. and B - 'i·lells drilled in 1?61 

Decimal suffixes - indicate additional access tubes 

conptrucL.ed in 1961 

Jftost of tbe moisture access "cubes are in seven lines. 

a line are lettered consecutively from soutl:. to nort.:::-~, s~1d. eac::. line 

of access tu'bes contains one obcervation well. ·I\ibe nunfL>er:::. :.hat nave 

not suffixes or that have decim.e.l suffixes indicate tu1Je location 

between lines. 

Surface-·,.;ater and allU'liuG Garnpling station~' are nUir:bered dmm­

gradient from west to east and are de~ignated as gaging stations 1 

and 2 and samplinc stations t'1CS-3.2, l•1Cs-;.6, MCS-).9. 

4 



Test drilling and well and access tube construction 

Nine access tubes to measure the moisture content of alluvium and 

underlying tuff were constructed in Mortandad Canyon and its tributary 

10-Si te Canyon in November and December 1961 (Table l). Four of the access 

tubes were constructed in alluvium; the other five tubes were constructed to 

measure 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 

MC~2.~were set in holes drilled at an angle into the tuff beneath the 

stream channel. The annular space between the wall of 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-4. 5, 

MCM:6.5, and MCM-7.5) were constructed by setting 5-inch steel casings 

through the alluvium to seal out the water and then drilling into the 

underlying tuff. A 2-inch diameter plastic pipe wras set into the tuff, and 

the annular space between the walls of the hole and tube was filled and 

compacted with crushed tuff. 

MC0-6.5A and MC0-6.5B do not penetrate the full thickness of alluvium 

and are dry except when recharge to the alluvium is sufficient to raise 

the ground-water levels above the bottom of the wells. MCo-7.5 and MC0-8.2 

penetrate the full thickness of alluvium. MC0-8A., ~MCo-9.5, MC0-11, MC0-12 

and TSC0-1 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 semicontinuous water-stage recorderf 

to obtain a continuous record of surface flow. 
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Table 1. --logp ani casing schedule:; of moisture access tubes 

'; and observation wells in Mbrtandad and /0-Site 
( 

Can;t.O-ai?, November and December 1961. 

Hole Diameter length 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 y2 48 26 22 

4.8 2 :3:3 :30 :3 

6. 5 g/2 95 l.i-6 49 

7·5 ~2 94 61 :3:3 

10 2 67 62 5 

12 2 42 42 ~I 
TSCM - 1 2 22 22 

MCO - 6.5A 2 45 45 

6.5B 4 y~ 42 

7·5 :3 60 60 

8A 2 50 50 

8.2 2 70 70 

9·5 2 46 46 

11 2 20 20 

12 2 60 60 

TSCO- 1 2 :35 :35 

y lX>uble cased - 29 feet of 4-inch steel casing 

g) lX>uble cased - 51 feet of 4-inch steel casing 

~ Double cased - 66 feet of 4-inch steel casing ·~ 
~I 20 feet of-4-inch plastic~easing; 22 'feet·-of ·~:inch steel casing 

Sa 



Hydrology 

Surface ·water 

Surface water entering the Mortandad Canyon disposal area is 

measured at gaging station 1, below the conf'luence of Effluent and 

Mortandad Canyons (fig. 1). Gaging station 2 is about 1 mile downstream. 

The loss or gain in surface flow between the two gaging stations is com-

puted from records from the two stations (table 2). 

Water entering the canyons during the period from July 1961 to June 

1963 consisted of storm runoff and vaste water from technical area TA-48 

and the New Sigma Building. The water from TA-48, which averages about 

10 gpm (gallons per minute), is discharged into Effluent Canyon about 1~ 

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, 

Aue;Ust, and part of September when precipitation was high. Waste water 

used in a cooling process at New Sigma Building contributed most of the 

surface wter 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 ,ooo. 

· February-loBrch 1963 29 days 6,500,000 {estimated) 

April 1963 14 Oa.ys 4,500,000 

June 1963 9 days 2,000,000 

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

~d the early part of March 1963, and the amounts of -water passing through tll 

~ gaging station for February and first part of March are estimated. 
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Table 2.--Surface water recoros at gaging stations 1 and 2 

and loss between stations. 

Gae;ing Station Loss Precipitation 
Month Number 1 Number 2 between S = snow 

(gallons) (gallons) gaging R ::: rain 
stations (inches of 
(gallons) water) 

March 1962 140,000 0 140,000 .58 s 
April 129,000 0 129,000 .54 R and S 

May 0 0 0 .05 R 

June 0 0 0 .34 R 

July 2,832,000 1,007 ,ooo 1,825,000 4.81 R 

!/August 3,388,000 661,000 2,727,000 1.10 R 

· 1/ 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 0 1,196,000 1.18 R 

December 879,000 0 879,000 1.59 R 

Yjanuary,1963 1.04 s 
2./Februa.ry 1.78 s 
2./March 6,253,000 5,266,000 987 ,ooo 1.21 s 

. ':2./ April 5,152,000 4,283,000 869,000 .41 R and 5 

May 121,000 0 121,000 .23 R 

.2/June 2,153,000 267 ,ooo 1,886,000 1.25 R 

Discharge of cooling water from New Sigma Building, began Aug 22 
and ended Sept. 12. 

2/ Gage well frozen, no record 

~ Gage well frozen, estimated March 11 to 31. Discharge from New 
Sigma Building began in late February and ended March 26. 

~ Discharge of cooling water from New Sigma Building began April 
2 and ended April 16. 

2J Discharge of cooling water :from Ne-t.; Signa Building began June 11 
and ended June 19. 
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An estimated 1.1 million gallons of ~~ter 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 stations when the alluvium is 

saturated varies during early spring and SUillllicr due to different rates of 

evapotranspiration. About 40,000 gpd (gallons per day) was lost to the 

saturated alluvium in early April when eva~-~rru1spiration was at a minimum. 

The loss in August and Septenilier, wheu evapotranspiration is at a maximum, 

)averaged about 60,000 gpd. 

Surface water will flow on fully sat·\l!'ated alluvi1.un and then will 

infiltrate into the first un3aturateu alluvium dovmstream; 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 a part infiltrates into the underlying tuff. Presently, recharge is 

f?ufficient to rmintain water in the alluvium as far downgradient as MCo-8.2. 
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Grormd water in the alluvium 

The alluvium at MC0-5 and to the west is underlain by and is derived 

from the Tshirege Member; the lower alluvium at MC0-6 and to the east is 

underlain by and derived from the Otowi 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. 
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Water in the alluvium is recba.rged f:rom storm runoff and from 

periodic discharge of waste water from New Sigma Building. Re«barge 

from storm runoff in the summer of 1961 and spring of 1962 raised the 

water levels only slightly in observation wells east of MC0-7 (fig. 2). 

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

wells in M::>rtande.d Canyon 1 ws Alamos area, New Mexico. 

storm runoff and cooling water in the summer of 1962 and spring of 1963 

caused a larger water-level rise in these wells. The volume of alluvium 

becomes greater (the canyon widens and alluvium thickens) east'WS.l'd from 

MC0-6 so that available storage for water is larger. The water levels 

in wells east of MC0-6 rise progressively less due to the increasing area 

for storage and the greater loss of water from the alluvium into the 

· tuff' in this area. 

The ra.te of movement of water in the alluvium increased ~August~, 

September 1962 to March-April 1963. The August-September recharge caused 

a "Wter-level rise in MC0-8 in about 85 days and the ~rch-April rec~) 

caused a similar rise in ~8 in about 70 days. 
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Moisture distribution in the alluvium and tuf'f' 

The moisture content was determined by a counter and a neutron-

scattering moisture probe that was levered into access tubes in the 

alluvium and the tuff'. As previously stated 1 there are seven lines of 

access tubes across the canyon; numbered from vest to east (do~radient). 

Several a~cess tubes are located between lines. The moistu1·e 

contents of the alluvium (lines 2, 4, 5, 6, and 8 and lt£M-4.8, MCM-10, 

and TSCM-1) and tuff (lines 1 and 2) did not change significantly from 

one measurement to another. The moisture content in the upper fe.M feet 

of alluvium or tuf'f varied due to prevailing veather conditions at the 

time the measurements vere made. The moisture content in the capillary 

fringe, above the saturated alluvium, changed in response to water-level 

fluctuations in the alluvium. 

M::>isture measurements in access tubes in the alluvium indicate 

that precipitation on the canyon floor may be a source of recharge to 

the water in the alluvium west of line 51 where the ground water is 

relatively close to the land surface. East of line 5, precipitation on 

the canyon floor infiltrates to a depth of from 4 to 8 feet and is returned 

to the atmosphere by evapotranspiration. 

10 
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Five access tubes >-rere constructed in November 1961to use to study the 

infiltration of' -water from the stream cban.'1el or from the alluvium 

into the underlying tui'f. The natu:ral moisture content of the tuff 

ranges from less than 2 percent to about 4 percent by volume. Two 

access tubes ~-22 and ~ 2. 8 were set in holes drilled at an angle 

of about 30 degrees beneath the strea.t: cila.nnel in the upper part of the 

canyon {fig. 1). The access tubes are in a we1ded unit of the Tshirege 

Member. The moisttU'e content of t:ne •;ej_ded 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 mode,:-at;ely welded unit of the Tshirege 

:Member. The moisture content of this tui'f ranged f'rom 15 to 18 percent 

.by volume beneath the water in the alluvium. Access tubes MJM-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 f'rom the stream c:b.a.nnel and from the alluvium into 

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

access tubes is less than the porosity of the tuff; therefore, the 

movement of 'Water through the tuff is unsaturated flow. The h:4;h moisture 

content and the relatively high permeability of th~ nonwelded tuff of the 

otowi 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 overlies the 

e Otowi Member. The otowi Member underlies the allu.vium from near . 

:r.co-6 eastward. 
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Chemical and radiochemical quality of water 

Discharge from New Sigma Building, surface flow, water from 

observation wells, and 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 MC0-5 and MC0-7 (table 4). 

The chemical quality of water cha~es slightly as the water moves 

eastvrard. through the alluvium. The calcium content decreases from MC0-1 

to MC0-5 then increases from MC0-6 eastward. This quality change may be 

related to differences in the bedrock under the alluvium; the Tshirege 

underlies the alluvium to the vTest, the Otmri Member on the east. The 

sodium and bicarbonate contents decrease downgradient (table 3). 

~1e results of radiochemical analyses of water in the alluvium 

indicate no plutonium and only background amounts of uranium. Beta 

(gamma) activity of 2,000 dml (disintegrations per minute per liter) 

was reported from NC0-6. 5A. This contamination was probably from 

effluent discharged into 10-Site Canyon. MC0-6.5A is at the confluence 

of 10-Site and Mortandad Canyons (fig. 1). Beta (gamma) activity above 

background was also reported in water from test well TitT-8A, from test well 

l'W-8, and in vraste -vrater from New Sigma Building. The cause of the 

reported contamina::-ion of water from test -v;rell Titl-8A. IJ!aY be due to fallout 

of radioactive particles from gases that are vented from the laboratory 

at 10-Site. The caase of contamination of water from New Sigma Building 

and from test well TW-8 is u.nknovm. 

J2 
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·e Table 4.--Chemica.l and radiochemical analyses of' -water from 
MCO-5 and ~o-7. 

{.Analyses by U. S. Geological Survey) 

MCD-5 

Date collected: 9/5/62 lab. No . 4939 

Chemical components Physical characteristics 

Parts per million (:ppm) and com;puted values 

Silica (Si02) 26 Dissolved solids (ppm) 
Res. on eve.p. a.t 180° c. 156 

Aluminum (Al) 8.5 Calculated 135 

Iron (Fe) .13 Hardness at eaco
3 

(ppm) 
Total 32 

Manganese (Mn) .00 Non-carbonate 0 

Calcium (Ca) 8.0 Specific conductance 
(micromhos a.t 25°C). 166 

Magnesium (~) 2.7 

strontium ( Sr) 
pH 6.3 

.32 

Sodium (Na) 27 
Color 

Potassium (K) 2.8 Temperature (Fo) 48 

Lithium (Li) .oo Radiochemical data 

Bicarbonate (Hco
3

) 78 
Alpha activity (pc/1) 

as of 12-7-62 4.6±4.5 

Carbonate ( co3) 0 Beta activity (pc/1) 

Sulfate (so4) 14 as of 11-28-62 23±4.: 

Chloride (Cl) 7·2 
Radium (Ra) {pc/1) 0.6±0.1 

Fluoride (F) .2 Uranium (U) (ug/1) 0.7±0.4 

Nitrate (No
3

) ·9 
EXtractable alpha. 

activity (net) (pc/1) 0.2±0.2 

Phosphate (Po4) .04 Strontium 90 (pc/1) 0.5±0.5 
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Table 4.--Continued 

(Analyses by U. s. Geological Survey) 

Date collected: 9/5/62 

Chemical components 

Parts per million (ppm) 

Silica (Si0
2

) 

Aluminum (Al) 

Iron (Fe) 

Mar>..ga.nese (Mn) 

Calcium (Ca) 

Magnesium {~) 

Strontium (Sr) 

Sodium (Na) 

Potassium (K) 

Lithium (Li) 

Bicarbonate (Hco
3

) 

Carbonate (co
3

) 

Sulfate (so4) 

Chloride (Cl) 

Fluoride (F) 

Nitrate (NO~) 

Phosphate (P04) 

J2 

.09 

.07 

.49 

3-9 

.18 

14 

66 

0 

14 

.00 

.l 

-7 

.08 

MC0-7 

12c 

lab. No. 494o 

Physical c!~cteristics 

and computed values 

Dissolved solids (ppm) 
Res. on eva.p. at 180°C 
Calculated 

Hardness a.s eaco
3 

(ppm) 
Total 
Non-carbona t.e 

Specific conductance 
(micromhos a.t 25°C) 

pH 

Color 

Radiocherr;ical data 

Alpha activity (pc/1) 

144 
J26 

46 
0 

161 

as of 1~-2&-62 13±11 

Beta activity (pc/1) 
as of 11-28-62 21±3 

Radium (Ra) (pc/1) 1.4±0.3 

Uranium (u) (ug/1) 1.1±0.2 

Extractable alpha 0.,3±0.3 
activity (net) {pc/1) 

strontium 90 (pc/1) <0.6 



Radioactivity in alluvium and tuff 

Samples of alluvium and tuff were collected and analyzed for 

gross-alpha and gross-beta activity fr~ing construction of observation 

~ells and access tubes from October 20 to Nov~ber 10, 1960 (table 5). 

Gross-alpha. and gross-beta activity '\-ra;: near baclr.ground; hovrever, some 

high gross-beta activity 1ms reported in sa.r;1ples from i·rells or access 

tubes in line:; 1, 2, 5, 6 and 8. 

Samples of alluvium were collected from the stream cba!lllel in 

Mortandad Canyon on 1-By 22, 1963, and ~ere analyzed for radioactivity 

(table 6). Gross-alpha and gross-beta activity was near background; 

bo~ever, samples from most of the stations conta:i.:1ed some gross-beta 

activity. 

The gross-beta activity reported in sa~les collected in 1960 and 

1963 may be the result of fallout of radioactive particles from gases 

that ~ere vented from the laboratories at 10-Site with precipitation 

moving the particles into the alluvium. 
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Table 5. --Radiochemical analyses of alluvium and tuff from 

construction of observation wells and access tubes, 

October 20 through November 10, 1960. (Analyses by 

the Los Alamos Scientific Laboratory. Results are 

reportea in t counts per nunu e per gram o f' l u:ry ma t eru1 1.) 

Observation well Depth below land surface 
or 

1 foot 2 feet 3 feet 
moisture access 

Gross Gross Gross Gross Gross Gros s 
tube alpha beta alpha beta alpha beta 

MCM - lA 1.4 6.0 1.6 o.o 
MCO- 1 1.1 o.o 1.5 31.0 

MCM - lB 1.5 \J~ 2.n.t> 1.1 1.ll: 1 .o r:t 
----·-·--~ ------· ---------·-··-·· ---- ·-

MCM - 2A 1.7 .o 1.6 .o 
1.4\,lt 10.0 5:1-- 2.11.1' / 

MCO - 2 __ A?:.~')··· ---..--------- ·-~~~--~-_....·-·· __ .., ......... _.., ... ,..--

MCM ... 3A 'il.6 .o 1.3 .o t..5 / f G 
MCM - 3B 1.0 \.7 L ·:t> • 7'. .. .o 

·-- ·-

MCM - 4A 1.2 4.5 1.7 .o 
1£0 - 4 .6 .o .8 .o / 

\• D 1\ Cv /. 
MCM - 4B 1.4 '1'3.0 1.6 \. .o .. ___ _.._ --- --- - ~--- --.--· --~ _...,.. ___ -·----·-~- -·-

MCM - 5A 1.6 8.0 2.1 .o 
..,_ ·. 

MCM - 5B 1.0 .o 1.8 2.5 

l'«X) - 5 ·9 ·5 .3 .o 
1.6 \:; " .4 \:V I ,b 

M:M ... 5C ')-1 .o .o 
. ········---·--····-· ....... _ .. .... .... ._, .. - .... ._ .. , 

~.~ 

.... · ..... ~- .. ·.·····• 
MCM - 6A .8 1.0 1.3 6.0 0.7 6.0 

.M:M - 6B ·5 2.0 .8 .o .3 4.5 

ltCM - 6C - - .4 .o ·7 .o 
}£() - 6 ·9 .o .8 .o ·7 .o 
MCM- 6D .8 ....... o 1.2 2.5 . 

6E 
[{ ').. / 

1.3!•0 
\ .'"& 

MCM - 1.2 9·5 .o 
·· ... 

~ - 8A 1.5 16.0 1.1 21.0 

!>£M - 8B ·9 26.0 1.l~ 20.5 

MCO - 8 2.0 29.5 1.9 15-5 

MCM - Be Vj 1.1 18.5 2.0 19.0 
i 

MCM ... '8D 1.4 17.0 .7 21.0 

MCM - 8E 1.3 11-5 2.2 18.5 

MCM - 8F 1.7C( 21.5 3.0 41.5 ~I (, ~ 
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ity 

.! 
.f!t 

ctl 
l:!l 
UJ 

2 
(!). 

$ 
IV .a 
~~ 
tel 

2 
~ 

~ § •r! 
+'or! 

8~ 
:8~ 
~l:!l 

e; 

Table 6. --Radiochemical analyses of alluvium :from the stream channel 

MS,y 2:2, 1963 (.Analyses by the Los Al..alnos Scientific 

laboratory. Results are reported in counts per minute 

per gram of dry material.) 

&lm,pling stations 

~pth 
s::: 

below 0 
•r! 

land 
+' 
$rl 
UJ 

surface . C\J co 
~~ 

. . 
r<'\ 10. 10. ....:t U"; \0 !:'-

or! JJ J.J I JJ c1 th cb ~ Cf.l 

~ i ~ ~ ~ ~ ~ ~ 

Surface 1 0 5 2 1 2 2 1 

1 foot 1 1 1 2 1 0 1 0 

2 feet 3 1 2 2 0 2 2 1 

3 feet 2 - 1 2 1 1 3 3 

SUrface 159 2 8 2 27 10 36 28 

1 foot 22 13 0 32 2 0 0 0 

2 feet 11 0 0 0 4 0 9 0 

3 feet 3 - 0 0 31 15 8 21 

SUrface 5 - - - - - - -
1 foot - - - - - - - -
2 feet - - - - - - - -
3 feet - - - - - - - -
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Conclusions 

Surface water in Hortandad Canyon from July 1961 to LTune 1963 

consisted of storm runoff an<i uaste water discb.arged from ~A-48 and New 

Sigma Building. Cooling water from New Sigma Building contributed the 

largest amount of surface flow. ~rface water in the canyon recharges 

the water in the alluviu.m. The water then moves east1-m.rd in the 

alluvium along the upper surface of the Bandelier Tuff. An estimated 

1.8 million gallons of water discharged througb gaging station 1 at a 

rate of from 250 to 300 gpd is required to saturate the alluvium in the 

canyon between gaging stations 1 and 2. ?ne loss between the two gaging 

stations v.rhen the alluvium is saturated is about 40,000 gpd in the early 

spring •.;rhen evapotranspiration rates are low and about 60,000 gpd during 

the summer when evapotranspiration rates are high; therefore, the 

alluvium and tuff underlying the stream channel vlill transmit abaut J~ 
40,000 gpd beh;een t:1e tvo gaging stations. Part of the 40,000 gpd 

moves eastward in the alluvium and part moves downvard, as unsaturated 

flow, into the tuff, 

Moisture measurements in tl:1e tuff underlying the ·vrater in the 

alluvium indicate that the largest loss of water from the alluvium 

is into the Oto1.;ri Member of the Bandelier ::Uff near MCC-6 and eastward; 

ho•·rever, moisture measurements indicate that some water is lost from 

the stream channel and alluvium into the Tshirege Member west of MC~ 

15 



• 

The chemical quality of' -water changes slightly as the water moves 

downgradient through the alluvium. The calcium content decreases from 
\ 

MC0-1 ~o MC0-5 then increases from MC0-6 eastward. This quality change 

may be due to the change in bedrock underlying the alluvium between MJD-5 

and M::0-6. The sodium and bicarbonate contents decrease downgradient. 

Radioactive contamination of' water and soil may be due to effluent 

discharged from the laboratory at 10-Site or to fallout of' radioa~tive 

particles from gases that were vented into the atmosphere at 10-Site. 

Contamination was found in w.ter from test well TW-8 and in cooling -water 

from New Signs Building . The cause of' this contamination is unknown. 
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"J!ield Jto.JI00-4 Ca81ng d18JIIeter (inches) a Length of casing below land 

surface (ft) 23
4
5 Depth to water below land surface (ft) ___ do;;..;r""'r.__ ___ _ 

LOgging datu• --~l~a~n~d~s~y~r~f~•~c¥•a---------------

Altitude of land surface (ft) --~'~·~90Qga~·~•~------------------------------------------
Date --~1~1~-~aa-e~~l~------------------------- Equipment USGS 1-65717 

Logging Data 

Run No. a of _ .... 2-...._ runs. toned out _ __..1 ... 2...__ tt/1111n 

Gaii'C8-Ray circuit scale 0 8 86 

Statistical Variation 1/4 

Probe sensitivity High. 

Potential circuit scale 5 Time const~nt ~1~0 ______ _ 

in. at _ _;;;.a.;..CJ_ ft G-R Scale 0,.06 Ti•• constant 10 

Calibration in hole: (G-R Scale Q,GS Pot. eire. scale __! __ ) 

De]>th ( ft) Obs. Tiae (Ilia) Meter Reading 

w 20 1 o.oo? MRH 

Remarks P1ttt1o oastnc 

Depth Scale 20 ft /in. 

Radiation lntenalt~ Increasing--------~~ 
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l!teld Mo. MC0;-6 Caa1ng diameter (inches) 3 Lencth of casing below land 

aurface ( ft) 70.1 Depth to water below land surface ( ft) ~3:..2:.a-e.&5 _____ _ 

Logcing datu• lapd sutfact 

Al t1 tude of land surface ( ft) __ 6~,8~4..:8::c..ea.:IL...------------------·----

Date 11-28-01 

Run No. _ ..... 1 __ of 1 runs. 

Gamma-Ray c1rcui t scale 0,.01 

Equip~~~ent --..:::U~S.;::;GS:::......l:..-_.6~5~7..:.1_..7 _______ _ 

Logging Data 

Probe sensitivity High. 

Potential circuit ecale 

Logged out _ _.1::..:2::....._ tt /min 

D Time conet1:1nt --:1:.;0:..· __ _ 

Statistical Variation 1/j :'1 1 n. 8 t _ .. o .. a..___ ft G-R Scale o.ol Tiae constant ~luO~-__ _ 

Calibration in holes (G-R Seale O.Ql Pot. eire. seale _JL __ ) 

Depth (ft) 

0.2. 

Meter Reading 

-o.ooH MBa 

Remarks plastic cas1n& 

Depth Scale 20 ft /in. 

Radiation lntenstt, Increasing-------:>~ 

.... 
1 
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Field No. llc:o-fS 8 &BCae1ng diaaete:r (inches) 4 Length of casing below land 

surface ( ft) 42 Depth to water below land surface ( ft) _..1113~8~•~8 _____ _ 

Logging datum --~l~a~nwd~s~u~r~fua~c~•~-------------

Altitude of land surface (ft) ~~~~---------------------------------------------­
Date 12-1-tl Equipment USGS I-65717 

Logging Data 

Run No • .__..jl..__ of 1 rune. Probe aensi t 1 vi ty H1 gh. Logged out 12 tt/lllin 

Gamma-Ray circuit scale Q9 0l 

Statistical Variation 1/lfS 

Potential circuit scale _ _.aD'-- Time oonatant __.19.,._ "'-----

:in. at 39 ft G-R Scale 0 9 81 Time constant _ __,.J.~Oc... 

Calibration in holes (G-R Scale Q& Pot. eire. scale 0 ) 

Depth (ft) 

31 

Meter Reading 

Remark• Upper oart of hole 22 feet et!!l p.einiJ lower art qf bolt J0 ftet plaet:le oatii .. 

10 

ao 

?• 

l!o 

-

Depth Scale 20 ft /in. · 

Radiation lnteJUJtt,y Increasing·----->~ 
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Figure 7.--Gamma-radiation log MC0-7. 

Field No.UCQ-7 

surface (ft) 

Logging datu111 

Casing diameter (inches) --~3~- Length of casing below land 

Depth to water below land surface (ft) 3&,8& 
land ~~f~a~s~e ______________ __ 

Altitude of land surface (ft) 8.827~-------------------------
Date --~1~1~-~3~o-e~~l---------------------------- Equipment _____ USGS I-65717 

Logging Data 

Run No. -=1 __ of --=1;_.__ runs. 

Gamma-Ray circuit scale OoOl 

Statistical Variation 1/4 

Probe sensitivity High. Logged out 12 ft/min 

Potential circuit scale & Time conste:tnt 10 -------
in. at 85 ft G-R Scale 0 .. 01 Time constant 10 

Calibration in hole2 (G-R ScaleQ.QL Pot. eire. seale __A __ ) 

Depth (ft) Obs. Time (.tn) Meter Reading 

1 Oo<Xm9 MRH 

Remarks plastlO casin& 

Depth Scale 20 ft /in. 

Radiation lntensit~ Increasing ________ )>~ 
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Figure 8.--Gamma-radiation log MC0-7.5. 

Field No. KCQt7 9 5 Caaing diameter (inches) 3 Length of casing below land 

SUrfaCe ( ft) eo Depth tO Water belOW land SUrfaCe ( ft) -...::1·1.1111>.1Ar...il~-----

Logging datum land ~~f~a~c~'---------------

Altitude of land surface (ft) 

Date 11-29-81 Equipment _____ u~s~G~S~l~-~6~5~7~1~7----------------

Logging Data 

Run No. 1 of --'1=--- runs. Probe sene it i vi ty High. Logged out ___ 1;..;:2;..._ ft/min 

Gamma-Ray circuit scale 0.01 Potential circuit scale --=5~- Tirue const~nt 10 ---=------
Statistical Variation 1/8 ___ in. at ___ 5~1~·-- .ft G-R Scale 0"01 Time constant ~0 _..=.;;..._. 

Remarks 

Calibration in hole: (G-R Scale ~.01 Pot. eire. seale _JL __ ) 

Depth (ft) 

·n 

P1aetie cadns 

Obs. Time (.tn) 

1 

Depth Scale 20 ft /in. 

Meter Reading 

0 9 00&8 MRH 

Radiation Intensl t)' Increasing ------.::>~ 
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1i·11ure 9 .--Gamma-radiation log MC0-8. 

F~l.eld Mo. Mco-8 Caeing diamet~r (inches) __ ... 3 __ Length of casing below land 

surface (ft) 83,4 Depth to water beiow land surface (ft) 60 2 . 
J...oggt ng datulll land tUU:~f.::a.:.:c.:~~:e _______ _ 

Altitude of land surface (ft) 

Date 11-29-81 Equipment 

Logging Data 

USGS 1-65717 

Run No. l of 1 runs. Probe sensitivity High. Logged out 12 ft /min ---"'=--
Gamma-Ray circuit scale 0 9 01 

Statistical Variation 1/4 

Potential c1 rcui t scale __ ..;::5;._ Time constilnt __,;1-.0..._ __ _ 

Remark• 

in. at 80 ft G-R Scale 0 9 01 Ti•e constant ~1~0~--

Calibration in holes (G-R ScaJ.e .Q9 01 Pot. eire. ·scale ~-> 

Depth (ft) Obs. Time (ain) Neter Reading 

80 1 0,0043 MRH 

-----
Plaatio OAI1DC 

Depth Scale 20 ft /in. 

0 

Radiation lntensl t~ Increasing ----:>~ 
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log MC0-8. 2, 

Field No~ MOQ:8.2 Ca~ing diameter (inches) 2 Length of casing below land 

surface (ft) 70 Depth to water below land surface (ft) --~6~8._ ________ __ 

Logging datu- land surface 

Altitude of land surface (ft) 
Date ___ 1A1.-A2&&--.o.1 ________________________ __ Equipment _u~s~G::::S:......=.l_-~65::::...7.:...1:..:7:..-... ______ _ 

Logging Data 

Run No, _...,1 __ of _ _.1.___ runs. Probe sensitivity High. Logged out 12 ft /min . 

Ganuna-Ray circuit scale Q4 01 _ Potential ci rcu1 t scale 5 Tirue oonst¥nt __ . .:1.:0 __ _ 

Statistical Variation 1/4 in. at 66 ft G-R Scale 0 9 01 Ti•• constant 10 

Calibration in holes (G-R Scale _Q.....Q} Pot. eire. scale _L) 

Depth (ft) Obs. Titae (aia) Meter Reading 

61 1 

Remarks Plaatic oaa1ng 

Depth Scale 20 ft /in. 

Radiation lntensi t_y Increaaing ----->~ 
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Figure 1L--Gamma-rad1ation log MC0-9. 

Field Mo. MCO=I 

eurface ( ft) 55 0 5 

Caeinc diaaeter (inches) -~3'--- Length of casing below land 

Depth to water below land surface ( ft) __ d..,ey~-----

Logging datu• --~l~a~p~d~s~u~r~f~a~c~•x----------------

Altitude of land surface (ft) 

Date 11-28-61 Equipment ----~u_s_os ___ I_--6~57--17._ ____________ __ 

Logging Data 

··Run N.o. _.....;;1;..._ of _...;1;;...._ runs. Probe sensitivity High. Logged out -~1~2~ ft/Jnin 

Gamma-Ray circuit scale OpOl 

Stat1 sUcal Variation 1/8 

Potential circuit scale _._:D __ Tirue conshmt _ .. l.a.OL..--__ 

in. at ~· ft O-R Scale OaOl Ti•• constant 10 

Calibration in holes (G-R Scale 0.01 Pot. eire. seale ~--) 

Depth (ft) Obs. Time <~•> Meter Reading 

• •• 1 g.oooa MRH 

----- -----
Remark• Plastic easing 

Depth Scale 20 tt /in. 
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'"' ~. 
10 ' . -

..... 
~ .,. ,. 

ao .. ...,., 
.r .. - I'.. 

I~ 
., 

""" ~ 
J 

' -.... 
::JI - -'-

-:;; 

'" 

-

Land 
o surface 

datum 

I 0 

l. 0 

So 

4 0 

$o 



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

Caaing diameter (inches) ----Field No. TSCO=l 

surface ( ft) ----

Length of cast ng bel ow land 

Depth to water below land surface ( ft) __ ..;:d;.::r .... Y'------

Logging datu~ land sgrface 

Altitude of land surface (ft) 

nate 11-aa-ot 

Run No. _ __;1;:..._ of __ 1--. runs. 

Gamma-Ray circuit scale 0,01 

Statistical Variation 1/4 

,.. 

Equipment _U:::.:S:::.::GS=.....:l:....-..:::6.:::::.5..:..7.:..17~-------

Logging Data 

Probe sensitivity HiKh• Logged out 12 ft/m1n 

Potential circuit scale 5 Tirue conetunt 10 -----
in. at 33 ft G-R Scale 0,.01 Ti•• constant ___ 1_0_ 

Calibration in hole: (G-R Scale ~.01 Pot. eire. scale ~-) 

Remarks 

Depth (ft) 

33 

-----

Obs. Time (.S.Jt) 

1 
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Meter Reading 
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aura 13.w•Gamma-radiation log ~2.2. 

J'ield No. MOl 2, 2 Caaing diaaeter (inches) Lenath of casing below land 

surface (ft) Depth to water below land aurface (ft) --~d~ry._ ________ __ 

Logetn1 datua land egrtaoe 

Altitude of land surface (ft) ---'~·~1~0~9~--·-------------------------------------------
Date 12-1-81 Equipment USGS 1-65717 

Logging Data 

Run No • .....::1~- of ___ 1~- runs. Probe sensitivity High. Logged out 12 ft/Jnin 

Gamma-Ray circuit scale 

Statistical Variation 

o,o1 Potential circuit scale 5 Time constMnt 10 ---------

Remarks 

1£8 in. at --~8..;...1 ft G-R Scale 0.01 T1•• constant __ _.1.....,0--. 

Calibration in holet (G-R Scale Q.9 01 Pot. eire. seale~-) 

~pth ( f') Obs. Time <••> Meter Reading 

~ 81 1 0 9 0083-l!mJI 
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Fi&ure 17.--Gamma-radiation log MCM-5A. 

Field No. IICII-6A Caaing diAIIIeter (inches) __ _.2.__ Length of casing below land 

surface ( ft) _ .... 20-.._ Depth to water below land surface (ft) 

Logging datu'lll land ~~f~a~c~'-----------------
Altitude of land surface (ft) 

Data Equipment _____ u~s~GS~~~~-~6~5~7~1~7----------------

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 _.::;&_...;_ Tirue consti:l.nt 10 

Statistical VariatiOh 3/18 in. at 24 ft 
--~ 

G-R Scale 0 9 01 Ti•• constant lQ 

Remark• 

Calibration in holet 

Depth (ft) 

24 

P1a.tlo casing 

(G-R Scale _0 .. 01 Pot, eire. scale i_) 

Obs, Time (~n) Meter Reading 

1 Oa0088 MRH 

--------

Depth Scale 20 ft /in. 

Radiation Inte~~ity Increasing--------~:>~ 
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Figure 18.--Gamma-radiation log MCM-SB. 

Field No. MCM-58 Casing diameter (inches) _.::2:...-_ Length of casing below land 

surface (ft) 30 Depth to water below land surface (ft) __ a23~1=9 __________ __ 

Logging datum land surface 

Altitude of land surface (ft) 6,879 8·0 -·----------·--------
Date 11-28-81 Equipment USGS 1-65717 

Logging Data 

Run No. 1 of _ _:::1'-- runs. Probe sensitivity High. Logged out -~1~2~ ft/m1n 

Gamma-Ray circuit scale OaOl 

Statistical Variation 1/4 

Potential circuit scale ___ 5:.__ Tirue const~tnt ---=1.-0 __ _ 

Remarks 

1 n. at _ _.3oo~.~OIL-_ ft G-R Scale 0,01 Tiae constant 

Calibration in hole: (G-R Scale j),OlPot. eire. seale~--) 

Depth (ft) Obs. Time (_.tn) Meter Reading 

1 0 1 0067 MRH 

Plpatie calling 

Depth Scale 20 ft /in. 

Radiation Intensit~ Increasing--------~;>~ 
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Figure 19.--GaDIDa-radiation log MCM-5C. 

Field No. MCII-5C Caaing diameter (inches) -~2=--- Length of casing below land 

aurface ( ft) _....;3~'1:....._ Depth to water below land surface (ft) 

Logging datu~ lapd s~~f~a~c~e~-------------

Altitude of land surface (ft) 8.877.8 

Date --~1~1~-A2~8-....;8~1L------------------------- Equipment USGS l-65717 

Logging Data 

Run No. _ _,1...__ of ___ 1&- runs. Probe sensitivity High. Logged out ____ 1_2~ ft /min 

Gamma-Ray circuit scale OaOl Potential circuit acale _-...:5:..__ Time const~nt .1.0~------

Statistical Variation ...!.£! __ in, at 37 ft G-R Beale 0 9 01 Time constant 10 

Calibration in holes (G-R Scale 9a01 Pot, eire. scale _JL __ ) 

Depth (ft) Obs. Time (win) Meter Reading 

1 0 9 0083 ....MBlL 

Remarks Pla1t10 oai1DC 

Depth Scale 20 ft /in. 

Radiation Intensi t_y Increasing ------=>~ 
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Figure 20.--Gamma-radiation log MCM-6A. 

Field No. MCM-8A Caaing diameter (inches) 2 Length of casing below land 

surface ( ft) 17 9 8. Depth to water below land surface ( ft) _...;:d:.1U::..L.o-----

Logg1ng datum lend syrf~ce 

Altitude of land surface (ft) ----'~·~8-~~2~·~'---------------------------------------------
Date 11-27-81 E9uipment USGS 1-65717 

Logging Data 

Run No. 1 of ----~1- runs. Probe sensitivity High. Logged out 12 ft /min 

Gamma-Ray circuit scale 0 2 01 __ Potential circuit scale ~ Tirue constilnt -~l-0 __ _ 

Statistical Variation 1/8 in. at 18 ft G-R Scale 0,01 Ti•• constant 10 

Calibration in holet (G-R Scale ~oOl Pot. eire. seale ~--) 

Remarks 

0 

10 

.30 

00 
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'fo 

IOo 

Depth < rt> 

18 
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Depth Scale 20 ft /in. 
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Figure 21.--Gamma~radiation log MCM-6B. 

Field No. MQM-6B Casing diameter (inches) 2 Length of casing below land 

surface (ft) 51 9 8 Depth to water below land surface (ft) __ -J3~•~·~8~-------

Logg1 ng datum lend lillJ:~f-=a""c~e _______ _ 

Altitude of land surface (ft) 8,851,2 

Date 11-28-81 Equipment _____ U~S~GcS~I~-~6~5~7~1~7--~-----------

Logging Data 

Run No. 1 of ----~1- runs. Probe sensitivity High. Logged out 12 ftlmin 

Garrana-Ray circuit scale 0,01 

Statistical Variation 1/8 

Potential c1 rcui t scale __ ...,~5'- Time constunt _.1,..0.,__ __ _ 

Calibration in holet 

Depth (ft) 

·. 52 

Remarks Plaatic casing 

in. at _ __;5:-_::2 ft G-R Scale O~eiUOc.~l.___ Time constant 10 

(G-R Scale 9.01 Pot. eire. seale _Jl __ ) 

Obs. Time (min) Meter Reading 

1 0 p 00§8....11'BR.. 

Depth Scale 20 ft /in. 

Radiation lntenslt~ Increasing-------:>~ Land 
o surface 

datum 
0 

,. -' 
IO /0 

~ ....,, 
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"• figure 22.--Gamma-radiation log MCM-6C. 

Field Mo. IICM-fC Caaing diameter (inches) 2 Length of cad!\S below land 

surface (ft) 08.8 Depth to water below land aurface (ft) _.Jo3ll:l4 ... a...,e._ ___ _ 
~ 

Logging datu• land sgrface 

Altitude of land surface (ft) e,IIOLO 

Date 11-28-01 Equipment USGS 1-65717 

Logging Data 

Run No. 1 of _.e.l __ runs. Probe sensitivity High. Logged out 12 ft /Jiin 

Gamma-Ray circuit scale 0.01 _ Potential circuit scale --'o,___ Time consttmt _,.to ___ _ 

Statistical Variation 1/4 1 n. at ---=5-=6~ ft G-R Scale 0 9 01 Tiae constant _·.11._ __ 

Remarks 

• 

Calibration in holet 

Depth (ft) 

• &e 

(G-R Scale 9.01 Pot. eire. scale ~) 

Oba. Time (~~) Meter Read!ne 

1 oaooee MBH 

Depth Scale 20 ft /in. 

Radiation 1ntenatt~ lncreaaing ------~;>~ 
0 

---10 -I. -'-1-
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Figure 23.--Gamroa-radiation log MCM-6D. 

Field Mo. IICM-8D Casing diameter (inches) __.2'--- Length of casing below land 

aurface (ft) 348 9 Depth to water below land surface (ft) drr 

Logging datu• --~l~a~n~d~s~ur~.f~a~c~•~--------------

Altitude of land surface (ft) 8,8&0,0 

Date --~11~-~2~8--~8~1------------------------- Equipment _____ u~s~GS~~~~-~6~5~7~1~7~---------------

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 ----=&~- Tirue conshmt 10 

Statistical Variation 1/8 ___ in. at 35 ft G-R Scale OaOl Time constant --~1~0--

Remarks 

Calibration in hole: 

Depth (ft) 

35 

-----
PlaaUc oas1n1 

(G-R Scale JlsOl Pot. eire. seale~--) 

Obs. Time (~n) Meter Reading 

1 0,0059 MBll 

Depth Scale 20 ft /in. 

Radiation lntensit~ Increasing--------~:>~ 
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ll!'igure 24.--Gamma-radiation log 6E. 

Field No. MCM-6B Caaing diameter (inches) 2 Length of easing below land 

surface ( ft) 21 Depth to water below land surface ( ft) _.ldd...,ry.:L------

• Logging datum land surface 

Altitude of land surface (ft) 
6,8~0,6 ________________________________________ _ 

Date --~1~1~-~28~=6~1 _____________________ ___ Equipment _____ u~s~G~S~-~l~-~6~5~7~1~7---------------

Logging Data 

Run No. __,1...__ of _ _.1..___ runs, Probe sensitJvity High. Logged out 12 ft/m1n 

Gamma-Ray circuit scale o..c._Ql___ Potential circuit scale ___ ....,&Time constcmt _...1~0'-----

Stat1 st1 cal Variation ~-- in, at -~L- ft G-R Scale !) 0 01 Time constant 10 

Calibration in holet (G-R Scale !)..Ql Pot. eire. seale ____o_) 

Depth { ft) 

2Q 

Remarks Plaatic oaainc 

Obs. Time ( wrin) Meter )leading 

l 

Depth Seale 20 ft /in. 

Radiation Intensity Increasing--------:>~ 

....__ 
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(> surface 
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Figure 25.--Ga111lla-radiation log 6.5. 

Field No. MCM-6,5 Casing diameter (inches) 2 Length of casing below land 

surface (ft) 9e Depth to water below land surface (ft) --~3u7~e~8~-------

Logging datum l&nd ~~f~a~c~•----------------

Altitude of land surface (ft) e.840 8 2 

Date --~1.2-~lL-~6~1~------------------·------- Equipment _____ u~s~G~S~l~-~6~5~7~1~7----------------

Logging Data 

Run No. 1 of _ _.:1_ runs. Probe sensitivity High. Logged out ____ 1~2~ ft /min 

Gamma-Ray circuit scale 0901 Potential circuit scale -~5::..__ Tirue conshant 10 

Statistical Variation l/1!__ in. at --~•~e-- ft Time constant ___ 1_0 __ 

Cali bra t1 on 

Depth 

95 

'· 61 ( 

14 ----
Remarks Double cased 

0 
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IO 
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~· 

'fo 
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in hole: (G-R Scale _!),01 Pot. eire. scale i __ ) 
(ft) Obs. Time (tria) Meter Reading 

1 Oi0059 MRH 

1 20069 MRij 

1 20044 MRH 
4 .. ateel caa1n1 to e1 tta ee ft plastic ca•1ng 

Depth Scale 20 ft /in. 

Radiation lntens:lt, Increasing--------:>~ 
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I'"\. ....._._ -....,., 
~ 

""!ll 
1'--. 

c;. 
~ 

. .__ 
·-c. 

""' "' ...._ 

-~ 

7 
::Jiii""' .... 

17 

;-

'· ..... 
r---

~ --..........:. 
J -.~ -.... 

I. 
I eo 

......,;,.: 
··r-

----

Land 
o surface 

datum 

I 0 

11> 

So 

10~ 



Figure 26.--Gamma-radiation log 7.5. 

Field Mo. MCM-? 9 ~ Casing diameter (inches) 2 Length of casing below land 

surface (ft) 94 Depth to water below land surface (ft) __ 4~0~~1~---------

Logging datum land ~~f~a~c~•~--------------

Altitude of land surface (ft) --~·~·L8~0~1~,~•~--------------------------------------------

Dete --=1=1--=29~-8~1~---------------------- Equipment _____ u~s~GS~~~~-~6~5~7~1~7 ______________ _ 

Logging Data 

Run No. 1 of --=1:;..___ runs. Probe sensitivity High. Logged out ____ 1~2~ tt /min 

Gamma-Ray circuit scale 0,01 

Statistical Variation 1/8 

Potential circuit scale ___ ;::;~ __ Time const111nt 18 

in. at . ~6 ft 0-R Scale 0 9 01 Time constant --~1~0--

Calibration in holes (G-R Seale _O,O~Pot. eire. seale~--> 

Depth (ft) Obs. Time (~n) Meter Reading 

~6 1 0, OOI!....Mmi 

Remarks Double cased 86 ft steel castnca II ft p1aet1o caeinc 

Depth Scale 20 ft /in. 

Radiation lntens1 t.J Increasing -------~=;>~ 
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Figure 27.--Gamma-radiation log MCM-8A. 

Field No. MQO=SA C8s1ng diameter (inches) Length of casing below land 

surface (ft) Depth to water below land surface (ft) --~d~r~Y-----------

Logging datum land SJ!r.~f~a~c~e~---------------

Al t1 tude of land surface ( ft) 

Date ll-29-81 Equipment _____ u~s~G=S~I~-~6~5~7~1~7~--~-----------

Logging Data 

Run No. 1 of _..;;1;;.__ runs. Probe sensitivity High, Logged out 12 ft /min 

Gamma-Ray c1 rcui t scale 0, 01 Potential ei rcui t scale --~5 ____ Tirue constHnt 10 

45 ft G-R Scale 0.01 Time constant 10 Statistical Variation __ 1~~- in. at ---

Remarks 

Calibration in holes (G-R Scale ~.01 Pot. eire. seale ~--) 

Depth (ft) 

• 45 

Obs. Time (min) 

1 

---·------

Meter Reading 

o.o046 MRH 

Open hole, 3 inches in diameter 

Depth Scale 20 ft /in. 

Radiation Intensity Increasing --------~/>~ 
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Figure 28.--Gamma-radiation log MCM-8B. 

Field No.MCM-88 

surface (ft) 

Logging datum 

Casing diameter (inches) ____ 2 ___ Length of casing below land 

30 Depth to water below land surface (ft) _____ d~r,y ________ __ 

land surwf~a~c~eL----------------

Altitude of land surface (ft) 

Date __ _.1~1~-~2~0~-~8~1--------------- Equipment USGS I-65717 

Logging Data 

Run No. 1 of _ __J__ runs. Probe sensitivity Hi g~. Logged out 12 ft /min 

Gamma-Ray circuit scale ..0~-- Potential circuit scale Tirue constant 10 

StRtistical Vari&.tion _l/..i__ in. at 30 ft G-R Scale 0,01 Time constant 10 

Calibration in hole: (G-R Scale _Oa01 Pot. eire. seale 2_) 
Depth (ft) Obs. Time (min) Meter Reading 

30 1 o.ooe~ 

---------
Rema.rks Plaltto caa1nK 

Depth Scale 20 ft /in. 

Radiation lntensl ty Increasing 
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Figure 29.--Gamma-radiation log MCM-8C. 

Field No.MQI-8C 

surface (ft) 66 

Casing diameter (inches) ----~2~ Length of casing below land 

Depth to water below land surface (ft) 60.2 

Logging datulll land sur~f~a~c~e~--------------

Altitude of land surface ( :tt) 61797113 

Date 11-29-&-1 Equipment __ USGS 1-65717 

Logging Data 

Run No. ~ of 1 runs. Probe sensitivity High. Logged out 12 ft /Min 

Gamma-Ray circuit scale OaOl Potential circuit scale 5 Time constant 10 

Statistical Variatio~ __ 1~- in. at ~-..;;;..6..:;.1 ft G-R Scale OpOl Time constant 

Calibration in hole: (G-R Seale _O,OlPot. eire. seale~-) 

Depth ( ft) Obs. Time (tllin) Meter Reading 

1 0,0051__MBR_ 

Remarks f1aat1o casing 

Depth Scale 20 ft /in. 

Radiation Intensit~ Increasing---------:>~ 
0 
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IO _C ,.. 
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Figure 30.--Gamma-radiation log MCM-SD. 

Field No. ~~-8D Casing diameter (inches) ----~2L- Length of casing below land 

surface (ft) 

Logging datulll 

86.3 Depth to •ater below land surface (ft) 

land s~~f~a~c~e _________________ __ 

op.a 

Altitude of land surface (ft) --~e~,~7~9~e~·~3~.------------------------------------------------­

Date u-29-el Equipment _____ USGS 1-65717 

Logging Data 

Run No. 1 of _ __.1.__ runs. Probe sensitivity High. Logged out 12 ft /1111 n 

Gamma-Ray circuit scale 0.01 

StAtistical Variation 1/4 

Potential circuit scale __ ....:!5~--- Time const&tnt _.::1.:0~--

Remarks 

1 n • at _ _.s~a.~e..___ ft G-R Scale 0 9 01 Tiae constant _,::1,:0_ 

Calibration in hole: (G-R Scale j)~Pot. eire. seale~--) 

Depth (ft) Obs. Time (~n) Meter Reading 

1 o. 0062..KBIL 

Plaattc caeinrr 

Depth Scale 20 ft /in. 

Radiation Intensity Increasing-----------:>~ 
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log MCM-BE. 

Field No. ¥C.V-8E 

surface (ft) 029 8 

Casing diameter (inches) ----~2~ Length of casing below land 

Depth to water below land surface (ft) ____ d_r~y~---------

Logging datum lana lillr~f-=a...,C:.:.~'----------

Al t1 tude of land surface ( ft) 

Date 11-29-61 Equipment USGS I-65717 

Logging Data 

Run No. 1 of __ 1 __ runs. Probe sens1 tivi ty High. Logged out 12 ft /min 

Gamma-Ray circuit scale 0.01 Potential circuit scale 5 Tirue consti:lnt __ 1_0 __ _ 

Statistical Variation ~--- in. at --~5~3~- ft G-R Scale 0.01 Tiae constant ___ 1_0 __ 

Calibration in hole: (G-R ScaleOaOl Pot. eire. scale~--) 

Depth (ft) Obs. Time (~n) Meter Reading 

53 1 0,0068 MRH 

--------
Remarks Plastic casing 

Depth Scale 20 ft /in. 

Radiat~on Intensity Increasing ------=/~ 
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Figure 32.--Gamma-radiation log MCM-8F. 

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

surface ( ft) ~~~1 Depth to water below land surface (ft) dr,! 

Logging datum lend §.!Uface 

Altitude of land surface (ft) epiii.a 
Date 11-29-61 Equipment USGS l-65717 

Logging Data 

Run No. 1 of 1 ---- runs. Probe sensitivity High. Logged out 12 ft /min 

Gamma-Ray circuit scale 0 11 01 __ . _ Potential circuit scale __ L Tirue consti:int __;;;1~0 ___ _ 

Statistical Variation _!L.1__ 1 n. at 2~ ft G-R Scale OaOl Time constant 10 

Calibration in hole: (G-R Scale QQOl Pot. eire. seale ~--) 

Depth (ft) Obs. Time (win) Meter Reading 

23 1 _ ___::0:...~~•..::00:.::::73 MRH 

Remarks Plaetie casing 

Depth Scale 20 ft /in. 

Radiation In~ensity Increasing----....;>~ 
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gure 33.--Gamma-radiation log MCM-10. 

Field No. MOI-10 Casing diameter (inches) 2 Length of casing below land 

surface (ft) 87e2 Depth to water below land surface (ft) dry 

Logging datum lend sur~f~a~c~§~---------------

Altitude of land surface (ft) 

Date 11-29-Cil Equipment USGS I-65717 

Logging Data 

Run No. 1 of --~1~ runs. Probe sensitivity High. Logged out 12 ft /min 

Gamma-Ray circuit scale Oo01 Potet1tial c1 rcui t scale __ .w.5_ Tirue constant 10 

StAtistical Variation ~- in, at 87 ft G-R Scale 0 0 01 Time constant 10 

Calibration in hole: (G-R Seale Q..Jll Pot, eire. scale __li_) 

Depth ( ft) Obs. Time (min) Meter Reading 

87 1 0 9005~ 

Remarks Plastic cadn1 

Depth Scale 20 ft /in. 

Radiation Intensity Increasing---------:>~ 
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Figure 34.--Gamma-radiation log !SCM-1. 

Field Mo. 'ISQio;.l Casing diameter (inches) ---- Length of casing below land 

surface (ft) ____ _ Depth to water below land surface (ft) --~d~~~~~---------

Logging datum land surface 

Altitude of land surface (ft) 

Date 11 -26-ftl Equipment ----~U~SGS~~~--~6~5~7~17~---------------

Logging Data 

Run No. 1 of ____ 1 __ runs. Probe sensitivity High. Logged out --~1~2~ ft /111in 

Gamma-Ray circuit scale 0,01 Potential c1 rcuit scale __ .;:5_ Time constMnt 10 
-~---

Stet1st1cal Variation '1/8 _ in. at --=23=-- ft G-R Scale 0.01 T1•• co!Uitant 

Calibration in hole: (G-R Scale Q,Ol Pot. eire. seale~-) 

Depth (ft) Obs. Time (wdn) Meter Reading 

.23 1 0 0 0062 MRB 

Remarks Open bole, 3 inches in diameter 

Depth·Scale 20ft /in. 

Radiation lntens1t~ Increasing ________ .;:~~ 
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