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HISTORY AND ENVIRONMENTAL SETTING 

OF LASL NEAR-SURF ACE LAND DISPOSAL FACILITIES 

FOR RADIOACTIVE WASTES (AREAS A, B, C, D, E, F, G, AND T) 

A Source Document 

by 

Margaret Anne Rogers 

ABSTRACI' 

The Los Alamos Scientific Laboratory (LASL) has been disposing of radioactive wastes since 
1944. The LASL Materials Disposal Areas examined in this report, Areas A, B, C, D, E, F, G, and T, 
are solid radioactive disposal areas with the exception of Area T which is a part of the liquid 
radioactive waste disposal operation. Areas A, G, and T are currently active. Environmental 
studies of and monitoring for radioactive contamination have been done at LASL since 1944. 

I. INTRODUCTION 

This report evolved into a source document as the result of an extensive review of solid radioactive 
waste management operation at the Los Alamos Scientific Laboratory (LASL) which is operated by the 
University of California for the ERDN AEC. * It contains extensive quotes and other material sequestered 
here for easy access. This compilation represents the effort to date . It is our intent to supplement this 
report as further information is developed. 

The desire to determine the environmental impact of solid waste disposal has led to the reexamination 
of the concept of land burial as a means of permanent disposal. An evaluation of site monitoring prac
tices, both past and present, is in progress or planned for all major ERDA sites by the United States 
Geological Survey (USGS) under contract to ERDA and in cooperation with ERDA contractors. The 
evaluation at the Los Alamos Scientific Laboratory began in September 1973, and included Materials 
Disposal Areas A, B, C, D, E , F, G, and T (see Fig. 1). T. E. (Tim) Kelly of the USGS Water Resources 
Division, Albuquerque, and Margaret Anne Rogers, LASL/H-8, the investigators. 

*The U. S. Atomic Energy Commission (AEC) was absorbed by the Energy Research and Development 
Administration (ERDA) in January 1975. 
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As the data were being collected for the evaluation, it became apparent that LASL had a need for a 
report which would parallel the USGS Report to the ERDA but which would include much more detail. 

This report has been compiled to provide a readily available source of accurate, in-depth information 
for reference by LASL personnel. It is as comprehensive as time and information sources allowed . 

In compiling the information presented in this report, opinions and conclusions as to the accuracy of 
any particular source material have been avoided. All sources on a given subject are presented, despite 
apparent contradictions. The reader must therefore draw his own conclusions as to which sources may 
have the greater validity. By presenting all sources, bias is hopefully minimized. 

General information on Areas A, B, C, D, E, F, G, and T can be found in the Summary; comprehensive 
information is given under individual area discussions. Appendixes A, B, and C are lists of known 
photographs, photographic slides, and engineering drawings, respectively, of Areas A, B, C, D, E , F, G, 
and T. 

Metric units followed by English conversion in parentheses are used throughout this document except 
in quoted material, which has been left in its original form. 

A. History of ws Alamos 

From 1918 until late 1942, Los Alamos was the site of a boy's ranch school. 1 Because of its isolated loca
tion and existing facilities, the school was acquired by the Army, November 25, 1942, for use by the 
Manhattan Engineer District. As a patriotic gesture' the University of California accepted the contract to 
operate the new laboratory January 1, 1943. After the war, Los Alamos continued as a site of government 
sponsored scientific research operated by the University under the auspices of the USAEC through 197 4 
and continues under the auspices of ERDA. 

B. Location 

Los Alamos and the Los Alamos Scientific Laboratory are located on the Pajarito Plateau, which flanks 
the eastern side of the volcanic Jemez Mountains in north-central New Mexico. The plateau is 16-24 km 
(10-15 mi) wide and more than 48 km (30 mi) long. It is bounded on the west by the Sierra de los Valles, on 
the east by the Rio Grande, on the northeast by the Puye Escarpment, and on the southwest by Canada 
de Cochiti (Figs. 2a and 2b) . 

The plateau slopes eastward from an elevation of 2377 m (7800 ft) abutting the Sierra de los Valles to an 
elevation of 1890 m (6200 ft) adjacent to the Rio Grande . It is cut 61-122 m (200-400 ft) deep by numerous 
southeast trending intermittent streams . The dissected eastern margin of the plateau rises 91-305 m (300-
1000 ft) above the Rio Grande. 

Los Alamos is 38.6 km (23 mi) northwest of Santa Fe and 92.8 km (58 mi) north-northeast of Albuquer
que. 

C. Radioactive Wastes Generated by the LASL 

LASL radioactive wastes are categorized as routine or nonroutine. Most of the waste is routine, con
sisting of Laboratory trash (mostly combustible) , equipment, chemicals, oil , animal tissue, chemical 
treatment sludge, cement paste, hot-cell waste, and classified materials . Nonroutine waste , generated 
during facility renovation and decommissioning projects, consists of building debris, large equipment 
items, and soil or rock removed during site cleanup. 

The wastes may be contaminated by transuranic radionuclides (289Pu, 288Pu , or 241 Am) , uranium 
(enriched, depleted, normal or 281U), fission products, induced activities, or tritium. Wastes con
taminated by fission products, induced activities, and tritium are small in volume, 1-3% of the whole, but 
high in total curies disposed of by LASL. 
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Over the past 20 years waste volume has averaged 5073 m3 (6631 yd3
) per fiscal year (see Fig. 3). During 

the past 10 years the volume has varied from 7792 m3 
( 10 185 yd') in 1964 to 4250 m3 (5556 yd3

) in 1972. For 
the period 1965-1975 approximately 3542 m3 (4630 yd') to 4250 m3 (5556 yd3

) of the waste volume per fiscal 
year is due to routine waste. 

Appendix D contains correspondence pertaining to LASL radioactive solid waste management policy. 

II. SUMMARY AND CONCLUSIONS 

A. General 

The Los Alamos Scientific Laboratory has been disposing of solid radioactive wastes since 1944. 
Throughout the history of the Laboratory, the principal means of disposal has been pits. In the late fifties 
shafts began to be used as well as pits. Geometrically, pits are rectangular prisms and shafts are cylinders . 

The LASL Materials Disposal Areas examined in this report . A, B. C, D. E. F. G. and T , are solid 
radioactive waste disposal areas, with the exception of Area T which has always been part of the liquid 
waste disposal operation at LASL. All the areas except Areas A, T. and G are currently inactive. Areas A. 
B, C, D, E. F, and T were used in the forties ; Areas C. E, G, and T were used in the fifties: and Areas A, C. 
G, and T were used in the sixties and seventies. 

In the late fifties waste disposal documentation improved greatly: therefore, knowledge of Areas C, G, 
and Tis much better than of Areas A, B, D, E. and F. Knowledge of Area G far exceeds that for any other 
area . 

Disposal-area fires seem to be a thing of the past since the following policies were simultaneously put 
into effect: (1) uncontaminated hazardous chemicals are not buried with contaminated solid waste. and 
(2) flammable solid waste is covered immediately after it is placed in a pit . 

Radioactive contamination studies and monitoring have been done at LASL since 1944. Through the 
years the USGS has performed a large part of this work. Available information indicates that the USGS 
did the majority of the specific migration studies and a significant amount of the monitoring in the fifties 
and sixties. 

B. By Site 

Area A, located at TA-21, has been used intermittently since 1945. It was the second common burial 
ground for radioactive waste at the Laboratory . The oldest Area A disposals were made in two pits 
situated in the eastern part of the area. The "Generals's Tanks"* which are in the western part were filled 
shortly after the pits. The central (and largest) pit was dug in 1969 and continues in active use today, .July 
1976. Records on disposal have not been located for the pits. Some records on the liquid waste placed in 
the General's Tanks are available. The only known study related to environmental monitoring conducted 
in the area is a geologic inspection of the 1969 pit. 

Area B, located south of DP Road, is the first common burial ground for radioactive waste at the 
Laboratory. Only the outline of Area B is shown on engineering drawings . Location of the series of pits 
which were in use from 1944 until 1948 has not been established . Waste disposal records from 1944 
through January 5, 1947, have not been located . Records are available from January 6, 1947. through the 
closing of Area B. The site was studied by the USGS before establishment of the boat and trailer storage 
yard within the area . 

Area C, north of Pajarito Road near TA-50. became inactive April 8, 1974. It s history of use covers 26 
years. There are seven pits within the area, one of which was reserved exclusively for the disposal of non
radioactive hazardous chemical wastes and 108 shafts, none of whi ch are greater than 1 m (3 ft) in 

*Two storage tanks designated TA-21-107 and TA-21-108. 
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diameter and 7.6 m (25ft) deep. Area Cis the first burial ground for which detailed records were kept. 
Few studies related to environmental monitoring have been conducted in Area C. 

Area D is two underground chambers used in 1948 at "Hot Point." TA-33 . Chamber 2 was con
taminated by polonium and it is assumed Chamber 1 was likewise . (The available records do not support 
the idea of other radioactive contaminants.) A minimum of 22 years has passed since any experimenta
tion . With a half-life of 138 days for polonium, it is unlikely any radioactive contamination remains. 
Studies are limited to surveys made shortly after the chambers were used. 

Area E, located at "New Hot Point," TA-33, includes an underground chamber destroyed in 1950 and 
six pits . The area was in use through 1962. Records on the underground chamber and the pits have not 
been found. No environmental monitoring studies have been conducted in the area . 

Area F, TM Site, TA-6, may not be a radioactive waste disposal area. The first pit was dug in 1946. 
The exact size, location, and number of pits is not known. No records of disposal have been found . There 
is no indication any environmental monitoring studies have been done in Area F. 

Area G, TA-54 , is the largest disposal area at LASL. It has been in operation since early 1957. The site 
was originally picked because of its isolated location and because it offered ample space for disposal ac
tivities over a period of years. Although it is not as isolated as it once was. it still has enough space for dis
posal needs in the foreseeable future. Area G has 16 pits. 2 trenches, and 81 shafts. Detailed disposal 
records have been kept throughout the history of Area G. Most of the pits and some of the shafts received 
a geologic inspection before being put in use. Environmental monitoring activities are increasing in Area 
G. 

Area T, west of Area A at TA-21. has been in use since 1945. It reflects the thinking and practices in li
quid radioactive waste disposal from the time the Laboratory began . Four absorption beds were construc
ted in 1945. They received untreated and treated wastes from 1945-1967. Since mid-1968. treated wastes 
have been mixed with cement and pumped down shafts augered between the south absorption beds and 
the north absorption beds. The shafts are 2.4 m (8 ft) in diameter and as deep as 19.8 m (65ft). Though 
small in physical size, Area T has received more intensive study from an environmental monitoring view
point than any other waste disposal area at the Laboratory . 

C. Recommendations 

1. Site Improvement 

• Specific boundaries should be designated for Areas T. D. and F. 
• Areas A, D, F. and T are not adequately fenced and should be. If Area D is to be considered just the 
two underground chambers. there is no need to fence it. 
• Identification signs and radioactive contamination warning signs should be posted for all areas. 
• Individual pits ·and shafts within each area should be clearly identified . In some cases this involves 
replacing existing signs and in others erecting new markers. Areas affected are A. C. E. F. G. and T . 
• Areas which should receive restoration treatment are A. E. F. G. and T. 

2. Studies and Monitoring 

• The "History and Environmental Setting of LASL Near-Surface Land Disposal Facilities for Radioac
tive Wastes (Areas A. B. C, D, E. F. G, and T)" should be a continuing project for the next several years 
and thereafter periodically updated. With the exception of Area G. it is quite possible that there are exis
tent records which have merely not been located. An extensive effort should be made to locate all records 
as soon as possible, lest the passage of time render the task impossible . One way to gain insight on some of 
the areas is through interviews with LASL personnel. LASL retirees. and previous LASL employees. 



• Detailed geologic mapping for each area should be done to establish fracture patterns and 
stratigraphy in order to have a basis for monitoring. The mapping project should extend from Area to 
Area, with special emphasis as necessary at any particular Area , and should not result in eight individual 
maps which cannot be easily related to each other. 
• Vegetative mapping in the Areas should be done . In the case of Areas B, C. D, and F, mapping can 
provide insight for revegetation of other areas. 
• A comprehensive ion-exchange study should be done . "Soil Absorpt ion of Radioactive Wastes at Los 
Alamos'02 is based on too few samples to generalize on the ion-exchange capacity of the soil, fracture fill
ings, and tuff in the Los Alamos area . Because of the variability in the physical and chemical properties of 
the tuff, which in turn creates variability in the soils and fracture fillings, more work should be done on 
ion exchange. 
• A program should be designed for site-specific monitoring of disposal areas . The present monitoring 
network is intended to monitor disposal areas only in a general way. 

III. GEOLOGY 

A. Stratigraphy 

Introduction. For the pJrposes of this report the Los Alamos area is defined roughly as the area boun
ded by the Rio Grande on the east , the Rita de los Frijoles on the south, the crest of the Sierra de los Valles 
on the west , and Guaje Canyon on the north. 

The volcanic and sedimentary rock cropping out in this area range in age from Tertiary to Quaternary. 
Stratigraphic nomenclature varies . There is general agreement on the unit definitions for the volcanic 
rocks whose origin is the Valles or Toledo Calderas; however, there appears to be considerable disagree
ment on unit definition and usage for the sedimentary rocks and basalt flows which form the basin fill for 
the Rio Grande Rift. 

The oldest sedimentary sequence cropping out in the Los Alamos area has been referred to as the Santa 
Fe Formation , a restricted usage, or as part of the Santa Fe Group, a usage which includes all basin-fill 
rocks regardless of origin. Spiegel and Baldwin ( 1963) .S Griggs(1964) , • and Galusha and Blick ( 1971 )6 favor 
use of the Santa Fe Group designation; Bailey, Smith and Ross (1969) 8 favor use of the older term, Santa 
Fe Formation. These four reports define stratigraphic nomenclature for the Los Alamos area since all use 
rock sequences in or adjacent to the area to define their unit usage. Other authors such as Baltz, 
Abrahams, and Purtymun (1962), 7 have adopted the unit usage of one of these four reports (see Fig . 4) . 

The same named unit does not necessarily refer to the same rock and/or include the same subunits. 
Spiegel and Baldwin, Griggs, and Galusha and Blick agree the term Santa Fe should have group status, 
but the three reports do not use the same subunits. The term Puye seems to be applied to the same 
sequence of rocks by three of the reports, although it receives different treatment by each. Spiegel and 
Baldwin recognize the Puye Gravel as used by Smith (1938, p. 937) .270 Griggs (1964, p . 28)• gave the Puye 
formal status as a formation with a specified type locality, "the belt of exposures along Guaje Canyon 
between Guaje Mountain and the Puye Escarpment ." He also changed the name from Puye Gravel to 
Puye Conglomerate because "the formation is sufficiently consolidated to stand in vertical cliffs" and 
separated it into two members of ailuvial origin - the Totavi Lentil and the fanglomerate member. 
Bailey, Smith and Ross (1969, p. 12)8 propose to call the Puye the Puye Formation because "most of the 
constituent materials of the formation are of ultimate py roclastic origin, and many of the component 
beds, especially those close to the source areas in the Jemez Mountains , are pumiceous tuffs and lithic 
lapilli tuffs that show only slight alluvial reworking. "6 

This report does not propose to solve the stratigraphic nomenclature problems which have been briefly 
outlined in the preceding paragraphs . A comparison of unit usage by Galusha and Blick ; Bailey, Smith 
and Ross; Griggs; and Spiegel and Baldwin is shown in Fig . 5. Descriptions of all stratigraphic units in 
use in the Los Alamos area follow: 
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*Same unit. It is stratigraphically lower than the Ancha Formation, which correlates with the top of 
the Santa Fe Formation (Bailey, Smith & Ross, 1969, p.2) and possibly the top of the Undifferentiated 
Unit (Griggs, 1964, p.2). However, the Andesite Flows have been correlated with Unit 3 of the 
Basaltic Rocks of Chino Mesa (Spiegel & Baldwin, 1963, p.53). Obviously, it cannot comply with both 
correlations . 
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Santa Fe Group 
Spiegel and Baldwin proposed the term Santa Fe be raised to group status. They considered the Santa 

Fe Group to include sedimentary and volcanic rocks which ranged in age from middle(?) Miocene to 
Pleistocene (?) and were related to the Rio Grande Rift. They placed all rocks above the latitic and lim
burgitic flows and breccias exposed in the Cienega area in the Santa Fe Group. This definition includes 
the terrace deposits and alluvium of present valleys. 

Tesuque Formation. The Tesuque Formation (Spiegel and Baldwin, 1963, p. 39)5 is middle (?) 
Miocene to early Pliocene in age. It consists of several hundred meters of pinkish-tan, soft arkosic , silty 
sandstone and minor conglomerate with two minor volcanic units. Most of the sediments were derived 
from siltstone Precambrian rocks. Named for the town of Tesuque, its arbitrary type section is along the 
north boundary ofT. 17 N ., extending 14 1/2 km (9 mi) westward from Tesuque Creek (NE 1/4 sec. 5, T. 
17 N ., R. 10 E .) to a point three-fourths of a mile east of the Buckman Road (NE 1/4 NW 1/4 sec. 2, T. 17 
N., R. 8 E.) . 

The Tesuque Formation (Galusha and Blick, 1971, p. 44)~ is restricted to beds of dominantly granitic 
origin with a total thickness of more than 1130 m (3700 ft) in the Espanola Valley. It is divided from bot
tom to top as follows: (1) the Nambe Member, (2) the Skull Ridge Member, (3) the Pojoaque Member, (4) 
the Chama-el rito Member, and (5) the Ojo Caliente Sandstone. Only the Pojoaque Member crops out in 
the Los Alamos area. 

The Tesuque Formation crops out in the eastern part of the Los Alamos area along the Rio Grande. 

Andesite Flows. Basaltic andesite makes up part of the high mesas of Cerros del Rio. These flows 
are considered older (Spiegel and Baldwin, 1963, p. 50)' than the flows several hundred feet below which 
form the main level of the lava mesa . The andesite flows intertongue with the Ancha Formation along 
Ancha Canyon. 

Ancha Formation. The Ancha Formation (Spiegel and Baldwin, 1963, p. 45) 3 rests with angular 
unconformity on the Tesuque Formation. A late Pliocene or Pleistocene age is inferred for the Ancha from 
physiographic relations. It consists of up to 91 m (300ft) of arkosic gravel, sand, and silt. The formation is 
named for Canada Ancha. 

The Ancha Formation (Galusha and Blick, 1971, p. 78)~ rests with angular unconformity on the Pojoa
que Member of the Tesuque Formation . It is considered Pleistocene. approximately equivalent to or 
slight!~· post-Bandelier Tuff in age . 

In the Los Alamos area, (defined as west of the Rio Grande), the Ancha has never been mapped. 

Chamita Formation. The contact between the Ojo Caliente Sandstone (Galusha and Blick, 1971. 
p. 67) 5 and the Chamita Formation (Galusha and Blick, 1971. p . 71)~ is an unconformity. The medial 
Pleistocene Chamita Formation is predominantly fluviatile in origin and consists of as much as 21 3 m 
(700ft) of pinkish, brownish, gray. or white tuffaceous and quartzitic sands, gravels, and conglomerates . 
It is named for the village of Chamita and has its type section south of Black Mesa between the Chama 
River ·and the Rio Grande, specifically the NW 1/4 sec . 10 and the W 1/2 sec . 3. T . 21 K. R. 8 E. The 
Chamita Formation crops out in the northeastern part of the Los Alamos area in Los Alamos Canyon and 
along the Rio Grande. 

Puye Conglomerate. Mid-Pliocene (?)~ in age. the Puye Conglomerate (Griggs, 1964. p. 28)• con
sists of well-rounded pebbles, cobbles, and small boulders of quartzite, quartz. and granite with some 
volcanic debris in a matrix of arkosic sand. The type locality is Guaje Canyon between Guaje Mountain 
and the Puye Escarpment. The Puye Conglomerate is divided into two members. the Totavi Lentil and 
the Fanglomerate . Outcrops of the Puye Conglomerate are found in the northeastern part of the Los 
Alamos area and along the Rio Grande . 



Totavi Lentil 
The Totavi Lentil (Griggs, 1964, p. 29) 4 is the lower member of the Puye Conglomerate . The type 

locality is a quarry north of State Highway 4 and about 402 m (a quarter mile) west of the community of 
Totavi from which it derives its name . As much as 23m (75ft) thick. the Totavi is a channel deposit of 
poorly consolidated conglomerate composed of Precambrian rocks. 

Fanglomerate Member 
The upper member of the Puye Conglomerate is a fanglomerate composed of latitic debris derived from 

the Tschicoma Formation. The fanglomerate member (Griggs, 1964, p . 31 )4 ranges in thickness up to 183 
m (600 ft.) It thins southward and wedges out southwest of Otowi Bridge. 

BaBaltic RockB of Chino MeBa. Those flows which form the steep walls of White Rock Canyon and 
cap the high mesas to the east are the basaltic rocks of Chino Mesa (Griggs, 1964, p. 37) .4 The sequence of 
flows, erupted from centers in the Cerros del Rio, is greater than 396m (1300 ft) thick at Chino Mesa . 
Their age is late Pliocene to middle or late Pleistocene. 

The basaltic rocks of Chino Mesa have been divided into five units. Unit 1 rests unconformably on the 
undifferentiated unit (Griggs, 1964, p. 20) 4 and interfingers with the Totavi Lentil. Unit 2 conformably 
overlies unit 1, interfingers with the upper tongue of the undifferentiated unit, rests on the Totavi Lentil, 
and abuts the fanglomerate member. Unit 3 is disconformable on unit 2, rests on the fanglomerate mem
ber, and interfingers with the old alluvium ·unit (Griggs, 1964. p . 41). Unit 4 rests unconformably on the 
undifferentiated unit, the Puye Conglomerate, and unit 2. In some places unit 4 abuts unit 2 and unit 3. 
Unit 5 consists of cinder cones and local flows which unconformably overlie all older rocks with which they 
are in contact. 

Polvadera Group. Polvadera Group is the name proposed by Smith. Bailey. and Ross (1969. p . 10)" 
for the sequence of basaltic, andesitic , dacitic , and rhyolitic rocks 1524 m (5000 ft) thick, which form part 
of the central and most of the northern Jemez Mountains. The group is divided into three formations: the 
Lobato Basalt, the Tschicoma Formation , and El Rechuelos Rhyolite . The Tschicoma Formation is the 
only one which crops out in the Los Alamos area. 

TBchicoma Formation. The Tschicoma Formation (Griggs, 19114, p. 42) 4 of the Polvadera Group 
consists of andesites. dacites , rhyodacites. and quartz latites. Radiometric dates of 6.7 to 3. 7 million 
years [G . B. Dalrymple. written communication. 1967 (Bailey, Smith and Ross. 1969. p . 11)]6 on the 
rocks indicate an age of middle to late Pliocene. The Tschicoma Formation crops out along the western 
margin of the area in the Sierra de los Valles. It is greater than 793 m (2600 ft) thick in the Los Alamos 
area . 

Puye Formation. Penecontemporaneous with the Tsc hicoma Formation is the Puye Formation (Bailey. 
Smith. and Ross . 1969. p . 12l.6 It is described as essential!~· a broad alluvial and pyroclastic fan flanking 
the east side of the northern Jemez Mountains. It interbeds with the T sc hicoma Formation and the 
basalts of Chino Mesa (Cerros del Rio) and unconformably overlies the Santa Fe Formation . The forma
tion is not assigned to an~· group. 

Tewa Group. The name Tewa Group was given by Griggs (1964. p. 45) 4 t o the rhyolitic tuff and the 
rhyolite and quartz latite domes which constitute the latest eruptive rocks of the Jemez Mountains. The 
group consists of the Bandelier Tuff, Cerro Toledo Rhyolite , Cerro Rubio Quartz Latite, and the Valles 
Rhyolite . In the Los Alamos area the Bandelier Tuff is the only formation which crops out. 

Bandelier Tuff. In the Los Alamos area the Bandelier Tuff can be subdivided into three members 
(Griggs, 1964, p. 46l. 4 These members are. from bottom to top: ( 1) The Guaje Member, a bedded pumice
fall deposit , (2) The Otowi Member, a massive pumiceous tuff breccia of ash-flow origin, and (3) the 
Tshirege Member, a succession of cliff-forming welded ash flows. Awa~· from the Los Alamos area , this 
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subdivision is not used. The Otowi Member is defined (Bailey, Smith, and Ross, 1969, p. 13)8 to include a 
basal pumice fall, the Guaje pumice bed (Guaje Member of Griggs), and the overlying ash-flow units 
(Otowi Member of Griggs). The Tshtrege Member is defined (Bailey, Smith, and Ross, 1964, p. 13) to in
clude a basal pumice fall, the Tsankawi pumice bed, and the overlying ash-flow units (Tshirege Member 
of Griggs). Due to the lack of detailed stratigraphic mapping, it is unclear whether in the Los Alamos area 
the Bandelier will continue to be subdivided into three units or the more general usage outside the im
mediate area of two units will be adopted. 

The Los Alamos area is also unique in that the Tshirege Member has been subdivided into seven num
bered units, unit 1a; unit 1b; unit 2; unit 3; unit 4; unit 5; and unit 6, by Weir and Purtymun (1962)8 and 
into five numbered units, unit 1a; unit 1b; unit 2a; unit 2b; and unit 3 by Baltz, Abrahams and Purtymun 
(1963)1 Weir and Purtymun give the type section for their units as the south wall of Water Canyon- NW 
1/4 NE 1/4 sec. 3 (projected) T. 18 N ., R. 6 E. Units 1a and 1 b of Baltz, Abrahams, and Purtymun ( 1963, 
p. 29) correlate with unit 1b of Weir and Purtymun. Unit 2 (Weir and Purtymun, 1962, p. 121) seems to 
correlate with units 2a and 2b (Baltz, Abrahams, and Purtymun, 1963, p. 26-27); and unit 3 (Weir and 
Purtymun, 1962, p. 124) seems to correlate with unit 3 (Baltz, Abrahams, and Purtymun, 1963, p. 28). It 
is not clear with which unit the Tsankawi Pumice Bed of Bailey, Smith, and Ross (1969, p. 14)8 correlates. 

The Bandelier Tuff is Pleistocene in age. The basal unit of the Tshirege Member, the Tsankawi Pumice 
Bed, has been dated radiometrically as 1.1 million years old (Doell and others, 1968) .10 

In the Los Alamos area the Bandelier Tuff, 79-320 m (260-1050 ft thick)• crops out on the Pajarito 
Plateau. See Table I for a chemical analysis of the tuff. 

TABLE I 

CHEMICAL ANALYSIS* OF LOS ALft~~OS TUFFll 

% 

Si02 76.3 

Al
2
o

2 13.1 

Fe
2
o

3 1.9 

FeO 0.25 

MgO 0.32 

CaO 0.51 

Na2o 3.9 

K20 4.6 

H
2
0 1.3 (chemically bound) 

Ti02 0.26 

P2C5 0.06 

MnO 0.06 

co
2 >0.05 

*Rapid Rock l·!ethod 



Recent Alluvium. Recent alluvium is found in the canyons cutting the Pajarito Plateau. For those 
canyons which head in the Sierra de los Valles the alluvium consists mainly of detritus derived from the 
Tschicoma Formation. For those canyons which head on the Pajarito Plateau the alluvium consists of 
detritus derived from the Bandelier Tuff. 

B. Structure 

The Los Alamos area is on the Pajarito Plateau which flanks the eastern side of the volcanic Jemez 
Mountains. Volcanism began approximately 12 million years ago in late Miocene or early Pliocene time. 
Finally, in mid-Pleistocene time (about 1 million years ago) volcanism was climaxed by two gigantic 
pyroclastic outbursts, which produced the Bandelier Tuff (Smith and Bailey, 1966).8 Each outburst 
deposited nearly 209 km3 (50 mi3

) of rhyolite ash and pumice, mainly as ash flows , and was followed by 
caldera collapse. The first outburst (first cycle) produced the Toledo Caldera, of which only a semicir
cular portion is now preserved. The second outburst (second cycle) some 300 000 yrs later produced the 
Valles Caldera. Its collapse truncated the southwestern part of the Toledo Caldera and destroyed much of 
the evidence of the Toledo Caldera's postcollapse history. The Valles Caldera had a relatively long and 
complex postcollapse history, which included upheaval of the center of the caldera floor and three stages 
of rhyolite volcanism (Smith and Bailey, 1968, p. 617).12 

The Jemez Mountains are located along the western border of the Rio Grande Rift, a linear structure 
and topographic depression formed by faulting beginning about 20 million years ago in Middle Miocene 
time (Budding and Purtymun, 1976).13 The Jemez volcanic rocks are faulted progressively downward to 
the east by numerous north-trending faults (Smith, Bailey, and Ross, 1961) .14 The major fault in the Los 
Alamos area, the Pajarito Fault, separates the Pajarito Plateau from the Sierra de los Valles. 

The Pajarito Fault displaces the Bandelier Tuff; therefore, faulting took place after deposition of the 
Bandelier. Using the radiometric date of 1.1 million years (Doell and others, 1968) 10 on the Tsankawi 
Pumice Bed of the Tshirege Member, faulting occurred less than 1.1 million years ago . 

Earth tremors have been felt in the Los Alamos area recently. At 4:30a.m. on February 17, 1971, an 
earth tremor of magnitude 1.8 (Richter Scale) occurred (written communication from Allan R. Sanford, 
New Mexico Institute Mining and Technology) . The earth tremor was of such a low order of magnitude 
that while it was felt on Barranca Mesa, it could not be felt on South Mesa, an approximate distance of 
3.4 km (2.1 mi). There seems to be no geologic or cultural evidence to suggest intensive earthquakes have 
occurred for hundreds, possibly thousands, of years in this region. 

"A number of pinnacles 10 to 50 feet high, eroded from soft formations and capped with boulders 2 to 
5 times the diameter of the supporting pinnacle, lie in Rendija Canyon, just north of Los Alamos. 
These formations are unstable and it is reasonable to think that they would topple under the in
fluence of any sizeable ground tremors. We note that a 60 foot pinnacle would require 75,000 to 
120,000 years to develop with the erosion rate normal in the major canyons in the area. 

Remains of Indian dwellings constructed with free standing walls with little lateral support indicate 
the absence of strong tremors for at least 500 years. Nearby pueblos that have been occupied con
tinuously since the late sixteenth century, buildings in Santa Fe constructed by the Spanish in the 
early seventeenth century, and a lack of references to earthquakes in surviving records add support 
to this contention. "16 

Tectonic fractures in the Los Alamos area are related to development of the Rio Grande Rift and the 
Jemez volcanic complex . Cooling fractures are also present in the area . 

No area or regional studies of joint pattern have been done . See individual disposal sites for scattered 
data. 
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Identification of faults in the Los Alamos area is the result of other specific geological studies. No study 
as yet has had as its principal goal the drawing of a structural map at either a local or regional level. Four 
named faults in the area are: the Pajarito Fault, the Los Alamos Fault, the Guaje Mountain Fault , and 
the Water Canyon Fault (see Fig . 6). All four faults are north trending faults with vertical or near vertical 
displacements . The Pajarito Fault is downthrown to the east with a maximum surface displacement of 
121.9 m (400 ft) .13 The Los Alamos Fault is downthrown to the west with a maximum surface displace
ment of 6 m (20ft). 13 The Guaje Mountain Fault is down thrown to the west with a maximum surface dis
placement of 16m (52 ft). 13 The Water Canyon Fault is downthrown to the east with a maximum surface 
displacement of 9.1 m (30 ft). 13 

C. Hydrology 

Climatology and Meteorology 
Los Alamos has a semiarid continental mountain climate. The average annual precipitation is slightly 

greater than 450 mm (18 in .). Seventy-five percent of this precipitation falls from May to October. Shower 
activity peaks in August when 3 mm (1/10 in .) or more of rain can be expected on one day out of four . Win 
ter precipitation consists of snow. An average winter has 1000 mm (50 in.) of snow with as much as 150 
mm (6 in.) or more often falling in 24 h. 

The mean humidity value is 41%. The lowest humidity values average 30% in late spring, and the 
highest humidity values near 50% during July and August. 

Prevailing winds are out of the south . They are 10 mph or less almost RO% of the time. 
The maximum temperature reaches 32°C (90°F) on an average of 2 days per year with 35°C (95°F) the 

highest recorded. July is the hottest month. Freezes have been recorded in all months except July and 
August. An average winter includes only 18 days when mercury fails to rise above freezing . Below-zero 
readings can be expected only once a year (see Table II) . 

Main Aquifer 
The water table is within the main aquifer . Beneath the plateau it is at an approximate depth of 400 m 

(1200 ft) along the western margin , and at an approximate depth of 200m (600ft) along the eastern 
margin16 (see Fig . 7). The aquifer is recharged through the intermountain basins formed by the Valles 
Caldera,8 and to a limited extent along the eastern margin of the Sierra de los Valles. Water moves 
eastward from the recharge area toward the Rio Grande at a rate of approximately 30 em (1 ft l per da~'; 16 

the actual rate at any point being dependent on the permeability of the aquifer and the ele\'ation gradient 
on the water table. A portion of the water is discharged through seeps and springs along the Rio Grande. 

Beneath the plateau the zone of saturation lies within the Tesuque Formation of the Santa Fe Group . 
This formation consists of beds of siltstone and sandstone with lenses of clay and conglomerate . It crops 
out along the Rio Grande where the upper part of the formation is above the zone of saturation . Some of 
the lower Tschicoma volcanic flow rocks are within the zone of saturation beneath th e western part oft he 
plateau . 

The Puye Formation, a conglomerate of volcanic debris from the Tschicoma Formation interbedded 
with basalt , is above the zone of saturation along the Rio Grande. Beneath the plateau the lower part is in 
the zone of saturation. 

Throughout the plateau the Bandelier Tuff which forms the plateau surface is above the zone of satura 
tion (see Fig. 8l. 

Perched Water 
Perched water occurs in the interbedded basalts of the Puye Formation near the eastern edge of the 

plateau in Pueblo, Los Alamos. and Sandia Canyons. The perched water in the basalts is probabl~· 

replenished from water moving from the small bodies of perched water contained in recent alluvium in 

-----------------------------------------
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Pueblo, Los Alamos, and Sandia Canyons . Perched water is also found in small bodies in the recent 
alluvium of Pajarito and Mortandad Ca ny•ons . 1t probably occurs seasonall;.· in upper part~ of ot her can
:von~ which receive ~easonal runoff from the mountain~ and plateau . 

The absence of perched water in the tuff or \·olcanic sediments abow the main aquife r i~ believed'~ to 
indicate that infiltration of water from alJU\·ium in ~tream channels into the underl;.·ing tuff is small due 

to the low permeabilit~· of the tuff. 

Surface Water 

The onl:v perennial st reams in the area are the Rio Grande. which flows along the eastern edge of the 
plateau. and the Rit o de los Frijoles \\·hi ch defines the ~out hern boundarv of the area. The upper rea ches 
of Los Alamos and Guaje Can~·ons have natural perennial flow. Thi~ flow is depleted b~· evaporation and 

infiltration before it crosses the western third of the plateau . In t he upper and middle reaches of Pueblo 
and Sandia Can:vons the perennial flow is due to the release of treated sewage eff1uent. DP Cany·on and 
the mid-reach of Mortandad Can~·on have intermittent flow due to the release of treated indu~trial ef

f1uent s. 



Surface runoff from most canyons to the Rio Grande occurs generally during periods of great precipita
tion (summer thunder showers). Some small canyons with small drainage areas never receive enough 
precipitation for storm runoff to reach the Rio Grande . 

IV. STUDIES AND MONITORING 

Concern, expressed as action, about radioactive contamination of the Los Alamos environs b~· 

Laboratory activities dates back to early 1944, "Report on Contamination of Creek Water- II. "18 March 
2. 1944, water analyses made by the USGS of water taken from (1) the west end of building "D" (Room 
103), (2) room U-18 of "U" building, and (3) water mains at Don Gaspar Avenue and Water Street. Santa 
Fe, New Mexico, were received by the Laboratory. 17 

In 194518 and 194618 interest in the chemical and sanitary sewer lines and Los Alamos and Pueblo Can
yons seems to have become more intense. 18

•
20

•
21

•
22 From the "Preliminary Survey of Sewer System. "19 June 

11, 1946: 

"It is evident that most every sewer line originating in the Tech Area or at DP site is contaminated. 
They are poorly planned, and even more poorly used and maintained. In several instances the septic 
tanks are too small and in almost every instance the septic tanks are not operating properly because 
of improper bacterial action. 

It is very desirable that water and earth samples be taken at each sewer location to determine the 
degree of hazard. Further, it is desirable that some type of check be made by qualified technicians to 
determine why the sanitary sewers are contaminated or why the acid sewer should show evidence of 
refuse from sanitary installations. "19 

February 20, 1947, "Survey of Los Alamos and Pueblo Canyon for Radioactive Contamination and 
Radioassay Tests Run on Sewer-Water Samples and Water and Soil Samples Taken from Los Alamos 
and Pueblo Canyons. "23 (LAMS-516) was published. 

"Chemical sewers and sanitary sewer lines draining the Tech Area, D.P. Site, CMR-12 Laundry, and 
surrounding residential areas flow into Pueblo and Los Alamos Canyon streams. The water flow for
med in these two canyons winds southeastward to the Rio Grande River after joining beside the old 
Lowdermilk camp site east of the junction of Route 4 and the road to Post 1. In order to determine 
the extent and sources of radioactive contamination in these localities it is necessary to collect and 
radioassay fluid samples from each of the sewers, soil samples from the ground surrounding the 
sewer exits, and water and soil samples from selected spots in or near each of the two canyon 
streams. Some preliminary radioassay work was carried out in July, 1945 and previously reported, 
but because of the importance of the work and the possibility of increasing amounts of radioactive 
materials accumulating in the area th e analyses and surveys LL'ere repeated using more exacting 
methods. 

Four groups of radioassay determinations were run. The first group of assays was made on water 
samples from all sanitary and chemical sewer outlets. Samples were collected and assayed in July. 
1946 and in September, 1946. The second group of assays (October and November, 1946) was made 
on soil samples taken from the ground surrounding all sewer outlets that were found contaminated 
when surveyed with a portable alpha survey instrument. In some cases, however, soil samples were 
collected from the ground surrounding exits where the presence of radioactive contaminants, by in
strument survey, was not indicated but was suspected. This was done to insure a complete and ac
curate survey of the entire area and to insure a positive check of spots where any possible contamina
tion might be present even though it might not be detectable by direct instrumentation. Pictures 
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were taken of most of these samples sources. The third group of assays (September, 1946) was made 
on samples of water taken from stagnant pools in both Pueblo and Los Alamos Canyons. These sam
ples were collected from pools as far down as the Rio Grande River. The fourth group of assays (Oc
tober and November, 1946) was made on soil samples taken from points in the stream beds in 
Pueblo and Los Alamos Canyons. As in the case of the soil samples taken from near the sewer exits, 
pictures were taken of the sources of the soil samples in the canyons where alpha contamination was 
found to be appreciable by survey with a portable alpha survey meter. "23 

Similar monitoring continued at least through 1949.24
•
2
6.28.2?. 

28 

At the meeting of the AEC Waste Processing Committee at Los Alamos in October 1950, the USGS 
presented a paper "Geologic Background of Waste and Water-Supply Problems at Los Alamos, "29 

"The U. S. Geological Survey in cooperation with the U. S. Atomic Energy Commission and the Uni
versity of California, Los Alamos Scientific Laboratory, began a program in 1949 to monitor the 
chemical and radiochemical concentrations in surface and ground water in the Los Alamos area. 
Water samples for chemical and radiochemical analyses were collected downgradient from waste 
disposal points, industrial-waste treatment plants, and disposal pits. '138 

"The purpose of collecting these data is to determine if, or to what extent, low-level radioactive ef
fluents from the operation of the Los Alamos Scientific Laboratory contaminate surface and ground
water s_ystem.s d.owngradient from Los Alamos. lf!e 

There were at least eleven reports in this series describing monitoring of surface and ground water in the 
Los Alamos area. The first report, "Geologic and Hydrologic Environment of Radioactive Waste Disposal 
Sites at Los Alamos, New Mexico, "30 was released in February 1963. 

"A systematic sampling program was started about 1959, and a period of intensive sample collection 
lasted from July 1957 through July 1959, after which the program was reduced and sampling was 
done on a less intensive and a more selective basis. '130 

Other reports in the series presented basic data on the chemical and radiochemical analyses of water 
and on the hydrology of the Los Alamos area: 

"The Hydrology and the Chemical and Radiochemical Quality of Surface and Ground Water at Los 
Alamos, New Mexico, 1949-55. "31 

"The Hydrology and the Chemical and Radiochemical Quality of Surface and Ground Water at Los 
Alamos, New Mexico, January, 1956 through June, 1967."32 

"The Hydrology and the Chemical and Radiochemical Quality of Surface and Ground Water at Los 
Alamos, New Mexico, July, 1957 through June, 1961. "33 

"The Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos, New Mexico . 
. July 1961 through June 1962. "34 

"The Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos. New Mexico, 
.July, 1962 through June, 1963. "36 

"The Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos. New Mexico. 
July, 1963 through June, 1964. "37 



"The Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos, New Mexico, 
July 1964, through June, 1965. "38 

"The Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos, New Mexico, 
July, 1965 through June, 1966.39 

"The Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos, New Mexico, 
July, 1966 through June, 1967."59 

"Chemical and Radiochemical Analyses of Water in the Los Alamos Area, New Mexico, Made by the U.S. 
Geological Survey, 1960 through 1968. "40 

"The chemical and radiochemical quality-of-water data are presented in five parts: (1) Pajarito 
Plateau, test and supply wells, and surface water; (2) Mortandad Canyon, surface water and obser
vation wells; (3) Los Alamos and DP Canyon, surface water and observation wells; (4) White Rock 
Canyon, springs and streams entering Rio Grande; and (5) Rio Chama and Rio Grande surface 
water. 

The water samples were collected by personnel of Group H-6 of the Los Alamos Scientific 
Laboratory and by the U. S. Geological Survey. Radiochemical analyses were made by Group H-6 ... 
Chemical analyses were made by Group H-7 .. . '139 

"Soil Adsorption of Radioactive Wastes at Los Alamos, "2 appeared in the December 1958 Sewage 
and Industrial Wastes. 

"Certain of the results obtained in this study are not in complete agreement with those of Swope11 1 

who found that both cesium and hardness broke through resin columns at about the same point. 
McHenry et al. 12 1 indicate a marked effect of the presence of cesium on the breakthrough of stron
tium. These studies did not show a similar effect. It is possible that the discrepancies are related to 
the different exchange properties of the basic adsorbents under study . 

Orcutt et al. 13 1 have developed excellent expressions for dispersion and exchange phenomena ap
plicable to radionuclides as they move through soils. Whether nuclides in low concentrations that 
are amenable to soil disposal will follow accepted physical laws is not known. Thomas14 1 has stated 
that it remains to be proved that elements at concentrations of J0- 7M follow classical chemistry or 
the accepted physical laws of ion exchange. It is possible that a demonstration of the applicability of 
the mathematical treatment of Orcutt et al. to solutions where concentrations of solute approach 
J0- 7M will indicate the nature of their chemistry. 

It has been demonstrated that the tuff local to Los Alamos has a rather high capacity for the reten
tion of various nuclides. This is especially notable since this particular material has an ion exchange 
capacity which is about as low as any to be found in nature. Cs137 is apparently very tightly bound to 
the tuff and resists leaching by any of the common agents. Pu239 likewise is readily retained by the 
tuff and from actual experience at Los Alamos, plutonium in wastes discharged into the ground ap
pear (sic) to remain at the point of discharge. However, from what is known about the chemistry of 
plutonium, it is entirely possible that this nuclide could be released at some future time by inadver
tent discharge of solutions such as versene in the same area. Work on this phase is being conducted 
at Los Alamos. 
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s.,.eo is not retained by the tuff nearly so well as cesium and plutonium and it is much more easily 
released. It is becoming increasingly apparent that its fixation poses a most important problem, and 
it remains the controlling isotope in the disposal of radioactive wastes. Disposal of this isotope to 
soils is to be undertaken with extreme caution and only with foreknowledge of the nature of the soil 
and its capacity for the ions known to be present in the waste. Because Sr'0 can be leached by other 
ions, a disposal area receiving this isotope must be closely guarded so that no other wastes will be 
discharged which might contain concentrations of ions sufficient to dislodge the already adsorbed 
nuclide. '12 

"(I) Swope, G. H., "Ion Exchange Technology," Nachod and Schubert, Academic Press, Inc. , New 
York , NY, pp. 458-520, (1956). 

(2) McHenry , J. R., Rhode, D. W. and Rowe, P. P., "Sanitary Engineering Aspects of the Atomic 
Energy Industry." A Seminar Report TID-7517 (Part 1A), pp. 170-190 (Dec. 1955). 

(3) Orcutt, R. G., Rifai, M.N.E., Klein, G., and Kaufman, W. J ., "Underground Movement of 
Radioactive Wastes." This Journal, 29, 7, 791 (July 1957). 

(4) Thomas, H. C., private communication." 

Conclusions from the 1966 USGS study. "Hydrology of Waste Disposal Systems, Los Alamos. New 
Mexico, 1949 through 1961 , "41 state : 

24 

"Chemical and radiochemical contamination at Los Alamos is limited to the canyon disposal areas 
receiving treated industrial effluent. It is greatest near points of effluent discharge; even here con
centrations are usually below MPC and they diminish downgradient in the can_vons. Test and sup
ply wells completed in the main zone of ground water saturation indicate no chemical or 
radiochemical contamination. Monitoring of ground water at the supply u·ells and of surface water 
in the Rio Grande and at springs emptying to the river confirms that no detectable contamination 
has reached these waters. 

Chemical treatment of liquid wastes and burial of solid wastes as practiced by th e Los Alamos 
Scientific Laboratory reduce likelihood of serious contamination. Chemical treatment is com
plemented by the effectiveness of local geologic and hydrologic conditions in containing chemical 
wastes within narrou· areal and spatial limits . 

Practices, conditions and their interrelationships pertinent to the conclusion that it is unlikely that 
significant contamination could reach th e riL· er or the supply u·el/s are summarized as follows: 

I . Liquid wastes are treated to one-tenth MPC of radioactivity before discharge into the disposal 
areas. 

2. Storm runoff and treated seu;age dilute the effluent and reduce th e already lou· leuels of radioac
tivity. 

3. Chemistry of the liquid wastes, especially their high pH, promotes the exchange of radioactive 
components in the effluent with ions in clay, and attachment of effluent components to clav parti
cles. 



4. Clay minerals, montmorillonite and illite are weathering products of the tuff and are in large 
quantity in the canyons. They effectively bind radioactive ions or molecules. Clay particles, with at
tached radioactive materials, are dispersed down gradient and laterally in the canyon disposal areas 
by sudden strong flows of effluent or storm runoff. Seepage also disperses radioactive material by 
carrying some of it vertically and laterally to buried clays. These factors combine to decrease the 
likelihood of occurrence of a larger anomalous concentration. 

5. Sludge produced in chemical treatment of liquid wastes is mixed with vermiculite or cement and 
put in barrels to prevent leakage or leaching. 

6. Soil around the solids disposal pits and the compacted tuff used to cover the pits when they are 
filled inhibit the infiltration of water from precipitation through the waste. 

7. The tuff of the plateau can retain certain nuclides by ion exchange. 

8. The large volume of unsaturated volcanic rock and sediment under the plateau is a potential 
reservoir for storage of contaminated water. 

9. The slow movement of ground water (about 360 feet per year) would allow an interval greater 
than 70 years for chemical reaction and for radioactive decay of contaminants between the time that 
they might enter the ground water and the time that water would reach the river or the zone from 
which water is being pumped. "41 

From 1968 through 1970 LASL reported measurements of air particulate radioactivity and activity in 
precipitation: 

"Radioactivity in Environmental Air at Los Alamos, New Mexico, for the Period November 17, 1958 
through December 31 , 1959, "42 

"Strontium-90, Cesium-137. and Radioactive Rare Earths in Environmental Rain and Air at Los Alamos. 
New Mexico, 1958-June 1963, "43 

"Strontium-90. Cesium -137, and Radioactive Rare Earths in Environmental Rain and Air at Los Alamos. 
New Mexico, 1963-1964. "44 

"Beta-Gamma Radioactivity in Environmental Air at Los Alamos, New Mexico, for 1960. "45 

"Beta-Gamma Radioactivity in Environmental Air at Los Alamos. New Mexico, for 1961. "46 

"Beta-Gamma Radioactivity in Environmental Air at Los Alamos. New Mexico, for 1962."47 

"Beta-Gamma Radioactivity in Environmental Air at Los Alamos. New Mexico. for 1963. "48 

"Beta-Gamma Radioactivity in Environmental Air at Los Alamos, New Mexico. for 1964 . "49 

"Beta-Gamma Radioactivity in Environmental Air at Los Alamos. New Mexico. for 196S. "50 

"Beta Radioactivity in Environmental Air and Precipitation at Los Alamos. New Mexico. for 1966. "51 

"Beta Radioactivity in Environmental Air and Precipitation at Los Alamos. New Mexico, for 1967."52 
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"Beta Radioactivity in Environmental Air and Precipitation at Los Alamos, New Mexico, for 1968. "63 

"Beta Radioactivity in Environmental Air and Precipitation at Los Alamos, New Mexico. for 1969. "54 

"Beta Radioactivity in Environmental Air and Precipitation at Los Alamos, New Mexico, for 1970. "65 

In 1962, a study on "Plants As Monitors of Radioactive Contamination of the Environment of Los 
Alamos, New Mexico, "IHI was published. 

The "Los Alamos Environmental Monitoring Program, "57 published in 1970, gives an outline of 

"the surveillance methods used throughout Los Alamos County and outside restricted areas to deter
mine the effect of Laboratory operations on the environmental radioactivity. Gamma radiation 
measurements are routinely made. Scheduled samples of air and water are taken, assayed for gross 
alpha and beta activity, and also for certain specific nuclides which may be present in some concen
tration. Soil samples are taken when considered necessary. ·~ 7 

Beginning in 1970 there is a series of reports which give the data outlined above: 

"Los Alamos Environmental Monitoring Program, July through December, 1970, "58 

"Environmental Monitoring in the Vicinity of the Los Alamos Scientific Laboratory, January through 
June, 1971."59 

"Environmental Monitoring in the Vicinity of the Los Alamos Scientific Laboratory, July through Decem
ber, 1971. "80 

"Environmental Monitoring m the Vicinity of the Los Alamos Scientific Laboratory, Calendar Year 
1972. "61 

"Environmental Surveillance at Los Alamos during 1973. "82 

"Environmental Surveillance at Los Alamos during 1974. "83 

"Environmental Surveillance at Los Alamos during 1975. "271 

See Fig. 9 for thermoluminescent dosimeter (TLD) and air sampler locations. Fig. 10 for regional sur
face water, sediment and soil sampling locations; Fig. 11 for water sampling locations in White Rock Can
yon of the Rio Grande: and Fig . 12 for water. sediment, and soil sampling locations on or near the LASL 
site. 

Specific studies done in recent years are: 

"Regional Survey of Tritium in Surface and Ground Water in the Los Alamos Area, New Mexico, August 
1966 through May 1969."84 

"Plutonium in Stream Channel Alluvium in the Los Alamos Area , New Mexico ."65 

"Plutonium and Strontium in Soil in the Los Alamos, Espanola. and Santa Fe, New Mexico, Areas . "88 

"Plutonium and Strontium in Soil Near Technical Area 21. Los Alamos Scientific Laboratory, Los 
Alamos , New Mexico , "87 



"Los Alamos Land Areas Environmental Radiation Survey 1972. "88 

"Ecological Investigation of Radioactive Materials in Waste Discharge Areas at Los Alamos for the Period 
July 1, 1972 through March 31, 1973."272 

"Dispersion and Movement of Tritium in a Shallow Aquifer in Mortandad Canyon at the Los Alamos 
Scientific Laboratory, "89 

"Storm Runoff and Transport of Radionuclides in DP Canyon, Los Alamos County. New Mexico. "70 

"The Distribution of Plutonium in Liquid Waste Disposal Areas at Los Alamos. "273 

"Distribution of Plutonium in Soil Particle Size Fractions of Liquid Effluent-Receiving Areas at Los 
Alamos. "274 

"The Distribution of Plutonium and Cesium in Alluvial Soils of the Los Alamos Environ. "276 

"Cesium-137 and Plutonium in Liquid Waste Disposal Areas at Los Alamos. "278 

"Accumulation and Transport of Soil Plutonium in Liquid Waste Discharge Areas at Los Alamos. "277 

"The Availability of Environmental Radioactivity to Honey Bee Colonies at Los Alamos. "278 

A proposed plan for environmental monitoring of waste disposal areas was made by H-8, December 27, 
1973. 

"It is the intention of the Environmental Section to establish a routine environmental monitoring 
program around all waste burial or storage areas both active and inactive .... 

From the standpoint of environmental surveillance we would like to document any current release or 
dispersion of contaminants from the disposal areas whether by atmospheric dispersion or by 
hydrologic transport. In consideration of the local ecology we would like to determine whether or not 
the buried materials have any effect on revegetation programs or ecological succession over com
pleted waste pits; this would be in contrast to the normal disruption of the areas resulting from 
physical disturbance and operation of heavy equipment. Finally, for the waste management studies 
we would like to provide data which could be used to evaluate the longer range probabilities of 
migration of materials from the disposal site. 

For the evaluation of atmospheric dispersion from active waste pits, we plan to install high volume 
air samplers to be operated on limited duty cycles only during pit filling operations .... From these air 
samplers we would like to obtain data on general dust loadings of the atmospheric (sic) resulting 
from waste burial operations in addition to the identification of any releases of radioactive or 
chemical contaminants from the burial operations. 

The monitoring of dispersion into the tuff or the migration of moisture through the filled pit and the 
surrounding tuff would be by means of sampling tubes extending from the surface to the level of the 
bottom of the pit or lower in an array around each pit .... We would intend to measure soil moisture 
profiles through these access tubes by means of a neutron moisture gauge. We would also sample any 
moisture that might be found in the sampling tubes as well as collecting core samples of the tuff at 
the bottoms of the access tubes. 

27 



8 :;, 

N400 N40(\ 

N200 

NIOO 

0 

5100 

52W 

! rr.rrm 
.., . ' 2 .... 

LASL Soundary 
-~ 

• TLOs onl y 
5300 s~oo 

" 0 0 8 '·' ~ 0 
~· ~ ~ ~ " w 

., 
~ 

"' 

Fig. 9. 
TLD and air sampler locations . 

28 



1 
N 

~ 
Fenton 
Lake 

Abiquiu 
Reservoir 

Fig. 10. 

Santa 

LEGEND 

~ Surface water 
sediment and soi I 

0 10 20 30 km 
MIM A I 

Regional surface water, sediment and soil sampling locations. 

29 



30 

"'-. SPR. 6 

\ 
\ SPR. 6A 

SPR. 7 
SPR. 8 

SPR. 3A 

SPR.3B 

-===::-s PR. 4 

BRIDGE 

t 
N 

~ 

""'-··· "'-.. 
~ SPR. 4A 

oCi 
~ 

LEGEND : .. 'i.·. 

·:·:;:. 

~SPR. 5 
SPR. 5A 

0 2 

Fig. 11 . 

3 

.-w SPRING t 

.A STREAM 
·. 

4 5 km 

Water sampling locations in White Rock Canyon of the Rio Grande. 



NIC'O 

0 

e Ground \·•a tcr sampling l oc.?' t ion 

A Surf.1c.~ \o:.ltcr Siln.pl ing loca: ion 
SY~ --

• Soil or SE'diment samplina loc ~1lion 

-- Lo1lmr,1tnry houndary 

(.., ,.. '"' ~ .... ..... _,..,___,.~·---- --~-L--'---------··----=--l----.. 
" ~ 

<• 
0 

Fig. 12. 
Water, sediment, and soil sampling locations on or near the LASL site. 

8 
~. 

~400 

N30") 

NIOO 

5100 

S?OO 

31 



32 

An additional effort should be undertaken .. . to determine the moisture balance at or near the surface 
of filled pits. This would include meteorological data on precipitation (both total amounts and 
precipitation rates) and on evaporation rates in order to determine the net moisture budget of the fill 
material in the pit ... 

Sampling of vegetation over completed disposal pits will be undertaken to determine whether or not 
any of the contaminants buried in the pit have migrated to the surface and are being absorbed by 
plant tissues. "71 



AREA A 

I. GENERAL INFORMATION 

Area A is located in TA-21, a quarter of a mile east of the intersection of DP Road and the north 
perimeter road ofTA-21. Specifically it is centered on LASL coordinate* E. 165+00 between coordinates 
N. 85+00 and N. 87+50 (see Fig. A-1) , and coordinates E. 161+50 and E. 162+50. Surveyed corners in 
clockwise direction beginning with the northwest corner are: 1\. 86+58. E. 167+18: N. 85+14. E. 16-
6+88; N. 85+42, E . 165+35; N. 85+78, E . 164+88; N. 86+00, E. 163+80: N . 86+13. E . 163+ 11: ); . 
86+33, E . 162+91; N. 87+34, E. 163+07 and N. 87+16, E. 164+04. It can also be located by township 
and range : SE 1/4 sec. 14, T. 19 N., R. 6 E. 80 Total area is 5058.6 m 2 (1.25 acres). 

The history of Area A consists of two stages. The first involves the construction and use of pits and 
storage tanks between 1944 and 1947. and the second involves the construction and use of a pit between 
April 1969 and present (July 1976). 

II. GEOLOGY AND HYDROLOGY 

Area A is located on a narrow eastward-trending mesa which is part of the Pajarito Plateau . The land 
surface slopes north about a hundred yards and then breaks into steep bench and slope topography down 
to the channel of DP Canyon . The channel is approximately thirty and a half meters (a hundred feet) 
below the top of the mesa. 

All excavations in Area A were made in Unit 3 of the Tshirege Member of the Bandelier Tuff. Unit 3 is 
approximately 36.6 m (120 ft) 188 thick in this locale. The lower part of the unit consists of a nonwelded tuff 
which grades upward into the moderately welded tuff of the upper parts .188 It is unlikely that any excava
tion cuts through the upper part of Unit 3. Soil cover ranges from 0.6 to 1.5 m (2 to 5 ft) in thickness.188 

"The attitude of most of the major joints is near vertical to vertical ranging from 70 to 90 degrees 
measured from the horizontal. Some of the joints were slightly curved, open in places and closed in 
others. All of the joints were filled with dark brown clay beneath the soil zone while at depth were 
filled or plated with dark-brown or gray clay. 

The orientation and distribution of the major joints in the horizontal plane of the north and south 
walls of the pit are shown on a rose diagram (Fig. A-2}. Three point sets occur tru e north toN /0° W, 
N 40° E to N 60° E and N 80° E. Though all the joint sets do not intersect at 60 degrees as they would 
if formed in a homogen-eous liquid as it cooled, the predominance of the three joint sets and near 
vertical attitude of the joints suggest that the joints formed as th e ash flou· tuff of Unit 3 cooled after 
emplacement. "188 

Surface drainage of Area A is north into DP Can~·on . There are approximate]~· :\.'iO.:'l m ( 11 50 It l he
tween the top of the mesa at Area A and the top of the zone of saturation (water table) in the Puye 
Formation .183 The Bandelier Tuff is estimated to be 243.8 m (800 ftl thick in thi s l oca lit~· and is thought to 
to contain no perched water. 183 

*LASL coordinates are the original Manhattan Engineering Project grid system . 
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Fig. A-2. 
Orientation of joints in north and south walls of 1969 pit. 

III. PIT AND STORAGE TANK DESCRIPTIONS 

Early Stage (1944 to 1947) 

A. Background. 

The early pits were dug in the eastern part of the area in late 1944 or early 1945. From a memo184 dated 
July 5, 1945: 

"The pits at DP Site are currently being filled at such a rate that they will be filled to capacity by 
the early part of August. This rate is far greater than was anticipated when [the pits were l re
quested last December, and because of the construction in this area there is no room for further pits 
to be dug. Nor, for that matter, is it desirable to dig any more pits anywhere in the DP area because 
of the dust problems that would be created. "184 

The early pits were closed by July 1946.186 

In the western part of the area are the two storage tanks built in 1945 which are called the "(ieneral 's 
Tanks" after General Leslie R. Groves. They are identified as TA-:21-101 and TA-:21 -108. The last tim e li 
quids were added to one of them was 1946. 186 

"In March of 1974, an SOP was written ... to cover the excavation of an area over each of the two 
General's tanks and the transfer of the waste contained therein. The excavation was completed in 
1974 and the first volumes of waste ( 40,000 liters) were transferred to TA -21-257, June 19, 1975. The 
treatment of this waste began the second half of C¥1975 ... "187 

B. Type of Waste. 

The early pits in the eastern end of Area A are thought to contain solid wastes with a lpha contamina
tion accompanied by slight amount s of beta and gamma. 168

'
189 The principal alpha contamination is said 
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to be either long-life189 or polonium18& (short-life) with the possibility of trace amounts of 239Pu (iong
life).18& The estimated volume of buried material is 1019.5 m 3 (4000 yd3

).
18& 

The General's Tanks, in the western end of the area. contain liquid wastes as recorded in L.A. 
Notebooks 1595 and 1766. 

"Champion's records which were made at the time solutions were transferred into the tanks, on the 
basis of radioassay (total alpha) of the individual trailer tank loads, showed a total of 334 grams • 
into the two tanks. ''~ 73 

Records were kept to the nearest 0.01 g. 190 In 1950 or 1951 a corroborative sample from each tank was 
taken. 

" .. . the results were in good enough agreement u·ith the above so that no corrections were thought to 
be necessary. So far as [is known], no records of this sampling are still in existence, but ... the NaOH 
supernatant tank had about 180 grams in 50,000 gallons, and the NH.OH tank had about 160 grams 
in 35,000 gallons. "190 

Another reference30 states that the tanks were checked in the early 1950s and estimated to contain 160 to 
1000 g of plutonium. In 1973 an estimate of the amount of radioactivity was 

"an equivalent amount of about 230 grams of 239
Pu (about one-third of which is 241Am).. . Further

more, only 0. 7t;C of the radioactivity is in solution so that any leakage would have probably stayed 
very close to the tanks . ''~ 88 

The volume is 151 424 £ (40 000 gal) in one tank and 34 070 £ (9000 gal) in the other. 186 

"In response to [a] phone conversation March 2, 1976, ... the following additional information con
cerning the liquid waste stored in the "General's Tanks" (DPW-107 and DPW-108), Area A, TA-21 
[is available[: 

I. The radioactivity data for the 40,000 liters of waste already transferred [,June 19. 19751 from the 
u·est tank (DPW-107) Area A to TA-21-257 (Ref. Memo H7-76-PEM-86, page 2 [Ref. 187 ]) were as 
follows: 

Gross a 
238Pu 

239Pu 

2•1A m 

1.7X l06 d/m-£ 
1.6 X 10& d/m-£ (4.1 X J0 - 6 mg/£) 
1. 7 X 106 d/ m-£ (1.25 X 10- 2 mg/£) 
1.2 X 104 d/m-£ (1.67 X 10 -6 mg/£) 

In addition to th e radionuclide content. th e fol/ou·ing N0 3-Nitrogen lel·els u·ere determined: 

5.99 X 103 mg/£ 

Using this data, the following totals are estimated for the entire 185,000 liters of General's Tanks 
Waste and compared to both the totals estimated in the Fall of 1973 (Ref. 10/30/73 G. L. Voelz 
Memo to E . E . Wingfield - AEC/LAAO [Ref. 18611 . and the totals projected from analyses of a 
grab sample taken 10/19/73. 

"'Author 's note : Considered to be 33-1 g of 23"Pu by D. D. Meyer. personal communication. 197-1. 
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II. Total Radioactivity and Nitrates in 186,000 liters estimated from grab sample analysis of 40,000 
liters transferred from DPW-107 to DPW-257, June 1975. 

A . Total Equiv 239Pu (238Pu, 239Pu and 241Am analyses) 
B. 241Am portion expressed as 239Pu 
C. Nitrate as Nitrogen (5.99 X lOS mg/t) 

2.5 g 
0.0 g 
l.JXJ06 g 

III. Total Radioactivity and Nitrates Estimated and Reported in 1973 Memo (Voelz) 

A . Total Equiv. 239Pu 
B. 241Am portion expressed as 239Pu 
C. Nitrate as Nitrogen (2.9 x Hr mg/t) 

230 g 
77g 

5.4 X ](f g 

Note: Voelz memo states the Nitrate level130,000 mg/t as nitrates. Converting this to Nitrates as 
nitrogen yields the 2.9 X 10' mg/t indicated above. 

IV. Total Radioactivity based on grab sample analysis 10/19/73 

A. Total Equiv. 
239

Pu 
(based on gross a) 

B 241Am . . port1on ex-
pressed as 239pu 

C. Nitrate as Nitrogen 

East 
DPW-108 

(34 '000 9. ) 

0.8 g 

0.3 g 

(3.45 x 104 mg /£)= 
1.1 X 106 g 

West 
DPW-107 

(151,000 \ ) 

93 g 

55 g 

(6.59 x 10 3mg/ ~ )= 
1. 0 X 106 g 

V. As you can see, the correlation between 1975 analysis and 1973 estimates is not too good. 

"In conversation with C. W. Christenson, the difference between 1973 grab sample analysis and the 
1973 memo were (sic) explained. Apparently C. W. and Voelz felt the safest approach was to use 
data from the General's Tanks Notebooks and data from sample analysis to determine the max
imum amount of radioisotopes and nitrates possibly contained in DPW-107 and 108. "191 

C. Mode of Disposal. 

Four pits are shown in the eastern end of Area A on Engineering Drawing E:\(~-1:2()() . An a rrow pointing 
to them has the note : "Scaled from W . C. Kruger map 'S pecial Sewers DP Site Construction Sheet 0 
Outside Services 4, ' 8-22-45." The pits are depicted as 38m (125 ftl long by 5 .. 'i m \IR ft) wide with 
rounded corners. Probably a more accurate depiction of the pit~ is onE:\(;.(' :WIG (Fig. A-:l). On thi~ 
drawing there are two pits which are rectangular . The pits a re in an area of .HJ()/ m 2 (0.99 acres). 

"At the present time !June 19491 the solid contaminated u·astes are buried. Since th e start of the 
project we have filled six pits. Three of these are located between the trailer camp and the CMR 
laundry, two on the tank area near DP East \1916 designation is materials disposal Area A I and one 
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at the Alpha Site Dump [1976 designation is materials disposal Area C j. Th e present dump !Area 
C I has been in use for one year and during that tim e we haue filled one pit. "188 

Author 's note: 1976 designation for the 3-pit locat ion is :Vlaterials Disposal Area H; for the C:\IH laundry 
is Materials Disposal Area V. 

The previous quotation implies (1) Area A was not in use June 14, 1949, and (2) only two pits were ex
cavated. Another reference to only two pits was "The excavated tuff was piled over two sealed disposal 
pits (LASL ENG. Drawing 6260) . "183 

The General 's Tanks, TA-21-107 and TA-21-108, are two 189 280 (50 000 gal) cylindrical steel storage 
tanks. The following description of the construction of the tanks is taken from Engineering Drawing 
E.NG-C 2076. 

The tanks are 3.7 m (12ft) in diameter and 19.1 m (62ft 10 in.) long . They were placed 6.1 m (20ft) 
apart in pits 3.7 m (12ft) deep, 4.6 m (15ft) wide, and probably 21.0 m (86ft 10 in. ) long on four concrete 
piers . Each pier was 1.5 m (4ft 10 in .) high with the bottom 0.6 m (2ft) below the bottom of the pit. Each 
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tank rested on the piers 0.3 m (1 ft) above the bottom of the pit. Sand was placed in the bottom of the pit 
up to the top of the piers- a depth of 0.5 m (1 ft 10 in .). Thoroughly packed earth filled the area between 
the tank and most of the rest of the pit. Directly above the tanks loose earth fill was specified. A concrete 
slab 20.3 em (8 in.) thick, 17.1 m (56ft) wide and 21.0 m (68ft 10 in.) long was poured 0.5 m (1 .5 ft) above 
the tanks . Approximately 1.5 m (5 ft) of earth fill was placed above the concrete slab . This final earth fill 
formed a mound 0.7-1.8 m (2.25-5 .75 ft) above grade . On the north end of each tank a vent extended 4.6 
m (15ft) above the mound. On the south end of each tank the fill pipe is enclosed in a concrete box with 
outside dimensions 0.9 m (2ft 10 in.) high, 0.9 m (2ft 10 in.) wide, and 1.3 m (4ft 4 in. ) long. The box ex 
tended 0.3 m (1 ft) above the mound. 

"Disposition of the 185,000 liters of General's Tanks Waste 

A . On June 19, 1975 40,000 liters from the west tank were transferred to TA-21-257. Shortly af
terwards, the entire contents of the east tank (-34,000 liters) were transferred to the west tank . 
This action was taken to permit immediate utilization of the east tank for disposal of non
retrievable cement paste generated at TA -21-257. 

B . The total 40,000 liters transferred to Bldg. 257 have been treated in the waste treatment facility 
at Bldg. 257 (TA-21-257) and Group H-7 is waiting for approval from Group H-8 to treat the remain
ing 145,000 liters of General's Tanks waste. Due to the inability of the Treatment facility at Bldg. 
257 to significantly remove nitrates from influent waste, a large portion of the nitrates in the 40,000 
liters treated was discharged to the cany on in the plant effluent. H-8 is presently conducting a 
ground water environmental impact study on these nitrates. 

C. Group H-7 is anticipating chemical treatment of the remaining General's Tanks waste following 
H-8 approval and initiation of non-retrievable cement paste disposal in the empty General's Tank 
before July 1, 1976. "191 

" ... In conjunction with these plans, two 4 ' dia . shafts were excavated in Area A December 3, 1975. 
The depths of these shafts are 65'1" and 64'10", and are located in the southeast comer of l the tank 
site of] Area A. These shafts will be used to retain the transfer huse rinse water for clarification. 
After 24-48 hours the supernatant will be pumped to the influent holding tanks at Bldg. 257. "187 

Late Stage (1969 to 1976) 

A. Background. 

In April 1969183 a large pit was dug between the older pits to the east and the storage tanks to the west. 
A request 182 for the expansion of this pit. dated November 9, 1912. was met by steepening the slopes of the 
existing pit (J . L. Desilets, ENG-14, personal communication, 1914). As of January 1916, 193 the pit is 
about 3/4 filled with about 1/2 of it backfilled to ground level. 

B. Type of Waste. 

T his latest and largest pit , located in the center of the area , contains bu ilding debris from demoliti on 
work at TA-21. This building debris is contaminated by 239Pu, 238Pu, mu, and depleted uranium along 
with decay products and other radioactive isotopes which are found with t hese materials (D . D. Meyer, 
personal communication, 1974). The first layer of waste was buried by June 30, 1969.183 January 4, 
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1971,186 the volume of debris in the pit was given as 2166 m 3 (8500 yds3
• The pit was not used from 

January 1, 1972 through June 30, 1972.184 After it was enlarged in late 1972 or early 1973. debris from the 
demolition of TA-21-12 was placed in it. At present (July 1976) debris from TA-21 clean-up operations 
continues to be placed in it. 

C. Mode of Disposal. 

This pit had proposed dimensions of 45.7 m (150ft) long by 15.2 m (50ft\ wide by 9.1 m (30ft) deep 
(ref: LASL Engineering Drawing ENG-SK 6250. January 1969) . The pit described in 1969183 may have 
been 45.7 m X 12.2 m X 6.7 m (150 ft X 40ft X 22 ft) . 

"The pit was excavated in a near east-west direction leaving steep ramps on each end (see Fig. A-4). 
The excavated tuff was piled over two sealed solid disposal pits (see LASL ENG Drawing 6250) . An 
access road to the bottom of the pit was cut along the south wall. Parts of the north and south walls 
are nearly vertical with the remainder sloping at about 1 to 5. The walls at present are stable, though 
several small blocks were dislodged during construction. "183 (See Figs. A-4 and A-5). 

November 9, 1972,182 the pit was reported to be 12.2 m (40ft) wide , and 6.7 m (22ft) deep. Some time 
after November 9, 1972, 182 the original pit was enlarged. This enlargement may have provided the approx
imately 1529 m3 (6000 yds3

) of additional burial space requested'92 for building materials from TA-21-12 . 
The enlargement would have extended the surface dimensions of the original pit if that pit 's dimensions 
were 45.7 m X 12.2 m X 6.7 m (150ft X 40ft X 22ft) (D. D. Meyer and J . L. Desilets, personal com
munication, 1974). In March 1974, the existing pit could have been two-thirds full. It was placed on an 
engineering drawing for reference, May 197 4. The drawing shows the pit to be 52.4 m (172 ft) by 40.8 m 
(134 ft). 

IV. STUDIES AND MONITORING 

The Environmental Studies Group, H-8. monitoring points in the vicinity of Area A are not designed 
to be Area A specific. 

The General's Tanks were checked in the early 1950s for content: 30
·
190 the last sample was taken .June 

195:2 (L.A. Emelity, H-7 , personal communication. 19/-1) . They were again checked in 191:3. 

"Although surveillance of these tanks has been, to say the least , minimal in the past, there has been 
no leakage determinable by our present information. The volume 40 000 gallons in one tank and 
9 000 gallons in the other as well as chemical concentrations is comparable to the record data . "186 

In April 1974 four holes (depicted on Engineering Drawing EI\G-21-31) were augered immediately east 
and west of the General 's Tanks . 

"The holes were augered to depths of 35 feet, using a truck mounted auger. Composite samples were 
collected at intervals of 5 feet, and double-bagged in plastic . The samples were submitted to H-8 
Analytical Chemistry Section for gross alpha and gross beta determinations [see Table A-1] . 

The tanks contained liquid waste contaminated with both plutonium and americium. Analysis of 
the west tank contents by H-7 staff indicated concentrations as follows : 



Gross-a 1. 7 X 1 ()8 d/m/liter 

1.6 X 106 dim/liter 

239Pu, 1. 7 X 108 d/m/liter 

1.2 x Hr dim/liter 

Analysis of the samples as indicated in I Table A-I I indicates that reported gross-alpha content is in 
the range of 0.8 to 2.3 pCi/gm, and gross beta contents in the range of 0.8 to 3.2 pCi/g m . Th e 
minimum detection limits for these variables in 1974 were 1 pCi/gm respectively, indicating that 
many of the values reported are at or below such limits. Further analysis of regional soil samples, as 
reported in the 1974 Environmental Surveillance Report (LA-5977-PR) indicates that off-site soil 
materials average 1. 0 pCi/gm gross-alpha, and 12 pCi/gm gross- beta. Thus, the samples collected at 
Area A are indistinguishable from these in areas affected only by atmospheric fallout . This is suf
ficient to conclude that the tuff sampled contained no contamination derived from the near-by 
storage tanks. By inference, no leakage of waste from the tanks has occurred into the surrounding 
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TABLE A-1 

BORING SAMPLE ANALYSIS 

Hole Ill 
Gross-8 

ECi/g 

3.0 

1.4 

0.9 

1.0 

1.4 

2.4 

1,5 

Hole 113 
Gross- B 

oCi/g 

1.6 

3.2 

0.8 

0.8 

1.0 

1.1 

1.2 

Hole 112 
Gross-a Gross-8 

:eCi/g £Ci/g 

1.0 1.9 

1.4 2.9 

1.0 1.0 

0.8 1.3 

1.1 1.3 

1.8 2.0 

1,5 2,0 

Hole 114 
Gross-a Gross-8 

£Ci/g ~-

0.8 :!.0 
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Nort h Wa ll of Origi nal Large P it (Area A) 

South Wall of Original La rge P it (Area A) 

Fig. A-5. 
North and south walls of original large pit at Area A showing soil zone, tuff and joints, first 
lay er of waste, and access road. 
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AREAB 

I. GENERAL INFORMATION 

Area B is located on the south side of DP Road approximately 488 m (1600 ft) east of the intersection of 
DP Road and Trinity. It is east of the old trailer court area and west of TA-21 (see Fig. B-1 l. It is between 
LASL coordinates E .145+00, E.120+00, 1\:.90+00, and N.95+00. Surveyed corners, clockwise from the 
northeast corner are N.91+92, E.143+35; N.90+72, E.142+96, N .93+90, E .134+08; N.92+45, E.123+06; 
N.91+00, E.123+14; N.91+08, E.122+35; N.93+64, E .122+38; and .:\.95+09, E.133+28. It can also be 
located by township and range- SE 1/4 sec . 15, T. 19 N ., R. 6 E ., and SW 1/4 sec. 14, T. 19 N ., R. 6 E . 
Approximate acreage is 6.03. 196 The western two-thirds of Area B is presently covered by a layer of asphalt 
and is leased by Los Alamos County for storage of privately-owned boats and trailers. 

Area B probably was the first common solid waste burial ground for LASL. It appears on Engineering 
Drawing ENG-R 4458 as one large pit; no individual pits are shown within the area . However. from old 
memos dated July 5, 1945 through January 31, 1952, it would appear that Area B is actually a series of 
pits. The July 5, 1945 memo184 is a request for the provision of a new pit for disposal of contaminated trash 
from CM-Division laboratories. 

" .. . suggest that a trench 15ft wide and 300ft long be bulldozed out as deep as practical before hard 
rock is encountered, starting just east of the now covered CM[R] disposal pits located SE of the coal 
storage yard, and running parallel to and about 40 or 50ft north of the DP power lines. This trench 
should have a parking bumper along its north edge with a gravelled 20-ft clearing for truck access, 
and of course a fence surrounding the whole area. 

Such a trench in the suggested location would, ... be a realistic solution to the contaminated trash 
disposal problem and would have the further advantage that it could be progressively filled and 
covered from the west end toward the east, and if necessary be extended for several hundred yards 
should the need arise. "184 

By July 12, 1945, 197 the pit had been located, staked out, and a work order issued for completion by 
August 1, 1945. On July 30, 1945,198 there was a request to extend tht completion date for the new pit. The 
request asked, " ... that work on the new pit be continued until a 12 ' depth is reached, or until September 
first whichever is sooner. "198 A pencilled note on this memo notes completion August 8th . 

A January 10, 1947199 memo states: 

"The present contaminated materials disposal ditch is judged by the CMR Division maintenance 
engineer to be adequate for approximately three months from date . Past experience also indicates 
the necessity of starting the preparation of a new ditch of that size not less than a month before ac
tual usage. It is therefore felt necessary to start digging about March 1. 

The present site is probably too small for expansion unless the south fence is m oved closer to the 
canyon edge, or the east fence moved farther in that direction. Either of these moves would be a 
somewhat temporary expedient, and we suggest the assignment of a larger area permitting 
reasonable expansion. Perhaps east of the DP-East Site. "199 

There are several notes on this memo. A typed note from H. R. Hoyt , Assistant Associate Director, sent 
this memo to the Maintenance Group on January 13, 1947, with the statement "for necessary action." A 
pencilled note dated February 5, 1947, says " ... will issue job order to enlarge ditch until some decision has 
been reached by the Director." At the top of the January 10, 194/ memo is another pencilled notation in
dicating that someone could not decide whether the memo was discussing what is now called Area A or 

B-1 



-l 

• 

B-2 

0 

., 
; 

:' - · - · - ·- · - · - · -~ 

. ..,..,., 
fi+iiTjj----~-- -- -

• ~01- , •• , 

15o•OC I j) 

" L01 141MJ 
IOC •t ZIJI 

·~CitCJ 
~i ·TfllT-- ----

. .. 
;~ .. 
- •tOittiC J 

IDO• OZ• J l 

0 

'-·' 

' ·, 

u • 

,, 
~- ----~------
:. I 

,'' · ,·~ :: 
' ~ 

i 

=~ 

~! 
~ = 
~ ~ 

~ 

=~ .i: 
;;;:-~ - :;: ...., 

,. '-- - -- · . ..,__ 

• 

! ~ 

~ I -____ !i -. ---. 

~ ll 
' . .. I 

/.I 
; 
; 

I ' i 
" I -
I : 
i .. ::: 

. i 
i I 
I J 

~~ 
~ .. 
;~ 

·-

~ 

••or,.,,., 
foo•o• • I -

ICX • H I Ji 

•10• • tt•J 
IOO• Cl!JI-

•t o•l•u J 
IO'l • 0 ' ' ) I 

IU OIU llJ 
IC ~ • l 

• 

c? 
~ 
"t5' 
~ 
0 e:: 

ll,. 
Q 

....; Q:l-

~ ~ ~ 
L.. 

-~~ 
~ c; 

"' 0 

.§' 
Q 



Area B. (Area B is the pertinent area because the south fence of Area A would not have been near the can
yon edge.) This memo is the first record of discussion to find a new location for the common burial 
ground; however, it was the May 3, 1948 fire in Area B which initiated construction of Area C. 

II. GEOLOGY AND HYDROLOGY 

Area B is located on the same narrow eastward trending mesa as Area A and T . The south side of Area 
B is approximately 30 m (100 ft) from a canyon tributary to Los Alamos Canyon. The Area B pits are 
probably cut in Unit 3a of the Tshirege Member of the Bandelier Tuff. 

The thickness of the Bandelier Tuff beneath the disposal pits is estimated to exceed 243.8 m (800 ft). 200 

The tuff is in the zone of aeration with the zone of saturation (water table) at a depth of approximately 
365.8 m (1200 ft) below the surface of the mesa. 200 

III. PIT DESCRIPTIONS 

A. Background 

The question of how many pits and where they are located in Area B cannot be answered by available 
information. Area B may be the first Materials Waste Disposal Area at LASL. 

"Letters in the CMR-12 files indicate that sometime in 1944 a pit located in the fenced area [Area B] 
between the Trailer Court and the CMR laundry [Area V] was in use. When this pit was filled two 
more were dug in the area now known as the General's Tank Area [Area A]. When these were filled 
(1945) three more pits were dug in the area between the Trailer Court and the CMR laundry. Space 
in this area was exhausted in 1948 and new pits were started at the present location [Area C) on Pa
jarito Road. '1201 

The 1944 "pit located in the fenced area'1201 could well be "the now covered [as of July 5, 1945] CM Dis
posal pits located southeast of the coal storage yard. "184 Three pits, constructed and filled after July 5, 
1945, are referred to in memos dated June 14, 1949,188 and January 31, 1952.201 In a June 12, 1964 memo202 

Review of Preliminary Drawings: "Materials Disposal Areas" comment 6 states that 

"There is a covered shallow trench in Area B (ENG-R 3641) which was used for disposal of hazardous 
materials. The trench was three feet in depth, two feet wide and about 40 feet long. It lies parallel to 
the south fence line E.140+00 and below line N.92+50. It extends about half the distance to 
E.142+50. 202 

This "shallow trench'1202 lies in the extreme eastern end of Area B and therefore cannot b11 the now 
covered CM disposal pits located southeast of the coal storage yard"184 which would have had to have been 
located in the extreme western end of Area B in order to have had 91.4 m (300ft ) long pits located to the 
east of them. It would thus seem that there are a minimum of five pits located in Area B. 

"I am sure that the area contains six pits: two in the west end running north and south making the 
'L' shape to the fence and four running east and west in the area parallel to DP Road. There was at 
least one small, shallow trench which was used by CMR-DO safety personnel to dispose of hazar
dous chemicals. (Written communication, D. D. Meyer, Fall 1974). 
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B. Type of Waste 

Solid waste placed in Area B was logged in LA Notebooks 1743 (January 6, 1947 through November 23, 
1948) and 2587 (November 24, 1948 through April 28, 1950). 104 Opinions on the waste vary. January 30, 
1952, 188 the waste was said to be predominately long-life alpha accompanied by slight amounts of beta 
and gamma. January 31, 1952,201 the following was stated: 

"The contamination on materials in these pits consists of all types of radioactive materials used at 
Los Alamos. Some of the known types of activity are: plutonium, polonium, uranium, americium, 
curium, RaLa [radioactive lanthanum], actinium, and waste products from the Water Boiler. No 
attempt has been made to keep the various materials separated. "201 

January 4, 1971, 186 information was given that 

"The total volume of the pits, after deducting the three foot of cover material, is 28,000 cubic yards. 
These pits actually contain very little Plutonium. At the time they were in use, Pu was scarce and 
only that which was present as contamination was buried. [It is estimated] that the entire pit area 
contains no more than 100 grams of 239Pu. ''~ 86 

Approximately 90% of the contaminated waste consisted of paper, rags, rubber gloves, glassware, and 
small metal apparatus placed in cardboard boxes by the waste originator and sealed with masking tape . 188 

"The rest of the material consists of metal such as airducts and large metal apparatus. This type of 
material is placed in wood boxes or is wrapped with paper. "188 There is also reference to large quantities of 
wood from temporary storage cabinets used by the Quantity (sic) Control Department, several live 
storage batteries, 203 and contamined or toxic chemicals .201 

f, 

C. Mode of Disposal 

In the literature200 and in conversation Area B is frequently referred to as a single pit with an approx
imate depth of 6.1 m (20ft). Area B does not appear to be a single pit. Whether some of the pits in the area 
have a depth of 6.1 m (20ft) is open to speculation. It could well be the 6.1 m (20ft) is an estimate based 
on the average depth of most pits excavated in Areas C and G. 

For reasons already stated, the depiction on Engineering Drawing ENG-R 4458 of Area B as one con
tinuous pit is wrong. Consistent reference has been made through the years 188

'
201

· '
8

' to a series of pits in 
Area B. One might assume their construction to be similar to the 1945 Pit [ 4.6 m (15ft) wide, 91.4 m (300 
ft) long, and 3.7 m (12ft) deep], with the exception of the hazardous materials pit which was described as 
a trench 0.6 m (2 ft) wide, 12.2 m (40ft) long, and 0.9 m (3 ft) deep. 

When Area B was in use, waste was handled in the following manner . 

"The waste disposal program requires three men. Two of these u·ork on the contaminated truck and 
are furnished by the Zia Company. The third man is a CMR-12 monitor. This monitor supervises 
the handling of material. Before loading he checks the boxes for external contamination and keeps 
records of any accountable property that is buried. 

The equipment used consists of a truck and a sedan. The material in the pits is covered once a week . 
This requires the use of a bulldozer and operator one day a week . "188 

Unlike the current LASL practice of layering waste in pits , waste filled the depth and width of the pits 
in Area B before it was covered by fill dirt. As a result , subsidence occurred. Shortly after Area B was 
closed, subsidence over the pits was remedied by using the area for disposal of noncontaminated concrete 
and dirt from construction sites. (Written communication , D. D. Meyer, Fall 1974.) 
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IV. STUDIES AND MONITORING 

A fire broke out in Area Bat approximately 10:20 a.m., May 3, 1948.203 When the fire department ar
rived, 

"(they] found sixty percent of the open portion of the dump ablaze and flames shooting approx
imately fifty feet into the air. The firemen had little trouble in subduing the blaze, but persistent ef
forts to put it out were of little avail because of the loaded condition of the dump area in which the 
blaze was confined. Dense, low-hanging smoke prevailed in large volume. 

At approximately 10:35 am, James Tribby was notified of the fire, in the absence of other Health 
Group personnel, and with representatives of the Safety Department went immediately to the scene 
of the blaze and took charge with Herbert Drager. Because of the dense smoke which scattered 
throughout the area, due to the condition of shifting winds, all areas east and west of the dump, from 
the food warehouses to the DP laundry, were evacuated of personnel. Respiratory protection was 
provided for all persons at the scene, and it was necessary to close the DP road to traffic. '1203 

"At 11:15 am, May 3, 1948, our monitoring section [H-2] drove to the DP contaminated dump sec
tion to assist the CMR group in surveying the extent of contamination, if any. 

General air count proved negative with a Pee Wee alpha survey meter ... 

We later helped check personnel in and around the area including firemen and security guards. The 
grounds and vehicles in the area were also checked. All proved negative excepting one security car 
windshield which had about 50 elm and one spot on the west fence had 200 c/m. The security car is 
believed contaminated from former contamination trouble or from accompanying a 'hot' run. The 
fence is believed contaminated from dust blown from the dump because it was localized in one spot 
only. 

The smoke drifted west and close to the ground near the food storage plant corner of Trinity and DP 
road. The east wall was checked. No activity found . 

It is believed there could not have been an air count present due to the absence of any deposit on 
local objects. '120

• 

"By 12:15 pm, the fire had been extinguished except for two very small, isolated points and there was 
no longer any hazard from smoke. Fire department personnel were dismissed at 1:15pm, but a 
stand-by crew of two men and one piece of apparatus were left until5:30 pm to watch for rekindling 
of the fire . 

Investigation has failed to disclose any obvious cause for the blaze, and it is presumed that it started 
by spontaneous combustion. The area in which the blaze occurred had not had any trash dumped 
into it for about three days, and much of the trash in the fire area had been in the dump for three 
weeks. The trash included large quantities of wood from temporary storage cabinets used by the 
Quantity (sic) Control Department, several 'live' storage batteries, large quantities of mis
cellaneous scrap metals, discarded contaminated clothing and boxes laundry u·aste. Th e conditions 
were ideally suited for spontaneous combustion. 
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During the fire, there was some evidence that chemicals had been disposed of in the dump in an un
authorized manner in cardboard containers used for the regular disposal of common laboratory 
waste. Several cartons of waste gave off minor explosions, and upon one occasion a cloud of pink 
smoke arose from the debris in the dump. Whether this was due to the heat of the fire, the action of 
the water or chemical reaction is not known. The condition certainly did not help in keeping the fire 
under control. 

This most recent dump fire should serve as an object lesson in many respects. It should point to the 
hazards of having the dump located in areas near or in line with living and working areas where toxic 
smokes and vapors can create an emergency condition. Even though we are presently short of dump 
space, it is poor policy to leave the dump uncovered for extended periods of time. If it is not practical 
to cover the trash with a light layer of dirt as a temporary measure before covering over any portion 
completely, it is suggested that the dump be wet down with large quantities of water at least twice a 
week until such a time as more adequate precautions can be taken. '1203 

As a result of the fire, there were, no doubt, many other changes besides the relocation of the common 
burial ground. 

The following is from a February 1963 USGS report . "The highest concentration of gross alpha in soil 
samples collected in June 1955 a short distance downgradient in the canyon south of the pit [Area B) was 
48 disintegrations per minute per dry gram . •rso There is no map showing the precise location of the sampl
ing point (which may have been closer to Area V than it was to Area Bl. 

The USGS was asked to do a study of Area B in 1966. 

"Expansion of laboratory facilities and increased growth of the community of Los Alamos has caused 
a re-evaluation of present land use to determine if the land is being utilized in the best possible way. 
It was proposed by the Los Alamos Scientific Laboratory and the U. S . Atomic Energy Commission 
that a portion of the filled-in contaminated waste pit, outside the radius of 1050 ft from TA-21 (an 
area approved for commercial property), be leveled, filled where necessary, and sealed with asphalt, 
and used for a storage area for trailers and boats. It is thought that a seal of asphalt will prevent any 
contamination from reaching the surface of the storage area. '1200 

The USGS drilled test holes, 7.6- 25.2 m (25-50 ft) deep, around the perimeter of Area B (see Fig. B-2) . 
Moisture content of the soil and tuff penetrated by the test holes was determined by neutron scattering 
moisture probe. Samples of the drill cuttings were analyzed for gross alpha and gross beta-gamma, 
plutonium, and uranium. The results of the study were reported200

·
77 in 1966 (see Table B-1). The study 

concluded 

"Distribution of moisture in five test holes indicated some lateral movement of water, probably from 
the contaminated waste pit .* The amount of water moving through the tuff was well below the es
timated effective porosity of the tuff. Radiochemical analyses of the soil and tuff from the test holes 
showed no indication of radioactive contamination. A much larger amount of water than occurs from 
precipitation would be required to move radioactive contaminants from the waste pit into the adja
cent soil and tuff. An asphalt covering on the pit with adequate drainage could prevent any move
ment of radioactive contaminants from the waste pit . 200 

*The USGS considered Area B to be one large pit. 
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Dl\1'1\ FROM 1966 USGS TE'S T HOLES DRILLED ON Til E PERIMETER OF /\R EI\ B 

-~'1 
Alt i tude Band-= Moisture 

USGS Dia- (ft. above elier Content Gross Gross 
Desig- ER DI\ & L/\~L meter Depth mean sea Soil Tuff Pe rcent by Alpha Be t.a-qamma Plutonium Uranium 
nation Date Coord inate s (in.) J..!!.:l_ !eve 1) (ft.) J..!!.:l_ Volume ~ (dmg) (dmg) (IJgg) 

DPS 1 2/7 / 66 N 9 5 + 13 4 50 7,190 3 47 4-12.5 0.2-0 . 7 .0- 6.0 <. 4 <,5 
Ell2 + 97 

DPS 2 2/7 / 66 N 94 + 78 4 25 7,191 3 22 6-23 0. 3-0.9 0.3- 9 . 1 <.4 <.5 
El30 + 56 

DPS 3 2/7 / 66 N 94 + 43 4 50 7,194 3 47 4-22 0.0-1.2 0.0-12.6 <.4 <.5 
El27 + 87 

DPS 4 2/7/66 N 94 + 16 4 25 7,202 3 22 7-29 0.0-1.1 0.0- 4.9 <.4 <.5 
E125 + 89 

DPS 5 2/7/66 N 93 + 80 4 50 7,214 3 47 6-23 0.1-1.0 0.9- 7.6 <.4 <.5 
El22 + 85 

DPS 6 2/8 / 66 N 92 + 58 4 so 7,216 6 44 11-30 0.2-1.2 2.7- 6.1 <.4 <.5 
El22 + 10 

DPS 7 2/8 / 66 N 94 + 41 4 25 7,185 3 22 5-25 0.2-1.2 1. 3- 5. 5 <.4 <.5 
El35 + 69 

DPS 8 2/8 / 66 N 93 + 66 4 50 7,181 6 44 4-24 0 . 1-0 . 6 1.0- 5.8 <. 4 <.5 
El38 + 0 6 

DPS 9 2/9/66 N 93 + 66 4 25 7,180 4 21 4-12 0.3-0.7 l.(l- 3.7 <. 4 <.5 
El3 5 + 19 

DPS 10 2/9/ 66 N 9 3 + 66 4 35 7,182 4 31 4-16 0.2-1.0 0.7- 4.3 <.4 <.5 
El31 + 5 5 

DPS 11 2/9 / 66 N 9 3 + 21 4 50 7,192 4 46 4- 9.5 0.3-0.9 1.2- 4.0 <,4 <.5 
El28 + 5 0 

DPS 12 2/9 / 66 N 92 + 79 4 36 7,192 3 33 8-35 0.3-0.8 0.0- 3.0 <.4 <.5 
E125 + 21 

DPS 13 2/9/ 66 N 91 + 39 4 35 7,210 2 33 4-11 0.4-1.0 0.0- 4.3 <,4 <.5 
E122 + 72 

Compiled from data in Purtymun and Kennedy, 1966, 200 

and John, Enyart, an d Purtymun, 1966,77 



A beta gamma survey of the material waste pit at TA-21 [Area B] was conducted on September 16, 
1966. Dose rate measurements were taken at a distance of twenty inches from the surface of the 
black topping with an Eberline Mod. E-112-B Gei6er counter. No appreciable reading above the 
normal background of 0.07 mr/hr was detected. '1205 

The accompanying map showed the survey was down the center of the storage area portion of Area B. 
November 10, 1971, the asphalt was surveyed with an alpha counter, Ludlem Model 139, and beta 

gamma counter Model E-112-B. "No alpha contamination was detected, and the beta count was 
background. '1208 

"On 8/26/76, M.A. Rogers and Merle Wheeler, H-8, and I [John Warren] inspected the Los Alamos 
County operated storage area located near TA-21 over the LASL radioactive waste disposal Area B. 
In general the condition of the area paving and fencing may be described as very good; some preven
tive maintenance and minor repair work are suggested. 

There is no major growth of vegetation through the pavement, nor was there any indication of any 
new area settling as had been seen a few years ago [Fall 1973 J. All of the repair work done then is in 
very good condition. The area fencing, with one possible exception, is quite secure. We see absolute
ly no reason why the area cannot continue to be used at this time by the Los Alamos County for its 
present purpose. 

Specific preventive maintenance and repair measures that should be considered at this time are: 

( 1) All cracks in the pavement area should be resealed with hot tar to prevent any future damage 
and plant growth. 

(2) All plant growth through the asphalt (seen especially around the edges at the west end of the 
area) should be removed and hot tar applied as a sealant. 

(3) The area fencing in the one location on the DP-road side (approximately across from Morgans 
and the Los Alamos Monitor) should be repaired. 

( 4) Several of the fence grounding cables appeared to be either detached or broken. If this is of any 
importance the appropriate repairs should be made. 

Several pictures [Polaroid SX-70 prints] of the area were taken; these are enclosed ... '1280 
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AREA C 

I. GENERAL INFORMATION 

Area Cis located on Pajarito Road (see Fig. C-1), to the south of TA-50, east of Pecos Drive, and north 
of Pajarito Road. It is defined by LASL coordinates (beginning with the northeast point and moving in a 
clockwise direction) N.28+93, E.101 +05; N.26+70, E.100+79; N.26+74, E.100+43; N.24+55, E .lOO+ 18; 
N.25+36, E .93+23; N.27+37, E.89+31; N.28+64, E.87+52; and N.30+36, E.88+52. Its location can also 
be given using township and range as on the mesa in theE 1/2 sec. 22, T . 19 N ., R. 6 E. 30 The approximate 
acreage for Area C is 11.80.207 

A memo208 dated seven days after the May 3, 1948, fire in Area B stated 

"On May 6, 1948 we forwarded an X priority #153078 to the Zia company ... for the construction of a 
new contaminated dump. The work of digging the ditch commenced Friday morning, May 7, and 
was continued through Saturday, May 8th. Work is being resumed this morning, Sunday work hav
ing been skipped. 

The location for this new contaminated dump has been agreed to by authorized Safety and Health 
personnel and by CM R Division. Since it is located near the Junction of the Alpha Site Road and the 
Pajarito Road, we are for record purposes considering it as part of the Alpha Site installation. 208 

Selection of the location of Area C is reportedly the first involvement of the USGS in disposal site ap
proval (personal communication, D. D. Meyer, 1974). There are a total of 6 pits, a chemical pit, and 107 
numbered shafts in Area C. 

II. GEOLOGY AND HYDROLOGY 

The mesa at Area C slopes gently eastward. Canyons approximately 304.8 m (1000 ft) north and south 
of the area are 30.5 - 45.7 m (100 - 150ft) deep .30 Ten-Site Canyon heads immediately northeast of the 
area about 45.7 m (150ft) north of Pit 5. The soil covering is approximately 0.9- 1.5 m (3- 5 ft) thick 
above the Tshirege Member of the Bandelier Tuff. 30 There are two prominent, nearly vertical, joint sets 
which intersect at approximately 60°.41 Most major joints are filled with sediments or altered material to 
a depth of approximately 3.0 m (10 ft)' 1 and spaced 3.0 m (10ft) apart. 30 All of the pits' 1 and probably all 
of the shafts are dug in the Tshirege Member. 

"The soil cover on the surface of the mesa prevents most of the water on the surface from infiltrating 
underlying tuff. Where the soil has been removed or disturbed, water might infiltrate the underlying 
tuff and open joints in the tuff. Beneath the soil there is about 850ft of the Bandelier tuff which con
sists of a series of ash fall and ash flows of a friable to welded rhyolite tuff. This tuff is underlain by 
about 575ft of volcanic debris of the Puye Conglomerate. The main zone of saturation occurs in the 
Puye at a depth of about 1300 ft . Perched water may occur above the main zone of saturation, 
although none was encountered in test well 8 located 1.5 miles northeast of Area C. •f2oe 

III. PIT AND SHAFT DESCRIPTION 

A. Background 

Pit 1 was put in use June 10, 1948 (written communicaton. J. Enders, H-7 , 1974). June 14 , 1949,188 it 
was reported "the present dump [Area C] has been in use for one year and during that time we have filled 
one pit. We are now using the last pit and it should last until June 1950. "188 The "last pit" referred to in 

C-1 



.. 

C-2 

r 
\ 
' ' '· 

D 

I 

I 
I, 

I ., 
! 

100• ~1"1 0tt•d1' ... 

D 

r . 

I 
i 

u 

' ,l , , 

u 

• 

~: 

0 • 
• o• 
_4 
ii • 

. : 
: 

---~. ---- a..-

.• 
.o 

iO C•ll l • C:JC i ttl - f 

• 

; 
g 

: I 
---·'· I! 

\ 

I 
I 

-· 

-c -
c 

u 

-

l 
! 
J .. 
z e 

t3 
0 

I 
I 

I 

.. 

!i 

c:i 
' 

~ 
"cj

t! 
0 e:: 
0 ..... ·;::: 

-!:; 
~cf 
c.)c5 

-~ :a 
~.:e 

tS ...., 
0 

~ 
25 



previous quote could be Pit 2, Pit 3, or Pit 4. Pits 2 and 3 show use dates from April 1950 through April 
1953.104 Pit 4 shows a use date from April 1950 through February 1955. 10 4 Pit 5 shows a use date from April 
1953104 through November or December 1964.87

•
182 Pit 6 shows a use date from February 1956 through 

August 1959.210 The chemical pit was probably dug in the first part of 1960211 and closed out in the summer 
of 1964.212 In the second quarter of 1957, Area G had been located and Pit 1 of that area had been dug . 100 

Twelve shafts were dug from February 29, 1958 through October 29, 1959 (written communication, J. 
Enders, 1974) . The first shafts were for the use of the CMB-DO-GS (known as the CMB dogs) . These first 
12 shafts are numbered 56-67. (The shafts were renumbered by S. E. Russo, ENG-3 on November 20, 
1962; per written communication, J. Enders, 1974.) By the third quarter of 1959 an additional 55 shafts 
were ordered dug.210 These shafts are numbered 1-55. Twenty new shafts, numbered 68-87 , were dug the 
last half of 1962. 108 During the first quarter of 1964 an additional20 shafts, numbered 88-107 were dug .84 In 
an April 23 , 1965 memo218 the statement appears: "It is understood that when these new shafts are all fil
led no new wells will be drilled in this Area." Table C-I shows the use dates for the 107 shafts in Area C. 

The history of Area C extends from May 7, 1948, the date the first pit was started, through AprilS, 1974, 
the date the last shaft was filled and plugged with concrete. It is sometimes felt that the last routine 
radioactive contaminated waste placed in Area C, December 1958,101 marks the closing of Area C and the 
opening of Area G. Neither idea is true. Area G pits had received nonroutine radioactive waste before that 
date and Area C pits continued to receive nonroutine radioactive contaminated waste until Pit 6 was fil 
led August 1959210 and Pit 5 was filled November or December 1964.87

·
182 Since quarterly and annual 

reports on solid radioactive waste disposal fail to mention Area C after 1968, it can be assumed the area 
was not in regular use past that time. The plugging of the last Area C shaft, Shaft 89, on April 8, 1974, 
marked the formal closing of the area. 

B. Type of Waste 

Records of solid radioactive waste going into Area C can be found in LA Notebooks 2587, 3478, 4644, 
6030, 7277, 8453, 9293, 9593, and 12442. 104 These notebooks are used to log information on type, date, loca
tion, and volume of waste placed in the disposal area. " ... records prior to 1954 are incomplete. '130 

During the pit history of Area C, hazardous chemicals and uncontaminated classified materials were 
buried with radioactive contaminated materials. Routine radioactive contaminated trash for the period 
consisted of cardboard boxes 33 em X 33 em X 61 em (13 in. X 13 in. X 24 in.) , 5-mil plastic bags , 33 em X 

61 em (13 in . X 24 in.) and 256 em X 61 em (40 in. X 24 in.) of material generated in the chem labs, and 
0.20 m3 (55 gal) barrels of sludge from the waste treatment plants at Bldg. 35, DP West, and at TA-45 . 
Nonroutine contaminated waste included debris from the demolition of Bayo Site and TA-l, classified 
materials, and tuballoy chips from the shops. 

The following preliminary values are decay corrected from original magnitude to that as of ,January 1, 
1973. In the disposal pits of Area C there are 25 Ci of uranium which include isotopes 234, 235, 236, and 
238; 26 Ci of 289Pu; and 149 Ci of 241 Am. 79 In the shafts of Area C there are 49136 Ci214 of 3H, 40 Ci of 22Na, 
20 Ci of 6°Co, 31 Ci of 90Sr/90Y, 1 Ci of 226Ra (personal communication, M. Wheeler, H-8, 1974), 5 Ci 233U, 
<0.1 Ci of uranium (including isotopes 234, 235, 236, and 238), 50 Ci of fission products, and 200 Ci of in
duced activity.79 Total number of curies for the pits is 196 and total number of curies for the shafts is 
49 483. 

An earlier repore8 listed the following figures for Area C: D-38, 34 445 lbs; 238U, 13 853 g; 239Pu, 2063 g; 
233U, 1467 g; and 3H, 10 g (for Areas C and G, based on estimated curies and 9600 Ci "" 1 g 3H). 

It seems appropriate to comment on the establishment of the Hazardous Chemical Area in Area C. As 
pit use was phasing out in Area C and beginning in Area G, the idea of separate disposal for hazardous 
nonradioactive chemicals (which were responsible through the years for many fires in the disposal area 
[personal communication, J. Enders, H-7, 1974]) was accepted . There is no indication 101

·
210

·
211 that Pit 6 of 

Area C was, at any time during its history, dedicated to the exclusive disposal of hazardous nonradioac
tive chemicals. A memo211 dated November 12, 1959, suggests it was proposed that part of Pit 6 be used for 
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TABLE C-I 

AREA C SHAFTS 

Prepared By: John Enders, H-7, 1974 

FIRST LOG LAST LOG 
SHAFT • ENTRY ENTRY LA NOTEBOOK # & PAGE # 

1 11/10/59 11/10/59 9593 120;121 
122;123 

2 11/30/59 3/23/60 
3 1/ 7/60 2/23/60 
4 2/11/60 9/20/60 
5 4/ 6/60 11/ 1/60 
6 4/14/60 12/22/60 
7 5/10/60 2/21/61 
8 5/10/60 3/24/61 
9 7/19/60 11/10/60 

10 7/25/60 7/25/60 
11 7/29/60 11/10/60 
12 10/ 3/60 10/ 3/60 
13 10/18/60 11/28/60 
14 10/ 5/60 4/18/61 
15 11/28/60 4/18/61 
16 ll/30/60 6/ 5/61 11363 130;131 
17 1/13/61 4/25/61 
18 1/27/61 2/21/61 
19 3/23/61 3/23/61 
20 3/28/61 3/23/6.":. 
21 4/18/61 4/18/61 9593 123 
22 6/ 5/61 6/ 5/61 11363 130;131 
23 5/ 2/61 6/ 5/61 11363 130;131 
24 5/10/61 5/26/61 11363 130;131 
25 5/22/61 2/ 8/62 11363 136;137 
26 6/ 6/61 2/26/62 11363 136;137 
27 6/ 6/61 6/26/61 11363 131; 132 
28 6/16/61 6/16/61 11363 131;132 
29 6/26/61 7/16/61 11363 132;133 
30 7/ 7/61 7 7/61 11363 132;133 
31 7/17/61 7/24/61 11363 132;133 
32 7/26/61 3/20/62 11363 138;139 
33 8/14/61 2/ 5/62 11363 136;137 
34 10/31/61 1/ 5/62 11363 136;137 
35 12/26/61 12/26/61 11363 134;135 
36 12/28/61 12/28 / 61 11363 134;135 
37 12/29/61 12/29/61 11363 134;135 
38 1/ 3/62 1/ 3/62 11363 136;137 
39 1/ 4/62 1/ ~ /6 2 11363 136; 137 
40 1/ 4/62 1 / 5/ 62 11363 136; 137 
41 1/ 5/62 2/ 6/ 62 11363 136; 137 
42 1/15/62 1/ 18/62 11363 136;137 
43 1/18/62 3/20/62 11363 138;139 
44 2/ 7/62 2/ 7/62 11363 136;137 
45 3/22/62 4/25/62 11363 138; 139 
46 2/ 6/62 2/ 8/62 11363 136;137 
47 4/20/62 5/ 8/62 11363 138; 139 
48 5/ 8/62 6/ 5/62 11363 110; 111 
49 7/17/62 7/17/62 11363 110; 111 
so 6/ 6/62 7/26/62 11363 110; 111 
51 7/ 3/62 8/ 7/62 11363 110; 111 
52 8/ 7/62 9/19/62 11363 112; 113 
53 8/24/62 9/25/62 11363 112;113 
54 9/25/62 10/ 3/62 11363 112;113 
55 12/13/62 5/26/67 11363 118; 119 
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TABLE C-I (continued) 

AREA C SHAFTS 

FIRST LOG LAST LOG 
SHAFT t ENTRY ENTRY LA NOTEBOOK # & PAGE # 

56 (old 1) 2/ 28 / 58 2/ 28/58 9593 120 
57 ("2) 7/ 3/58 7/ 3/58 9593 120 
58 (" 3) 9/22 / 58 9/22 / 58 9593 120 
59 ( 114) 11 / 20 / 58 12 / 3/58 9593 120 
60 ( 115) 12 / 10/ 58 2/ 4/ 59 9593 120 
61 ( 116) 5/26 / 59 5/ 26/59 9593 1 20 
62 ( 117) 7/ 8 / 59 7/ 8/59 9593 120 
63 ( 118) 7 / 10 / 59 7/ 10 / 59 9593 120 
64 ( 119) 7 / 10 / 59 7/ 10/ 59 9593 120 
65 (II 10) 9/ 10 / 59 9/ 10 / 59 9593 1 20 
66 (II 11) 9/ 16 / 59 10 / 15/59 9593 120 
67 ( 11 12) 10 / 20 / 59 10 / 29 / 59 9593 120 
68 10/ 8 / 62 11 / 2/ 62 11363 114;115 
69 10/ 23/62 11/ l/62 11363 114;11 5 
70 11/ 6/62 1 2/13/ 62 11363 118 ; 119 
71 11/ 8 / 6 2 4/ 9/ 63 11363 118; and :! 12442 Pa ge 6 ; 7 
72 2/15/63 3/ 1/ 63 12442 2 ; 3 
73 3/ 5/ 63 4/ 8/ 63 12442 6 ;7 
74 4/ 8/6 3 5/ 27 / 63 12442 6;7 
75 4/10/63 7/ 9/63 12442 6 ; 7;8;9 
76 5/ 2/ 63 7/ 9 / 63 12442 6; 7; 8; 9 
77 6/12/63 7/ 19 / 63 12442 6 ; 7 ; 8; 9 
78 7/ 5/63 7/ 17 / 63 12442 8 ; 9 
79 6 / 5/63 7/ 30 / 63 12442 8 ; 9 
80 7/ 18 / 63 10 / 7/ 63 12442 8 ; 9;10;11 
81 8/ 20 / 63 10 / 24 / 6 2 12442 8; 9;10 ; 11 
82 8/27 / 63 8/ 3\l / 63 12442 8 ; 9 
83 9/ 4/ 63 12 / 20 / 63 12442 10; 11 
84 9/ 16 / 63 1 / 10 / 64 12442 10 ; 11;14; 15 
85 10/30/ 63 2/ 27 / 64 1 2442 10 ;11; 14 ;15 
86 1/ 27 / 64 5/ 14 / 64 12442 1 4;15; 1 6 ; 17 
87 4/ 6 / 64 7/ 9 / 64 12 44 2 14; 1 5 ; 16 ; 1 7 
88 5/ 21 /6 4 1 2/ 9/64 12442 16 ; 17 ; 20 ; 21 
89 4/23/ 64 4/ !:! / 7 4 12442 14 ;1 5 

90 8/ 19 / 6 4 1/ 4/ 65 12442 22;23 
91 8 / 19 / 64 3/ 30/ 6 5 12442 16;17 ; 24;25 
92 8 /1 9 /64 5/ 13/65 1 2442 16; 17 ; 24;25 
93 8 / 1 9/ 64 2/ 29 / 68 12 442 16; 1 7;46;47 
94 8 / 19 / 64 4/ 2 0/ 65 12442 16;17;28;29 
95 5/ 19 / 6 5 10 / 6 / 65 124 4 2 26 ;27;2 8 ; 2 9 
96 5/ 19 / 65 7/12 / 6 6 12 442 26;27: 36; 37 
97 5 / 1 9/ 6 5 4/ 14 / 66 12442 26 ; 27 ; 34 ;35 
98 8 / 1 8/ 64 9/ 23/6 4 1244 2 16 ; 17 ; 20 ; 2 1 
99 11/ 18 / 64 4 / 20/ 65 12<J<i2 20 ;2 1 ;2 4 ; 25 

100 7/ 26 / 65 10 / 24 / 66 12 442 26 ; 27 ; 38;39 
101 8 / 24 / 6 5 10 / 12 / 65 12 442 28 ; 29 ; 30 ; 31 
102 11/ 5 / 6 5 4/ 18 / 6 6 12 442 34 ;35 
103 l / 17 / 67 10 / 17 / 6 7 12442 40 ;41; 4 6; 4 7 
104 10/27 / 67 4/ l / 68 12442 4 6 ; 47 ;4 8 ; 49 
105 12/12 / 68 12 / 12 /6 8 12442 50 ; 51 
106 8 / 24/6 5 10 / 12 / 6 5 12442 28; 29;30;3 1 
107 2/11/66 2/ ll/66 12442 34; 35 
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the "permanent chemical disposal area," but another memo210 dated November 2, 1959, states covering of 
Pit 6 to ground level began September 24th and finished October 2nd. Apparently, the chemical pit south 
of Pit 6 was dug in early 1960.211 

"A brief review of the use of this pit shows that a variety of chemicals, pyrophoric metals, hydrides 
and powders, sealed vessels containing sodium-potassium alloy or compressed gases, and equipment 
not suitable for salvage, public dump or the contaminated dump have been placed in the pit. No 
high explosives have ever been disposed of in this pit. Normal uranium powders and hydrides have 
been disposed of in this pit. Inadvertently, some plutonium-contaminated objects were placed in the 
pit but have long since been covered. Because of the uranium disposed it should be assumed that the 
pit is mildly alpha contaminated. "212 

The Hazardous Chemical Disposal Area was fenced off from the rest of Area C. When the Hazardous 
Chemical Disposal Area was closed out in Area C it moved to Area L, Mesita del Buey. 

Another disposal practice, disposing of nonradioactive classified waste with contaminated waste, was 
under discussion about the same time as separate disposal for nonradioactive hazardous chemicals. 

"It was rather disappointing to learn during the course of our inquiries on this matter that, despite 
the general agreement some two years ago [1957], burial in contaminated pits would essentially be a 
last resort method of disposing of classified waste, nevertheless, a substantial part of the capacity of 
the existing pit [probably Pit 6] in Area C has been taken up with materials which are not con
taminated, not of obvious security interest, and which it would seem could be disposed of by some 
other method. For example, I [P. F . Belcher, Assistant Director for Classification and Security] am 
informed that something more than seventy yards has been taken up by Security Branch, LAA 0, for 
the dumping of technical badges. It would seem to me that badges can be chopped up and disposed 
of in some other manner. I will concede that it perhaps is a tedious job, but in view of the fact that 
we have only a limited amount of real estate for disposal of classified waste it does not seem to me 
proper to dispose of badges by burial simply because it is easiest. 

By the same token it appears that there have been large quantities of safety film from various 
laboratory operations placed in the contaminated pits at Area C. Again, it would seem that there 
must be alternate methods of disposing of safety film which would not involve using up the limited 
space available in contaminated waste disposal dumps. '121 5 

Eventually, Area H, Mesita del Buey, was designated as the nonradioactive classified waste disposal 
area. 

Originally the shafts in Area C were dug for the disposal of beta-gamma active waste by the CMB-DO
GS at Ten-Site . Shafts were to be used by many other groups for disposal and storage. Appendix H lists 
the contents of the 107 shafts in Area C. 

C. Mode of Disposal 

Pits 1- 4 are located in the southwest quarter of the area (see Fig. C-1) . These pits are 185.9 m (610ft) 
long by 12.2 m (40ft) wide. On Engineering Drawing ENG-R 1264 these are shown as scaled dimensions. 
Apparently, the Engineering Department was neither asked to stake these pits before they were dug nor 
asked to survey these pits while open, as there is no record of it being done. Pit 5, located to the north of 
Pits 1 - 4, is 33.5 m (110ft) wide by 214 .9 m (705ft) long and has a maximum depth of approximately 5.5 
m (18 ftl. Pit 6, in the northwest quarter of Area Cis 30.5 m (100ft) wide by 153.9 m (505ft) long with a 
maximum depth of approximately 7.0 m (23 ftl. The chemical pit is 7.6 m (25ft) wide by approximately 
54.9 m (180ft) long and may be 3.7 m (12ft) deep. 211 
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Numbers on the 107 disposal shafts in Area C do not reflect their excavation or use dates. The first 
shafts, 56-67, are located between Pit 4 and Pit 5; they are numbered from west to east. The next shafts. 1-
55, are between Pit 1 and Pit 3; they are numbered from east to west. They were followed by Shafts 68-107 
which run south to north immediately past the western ends of Pits 1-4. Shafts 98-107 parallel shafts 68-
97; they are numbered from south to north. Shafts 68 and 98 are 6.1 m (20ft) from the southwest fence of 
Area C. 

The shafts are located on 2.3 m (7ft, 6 in.) centers. Like the pits, they vary in size and depth. Shafts 56-
67 are 0.6 m (2ft) in diameter by 3.0 m (10ft) deep.' 0

' Shafts 1-55 are 0.6 m (2ft) in diameter by 4.6 m (15 
ft) deep. 210 Shafts 68-107 include both 0.3-m (1-ft) diameter 30.5-cm ( 12-in.) thick concrete-lined shafts 
and 0.6-m (2-ft) diameter shafts. Shafts 98-107 are concrete lined . In shafts 68-107 the depth may vary 
from 6.1 m (20ft) to 7.6 m (25ft). 

A 90Sr disposal shaft, no number, is located a few feet from the south fence corner designated by LASL 
coordinates N.25+36, E.93+23. 

The fence, which runs north-northeast across the western half of Area C, was erected to end confusion 
over which part of Area C was used for radioactive contaminated waste disposal and which part was used 
for hazardous chemical disposal (personal communication, J . W. Enders, H-1, 1974). At the time the 
fence was erected it was common practice for hazardous chemicals to be placed in the chemical disposal 
pit and then burned. People frequently reported the contaminated dump to be on fire. Therefore. the 
fence was erected to end the confusion of what was on fire. 

"A meeting was held on December 28, 1950, concerning contaminated dump . It was decided at that 
time that H-1 Monitoring would be responsible for Rad-Safety of all persons entering the dump 
commencing January 5, 1951 . 

Our responsibilities are as follows : 1. Furnish full protectit•e clothing including respirator to It he 
man from JZia Co. who covers the trash every Friday. [This man I has to be monitored after eaach 
job and nose swipes taken. He is scheduled for routine Health Pass test . By copy of this memo I'm 
[Carl Buckland] requesting that Glenn Vogt write monthly u:ork orders to couer th e bulldozer u·ork. 
The maintenance men of D-Bldg. formerly took care of this detail. 

2. H-1 Monitoring will be notified, upon arrival of highly active beta-gamma contaminates (sic) re
quiring a knowledge of tolerance times. We will also be notified upon arrival of hot filters from DP 
Site. This advance information will assist us in case of fire for which we are responsible. 

3. Film badges and pocket chambers should be issued in cases of high beta-gamma activity. 

CMR-Safety and CMR-12 will continue to dump chemicals in the proper place and contaminated 
items in another. Dean Meyer has stated that if at any time we feel that things are not dumped 
u·here we think they should, to contact him . "216 

Numbered reference posts for waste record purposes were used for the first time July 19,1951 (written 
communication, J. W. Enders, H-7, 1974) . 

A February 5, 1957, memo217 entitled, "Covering Contaminated Trash at Contaminated Dump, " reflects 
some operational changes as follows : 

It is my [John Enders] understanding that the dump [referring to a single pit I was formerly covered 
once per week . This was done at a time when trash was piled into the dump and covering once per 
week was a means of reducing the danger of fire . 
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At present, it seems that the Dump is covered whenever: (a) requested by ENG-4, (b) there is a 
slack period for Zia Roads Section. After talking to Mr. Anglin and Mr. Raper of the Zia Roads Sec
tion, I find that they point out that the more frequent the covering, the more fill dirt is used. 

At present, the trash is placed into the Dump in single layers of boxes, etc., which cover about one
half of the width of the Dump. The fire hazard is reduced because the {ire department's efforts to ex
tinguish a fire in a single layer should be successful. 

Therefore, I am suggesting that the routine dump covering operation should be done only after a 
single layer of trash is placed into the Dump - the width of the layer to be about one-half the width 
of the Dump. ''21 7 

ln 1956218 collection of trash from laboratories was done in the follmving way . Zia janitors remoYed 
trash from lab hot-waste cans and put the trash into cardboard boxes. The boxes were then sealed and set 
outside the building for pickup by truck. June 27. 1957. 100 Dempster Dumpster boxes were delivered to 
Wings 2 and 4 of the CMR Building. "It is planned to put boxed contaminated trash in these boxes and 
deliver the filled boxes to the Dump, "100 (see Fig . C-2). By the end of 195199 Dempster Dumpster boxes 
were also placed at TA-2 (Omega Site) and TA-35 (Ten Site). At the start of the third 4uarter of HJ;)8 105 

Dempster Dumpster boxes were put into service at nearly all Laboratory Sites where radioactive trash 
was picked up . All Dempster Dumpster boxes were painted on the interior and the doors marked FOH 
HADlOACTI\'E TRASH 0:\LY. "A yellou· band teas painted around the top of th e box U'ith black 
wording designating the site location of the box. "2 19 

During the third quarter of 1957220 a trial use of 5-ml thick plastic bags began. The bags were not 
placed 198 into cardboard boxes before being taken to the burial ground. Waste during this time was not 
covered weekly. To demonstrate differences in weathering, a cardboard box and a plastic bag containing 
laboratory waste were marked with the date and left exposed in the burial pit for approximately 3 months 
(Fig. C-3). The cardboard box weathered considerably and broke open. The plastic bag was still intact. 

The following excerpt is from the "Annual Report for 1958 on Disposal of Contaminated Solid Waste. "101 

"At the CMR-Bldg. and at Sigma Bldg. loose office and change room trash is now being packaged in 
plastic bags. Seven six-bushel capacity trash dollies have been purchased for this operation. Five
mill (thickness) 40" X 24" plastic bags are used as liners for the trash dollies. When these bags are 
filled they are sealed with masking tape and placed into the Dempster Dumpster containers. It is es
timated that one plastic bag will hold more trash than four or five 13" X 13" X 24" cardboard boxes. 
The time spent by Zia Janitors in preparing the bags, filling and sealing them is about one-half that 
needed to do the same operation using cardboard boxes. It has been observed that these bags are 
more easily emptied at the disposal pit from the Dempster Dumpster containers than are the card
board boxes which have a tendency to hang up inside the containers. At the disposal pit the bags 
also withstand the effect of weathering much better than the cardboard boxes. 

Prior to putting the trash dollies into use, the plastic bags used in the labs for holding contaminated 
trash were 2 mil thick . The bags were removed, sealed, and placed into cardboard boxes. After the 
trash dolly system was started, these bags are also being placed into the trash dolly and because of 
this it was felt that an additional safety factor would be needed so 5-mil thick bags were issued as 
liners for the trash cans in the laboratories. "101 

The 1959 Annual Report 108 states: 

C- 8 

"Cardboard boxes located in the utility corridors of the CMR Bldg. laboratory wings are being 
replaced with metal cans provided with a plastic bag liner. The changeover was made in order to 
provide a more fireproof container for solid radioactive waste. "108 



Fig. C-2. 
Dumping radioactive contaminated trash from a Dempster Dumpster into Pit 6, Area C, 
1958. 

Trucks were still in use to haul 0.2 m 3 (55-gal) sludge drums from the waste treatment plants at TA-45 
and T A-21 to Area C at the end of 1958. 10 1 (see Fig . C -4). In March 1959, Dempster Dumpster trucks using 
skip-type containers began to haul the sludge drums to the burial ground. 106 Trucks continued to be used 
to haul nonroutine contaminated waste to the disposal area. 

Early shaft disposal was described in the Annual Report for 1958 on Disposal of Contaminated Solid 
\Vaste. 101 

"At infrequent intervals, CMB-DO-GS group at Ten Site has beta-gamma actit•e u·aste material 
that must be buried. In the past the material was taken to the Disposal Pit where a hole was dug 
into the ground and the material thrown into the hole and covered with dirt . In February, 1958, an 
order was submitted to have a dozen holes drilled measuring 2 feet in diameter and about 10 feet 
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Fig. C-3. 
Weathering difference in approximately 3 months between plastic bags and cardboard boxes, 
1958. 

deep. The holes u·ere located betu·een Pits 4 and 5. Area C. These holes are nou · being used fur dis
posal of the gamma active waste from Ten Site . Space .. is m ·ailable at this location for at least 30 to 
50 more holes for futur e disposal . 

The technique used by CMB-DO-GS for handling this waste is briefly as follows : (1) the material to 
be thrown away is evaporated to dryness in a hot cell at Ten S ite and then placed inside a Dural con
tainer. This container is then sealed and p laced inside a steel container which is in turn sealed. (2) 

"'More shafts were not drilled because it was not possible to drive any further east along the border 
between Pits 4 and 5. (Written communication, .J . \\". Enders, H-/ , 1914). 
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Fig. C-4. 
Off-loading sludge drums from the waste treatment plant in Pit 6, Area C, 1958. Sludge in 
drums was not dewatered; therefore, each drum weighed approximately 149 kg (400 lb) (per
sonal communication from J. Enders, H-7, 1974). 

The steel container is then removed from the hot cell and placed into a lead transfer case which is 
thick enough to handle up to 40 curies of material. (3) The transfer case is positioned on the back of a 
1 1/2 ton truck and fastened securely with a chain. ( 4) The truck is then driven to the disposal area 
and positioned above one of the holes. (5) A tripod with a long boom arm attached is used to transfer 
the material from the transport case to the hole. The steel container is pulled up out of the case by 
means of a string to which is attached a rope that rur.s through a pulley on the end of th~: boom. 
When the container is over the hole, the string is cut and a few shovels of dirt are shoveled on top of 
the container so as to reduce the gamma radiation at ground level to less than I mr/hr. "101 
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A modification of the procedure was reported in the Annual Report for 1959 on Disposal of Solid 
Radioactive Waste. 10e 

"This year 10-Site personnel modified the equipment used for containing and shielding their waste 
material during transit to the disposal area. This modification inciuded an improved container and 
a tuballoy cask that is provided with a trap door in the bottom that permits dropping the waste 
material (sealed in the canister) from the cask directly into the disposal well through a hole in the 
truck bed. This design improvement has permitted handling of wastes that range up to 400 curies of 
activity with very little personnel exposure. CMB 11 (DP West) has plans to use this equipment 
when possible for their waste disposal from the hot cells. "106 

Permanent markers, metal stakes with numbered tags, were placed by each shaft in 1959.106 Deliveries 
to any shaft were logged. 106 In 1961 

" ... metal covers were fabricated and installed over the 'active' disposal wells and wood covers were 
obtained for use on unused wells. At each comer of the wooden covers metal stakes have been 
located so as to prevent movement of the covers. "221 

In 1967 Solid Waste Operations personnel proposed that H-1 seal the disposal shafts. 222 

"O ft en it is highly desirable for radiation safety and/or security reasons (or both) to seal items placed 
in 1rze shafts immediately with concrete. It is now standard practice to seal filled disposal shafts with 
concrete. 

The current procedure of obtaining Ready-Mix cement for the above operations is to (1) write a 
memo to ENG-4, through H-1 Group office, requesting the work to be done, (2) ENG-4, upon receiv
ing the memo, may or may not issue a work order, apparently depending on whether ENG-4 thinks 
the request is necessary or not. There have been instances where the H-1 Group office has had to 
repeat the request and by the time the Ready-Mix finally arrives there has been a time lag of (in 
some cases) several months. 

The simple logistics of the operation are also involved in that the Ready-Mix truck, ENG-4 
representative, H-1 representative all need to be at the Area at the same tim e and this has also been 
difficult at times. In the event of an 'emergency delivery' it would be almost impossible to schedule 
delivery of Ready-Mix to the disposal shaft. "222 

The proposal to purchase a small cement mixer , some cement and one wheelbarrow so that H-1 could 
do the job them selves was accepted. (Written communication. J. W. Enders. H -i, 1974.) 

"While burial of contaminated waste was the method of disposal , it was recognized that other ideas 
should be investigated. Dr. Jette decided that sea burial should be considered. A number of large 
steel containers were fabricated with gasketed lids and sea cocks. These were used for a period of 
time; however, when they were filled, the cost of transportation and fabrication of more boxes was so 

high that the idea was dropped and the full boxes were placed in pits in Area C. '1223 

In 196122 1 six Standard Operating Procedures were prepared on waste disposal operations. Three ad
ditional S.O .P. ·s were written to cover nonroutine disposal operations. 
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IV. STUDIES AND MONITORING 

The USGS did an infiltration study north of Pecos Drive near Area C (personal communication. W. D. 
Purtymun, H-8, 1974). Two 148 infiltration pits, Pit A and Pit B, 0.6 m (2ft) in diam by 0.3 m (1 ft) deep 
were constructed during September 1956.22 6 

The 1958 study, which seems to have been conducted September through October, used Pit A. Pit A 
had three access tubes spaced 0.6 m (2 ft) apart with access tube No. 2 centered in the pit. 180 "Cores for 
natural moisture-content determination were collected at the site on October 10, 1958. "160 Water supply 
was intermittent during the 1958 study. 160 It was difficult to determine precisely how the 1958 study was 
conducted from the USGS report 180 of it. Data are shown in Fig. C-5. 

The 1959-1960 study, September 21 , 1959 through September 2, 1960, 226 used Pit B. 180 

"The high moisture content beneath the pit before infiltration started was due in part to heavy rains 
in August, 1959, and the relatively poor drainage in the sandy surface soil. "160 [See Fig. C-6] 

The soil is similar to that on Frijoles Mesa; it is about 6 feet thick and is underlain by welded tuff. 
The area is moderately well drained. A test hole 20 feet deep was drilled in the center of the infiltra
tion pit and a 2-inch plastic pipe was installed so that it projected about 1 foot above the pit. Soil 
and tuff were packed around the casing to prevent seepage down alongside the casing. Moisture 
measurements were made prior to application of water. Water was introduced into the pit and a con
stant head maintained at three-quarters of a foot for 99 days . 

The wetted front [Fig. C-6] moved to a depth of about 4 1/2 feet during the first 2 days of infiltration 
and to a depth of about 61/2 feet during the next 97 days, but water did not move through the transi
tion zone into the tuff, except in the lower moisture range. The moisture content decreased with 
depth from a maximum of about 38 percent in B zone of the soil to less than 4 percent within a foot of 
the surface of the tuff. 

Water apparently was perched on the C zone of the soil and the moisture content within the B zone 
approached saturation. After the first several days of infiltration, most movement of water probably 
was lateral, as indicated by measurements in a series of holes around another infiltration pit [Pit A] 
nearby. Some water undoubtedly was lost by evaporation and transpiration. 

Although the quantity of water used during the study was equivalent to almost 50 years of precipita
tion on the Pajarito Plateau, the moisture content in the A and B zones had returned to nearly nor
mal after 8 months of drainage; the moisture content in the C zone and top 2 feet of tuff was slightly 
higher than before the experiment, and the moisture content of tuff between 8 and 20 feet was un
changed. However, conditions during this study cannot be considered normal because the clogging 
or silting of pores probably was grec riy accelerated when this volume of water m oved into the soil 
within a period of 99 days without the normal seasonal distribution which involves alternate per
colation and drainage. ''226 

The 1960-1961 study, 160 September 2, 1960 through October 2, 1961. used Pit B. J\o water infiltrated the 
pit other than precipitation. 

"TheM ay 19, 1961, measurements were high because of snowmelt, and the October 2, 1961 measure
ments were low because of lou· precipitation." [See Fig . C-6.1 
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"The fact that water did not penetrate the dense transition zone between the soil and tuff during the 
study [1959-60] or in the following year [the 1960-61 study] indicates that the soil cover will impede 
vertical movement into the underlying tuff. Capillary rise, evaporation, and transpiration were 
perhaps the principal reasons that the water did not penetrate the underlying tuff, rather than the 
low permeability of the transition zone. "180 

In 1962208 the question of 18.3-m (60-ft) deep shafts at Area C was considered by the USGS. 

"There is no serious objection to the burial of radioactive waste in holes 60 feet deep at Area C, 
although several precautions should be taken. They are: (1) Solid wastes should be packaged for 
normal underground burial; (2) Liquids and sludges should be contained so no leakage occurs; (3) 
The soil zone on the mesa should be disturbed as little as possible near present and future waste dis
posal areas. After the holes are filled, the surface should be sealed with 2 to 3 feet of packed clayey 
soil; ( 4) Adequate erosion and drainage maintenance should be provided; (5) The holes should be 
drilled at least 100 feet from the edge of the mesa at Area C. The principal concern is to prevent 
water from carrying the radioactive materials to the underlying bodies of ground water. 209 

A fluid dynamics study was reported in progress by the USGS in 1966.77 The study was conducted 
across Ten-Site Canyon from Area C. The study area was approximately 137.2 m (450ft) north of the east 
end of Pit 5. Eight holes were augered to study the behavior of gas injected into the rock; and 12 holes were 
augered to study the behavior of liquid injected into the rock (see Fig. C-7 and Tables C-11 and C-III). 

April 29, 1971, 227 the results of test drilling and penetration tests in the west end of Area C were 
reported. The purpose of the tests was to help establish the location for the meteorological tower (see Figs . 
C-8, C-9, C-10, and C-11). 

"Tests at the 120 SW guy indicated that the location is underlain by a disposal pit, probably the 
chemical pit. No holes were drilled at the 240 N guy, the 120 N guy or the 120 SE guy. '1221 

" ... cuttings from all holes drilled f were monitored]. No radioactive contamination was 
detected. "227 

Notes[on Figs . C-9, C-10, and C-11] 

"1.- "N" is equal to the number of blows required to drive a 2-inch outside diameter by 1.375-inch 
inside diameter standard split spoon sampler thrnuf!h a t·erti cal distancc of one foot Lu>inf.{ a /4() lb. 
hammer u·ith a free fall of .'3() inch es. 

2. - Penetration count at 6 inch interval. 

3. - Natural or existing moisture content of recovered core of soil, fill, or tuff is listed to right of 
penetration test results. Moisture contents are circled and are in percent moisture by weight. 

4. - General description of soil, fill , and tuff 

Soil, weathered in place, a light brown, containing small crystal fragments of quartz and 
sanidine, rock fragments of tuff, pumice, latite, and rhyolite generally less than l-inch in diameter 
in soil matrix (see particle size distribution ). 

Fill, reworked material consisting of pebble, cobble to boulder size fragment s of tuff in a matrix of 
soil. 
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Tuff beneath the soil zone is weathered, consisting of crystal and crystal fragments of quartz and 
sanidine with small rock fragments of latite, rhyolite and pumice in a light brownish gray ash 
matrix. Pumice fragments are weathered to a light brown and are less than 1 inch in length. The un
weathered tuff at depth (hole C, Fig. C-11) same as above except ash matrix and pumice fragments 
are unweathered; matrix light gray; pumice fragments, dark gray. 

5. - Particle size Distributionof Soil 

CZ::zssi[i~2tioY! 

Silt and clay 
Very fine sand 
Fine Sand 
Mcdi;;.m Sar:d 
Coarse s.:znd 
Very c:>oarse sand 
Graver 

Particle 
Diam. mm 

<O.OC2 
0.062- 0.125 
0.125 - 0. 250 
0.250- 0.500 
0 . 500 - 1.D O 
1.00 - 2 . 1)0 

>2.00 

Distributi on 
Wt. % 

8 
4 
7 
9 

16 
11 
45 

Ref. 227 

C-17 



TABLE C-II 

SITE 2, TA-50, LIQUID INJECTION TEST HOLES 

USGS 
Hole 
Desig
nation 

N-2 

NE-l 

ERDA-LASL 
USGS Oesignat~on 

Location (structure) 
Number numuer 

l9.6.22.3la TA-50-16 

l9.6.22.312b TA-50-17 

N-l l9.6.22.312c TA-50-18 

I l9.6.22.312d TA-50-19 

SE-3 l9.6.22.312e TA-50-20 

SW-1 19.6.22.312£ TA-50-21 

SE-1 19.6.22.312g TA-50-22 

S-: l9.6.22.312h TA-50-23 

SE-~ 19.6.22.312j TA-50-24 

C-1 19.6.22.312k TA-50-13 

C-2 19.6.22.3121 TA-50-14 

C-3 19.6.22.312m TA-50-15 

ERDA-LASL 
Coordinates 

N 34+55 
E 98+18 

N 34+34 
E 98+36 

N 34+29 
E 98+26 

N 34+24 
E 98+26 

N 34+23 
E 98+28 

N 34+17 
E 98+19 

N 34+15 
E 98+J'l 

N 33+92 
E 98+56 

N 34+62 
E 98+33 

N 34+62 
E 98+38 

N 34+63 
E 98+43 

Altitude of 
Land Surface 
(feet above 

Drilling mean sea-
Date level) 

Sept 1965 7,247.7 

Sept 1965 7,246.6 

Nov 1964 7,245.2 

Nov 1964 7,244.7 

Oct 1965 7,244.6 

Nov 1964 7,244.4 

Nov 1964 7,243.9 

Oct 1965 7,242.9 

Sept 1965 7,241.6 

D1a:neter 
of hole 
Ci::ches1 

5 

5 

5 

5 

4 

5 

5 

4 

5 

Dec 1964 Approx. 7,248 5 

Dec 1964 Approx 7 ,248 5 

Dec 1964 Approx. 7,2 48 5 

::>ecr.h 
(f eet J 

112 

118 

':y e 
0 

Auger 

Do . 

97 Do. 

67 Do . 

2 95 Rotar :: , 
air 

97 Auger 

97 Do . 

295 Rotar"·, 
air 

112 Auger 

18 Auger 

18 Do. 

18 Do. 

Note: All holes are drilled in tuff. Hole ! , the injecr.ion well. has a:: nJec::on r. ·~!Je 
and an observat1on t1.1bc set i:-~ gravel :'r ::>n 55 ft t ::> ,;s :'t . :'~ e bot o:n :r. . __ .. . 
65 ft to 67 ft are filled w1th crushed tu:':. The hole ~s ce:ne:-~r.ed r o~ t::e s"r:'~=~ 
to the top of the g:-avei ;oaci< at 55 ft. !!::> le C- 1 , .1 ·=allbr:at::::: :: o e , ~s .:.:J.s <:?c ._ ... 
1.5 in. steel tub:n;. Hole ~ - 2, a ca li bra::on ~::>le, ~~en h::>le. He e C- 3 , a c3l:
bration hole, is cased wlth 2 1n. ;olastlc tub1ng. 

77 
John, Enyart, and Purtymun, 196~ 

The Ecology Section of the Environmental Monitoring Studies Group, H-8, is studying honeybees as a 
potential environmental contaminant indicator organism as honeybees accumulate tritium from the en
vironment.228 November 1, 1973, vegetation surrounding TA-35 (north and east of Area C) and in Area C 
was sampled and analyzed for tritium. 229 

C-18 

"Maximum concentrations (pCi 3H/m/plant moisture) surrounding 10-Site [TA-35 ) measured about 
250 pCi/ml for 10 sampling locations. Maximum concentrations in Area C vegetation measured 
about 185 500 pCi 3H/ml for eight sampling locations. The 3H concentration in Mortandad Canyon 



TAB I.£ C- II I 

lite 1, TA-50 Air Injection Test Holes 

Loeation 

Altitude 
ot land 

!RDA-USL Surface 
uses USGS Designation Itt above 
Bole Location (structure EROA-t.ASL !:>rill ina :nea. n sea 

Dllaignation Number n'..l!nber) Coord1.nates Da-=.e le.,ell 

&-1 

11-1 

W-1 

W-2 

I 

S-1 

S-2 

s-3 

USGS 
Hole 

Deaig-
nation 

&-1 

11-1 

W-1 

W-2 

I 

S-1 

S-2 

S-3 

Note: 

19.6.:Z:Z.32la TA-50-29 N. 34 + 08 Nov 1964 724 0 .4 

!. " + 89 

19.6.:Z:Z.3:Zlb TA-50-25 N. 34 + 16 Nov 1964 7241.8 

!. 
'' + 

62 

19.6.:Z:Z.32lc TA-50-27 N. 34 + 08 Nov 1964 724l. i 

E. " + 48 

l9.6.:Z:Z.3:Z1d TA-50-26 N. 34 + OS Nov 1964 72 41.7 

r:. 99 + 22 
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Geologic logs including penetration tests and moisture content of soil and tuff at 240 SE Guy 
and 240 SW Guy of meteorological tower in Area C. 



(ft) c (N) 

0 

Fill 

5 

9 

@ 

@ 

~ .... ... 
0 z 
)( 

0 ... 
c. 
c. 

(ft) E 
0 

Fill 
5 

6 

(ft) N 
0 

Fill 

5 
6 

<C Hole W 
• 

0 Scale 5 ft 
t-1 -r--,---,--.....,...... ..... 

(N) 

@ 

7 @ 

(N) 

t--:i"" @ ~ 

1--
2 

® 2 

HoleN • 

(ft) 
0 

5 

6 

(ft) 
0 

5 
6 

Hole C Hole E 
•+ • 

""' HoleS 
• 

120 SW Guy 

Planview of Holes at 120 SW Guy 

Fig. C-10. 

w (N) 

@ 
Fill 

,j@ 

s (N) 

~ ® 
Fill 

rL 

r-,-- @) 2 

Geologic logs including penetration tests and moisture content of fill at 120 SW Guy of 
meteorological tower in Area C. 

C-21 



(ft) 
0 

5 

10-

15-

20-

25 

C-22 

c 

Soil 

----
Weathered 

Tuff 

----

Tuff 

(N) (ft) E (N) (ft) w (N) 
0 0 

Soil Soil 
f--

@ 2 @ ~ 
----

f-- @ 5 @ 5 
15 
13 eathered 

1--
Tuff 

,__.._ 
19 @ 

15 
27 9 21 ....____ 

(ft) (ft) N (N) 
0 0 

Soil @ 
----

5 @ 5 

20 

@To9 TD9 21 

PLAN VIEW OF HOLES AT TOWER BASE 

rvN <t 

HoleN 
• 

Tower'-...... 
"+-Hole C 

• • 
Hole W 

0 Scale 
.--.---.,---.,.--r--~. 5 ft HoleS 

• 
Fig. C-11 . 

Hole E 
• 

@ 

(§) 

@) 

s (N) 

Soil 

-----
Weathered 

Tuff 

19 
19 

Geologic logs including penetration tests and moisture content of soil and tuff at 
meteorological tower base in Area C. 

@ 

@ 

@ 



[the major canyon north of Area C] bees on this date measured 2630 pCi/ml. While 10-Site vegeta
tion did not contain sufficient concentrations to account for levels in bees, Area C vegetation did. It 
seems evident that some of the 3H buried in Area C is available to vegetation and hence 
honeybees. "2

28 

September 9, 13, and 14, 1976 soil and vegetation were sampled at 86 points in Area C. 

" ... The area was also surveyed with a phoswich detector. The purpose of the study was to determine 
the amount of radioactivLty on or near the surface ... 

A vegetation sample over an area of 0.1 m2 and a soil sample 10 em X 10 em X 5 em deep was 
collected at each grid location. More intensive sampling was done around Waste Disposal Shafts #9, 
#77, #88-90, #107 and the 90Sr shaft (18 samples within a radius of 5 m around each shaft) . [These] 
selected ... shafts ... contained large amounts of 3 H, U, fission products of Sr. Analysis of these sam
ples will be started in October. 

The phoswich detects gamma radiation. Twenty-six 'hot spots' were found . .. . Background on the 
phoswich is 1.2 X lOS cpm or '1.2K'. The activity on the 'hot spots' ranged from 1.3K to 90K. These 
readings cannot be translated to pCi/g unless one knows the geometric distribution of the contami
nant. There is some correlation between the phoswich 'hot spots' and the amounts of fission 
products that went into the shafts. a This appears in the accompanying table. [See Table C-IV]. 
What went into the pits isn't known well enough to make any correlations. Samples will be collected 
at each 'hot spot' and analysis will be begun in October. 

8 
• •• some shafts which contained large amounts of fission products were not detected with the 

phoswich. This could be a function of depth of FP from surface or type of containment, etc. '1282 

There are reports of five fires at Area C. The first took place at 8:35 a .m., November 7, 1950. 224 

"An air sample was taken with the hand air sampler. Its negative results were reported to head
quarters. There was no detectable beta or gamma in the pit or at its edge so two firemen, in full 
protective clothing and respirators, entered the area with hoses from the tank truck which had just 
arrived. While steam was rising from the fire, a second air sample was taken in the steam and smoke 
cloud. It too was found to be negative. The fire was brought under control using two tank trucks full 
of water. '1224 

The second fire was reported June 5, 1952 (written communication, J . W. Enders, H-7 , 1974) . LA 
Notebook 4664, p. 70, records : "When boxes were being unloaded, one box caught fire and was im
mediately put out .. .. " 

The third fire occurred at 4:25p.m ., March 24 , 1953.225 The burial ground had been checked at approx
imately 3:00p.m. when the crew left after the last delivery . Later, smoke was seen coming from the burial 
ground. 

"Upon arriving at the dump we [C . D. Blackwell and J. Oakes] discovered a fire that had burned 
itself out with the exception of several barrels of paraffin which were boiling and burning to a small 
extent ... Two 5-gallon cans of foam were used to completely blanket the fire , and it was completely 
out by 5:25pm. The wind was from the west and brisk, so that smoke was carried east and traveled a 
path between Ten Site and Beta Site ... The dry box from the Omega Fast Reactor, which had been 
placed in the dump on March 23, 1953, had been completely burned, leaving only the steel frame . 
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TABLE C-IV 

PHOSWICH READINGS FOR SEPTEMBER 1976 AREA C SURVEY
282 

Phoswich Reading 
(cpm) 

50 K 

l.SK 

>1.2 K 

5 K -+ 90 K 

40 K 

5 K 

l.SK 

3 K 

1.3K 

5 K 

Amount of Contaminant 
That Went Into The 

Nearby Shaft 

839~1291 Ci of Ba-La 
waste in Shafts 2. 3. 4 

500 Ci 3H + 350 Ci of 
Ba-La in 1/9 

738.6 Ci FP from Ra-La 
in i/16 

Nothing remarkable in 
the nearby shafts (will 
be researched more) 

645 ~ 755 Ci Ra-La in 
i/46 & 48 

Nothing remarkable 

Near 90sr shaft 

89 Ci FP & MAP & 500 g 
U in Shaft 1/71 & 500 g 
U in i/72 

880 Ci Ba-La & 1221 g C 
in i/77 

Nothing remarkable 

The dump had last been covered on March 20, 1953, so that the results of only 2-days hauling were 
exposed to the fire. No one could determine the cause of the fire, but it was generally believed to 
have been caused by chemicals being accidentally placed in the boxes with some of the trash . A sur
vey was made around the dump on the morning of March 25, 1953, to check for possible contamina
tion from the smoke. The area east of the pit and parts of the canyon from Beta Site to Ten Site were 
checked, but no trace of contamination could be found . Any contamination that may have gotten 
into the air was well diluted and carried away rather than being deposited in the vicinity. ,.m 

The fourth fire was reported April 22, 1953 (written communication, J. W. Enders, H-7, 1974). LA 
Notebook 4644, p. 148, records: "One box from Sigma Building was smoking while being thrown into 
dump. Was put out with fire extinguisher." 

The fifth fire took place November 28, 1958, in Pit 6. 

C-24 

"Two boxes were found burning during a covering operation. It is suspected a volatile, flammable 
chemical was involved, as near the boxes ... a flask [was found] that possibly had been used to hold 
acetone. "180 



AREAD 

I. GENERAL INFORMATION 

Area Dis located at TA-33, 2.9 km (1.8 miles) east of the guard station (Fig. D-1). By the LASL coor
dinate system it is located between coordinates S.287+50 and S.282+50, and E.310+00 and E.305+00. 
The location by township and range is SW 1/4 sec. 20, T. 18 N., R. 7 E. 30 

Two underground chambers have been designated as Area D. ENG-3 memo230 dated May 23, 1967, 
states that Area D is two open areas 6.1 by 9.1 m (20 by 30ft). 

II. GEOLOGY AND HYDROLOGY 

Area D is located on top of a mesa formed by Ancho Canyon and White Rock Canyon of the Rio Grande 
(see Fig. D-2). The surface appears flat and is underlain by the Tshirege Member of the Bandelier Tuff. 
The soil cover is thin. The site is approximately 304.8 m (1000 ft) above the Rio Grande and about 243.8 m 
(800 ft) above the bottom of Ancho Canyon. 

III. CHAMBER DESCRIPTIONS 

A. Background 

Underground Chamber 1 is HP-4; underground Chamber 2 is HP-6. An experiment had been detonated 
in HP-4 before July 22, 1948. 231 Excavation ofHP-6 began August 25, 1948, and was completed September 
5, 1948.232 The experiment in Chamber 2 was detonated at 9:00 p.m., December 23, 1948. 233 

B. Type of Waste 

According to a 1963 USGS report ,30 the Area D underground chambers were contaminated with ex
plosives containing 238U. Health Physics, H-1, considers the chambers to have been contaminated by 
polonium and perhaps a trace amount of uranium. (Personal communication, C. D. Blackwell , H-1, 
1974). A trace amount of 8°Co from a fired projectile may be present at the site. (Personal communica
tion, D. D. Meyer, 1974). 

C. Mode of Disposal 

The HP-6 shaft was 1.8 m X 2.4 m (6ft X 8ft) with a depth of 14.0 m (46 ft ). 23
' It was completely shored 

with 5.1-cm X 30.5-cm (2-in . X 12-in.) timbers. 23
' The octagon-shaped chamber, 4.3 m (14ft) wide with a 

3.7-m (12-ft) ceiling, is concrete reinforced with steel and extends southeast from the bottom of the 
shaft. 234 The door of the chamber 

" ... was made of steel plate and wood filled . The edges of the door were wedgeshaped, so that the 
more pressure applied on the door from within, the tighter the door would be closed. The door was 
secured by a steel latch 3/8" thick and 3" - 4" wide, operated by a handle on the outside of the 
door. '1234 

HP-4 was probably very similar in construction to HP-6. 
No equipment in HP-6, except half of the hemisphere which had a count of approximately a million 

counts per minute, was brought to the surface because of the high level of contamination. 23
' 
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Fig. D-2. 
Aerial view of Area D looking north. 

"A table was placed in the center of the room [chamber] to support 600 lb of TNT. The TNT was so 
arranged that the center of the explosives would be six feet from the floor ... approximately 600 me of 
Po [was supplied] in a vial which was placed in with the charge. The door was closed and equipment 
that was in the shaft only was brought to the surface and monitored .. . On April15, 1952, the shaft 
was refilled and a tank truck filled with water was on hand to wet down the sand as the shaft was be
ing filled. '123

' 

The shot was fired at approximately 11:15 a .m. on April 15, 1952. 23
' 

"As the explosion came, a mass of dirt and debris reached an altitude of approximately 75 feet above 
the mesa. The dust was quickly carried away by the wind but the mesa was covered with coarse dirt 
and pieces of burned wood and some metal fragments .. . A crater over the shaft was formed to a 
depth of approximately 10 feet. The steel pipes containing the cables were pulled loose from the wall 
and pushed over in the pit. The concrete block, where cables terminated, was turned over. '1234 
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There are no records which indicate HP-4 was disturbed after its experiment. 

IV. STUDIES AND MONITORING 

Chamber 1 (HP-4) was surveyed July 22, 1948.231 

"As per request, enclosed area directly over the vicinity of the elevator shaft to the first experiment 
at TA-33 was monitored this a.m. Results were negative. Area south of the fence was monitored also. 
Results negative. Both areas are therefore considered safe for entry. "2

31 

During the excavation of Chamber 2 (HP-6) monitoring work was carried out. 

"Monitoring operations by the monitoring section of H-Division started on 26 August 1948 and con
tinued each day for eleven days through 5 September 1948. A monitor entered the shaft each morn
ing and afternoon of each day checking approximately at intervals of about 2.5 ft of excavation. At 
the same time the rock and dirt removed from the shaft were monitored and a dirt sample taken and 
given to ... the Medical Lab for polonium analysis. This was also done each morning and afternoon ... 

During the entire monitoring no alpha activity was detected. Meter used [was] a Pee Wee Alpha 
Survey. "2n 

After the detonation of the experiment, December 23, 1948, in Chamber 2, the site was inspected. 

"On driving to the covered-in shaft, no cracks in the ground could be found. The entire area over the 
shaft was checked with an Alpha survey meter. The results were negative. The area was rechecked 
on December 29,1948. Results were again negative. Snow and mud hampered a complete survey on 
this date. "2

16 

On April 7, 1952, the re-excavation of Chamber 2 began. 234 Before heavy equipment was placed over the 
shaft the ground was checked for contamination and found to be negligible. On April 8 the sand was 
removed from the shaft by clam shell. As the sand was removed, it was surveyed for alpha contamination. 
The results were negative as was the survey of the shaft as the sand was removed. 

"The first contamination to be found was on the steel box on the south side of the room. It had rup
tured during the shot, leaving a crack about 114" wide. This box housed wiring from the room and 
was fed from the box to the surface by three steel pipes. Approximately 8000 elm was found on the 
steel box about four inches above where the seam had ruptured. The rest of the steel box had very 
little or no count. Contamination on the steel box would not rub off but seemed to be imbedded in 
the pores of the metal. The sand removed from the steel door was free of contamination but con
tamination in the amount of 15,000 elm could be found along the top of the door where it fitted 
against the concrete. The door had a felt seal and some felt was hanging loose as a result of the blast, 
and this felt gave a reading of approximately 30,000 elm '1234 

The door was jacked open with two 50-ton jacks on April 11, 1952. 

D-4 

"As the door was opened inch by inch, the area around the door was monitored and the count began to 
go up very rapidly. It was very damp around the room [cham her] and drops of water and white mold 
could be seen on all the ledges. Everyone had been very concerned about the dust problem when the 
room was entered, but with so much condensation on the concrete, the Po was sticking to the surface 
very well. 



[The chamber) was covered with twisted metal and all the equipment was battered and tossed about 
the room. The rubble was from 1' to 2' high all over the room and our meter gave a reading of 
200, 000+ elm on any equipment that was checked ... several pictures I were shot 1 . .. "234 

A path was cleared from the door to the center of the chamber where 600 lb of TNT were placed on a 
table. "By this time, [April 12) the surface in the room was beginning to dry out because of the presence 
of outside air and the level of detectable contamination had risen to 250,000 elm. "234 

"On April15, 1952, the shaft was refilled and a tank truck filled with water was on hand to wet down 
the sand as the shaft was being filled. This was to relieve the dust problem in case the shaft was to be 
re-excavated after the shot and if no contamination could be found on the surface. Three filter 
queens in the area near the shaft and one placed 1000' away where personnel were to be located were 
run from 1 h 15 min before the shot to record a background for the area and for the filter queens. The 
filters were changed before shot time and filters run for 1 h 9 min, being stopped 30 min after the 
shot was fired . All personnel, camera crew and firing crew were stationed outside the fence over 1000 
ft from firing area and all personnel were issued a respirator. The camera crew was stationed at ap
proximately 800 ft and firing crew 600 ft from firing area. These crews were issued assault masks 
equipped with ultra filters . The wind, at shot time, was blowing in the direction of observers, so the 
shot was held up for a few minutes. It was fired at approximately 11 :15 am, on April15, 1952, and 
the wind was blowing from northeast to southwest. As the explosion came, a mass of dirt and debris 
reached an altitude of approximately 75 feet above the mesa. The dust was quickly carried away by 
the wind but the mesa was covered with coarse dirt and pieces of burned wood and some metal frag
ments. Monitors approached the area about 15 min after shot time in full protective clothing. The 
area was free from radioactivity (sic) contamination until we reached the fenced area, where 2000 
elm was recorded. The dirt in the area showed a count of 20,000 elm with bits of wood going as high 
as 200,000 elm . Bits of twisted metal from the room were found in the shot area. A crater over the 
shaft was formed to a depth of approximately 10 ft. The steel pipes, containing the cables were 
pulled loose from the wall and pushed over in the pit. The concrete block , where cables terminated, 
was turned over. Filter queens were covered with wet dirt , some going in the intake when the dirt 
cloud descended after the shot. Filters were recovered and returned to Tech Area for counting. "234 

The results of the filter queen samples are listed below: 

Filter Queen Samples for 1 h 9 min During and After Shot: 

Filter Queen Samples 
1 h 9 min 

Ill West side 
40 ft from shaft 

112 East side 
40 ft from shaft 

1!3 South side 
40 ft from shaft 

/!4 Personnel area 
1000 ft from shaft 
(1 h 2 min) 

During Shot 
c/m 

730 

460 

95 

10 

After Shot 
c/m/ 9.-

0.0936 

0.0590 

0.0122 

0.0014 
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A polonium analysis of soil samples was reported November 15, 1952.235 Seven samples from Area D 
were analyzed. Sample A- 50,000 c/m/25 g; Sample B- no polonium; Sample C- 150 c/m/25 g; Sam
ple D - 25 c/m/25 g; Sample E - 5 c/m/25 g; Sample F - 5 c/m/25 g; Sample G - no polonium. These 
samples may have been centered over Chamber 2 (see Fig. D-3 for sample location). 

D-6 

"On August 24, 1953, a contamination survey was made within the fenced-in area of underground 
Chamber #2 at Hot Point at TA-33. This survey was made to establish the alpha contamination 
level within the area and results were to be used as a guide in determining the safety precautions to 
be used in clearing the area of debris, removing existing mounds of dirt, and filling the open pits so 
that the area could be made level for building purposes." 

The surface of the ground showed no detectable alpha contamination, but some of the timbers in the 
area gave counts ranging up to 500 c/m. Some dirt was removed around the large open pit and soil at 
a depth of 2 ft gave a reading of 500 c/m. 

The crater of underground Chamber #2 appears to be large enough to hold all the contaminated dirt 
and all mounds of dirt found to be contaminated could be pushed directly into the crater. Then a 
layer of dirt free from contamination could be used to leave all exposed surfaces without detectable 
counts. '1288 

Fig. D-3. 
Location of 1952 soil samples A through G at Area D, TA-33. 235 



On October 21, 1953,237 the area around Chamber 2 was bulldozed. A radiation survey was then made 
and the results were negative . "The contamination that had been in the area has been reduced by normal 
decay and some will be buried under a heavy layer of dirt in the area. l'2

57 

A preliminary survey of local wind conditions with primary emphasis on terrain effects under relatively 
light wind conditions was reported May 2, 1955.238 Area D is now referred to as the "New Area." 

"This area is located in the eastern portion of TA-33 and is surrounded on the south, east, and north 
by relatively deep and rugged canyons. In addition there are two bunkers surrounding the firing 
pads. In this area the wind flow is much more complicated than that in Areas 6 [probably Area K] 
and 7 [probably Area E] ... The flow in New Area will be marked by turbulent eddies and erratic 
changes in direction. No confidence could be placed in a persistence forecast of an observed wind 
direction. l'2se 
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AREAE 

I. GENERAL INFORMATION 

Area E is located at TA-33, 1.9 km (1.2 miles) south of the guard station (see Fig. E-1). It is located 
between LASL coordinates S.292+50 and S.295+00, and E.250+00 and E.245+00. Specifically, the coor
dinates of the fenced area in clockwise direction beginning with the northeast corner are: S.292+96, 
E.249+16; S.294+36, E.249+15; S.294+35, E.247+15; and S.292+91, E.247+16. Location by township 
and range is SE 1/4 sec . 24, T. 18 N., R. 6 E. It has an approximate acreage of 0.69. 230 

II. GEOLOGY AND HYDROLOGY 

Area E lies on a point formed by Chaquehui Canyon and one of its tributaries. It is on the mesa approx
imately 122 m (400 ft) above the bottom of the canyon. The surface of the mesa slopes gently to Cha
quehui Canyon approximately 6 m (20 yards) to the south of Area E. 30 The soil cover is very thin and sup
ports little or no vegetation. The joint pattern is variable and joints are not prominent or persistent. 5° The 
Tshirege Member of the Bandelier Tuff crops out within a few feet of the burial ground. 

III. PIT DESCRIPTIONS 

A. Background 

The history of Area E is not well known. According to Engineering Drawing ENG-R-2457, underground 
Chamber 3, T A-33-29, was destroyed in 1950. Pits 1 through 4 were used. It is not clear whether Pits 5 and 
6 were used. According to Engineering Drawing ENG-R-3644, Pit 1 was inactive July 1951; Pit 2 was 
reported November 7, 1962239 as open; Pit 3 was closed September 1951; and Pit 4 was still active when 
Engineering Drawing ENG-R-3644 was drawn in the sixties. A 1963 USGS report 30 states that the area 
was used between 1949 and 1955. 

B. Type of Waste 

"Area Eat TA-33 has been used as a storage area and for burial of low-level radioactive contaminated 
equipment. '1239 The area contains several hundred kilograms of 238U (Ref. 30). Another source223 also states 
the burial pits contain 238U and 238U alloys. 

Chamber 3. HP-29, is contaminated by the device which was fired in it. P it 1 contains LC. LE mis
cellaneous polonium-beryllium fired targets with a total of 240 curies. Pit :2 contains Wall~·. 60 curies. Pit 
3 contains a GI can of beryllium dust immersed in kerosene. Pit 4 contains Button and miscellaneous hot 
material. There is no information available on the contents of Pit 5 or Pit 6 (Ref. Engineering Drawing 
E~G-R-3644) . 

C. Mode of Disposal 

Chamber 3, HP-29, is probably constructed similarly to Chamber 2, HP-6, at Area D. It has been back
filled . Underground Chambers HP-70 and HP-71 are north of the Area E fence. These chambers were not 
used and remain open today. 

The pits are probably shallow. The USGS reported in 196330 that there were four pits, each 1.8- 2.1 m (6 
- 7 ft) deep. Pit 1, located along the west fence line, is approximately 5 m ( 15 ft) wide and 23 m (75 ft) 
long . Pit 2, located along the south fence line, is approximately 5 m (15ft) wide and 14m (45ft) long. Pit 
3, located near the southeast corner, is approximately 1.5 m (5 ft) in diameter. Pit 4, located near the 
sout heast corner along the east fence line. is approximately 5 m (15ft) wide and 30m (100ft) long. Pit 5 
and Pit 6 intersect . They are located west and north of Pit 4. Pit 5 is approximately 4 m (12ft) wide and 
24 m (80 ft) long. Pit 6 is approximately 4 m (12 ft) wide and 19 m (68 ft) long. 
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IV. STUDIES AND MONITORING 

February 28, 1952,240 two 50-g soil samples were taken from Chaquehui Canyon west of Area E. They 
were analyzed for polonium. The approximate values for both in counts per minute (50% geometry) were 
100. 

The analysis of soil samples (H through M, Fig. E-2) was reported on November 15, 1952.235 Samples L 
and M were probably taken in the same place as the February 28 samples. The analysis was for polonium. 
Sample L had 22 c/m/25 g; and Sample M had 17 c/m/25 g. Samples H through K showed no polonium . 

A fire was reported early in the morning of April15, 1953, in Pit 4 at Area E. 241 Shortly after 8:00a.m. , 
H-Division, W -3, and Fire Department personnel arrived. 

" ... It was apparent that some oily rags covered with loose earth were smouldering and causing small 
quantities of smoke to rise. The Fire Department was then called in to flood the small smouldering 
portion of the pit with water. Respirators and coveralls were worn during the initial inspection and 
water application. '1241 

Fig. E-2. 
Location of 1952 soil samples H through M near Area E, TA-33. 235 

E-3 



On April 20, 1954,242 soil samples were collected for uranium analysis by the fluorophotometric method . 
"New Hot Point" on Fig. E-3 probably includes Area E . Sample 7 and Sample 15 (each 25 ml samples) 
had values of 35 mcgs/sample and 22.7 mcgs/sample, respectively. 

A preliminary survey of local wind conditions with primary emphasis on terrain effects under relatively 
light wind conditions was reported May 2, 1955. 238 Area E is referred to as Burial Area i. 

"This area is located on the west rim of a canyon oriented generally north-south and opening to the 
south .. . Dominant flow in Burial Area during the major part of the afternoon will be from the south
southwest. These conditions will be fairly persistent and a high degree of confidence could be placed 
in continuation of an observed direction of flow . "238 

In 1962239 it was observed that 
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"At the time o{. .. inspection, the area was enclosed with a three-strand barbed wire fence, with six 
signs on the fence indicating that the area is contaminated. The gate was open and the area is 

t 

I 

t 

l 
~ 
I 

t 
To guard 

gate 
I TA 33 4-20 -54 

Uranium 
JLCigm/soil sample® 

9 1050 

Large 
shot area 

Bldg.7 

0 
Bldg.8 

' 
<1)0 

' 
@153 

~ 
® (0 

850 

19750 

950 

200 

Small 
@ shot area 

_i 625 

0 
0 
!'() 

@25 

Fig. E-3. 

area 

(@) 180 

@1050 

New 
hot point 

Location of 1954 soil samples 1 through 14 near Area E, TA-33H 2 

@23 



becoming a junk yard. [It was suggested] (1) The gate should be repaired and kept locked. (2) New 
signs should be placed on each side. The signs should read 'contaminated area- do not enter' and 
should use the radiation symbol and radiation colors. (3) The open pit on the south side of the area 
[Pit 2] is full and should be covered with at least two feet of dirt . (4) The material in the area should 
be monitored and if not needed it should be sent to the contaminated waste disposal area on Mesita 
del Buey. If the material is of value it should be sent to decontamination ... and (5) The wooden 
building just outside the gate should be cleaned out and monitored. "239 

A 1963 USGS report stated "The fill probably should be compacted and mounded to minimize erosion 
and ponding of water around the pits. "30 
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AREAF 

I. GENERAL INFORMATION 

Area F is located on Two-Mile Mesa Road 2.1 km (1.3 miles) east of the intersection of Two-Mile Mesa 
Road and West Road (see Fig. F-1). It is north of Two-Mile Mesa Road within LASL coordinates I\ .35+00 
and N.30+00, and E.12+50 and E.7+50. The boundaries of Area Fare not strictly defined . There are two 
burial sites . The small one, closest to the road, has coordinates (beginning with the northeast corner and 
moving in a clockwise direction) of N .31 +68, E.9+54; N .31 +25, E .9+46; N .31 +30, E.9+00; and 
N .31 +82, E.9+ 13 . The larger site, to the east and north of the smaller one, has coordinates of N .32 + 70, 
E.l1+94; N.32+37, E.l1+96; N.32+51, E.10+26; and N.32+86, E.10+28. Location by township and 
range is described as near the center of sec. 20, T. 19 N ., R. 6 E . The approximate acreage for Area F 1s 

0.18. 230 

II. GEOLOGY AND HYDROLOGY 

Two-Mile Mesa is formed by tributaries of the northern branch of Pajarito Canyon. Area F is centered 
between the tributary canyons. It is at a distance of approximately 457 m (1500 ft) from either canyon and 
lies about 24m (80ft) above the canyon floors. Soil cover for the smaller site is approximately 0.6 to 0.9 m 
(2 to 3ft) thick. For the larger area it is approximately 0.3 to 0.6 m (1 to 2ft) thick. 30 The surface of the 
smaller site is level while the surface of the larger pit slopes gently north. Excavations at both sites are in 
the Tshirege Member of the Bandelier Tuff. A 1963 USGS report30 notes that there is little indication of 
erosion over the smaller site; however, sheet erosion is evident near the larger site and a small wash has 
been cut at the west end of the site . "Blocky tuff with no apparent joint pattern and a northward slope of 
less than 5 percent crops out between the fenced area [larger site l and the south fork of Tu ·o-Mile Canyon 
a few hundred feet north . '130 

III. PIT DESCRIPTIONS 

A. Back~·round 

May 15, 1946,243 the Director of LASL wrote a memo to division and group leaders concerning a disposal 
pit at TD-site (see Fig. F-2) . TD-site on the memo is crossed out, and Two-Mile Mesa is penciled in . 
Another penciled note says the pit was completed May 7, 1946. 

B. Type of Waste 

~o reliable information on the waste materials has been found to date. In 1952, J . Bolto'1 . Assistant 
Director for Engineering, reported "Dump F contains some alpha contamination but is essentially used 
for disposal of toxic compounds. "189 The USGS reported in 196330 that there were beta-gamma emitters 
buried in Area F . In January 1973, D. Meyer of H-1 stated223 that the burial pits contain a very small 
burial of equipment contaminated by 90Sr and 137Cs. In March 1974. R. Reider of H- 3 said his sources of 
information indicate that the sites contain no radioactively contaminated material but that the smaller 
site does contain HE contaminated material and that the larger site may contain HE contaminated 
material. 
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C. Mode of Disposal 

On Engineering Drawing ENG-R-4462, Area F is shown as two distinct sites . The smaller site is con
sidered to have several pits within it. It approximates a square of 13.4 m (44ft). The larger site is rec
tangular, approximately 10.7 m (35ft) by 52.4 m (172ft). After visiting Area F, the larger site appears to 
be 9.1 m (30 ft) by 118.3 m (385 ft). 

IV. STUDIES AND MONITORING 

None known. Area F was described in the 1963 USGS report "Geologic and Hydrologic Environment of 
Radioactive Waste Disposal Sites at Los Alamos, New Mexico. "30 
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AREA G 

I. GENERAL INFORMATION 

Area G is located on Mesita del Buey approximately 3.2 km (2 mi) southeast of the intersection of the 
Access Road and Pajarito Road (see Fig. G-1}. It is within LASL coordinates* E.290+00 and E.270+00 
and E.85+00 and E.70+00. Its location by township and range is S 1/2 sec. 31 T. 19 N., R. i E . 

II. BACKGROUND 

October 18, 1956, a request72 was made for additional waste disposal area . 

"The present waste disposal pit [Pit 6, Area C] will soon be filled and the excavation of additional 
pits must be considered. I feel, at this time we should consider the need of such pits for the next ten 
years and the location be selected on our future needs. 

During the last ten years we have used approximately 30 acres of real estate for our disposal 
program. In the next ten years our need for solid waste disposal areas is going to increase. In the 
next year we will have, in addition to our regular daily disposal of laboratory waste, several ad
ditional sources of contaminated material; these are 0 Building, ML Building, and M Building 
from TA-l. In addition, there will be portions of other structures in TA-l and the complete acid 
sewer system from this area. 

A reasonable request for the next 10 years would be approximately 40 more acres of real estate. The 
location of this acreage should be determined as soon as possible, since a new pit will be required by 
February 1, 1957. ""1 

By December 14, 1956, the USGS had completed a survey of Mesita del Buey.73 They concluded: 

"Although the exact location of the pits should be determined after an engineering survey of the 
area is conducted, there are several basic factors to be considered. First, the Tshirege member is a 
relatively impermeable rock and percolation from dry waste material due to seepage from 
precipitation would be negligible. Thus, the extent and depth of this impermeable cap should 
describe the limits of excavation. Second, as the thickest section of the Tshirege member occurs at 
th~ central axis of the mesa, construction for the pits might begin near the axis of the mesa and 
proceed toward the edge of the mesa to a minimum of 50ft from the south cliff. By so excavating, 
the size and number of the joints in the rock can be observed, for the joints tend to become more 
open near the periphery of the mesa. It was noted in th e burial pit near Ten Site [Area C 1. however, 
that joints were filled with clay and silt. 

Considering that the pits are to be established on a long-term basis, it is important that future ero
sion possibilities be contemplated. The pits should be kept as far as practical from well defined 
drainage courses such as the ravines that dissect the mesa, mainly along its south side. Further
more, any natural vegetation on the mesa that feasibly can be preserved will aid in erosion 
control. "73 

*LASL coordinates are the original Manhattan Engineering Project grid s:-·stem. 
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The LASL archeologist was directed74 on February 20, 1957, to request permits to remove ruins 192. 
193, 197-A, and 203-B as shown on the Indian Service Map. These ru ins were located in the proposed 
route for the access road and new pit area. 

The original acreage of Area G was 5.12. As of July 1976, the acreage was 36.6. 
October 7, 1976 land clearing for Phase I of the Area G expansion began .290 

III. GEOLOGY AND HYDROLOGY 

Mesita del Buey is approximately 4.8 km (3 mi) south of the Los Alamos townsite . It is a narrow. 
southeast trending mesa that is part of the Pajarito Plateau . Bounded by vertical cliffs with steep slopes 
at their base, the mesa is as narrow as 91.4 m (300ft) , as wide as 402 m (0.25 mi), and approximately 3.2 
km (2 mi) long . Mesita del Buey is about 30.5 m (100ft) above the Pajarito Canyon floor at its western 
margin and less than 24.4 m (80ft) at its eastern end .75 The surface slopes gently to the southeast from an 
altitude of 2103 m (6900 ft) to 2012 m (6600 ft) .78 Soil cover along the axis is 0.3 to 0.6 m (1 to 2ft) thick30 

and thins toward Pajarito Canyon on the south and Canada del Buey on the north. Soil erosion is slow 
because of the small drainage area .30 

The cliffs expose the Tshirege Mnmber (Griggs, 1964)4 of the Bandelier Tuff. The Tshirege Member 
also crops out on the surface of the mesa. At Area G, the Tshirege has an average thickness of 42.2 m ( 135 
ft). Beneath the Tshirege is the Otowi Member (Griggs, 1964) of the Bandelier Tuff which is approx
imately 36.6 m (120ft) thick .77 Beneath the Otowi is the Guaje Member (Griggs. 1964) of the Bandelier 
Tuff which is approximately 3.4 m (11ft) thick. 77 The Bandelier Tuff rests on the Basaltic Rocks of Chino 
Mesa (Griggs, 1964). The basalts exceed 28m (92ft) in thickness. 77 The thickness of the underlying Puye 
Formation (Griggs, 1964) is not known ; however, in supply well PM-2, 2.7 km (1.67 mi) west-northwest of 
Area G (see Fig. G-2l. the Puye is 216.4 m (710ft) thick . PM-2 is completed in the Tesuque Formation 
(Spiegel and Baldwin. 1963)3 after penetrating 362.7 m (1190 ft) of that formation 29 (see Table G-1). 

"The Tshirege member has been divided into three units by Baltz, et al., 7 where it outcrops in Mor
tandad Canyon. The Tshirege at Mesita del Buey was mapped using these units. At Mesita del 
Buey, as at Mortandad Canyon, Unit 1 has been subdivided into units 1a and 1 b, and Unit 2 into 2a 
and 2b (Fig. G-3) . At Mesita del Buey, Unit 3, a nonwelded to moderately welded pumiceous tuff, is 
absent . 

Unit 1: Th e lower unit of the Tshirege member consists of two layers. similar in litho/of?.\' 
but different in color and welding. The lou·er layer is desz'tma ted Unit Ja and th e upper. 
Unit 1 b. 

Unit 1 a is a light orange to light brown, pumiceous tuff breccia. It contains numerous 
pumice lumps as much as 6 in. long, with small quartz crystals and rock fragments of 
latite and rhyolite. The tuff ranges from nonwelded to m oderately welded and weathers 
to a steep slope. In places, a vertical wall with a talus slope at the base has formed. Unit 
1 a overlies the reworked sediments at the top of the Otowi member. The upper part of 
the unit is exposed in Canada del Buey along the eastern edge of the mesa (Fig. G-3). In 
the subsurface at the western part of the mesa, Unit la is about 30ft thick, thinning to 
less than 10 ft to the east. 

Unit Jb is a grayish-brown tuff containing larger quartz crystals but fezcer and smaller 
rock fragments of pumice, latite, and rhyolite. Th e unit is modera tely welded and 
weathers to a vertical wall or steep talus slope I t is separat ed from the under/yin{? Unit 
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TABLE G-I 

SUPPLY KI:LL P~- 2 

USGS Location So. 19 . 6.36 . 11 3 

ERDA Coordinates 

USGS De s i ~na t i o n P 'l- c (!'~i ·.o 'lc>~-~ 

ERil,\ Desig1:a ti on 

Driller La vne-T cx:J~ I nc . Addres s ~~~ t on , Tex3s 

Topograph y Fl oo r oi l'aia rit o C.1nvon Altitude b;ls ft 

~lethod drill ed 

Drilled de p th 

ll yd r aul ic Rota r v 

2uoo f t 

DlJme t cr I ~ i n. 

Comp lete d depth 

Usc Pub I i ~ Sup;

: 300 ft 

Date drilled Jul y 1965 Chief Aqu i f e r (s) 

Depth to water S~ ~ ft Dat e J u l v 6 , 1965 Transmiss i bilit y ~ J ,OOO 

Specific cap acit y 2 ~ gp~/ft Af t e r 2~ ho ur > of pu:npin" 3t 1: 0u ·;lf:l 

Log : 

Alluvium 

Bande lier Tuff: 

Oto1d Me~be r 
Guaje ~lcmb c r 

Basaltic ro c ks of Ch i no ~esa: 

Unit 3 

Puye Con gl ome r a t e : 

Fanglo me r ate ~ember 
Totavi Len t il 

Tesuque For~a tion 

Casing · Schedule : 

Diameter 
(inches) 

26 I D 

14 I D 

De nt h 
(f c~ t_L 

o- so~ 

0-23 00 

Thickness ------ De p t h 

30- 30 

3 75- 405 
27- 432 

268- 700 

640- 134 n 
70- 141 0 

11 9.0- 260 0 

Remar ks 

Bl ank f:·o c: 0 - 100 -l ~· t, slocte,i 1c:t'1 
3 I 3 2 - i n c !1 1 o u \' e r oF c :; 1 a 6 o 1 0 0 .\ t c 
2300 ft . 

Chemical an a l ys i s: Cons t i tuen t s i n parts per millio~ • 

Date July 15 , 1965 

Ca 8 . 8 ~lg 3 . 1 Na + K 11 0 Cl 3. 5 

F 0.16 N0 3 0 . 08 Har dness 35 D isso l ve~ solids 158 
Specific conduc t ance oS mi c r onhos , p H i . 6 

Radiochcnical ana lys i s: 

Date Jul y 15, 196 5 

Pu <0.4 d /m/ 1 U <0.5 ug/ 1 Gross B (G amma) 1 .6 d/n / 1 

Report source of data: J. B. Cooper, K. D. Purt ynun, a nd E. C. John, 19 65. 

• Analysis by Lo s Alamos Scientific Laborator y. 
Electric log s ava i l a bl e 

John, Enyar t , end P:~t~mun, 19c~ 77 
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1a by a notch, caused by weathering in a vertical wall, or is recognized as a talus slope ly
ing on the bench formed at the top of Unit 1 a. Unit 1 b outcrops in lower Canada del Buey 
east of the mesa. Its thickness averages about 25 ft. 

Unit 2: Unit 2 forms the walls and surface of Mesita del Buey. It consists of several 
ashflows, divided into lower Unit 2a and upper Unit 2b. 

Unit 2a is a light-gray pumiceous tuff that contains rock fragments of pumice, latite, and 
rhyolite, with some quartz crystals in a light-gray ash. The pumice fragment s are 
devitrified and dark brown. The rock fragments in the lower part of the unit may be as 
long as 3 in., but they decrease in size toward the top of the unit. The western part of the 
unit is a moderately welded tuff that forms a vertical wall along the canyons. Eastward, 
the welding decreases to a nonwelded unit where it forms a talus slope. There are two 
ashflows or ashfalls in Unit 2a. The upper part of the unit near the western margin of the 
mapped area (Fig. G-3) is moderately welded tuff that becomes nonwelded with 
eastward progression. The nonwelded portion is apparently an ashfall containing 
numerous pumice fragments and some reworked tuff. Unit 1 b is somewhat transitional 
into Unit 2a, and the contact is recognized by a gradual change in color and by a 
lithologic change. Unit 2a varies from about 85ft thick on the west to about 30ft thick to 
the east. Most of the thinning occurs in the upper ashfall. 

Unit 2b is a light-gray to brown, weathered rhyolite tuff with some pebble-size rock frag
ments of pumice, latite, and rhyolite, and numerous crystals and crystal fragments of 
quartz and sanidine. It is a moderately welded to welded tuff that forms the upper walls 
and surface of the mesa. It forms ledges, benches, and vertical walls around the edge of 
the mesa. Unit 2b is separated from the underlying Unit 2a by an erosional contact 
marked by a thin layer of silt, sand, and pumice. Unit 2b is composed of at least two 
ashflows that cooled as a single unit. The contact between these two flows is not evident 
where they outcrop, but in pits dug at Area G (Fig. G-3) it is recognized by increased size 
and number of pumice fragments with an occasional deposit of reworked tuff and 
pumice. Unit 2b is about 60 ft thick . 

The upper ashflows at Mesita del Buey dip 2 to 3 degrees to the southeast. The 
ashflows of the Bandelier Tuff thin eastward because these younger rocks lie on top of 
the older basalt. The basalts originated from volcanic centers to the east, and flow was 
north and west into the area, forming a topographic high before the tuff was laid down ... 
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Joint Systems: The ashflows of the Bandelier Tuff are broken into a number of blocks by joints 
formed by shrinkage (tension) as the ashflow cooled. The near vertical attitude of most of these 
joints and the curved form of some are indicative of formation by cooling. The joints are more 
numerous in welded than in nonwelded tuffs because the welded tuffs were laid down at higher 
temperatures. 

The joints are classified as master and minor joints. Master joints are numerous and long, and may 
pass through one or more ashflows. A single unit may contain several ashflows emplaced at dif
ferent times, but the joint pattern of the older lay er may tend to govern formation of joints in the 
younger layer as it cools. Also, two or more ashflows may be laid down in rapid succession and cool 
as a single unit with joints forming in the flows at the same time. 

The master joints are vertical or nearly vertical and generally dip 70° from the horizontal. The ver
tical trend may be straight or slightly curved. The dip is deflected slightly when the joint enters a 
unit with different density or degree of welding. 

Minor joints dip at angles less than 70 °. They are more numerous near the tops of ashflows and do 
not persist as they intersect the master joints. 

A joint traced vertically through an ashflow may be closed in places and open in others. Locally the 
opening may be as much as 2 in. wide, but most openings are less than 1/4 in. wide. Joints ter
minating in the base of the soil zone or in exposed tuff on the mesa surface are filled with light
brown clay which may extend 3 to 4ft below the surface. Below the brown clay, the joint openings 
are filled, or the joint faces are plated, with a light-gray clay. The light-gray clay is derived from 
weathering of the tuff and from minerals leached from the tuff by water and precipitated along joint 
openings before development of the near-surface brown clay that seals the joint at the surface. 

The master joints are tension joints formed by the contraction of the tuff as it cooled. In a cooling, 
homogeneous, molten liquid, rupture occurs as three vertical fractures intersecting at angles of 120° 
and radiating out from numerous centers. ' 1 If the centers are evenly distributed, the fractures 
bound vertical hexagonal columns. A rose diagram illustrating the orientation of joints formed from 
a homogeneous molten liquid would show three joint sets (a number of joints with the same charac
teristic pattern) intersecting at angles of 60° (Fig . G -4 ). 

The heterogenous characteristics of the tuff did not a/lou· joint sets to form verti cal hexagonal 
columns. A rose diagram prepared using th e orientation of !078 master joints !49:2 in area(; (fig . (;_ 
3 ), 296 in AreaL, and 290 in Areas J and HI showed th e average of th e three joint sets intersecting at 
angles of 30 and goo (Fig. G-4) . Th e three join t sets, N 30°W toN 5now. N 60° W toN 80° W. and N 
40° E to N 60° E, comprise 40'( of th e joints m easured for th e study . 

Th e blocks formed by the joints range from a few square feet to as much as 500 ft2 at the surface. In 
the walls of the pits there is about one master joint for every 7 ft of horizontal wall. •rre 

"
1 M . P. Billings, STRUCTURAL GEOLOGY, Prentice-Hall. In c .. Neu York , 1942." 
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The zone of saturation (water table) lies at unknown depth beneath Area G. It is at a greater depth 
than 100.6 m (330ft).* The depth to water at PM-2 [elevation 2046.7 m (6715 ft) I was 250.9 m (823 ft). 77 

Water is perched seasonally in the alluvium in Pajarito Canyon.76 

*Test well T-5. approximately 402.3 m (1320 ft) south-southwest of the center of Area G, was a dry hole 
when completed at a depth of 80.2 m (263 ft) .77 The difference in elevation between Pajarito Canyon. 
where T-5 was drilled. and the surface of the mesa at Area G is approximately 21.3 m (70ft) (see Table 
G-Ill. Therefore, 80.2 + 21.3 ~ 101.5 m (330ft). Test well T-6, approximately 2.3 km (1.4 mil west
northwest of Area G, was a dry hole at a depth of 91.4 m (300ft) (see Table G-III). 
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TABLE G- II. 

TEST WELL T- 5 

USGS Location No. 19.7.31.433 

ERDA Coordinates 

USGS Designation 
ERD,\ Designation 

Address 

T-5 (Test ~ell 5) 

Driller Jenkins Drillin~ Co. 

Topography floor of Pajarito Canyon 

Method drilled Cable tool Diameter 

Drilled depth 263 ft 

Date drilled ~larch 1950 

Depth to ••a ter ~ 

Log: 
All uvi urn 

Bandelier Tuff: 

Tshirege ~!ember 
Otowi t-lember 
Guaje t-lember 

Basaltic Rock: 

Unit 2 

Casting Sched~le: 

Diameter 
(inches) 

DejJth 
(feet) 

24 OD 0-22 

Radiochemical analysis: 

Altitude 6592 ft 

24 inches 

Completed depth 

Chief Aq u i fer ( s) 

Thickness 

23-

17-
120-

11-

92-

Use Unused 

26 3 f t 

:\one 

Depth 

23 

40 
160 
1 71 

263 

Remarks 

Open hole bclo~ 22 feet 

Report source of data: R. L. Griggs, 1955 and 1964 . 

Remarks: Drilled for geologic and hydrologic information. 

IV. TYPE OF WASTE 

7~ 

JJfC'. 

Solid radioactive waste disposed of in Area G was logged in LA Notebooks S-1065, S-2141 , S-2306, 
6905, 7951 , 9593. 11363, 11866, 12442, 14909, 14995. 15953. 17335, 17336, 17337. 17338, 17339, 17845. 
17900. (See individual pit write-ups for specific designations.) 

Until 1971 , no attempt to segregate waste by pit was made . Pits received nonroutine and routine 
radioactive contaminated waste. All pits were initially used for nonroutine waste followed by a mixture 
of routine and nonroutine waste. Nonroutine contaminated waste included debris from the demolition of 
TA-l and Bayo Site. classified materials. TU chips from the shops. and pieces of heavy equipment such 
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TABLE G- II I 

TEST \\'ELL T-6 

USGS Location :-:o. 19.6.36.141 

ERDA Coordinates 

Driller Jenkins Drilling Co. 

Topography Floor of Pajarito Canyon 

Method drilled Cable tool 

Drilled depth 

Date drilled 
Depth to ,,·ater 

Log: 

300 ft 

~!arch 1950 

~ 

Alluvium 
Bandelier Tuff: 

Tshirege ~!ember 
Otowi ~!ember 
Guaj e ~!ember 

Puye Conglomerate: 

Fanglomerate Member 

Casing Schedul~: 

Dia'!;eter 

(inches) 

liepth 

(feet) 

USGS Designation 

ERDA Design:~tion 

Address 

Altitude 6705 ft 

Use Unused 

Completed depth 

Chief Aquifer(s) 

Thickness 

25 

60-
180-

20-

15-

Open hole 

T-6 

300 [t 

:-:one 

Depth 

25 

85 
265 
285 

300 

Remarks 

Report source of data: R. L. Griggs, 1955 and 1964 . 

Remarks : Drilled for geologic and hydrolo gic in f ormation. 

as dump trucks. Routine contaminated waste consisted of cardboard boxes 33 em X 33 em X 61 em (1 3 
in . X 13 in . X 24 in.), 5 mil plastic bags 33 em X 61 em (13 in . X 24 in.) and 256 em X 61 em (40 in. X 24 
in.) of material generated in the Chern Labs, and 0.20 m3 (55 gal.) barrels of sludge from the waste treat
ment plants at Building 35 DP-West, TA-45 and TA-50 . 

A December 1970 Radionuclide inventory78 states: 

"The following report is based on all available H-1 records for radioactive waste buried at Los 
Alamos. From many entries in the H-1 records, the amount and type of radioactive materials are 
listed as Classified (SECRETIRD). Because of entries such as these, and also other similar ones, 
this report is an audit of H-1 records and not an investigation of complete facts. Group H-1 records 
from 1945 through 1960 have almost no information concerning what radioactive material or how 
much in gram quantities. These records were of the monitoring results of radioactive material or 
contaminated materials. These records also included volume of waste, location of waste, date of the 
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burial, signatures of persons involved, and from which group the material originated. Area G has 
50 007 lbs [22682.8 kg] of D-38, 9034 g of U-235, 1084 g of Pu-239, 0.204 g of Pu-238, 0 g of U-233 and 
less than 10 g of tritium. '"'8 

The next radionuclide inventory79 was published May 1974. 

"The records describing the material placed in these pits generally do not contain information on 
the curie content of the material, but the isotopic composition is generally indicated. Uranium- and 
plutonium-contaminated wastes are placed in separate pits. Americium-241 is known to be present 
in the pits, occurring in association with plutonium in drums of sludge generated by liquid treat
ment facilities. 142

' A reliable estimate can be made of the curie content of the various isotopes using 
material accountability data. '43

' Other radioisotopes, such as tritium, are known to be present in 
the disposal pits in unknown quantities. 187

' Records on the types and activity of wastes placed in 
disposal shafts are generally quite good.'"'9 (See Tables G-IV and G-V). 

"
142 'L. Emility, Los Alamos Scientific Laboratory, internal document (Data on Contamination in 

Sludge from H-7 sent to Areas C & G), December 1973. 

143 'V. Bond, Los Alamos Scientific Laboratory, internal document, (Data on Material Removed 
from Inventory, during years 1952-1972), December 1973. 

137 'Los Alamos Scientific Laboratory, internal documents (log books of burial operations at Area 
G)." 

V. MODE OF DISPOSAL 

"The U. S . Geological Survey cooperated with the Atomic Energy Commission in the selection of 
the area [ G] and recommended that disposal pits be no closer than 50ft to the canyons, be no more 
than 50ft deep, and that open joints in the pits be sealed with fine-grained material. The area was 
selected because it is relatively isolated and probably is large enough for disposal of solid wastes for 
10 or more years ."30 (See Appendix E). 

Engineering Drawing ENG-C 18463, (Materials Waste Pits. Standard Specifications. Mesita del 
Buey, TA-O) dated February 26, 1957, contains the following General Notes: 

"1. Location. The location of all pits will be determined and staked by Engineering Department 
personnel. 

2. Clearing. Clearing of vegetation will be limited to those areas as staked by Engineering Depart
ment personnel. Disposal of cleared brush shall be effected by stacking and burning at the site, as 
agreed upon by AEC forestry authority. 

3. Cross-sections. Cross-sections of the original ground of the pit area will be taken by Engineer
ing Department Survey personnel, upon completion of the clearing, and prior to any excavation. 
Final cross-sections will be taken upon completion of the excavation, and prior to any burial of 
materials. 
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TABLE G-IV 

ESTIMATED RADIO~CLIDE CONTENT OF MATERIALS PLACED IN AREA G AS OF JANUARY 1976a 

Isotope 

3H 

22Na 

60Co 

90Sr-90y 

137Cs 

233u 

ub 

238Pu 

239Puc 

241Am 

Fission Products 

Induced Activity 

Pits (1959-1975) 

2750 

54 

44 

368 

2064 

aAll values in curies, decay corrected 

bincludes isotopes 234, 235, 236, 238 

Disposal Shafts (1965-1975) 

91 97 3 

20 

154 

284 

6 

5 

<1 

4 

46 

196 

662 

cWeapons Pu mostly (94 wt.% 239Pu, 6 l~t. % 240Pu); cur ie value based upon 0.072 Ci 
(alpha)/g 

(Personal communication from John Warren, H-7) 

TABLE G-V 

~INOR XUCLIDES IX AREA G DISPOSAL SHAFTS79 

24N !a 9ly l44Ce 2? -
-

1Ac 

32p lOSAg l4 7Pm 232Th 

Slcr ll4In l52Eu 240Pu 

57 Co 131! l82Ta 242Pu 

59 Fe 133Xe 191Au 244Cm 

65Zn l40Ba 210 Po 252Cf 

85Kr 

G-13 



4. Stockpiling. The location and manner of stockpiling excavated material shall be as directed by 
Engineering Department personnel. 

5. Pit Cover. The covering of buried materials, with regard to thickness of cover and covering 
schedule, shall be as directed by the H-Division custodial representative. 

6. Indian Ruins. Permission must be obtained from the Department of the Interior prior to distur
bance of any Indian ruins in the area. In the event of the removal of any ruins, they will first be in
spected and checked by an authorized archeologist, and disposed of under his direction. The ruins 
which are to remain undisturbed shall be appropriately marked with 4" by 4" wooden posts, painted 
white, and extending 4' above ground. The spacing and placement of the posts shall be as deter
mined by the archeologist. Construction equipment shall refrain from crossing any ruins which are 
to remain in the vicinity. 

7. Fencing. All temporary fencing of pits shall consist of 8' hogwire, mounted on 8" creosoted wood 
posts set at 10' centers, and three strands of barbed wire on wooden outriggers. Access gates shall be 
doubled 10' gates, located as directed by Engineering Department personnel. All permanent fenc
ing of pits shall consist of 8' cyclone mesh, mounted on steel posts set at 10' centers, and 3 strands of 
barbed wire on steel outriggers. 

8. Signs. Installation of warning signs, pit area signs, etc., shall be as directed by H-Division 
personnel. '180 

ENG-C 18463 shows a pit in plan view, in longitudinal cross-section, and in cross-section at right 
angles to the axis of the pit . Pits were to be 182.9 m (600ft) (maximum where possible) long, and 30.5 m 
(100ft) wide. One ramp of the pit was to have a 6:1 slope, and the other ramp was to have a 4:1 slope. 
The up ramp, a 6: 1 slope, covers an approximate horizontal distance of 45.7 m (150ft); the down ramp, a 
4:1 slope, covers an approximate horizontal distance of 30.5 m (100ft). A 7.6 m - (25 ft-)depth is shown 
for the pit with a note stating "actual depth will be determined by conditions encountered in the field. '180 

The walls of the pit were to be cut "as nearly vertical as excavating equipment will permit. '180 * 

A "typical road cross-section " also appears on ENG-C 18463. It is assumed this cross-section shows 
construction details for the access road on Mesita del Buey. The road was to be a maximum of 5.5 m (1 8 
ft) wide. It was to have cuts on either side for drainage . From center of cut to center of cut was a distance 
of 4.9 m (16ft). The crown (parabolic) of the road was 3.1 m (12ft) wide covered b~· 1.6 em. (::lin.) of 
gravel. 

On July 27, 1965, a new Materials Disposal Areas Standard Pit Specifications came out. Engineering 
drawing ENG-C 25703. Points 1, 2, 3. 4. 6, 7. and 8 of General Notes remain the sa me on ENG-C 2:170::l as 
those on ENG-C 18463. Changes in the General Notes are as follows: 

".S. Pit Cover. The covering of buried materials with regard to thickness of cover and coL'ering 
schedule, shall be as directed by H-Division and Group ENG-4. 81 [Point 5 on ENG-C 18463 gave H
Division sole responsibility.] 

9. Contents. For information relative to the contents of materials disposal areas, and L.A . 
notebook information, contact LASL Health Division and/or Group SP-2. 81 

*It was never possible to cut vertical walls (personal communication, Charles Daggett. ENG-4). 
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10. General. For information relative to correspondence, Indian ruin numbers, bench marks, field 
book information, and other survey data noted on any of these drawings, contact ENG-3 Group 
Office. '181 

The only difference in construction detail between ENG-C 25703 and ENG-C 18463 is in the walls of the 
pit which now show a slope of 1/4 to 1. 

Engineering drawing, ENG-C 25700, Materials Disposal Areas FY66, Area G shafts, Mesita del Buey. 
TA-O, dated July 27, 1965, shows shaft layout and construction details. The following points were made 
under General Notes. 

"1. Location. The location of all shafts will be determined and staked by the LASL Engineering 
Department. After shafts are bored, survey ties will be made for record purposes. 

2. Boring Sequence. Will be in accordance with stakes, marked to indicate shaft number, 
diameter and depth as set in the field by ENG-3 personnel. 

3. Stockpiling. The location and manner of stockpiling excavated material will be to the west 
unless otherwise specified by ENG-4. 

4. Safety. The personnel safety covers must be secured in place over the shafts at all times when 
drilling is not in progress. 

5. Boring Instructions. Shafts 1 thru 10 inclusive are to be 2 ft in diameter by 30 ft deep. 

6. Spacing. A minimum of 7'6" from center to center is required unless otherwise specified. '182 

The drawing shows vertical cross-sections of typical shafts. The unlined shaft is 0.6 m (2 ft) m 
diameter ; depth to be specified, or as necessitated by field conditions. The lined shaft is 0.9 m (3 ft) in 
diameter; depth to be specified, or as necessitated by field conditions. Lined shafts are constructed83 by 
centering a 30.5 em (12 in.) diameter metal tube 0.3 m (1 ft) above the bottom of the shaft. Cement is 
poured around the metal tube and finished at the top of the shaft so as to promote drainage away from 
the shaft. 

In 1964, 

"A change in the method of placement of waste in the pits has been made, at the request of ENG-4 
Group. Heretofore, waste has been placed in sections along the floor of the pit and covered when the 
section (about one-third of the width of the pit floor) was completed. This permitted access into 
and out of the pit as well as physical separation of the 55 gal drums filled with sludge from com
bustible boxed material. ENG-4 insists on filling the entire floor of the pit before covering waste 
material. The term "insist" is used because a work order request to cover exposed trash within Pit #3 
was submitted to ENG-4 on 3/5/64 and it is the author's !John Enders. LASL H-71 opinion that 
ENG-4 has refused to activate an order until the pit floor is entirely covered with waste material. "8

• 

Classified material placed in pits is covered with 3ft of earth when it arrives. 85 "As matters now stand, 
Group H-1 is to notify SP-2 when a covering job is to start so that SP-2 can arrange to deliver classified 
material to the pit for immediate burial. "86 

In 1959, 88 a standard operating procedure was submitted "for approval on the pick up and delivery to 
the disposal pit of dempster dumpster containers . Another procedure was prepared and submitted for 
approval on the operation of the two skip type dempster dumpster containers that are used for hauling 
sludge drums from TA-50 and Building 35, DP West. "88 
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The practice of backing a truck up to the edge of a disposal pit and throwing trash off the rear was 
abandoned in 1959 when Pit 1 was in use, after a man fell into the pit when the edge crumbled beneath 
him. However, in 1964, when Pit 4 was in use, the following appeared in a Quarterly Report: 87 "Because 
the pit walls began to crumble, it was decided to dump material into the trench from the top of the pit 
rather than risk being struck by falling rock. '187 

A change in disposal method of sludge drums was proposed June 9, 1971.88 

"Assuming these drums may be removed later for transfer to a salt mine, it would be very desirable 
to stack the drums in the pit. Use of 2" X 12" planking between layers of drums has been proposed. 
According to Mr. Daggett, ENG-4, a 55-gal drum can withstand the weight of 7 drums on top of it. 
The planking would further reduce the load of pressure. 

The pit is 25' wide, 25' deep, and 400' in length. These dimensions could permit placement of about 
12 drums, horizontally, across the pit. The depth of the pit would permit 8 layers of drum (sic) 
(assuming no dirt cover is to be used). The total number of drums that could be stored in this man
ner amounts to about 9000. H-7 Group is currently generating about 1000 per year and at this rate 
the pit could last for about nine years. "18 (Compare the photos in Figs. C-4 and G-5 for the evolution 
in handling of sludge drums during disposal.) 

During the third quarter of 1972 an engineering study90 to determine feasibility and costs for providing 
cover for those pits used for long-term storage, Pits 8, 12, and 16, indicated it would be rather expensive 
to provide covers. "Other types of covering material are being investigated. '190 
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Compliance with AEC-IAD-0511-21 was begun during the third quarter of 1970.91 

"1. 238Pu scrap from DP- West is now "stored" in metal drums in Pit 5, Area G. 

2 D-38 chips and turnings from the Shops Department are "stored" in metal drums in pit #5, Area 
G. 

3. Tritium contaminated material is being incased in asphalt, where possible, prwr to being 
"stored" in disposal shafts in Area G. 

4. Disposal of plutonium contaminated material into disposal shafts is being segregated, where 
possible, from uranium contaminated material. This requires a larger number of shafts being "in 
service". 

5. Sludge and/or cement paste from H-7's Treatment plants is put into 55-gal metal drums. 
However, the drums are still being "stored" in disposal pits with other lou· level wastes. '191 

"More complete compliance with this Directive was achieved during the last quarter of 1971 with 
the use of Pits #8, #12, and #16. The material placed in these pits is considered to be retrievable. 

The decision as to what material should be crated and/or packed into drums is based on estimates 
made by H-1 using monitoring data and information concerning the use of the equipment and other 
information to determine the activity/mass category. 

It is of interest to note that whenever material must be crated, the disposal cost increases con
siderably. The current cost of a 4' X 4' X 8' plywood crate is about $75.00 and if a mobile crane is 
used during off-loading this brings the cost up even higher. 



Fig. G-5. 
Handling of sludge drums during disposal. 
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Other procedures that were started in 1970 and continued during 1971 include: 

1. Encasement of tritium contaminated material and disposal into a 6 ft diam shaft. 

2. Segregation, where possible, of uranium and transuranium material in disposal shafts. 

3. Use of a 6 ft diameter shaft for contaminated oil disposal. 

4. Storage of D-38 and 238Pu material in Pit #5. 

The segregation of low-level waste into uranium and plutonium categories has not yet started. This 
will require additional Dempster Dumpsters for some sites and very close supervision of the loading 
operations. 

Low-level waste is currently packaged into boxes and plastic bags. If there is a requirement to store 
this material, more durable packaging will be required. Also, currently, scrap material is not 
usually packaged, and it, too, would require durable containers if it is to be stored for up to twenty 
years. "92 

During the third quarter of 1967, "equipment and material was obtained which enabled H-1 to cap dis
posal shafts with Ready-Mix cement. '1113 The time between the filling of a shaft and capping of a shaft was 
greatly reduced when H-1 received the capability of capping the shafts themselves. 

"The pick up and delivery of contaminated oil to Area G has posed a problem. Some of the con
tainers are 55-gal drums which could weigh more than 300 lbs when full of oil. A study is now un
derway to decide if hoist equipment might not be used to handle these drums. Information on 
several designs of hoists is being received now and if such equipment is ordered, present plans call 
for a 6' diameter shaft to be drilled in the disposal area to receive this oil which would eliminate the 
fire hazard it poses when placed in the open pits. '"~~• 

The first 1.8 m (6 ft) diameter shaft, Shaft 34, was augered during the fourth quarter of 1969.95 

January 20, 197696 it was decided : 
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"Radioactive contaminated waste oil that has required disposal by burial has until now, been dis
posed of into 1.8 m diameter by 18m deep shafts. This practice was initiated many years ago as a 
result of the potential fire hazard associated with mixing drums of contaminated oil with uncovered 
combustible waste. At that time the combustible waste was not routinely covered on the day of 
delivery , and the waste oil was not required to be sorbed prior to disposal as is presently required .... 
Since the prevention of fire in radioactive waste has been so reduced by the current operational 
practice, shafts are no longer considered necessary for segregated disposal of radioactive waste 
oil .. .. 

Waste oil contaminated with TRU-radionuclides in amounts >10 nCi/g will continue to be stored 
retrievably. Waste oil contaminated with tritium will continue to be disposed of with the ap
propriate packaging into the tritum waste disposal shaft. All other waste oil will, with completion of 
the filling of the current shaft #60, be disposed of in the appropriate TRU- or U-waste disposal 
pit. '1116 



"A SOP for disposal of small items contaminated with tritium was prepared and approved in April 
[1970]. Wherever possible, tritium-contaminated material is to be encased in asphalt. Group H-7 
now has an asphalt metter and performs the encasement. The encasement procedure was started as 
a result of studies made by H-7 that indicated asphalt to be a good barrier to tritium . '197 

This SOP was written because of a tritium disposal made to Area G shafts,95 November 25. 1969. 
For information on current waste disposal practices. see Appendix F. 

PIT I 

Background 

Pit 1, Area G was dug in February 1957.98 

"Considerable work was involved in locating this pit at this site. The access road (approximately 
11 150 ft) was constructed after the necessary grubbing and clearing of trees and shrubs was 
finished. There are several Indian ruins on this mesa; five were excavated and others will be ex
cavated at a later date. A fence and gate were placed around the area where Pit 1 and Pit 3 are 
located. The excavated dirt for Pit 1 was piled on the Pit 3 site. '199 

Pit 1 was put into use during the second quarter of 1957.100 It did not , however. begin to receive routine 
contaminated waste until January 2, 1959. 101 April18-19, 1961 , Pit 1 was retired from use and backfilled 
to ground level. 102 

Geology and Hydrology 

The USGS inspected Pit 1 May 10, 1957. 103 

"Two fissures were noted in the pit, but the distances they run back from the face of the pit wall 
could not be determined. The fissure in the west wall of the pit is approximately 172 feet north of 
the southwest corner of the pit and extends into the wall in a northu·esterly direction for several feet 
where the line of view is blocked by loose rock . Whether it extends beyond this point is a matter of 
conjecture. The fissure in the east wall is approximatel.v 211 fe et south of the northeast corner of the 
pit and extends into the wall in a southeasterly direction for an indeterminable distance. "103 

Type of Waste 

Records of waste placed in Pit 1 from .Januar:-• 2. 1959 through Ma:-.· 2. 1961 are found in LA Notebook 
9593. 104 

Mode of Disposal 

Pit 1 was constructed using Materials Waste Pit s Standard Specifications. Engineering Drawing 
ENG-C 18463. Pit 1 contained a fire pit dug in 1957 in the center of the floor (see Fig . G-6): it was redug 
during the third quarter of 1958.105 At the end of 1959106 chain link fence surrounded the area where Pits 1 
through 5 are located. Signs were placed at 15.2 m (50ft) intervals on the fence . These signs were iden
tical to those on fences around other LASL disposal areas. Numbered signs were also placed on the fence 
posts along the west side of Pit 1 for use as reference numbers when logging in waste deliveries. Pit I is 
oriented north-south (see Fig. G-1). 
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Fig. G-6. 
Pit 1, Area G, with fire pit in bottom. 

PIT 2 

Background 

September 4. 19i'l8. a request for a new (in addition to Pit 11 di sposal pit was made. 

"According to our estimates. Pit 6, Area C. u·il/ be full so m e time in December 1.958. If the demoli
tion of J-2 building is not complete by that time, we u·i /1 ha ve to stop th e burning of combustible 
material in Pit I , Area G. It u·ould be desirable to sch edule the excavation of a new pit in Area G 
this fall with a completion date of some time early in December. "107 

Pit 2 was started in December 1958 and was completed in February 19.j9. 10 1 It was in use by the end of 
1959 .106 Pit 2 began receiving routine contaminated waste April 20. 1961. 108 In .Jul~- 1963. Pit 2 was 
backfilled to ground level. 109 During the third quarter of 1965 preliminary survey work was completed for 
10 disposal wells t o be located west of Pit 2. 110 The disposal wells were not constructed . 
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Geology and Hydrology 

"In disposal pit No. 2 the Tshirege consists of two lithologically similar ashflows that have cooled as 
a single unit. The flows are light-gray to light-pinkish-gray pumicious partially welded rhyolite tuff 
consisting chiefly of quartz and sanidine crystals in a matrix of fine-grained ash . They also contain 
some small rhyolite and latite rock fragments and a large amount of devitrified dark-gray pumice 
fragments. 

The top of a pumicious zone marks the contact between two ashflows. The pumice fragments are 
close together and form a soft lens in the tuff. Intersecting joints near the base of the upper flou · 
above the pumice zone made it possible for large blocks to be dislodged easily. Several such blocks 
fell into the pit during construction. The soft lens became case-hardened after exposure to weather
mg a year or more. 

The exposed tuff and joints in pit No . 2 were mapped in November 1961 and March 1962 at which 
times the pit was partly filled with radioactive wastes [Fig. G-7]. The strike (the direction of the 
joint in a horizontal plane) was noted to the nearest 10 degrees and the width of the joint openings 
and type of material filling or plating the joints also was noted. 

The joint frequency averaged about one joint per 7-ft length along the walls of the pit. Three major 
sets of joints were noted. Twenty-seven percent of the 138 joints mapped were oriented between N. 
40° E . and N. 70° E. , 19c;c of the joints were oriented between true north and N. 20° W., and 
another 19% were oriented between N. 30° W. and N. 50° W. [Fig . G-8]. 

Joints formed by cooling and those formed by tectonic movement are difficult to differentiate in a 
single small area. The stresses set up in a homogeneous molten liquid as it cools to a solid would 
form tension joints at angles of 60° (Billings, 1942, p. 123.)' 1 

The heterogeneous characteristics of the tuff probably did not a/lou· th e joint sets to form at inter
secting angles of 60°. However, the angles between theN. 40° E . toN. 70° E. and the du e North to 
N. 20° W. sets of joints is about 65 ° (using an average of the two sets), which is about the angle ex
pected between joint sets formed by cooling I see Fig. G-8 ]. Joint systems in the Tshirege M ember in 
an area about 2 miles to the north were assumed to be formed by cooling due to their angles of inter
section (Baltz and others, 1962). 7 Although some of the jointing may be due to tec tonic m ovement, 
no displacement along the joints was noted in pit No. 2 .... 

The dip (the angle of the joint measured from the horizontal) of most of the joint s range from 70° to 
9()0. Joints dipping less than 70° occur immediately beneath the soil and above the pumice zone. 
The joints are slightly deflected due to the change in density of th e pumice and tuff. A single joint 
may be closed in some places and open in others. Locally the amount of opening is as much as 2 in.: 
however, the majority of joints are open less than 1/4 in. 

Joints in the floor of the unfilled portion of the pit were not visible due to a cover of crushed tuff 
that resulted from construction of the pit . All joints terminating at the base of th e soil zone were 
filled with a light-brown clay, and 3 to 4ft below the base of the soil zone m ost of the joint openings 
are filled or the joint faces are plated with a light-gray clay. The light-gray clay is derived from 
weathering of the tuff and from minerals leached from the tuff by water and precipitated along th e 
joint openings by evaporation prior to the development of the soil zone. "7 5 

"
1 'Marland P. Billings, "Structural Geology," Prentice-Hall , Inc ., Neu· York (1942). " 
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Fig. G-8. 
General orientation of joints in the Tshirege Member of the Bandelier Tuff, Area G, Pit No. 2. 
Each ray represents the number of joints occuring in each 10 degrees . 

Type of Waste 

Waste for Pit 2 is logged in LA Notebook 11 363, May 3. 1961 through Januar~· 1. 196:1. and in LA 
Notebook 11866, January 5. 1963 through June 26, 1964. 10

• 

Mode of Disposal 

Pit 2 was constructed using Materials Waste Pits Standard Specifications. Engineering Drawing 
ENG-C 18463 in an east -west direction (see Fig. G-1 ). 

PIT 3 

Background 

A request for the excavation of Pit 3 was made during the first quarter of 1962: 111 excavation hegan 
December 7, 1962,108 and was completed in February 1963. 112 Pit :1 hegan receivi ng routine contaminated 
waste on ,June 20, 1963.113 During the first quarter of 1966, Pit 3 was filled. 11

• with final dirt covering oc
curring in April 1966.115 
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Geology and Hydrology 

Pit 3 was inspected February 6, 1963. 118 

"The soil cover ranges from about 1 to 2ft thick. The tuff below the soil zone appears to be dry. In
vestigations in the Los Alamos area have shown that very little water moves into the tuff where the 
soil cover has not been disturbed. 

The lithologic character of the tuff in the pit is the same as that in the tuff in other pits in the area. 
The zone of soft pumice fragments at a depth of 20-25 ft in Pit 2 was not as well developed as in the 
neu· pit; the pumice fragments are smaller and wider spaced in the tuffaceous matrix. 

Numerous joints in the tuff are exposed along the walls of the pit. The joints range from open to 
closed with clay or alteration products. Most of the joints are near vertical and beneath the soil zone 
are clay filled. In general the joints appear to be the same type that occur in adjacent pits. 

The surface of the mesa slopes toward the east and southeast which makes the east rim the low rim 
of the pit. Fill from excavation of the pit is piled over the soil zone on the east side of the pit to raise 
the altitude of that rim .... 

We plan to make a detailed map [the map if made. has not been located (Jul~· 1976) I of the east and 
west walls of the pit when the weather permits. "116 

Type of Waste 

LA :'>iotebook 11866. January 5, 1963 through .June 26, 1964. as well as LA Notebook S-1065. ,June 26. 
1964 through October 20, 1965; and LA Notebook 6905. October 21. 1965 through June 30. 1967. logs 
waste for Pit 3 .104 

Mode of Disposal 

Pit :1 was constructed using Materials Waste Pits Standard Specifications. Engineering Drawing 
E~G-C 18463. Pit 3 is oriented north-south (see Figs. G-1. G-91. 

PIT 4 

Background 

Pit 4. Area G. was begun May 18. 1964. and finished near .Jul~· 1. 1964. 117 A trench was cut along the 
south side of Pit 4 so that debris from TA-l could be burned. 67 Pit 4 was put into immediate use for this 
purpose. March 30. 1965. there was a request for a site layout for disposal wells in Area G southeast of Pit 
4. 118 "There is enough space available for about five years usage in this area. This request is based on the 
assumption that we will close out Area C when the remaining disposal wells are filled. "118 A site layout of 
disposal wells southeast of Pit 4 does not appear to have been made. Pit 4 began receiving routine con
taminated waste during the first quarter of 1966. During the last quarter of 1967. Pit 4 was filled and 
covered to ground level. 119

•
93 
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Pit :1 . Area G looking south . 

Pit 7. Area G looking east. 

Fig. G-9. 
Photographs of Area G pits and trenches. 
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Pit ll. Area G looking south 

Pit 9. Area G looking southward before sumps and asphalt pa\'· 
ing put in . 

Fig. G-9 (continued) 
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Pit I:!. Area G looking ~;nut h . 
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Fig. G-9 (continued) 
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Pit l fi. Area G looking north . 
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Pit 17. Area G looking northwest. 

Fig. G-9 (continued) 
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August 7. 1975 -

Pit 20. Area G looking southeast. 

Pit 2 l.Area G looking northwest . 

Fig. G-9 (cant inued) 
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Pit :22. Area G lookm,: southeast. 
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Fig. G-9 (continued) 
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-~- .-.,... Trench A, Area G 
_ .; : :·,~i{~').:~~cr,;,:' Looking Nor.t~ __ 

Caving of holes primarily due to joints in tuff. 

Fig. G-9 (continued) 
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Geology and Hydrology 

August 3, 1974, an inspection was made of Pit 4. 

"The pit was excavated on an east southeast-west-northwest axis to an approximate depth of 25ft 
with a deeper slot being cut along the south wall where razed building materials could be burned. It 
was noted that several sections in the north and south walls had caved into the pit along fracture 
planes of the tuff. "~ 20 

A staff member of the USGS stated he would make a study of the fracture patterns of the tuff and 
would send a letter outlining his conclusions and recommendations to the Engineering Department. This 
letter has not been located (July 1976) .104 

Type of Waste 

Pit 4 records are found in LA Notebook 6905, October 21, 1965 through June 30, 1967, and LA 
Notebook 14995, July 3, 1967 through May 5, 1969.104 

Mode of Disposal 

Pit 4 was constructed using Materials Waste Pits Standard Specifications, Engineering Drawing 
ENG-C 18463. Pit 4 also contained a fire pit, dug along its south wall . Pit 4 is oriented east-west (see Fig. 
G-1). 

PIT 5 

Background 

A request for a new disposal pit, Pit 5, was made March 31 , 1965. 

"The radioactive waste disposal pit No. 3, currently in use at Area G, has an estimated life expec
tancy of six more months. At that time we will need a new pit for disposal of laboratory wastes. We 
had planned on having additional space in pit No. 4, but it now appears that the materials from 
DP- West laundry and TA-45 will fill this pit. "121 

The preliminary survey work was completed during the third quarter of 1965; 110 digging was accom
plished during the third quarter of 1966. 122 Pit 5 was put into use in the first quarter of 1967. 111 Pit 5 
received its final covering by the end of March 1974. 123 



Geology and Hydrology 

Pit 5 was inspected December 6, 1966. 

"The pit was constructed into two ash flows of the Bandelier Tuff. The contact between the flows is 
marked by a pumice zone which is well exposed on the north wall of the pit and along the western 
half of the south wall. The rim of the eastern half of the south wall has been cut and eroded belou· 
the contact. The ash flow units are of rhyolite tuff and are the same units as Pits 2 and 4. Both units 
in this area are of fairly competent rocks that would form a stable cut in the tuff: however, the 
numerous joints which are near vertical and strike in random directions have caused some large 
slabs of the tuff to dislodge from the walls of the pit. This is caused by intersection of joints behind 
the cut face .... the pit will not be used until these slabs are scaled from the wall (safety measures 
have been taken by H-1, as the entrance of the pit is roped off and posted) . The joints exposed in 
the walls of the pit range from closed to open as much as 1 in.; however, the joints immediately 
below the soil zone are filled with clay or altered material. Any open joints in the floor of the pit are 
filled with crushed tuff due to traffic of equipment used during construction. No open joints that 
would require filling were noted. 

The soil cover exposed in the walls of the pit ranges from about 0.5 ft to about 3ft. Along the south 
wall of the pit from about sections 2+ 75 to 3+90 ft the upper 8 to 4ft of the wall consists of fill 
material as the present pit was cut into the ramp leading into pit No. 3 which is now filled and 
covered. 

The land surface around the pit slopes gently to the southeast from an altitude of 6678 ft at the 
northwest corner to an altitude of 6658 ft at the. southeast comer. The bottom of the inner pit is at 
an altitude of 6643 which is about 50ft above the floor of Canada del Buey and Pajarito Canyon. "124 

Type of Waste 

Pit 5 records are found in LA Notebook 6905, October 21, 1965 through June 30. 1967. and LA 
Notebook 14995. July 3, 1967 through May 5, 1969. 104 Pit 5 record:; can also be found in LA Notebook 
15953. April 9, 1969 through April 19. 1972. and in LA Notebook 14909 .. January 13. 1972 to present .104 

Mode of Disposal 

Pit 5 was the first pit to be constructed under the formalized USGS guidelines (Appendix Eland the 
new Standard Pit Specifications, Engineering Drawing ENG-C 25703 . Pit .5 is :10.6 m (100ft) wide. 1R2.9 
m (600ft) long. with a maximum depth of 8.18 m (29ft). It has an inner pit that is 1.1 .2 m (;')() ft) wide. 
121.9 m (400ft) long, with a maximum depth of 1.5 m (5 ft) 124 (see Fig. G-10) . In some places Pit.') is 10.4 
m (34ft) deep. The pit walls slope 1/4 to 1. Pit 5 is oriented east-west (see Fig . G-1 ). 

PIT 6 

Background 

The request for disposal Pit 6 was made in the first quarter of 1968. 126 The digging of Pit 6 was hegun 
July 1969126 and it was in use by October 15 of that year. The perimeter fence for Area G was also moved 
westward at that time to include Pit 6.9 5 Pit 6 began receiving routine contaminated waste during the 
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Fig. G-10. 
Pit 5, Area G, showing inner pit 15.2 m (50ft) wide, 121.9 m (400ft) long with a maximum 
depth of 1.5 m (5 ft). 

first quarter of 1970.127 It was closed out in August 1972 and the final cover may have been complete in 
October. 90 On .June 12. 1976 "top soil"* from TA-l was spread over Pit 6.286 

Geology and Hydrology 

An inspection of Pit 6 was made on September 24. and October 9. 1969. 

"The soil cover averages about one ft thick around the edges of the pit; however, in some places the 
soil has been stripped to the top of the tuff. The pit is completed within a single ash flow which is 
tentatively correlated with Unit 2 at the Meson Facility and at Mortandad Canyon. The tuff is 
moderately welded, light-gray in color. It is fairly competent though several blocks have fallen from 
the north and south walls due to intersecting joints u;ithin the wall. 

*This soil had traces of Pu-contamination . Group H-8 analyses showed 38 samples with no detectable 
contamination and 2 samples with 20 pCi /g. 286 



The majority of the joints range from vertical to about 60° from horizontal. The joint frequency 
averages about one joint per six feet along the pit wall. Orientation of 190 joints showed three major 
joint sets. Twenty-four percent of the joints were oriented from N. 20° W. to N. sao W.; 17C::C were 
oriented from N. sao E . to N. 70° E.; 1S% were oriented from N. 1 oo W. to N. 1 oo E. : the remaining 
44% of the joints were of random orientation. Beneath the soil zone joints in the tuff are filled with 
dark-brown clay derived from weathering of the tuff. The joints in the tuff range from closed to 
open as much as one in. and are filled or plated with light-gray clay or precipitate which in places 
contains some organic material from roots. "128 

Type of Waste 

LA Notebook 15953, April 9, 1969 through April 19. 1972. and LA Notebook 17335, April 19. 1972 
through August 16, 1972, log waste for Pit 6.104 

Mode of Disposal 

Pit 6 was constructed in an east-west direction under Standard Pit Specifications. Engineering Draw
ing ENG-C 25703. It was the last pit to be constructed with a 30.5 m (100 ft) width (see Fig . G-1). 

PIT 7 

Background 

Excavation of Pit 7 was completed August 3, 1973. 129 Pit 7 was put in use March 28, 1974. It received its 
last delivery October 8, 1975.13° Final covering began October 10. 1975131 and finished March 3. 1976 (per
sonal communication J. Enders, H-7). On June 12, 1976 "topsoil"* from TA-l was spread over Pit 7. 286 

Geology and Hydrology 

A survey of Pit 7 was completed August 27. 1973. 

"The pit conforms .. . to guidelines for pit construction outlined in a memo from the USGS to ENG-3 
dated June 30, 1965 [Appendix E] ."132 

"I. The pit is 50 ft from the canyon rim. 

2. Maximum depth of the pit is above adjacent canyon floors. 

3. The long dimension of the pit is parallel to surface topographic contours. 

4. There are numerous joints and fractures in the walls of the pit . Joint frequ ency is about I joint 
per 6ft of wall in the pit. This is about the same frequency as found in other pits in the area . Most of 
the joints are vertical or near vertical - the lowest angle is not less than 60° from a horizontal 
plane. 

*This soil had traces of Pu-contamination . Group H-8 analyses showed 38 samples with no detectahle 
contamination and 2 samples with 20 pCi/g. 286 
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Forty-two percent of the joints are root-filled. None of the joints stands open greater than 1 in . 
Some joints appear to be filled with soil even to a depth of 25-30 ft . 

Pit 7 is dug in Unit 2b of the Tshirege member of the Bandelier Tuff. "133 

Joint data were collected for Pit 7 August 23, 24, and 27, 1973 (see Fig. G-Ill. 

Type of Waste 

As of July 1974, Pit 7 replaced Pit 17 for low-level transuranic waste. Records of waste placed in Pit 7 
from March 28, 1974 to October 8. 1975 are found in LA Notebook 17339. 

Mode of Disposal 

Pit 7 is 15.2 m (50ft) wide and 182.9 m (600ft) long, with a maximum depth of approximate!~· 9.1 m 
(30ft). It is oriented east-west (see Figs. G-1. G-9l. 

PITS 8, 12, 16, 17, AND 21 

Background 

Five disposal pits (8. 12. 16, 17, and 21) were requested in the first quarter of 1971.'34 They were begun 
at the end of April'36 and completed during the second quarter of 1971. 136 The perimeter fence for Area G 
was moved west to inclose these pits during this quarter. 137 Pits 8, 12. and 16 were in use at the end of 
1971.92 Pit 17 received its first waste August 2, 1972, and Pit 21 received its first waste August 16, 1972. 

Pit 8 received its final cover of dirt May 27, 1974: Pit 17. filled March 1. 1974. received its final covering 
b~· the end of March. Pit 21, filled December 16. 1974. received its final covering in December: Pit 16. 
backfilled to ground level August 1975. received a covering of top soil December. 1975 and Pit 1~ received 
backfill to above ground level during the week of December 22-26, 1975. 123

·
130

·
131 

Geology and Hydrology 

G-36 

On July 20. 1971. a survey was made of Pits 8. 12. 16. 17. and 21. 

"(]) The pits inspected were 50ft from the canyon rim (2) Maximum depths of the pits were above 
adjacent canyon floors (3) Generally the pits were laid out with long dimension parallel to surface 
topographic contours . Pit 21, the long dimension is at right angles to the contours ... ( 4) There are 
numerous joints and fractures in the walls of the pits. Joint frequency is about 1 joint per 6ft of wall 
in the pits. This is about the same joint frequency as found in other pits in the area. Most of the 
joints are vertical ranging from 70 to 90° from a horizontal plane. 

Pits 8, 12, 16, and 21 cut through two ashflows in Unit 2. The contact is characterized by increase in 
size of pumice fragments and thin layers of reworked sediments. Pit 17 is within the lower ashflow. 
It was noted that in several of the pits that (sic) the thin sediments in the contact were offset several 
inches along near vertical joints cutting both ashflows. The offset is probably caused by compaction 
of the lower flows ... "138 
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Type of Waste 

Records of waste in Pit 8 are found in LA Notebook 17339, October 4. 1971 to March 27, 1974. LA 
Notebook 17338 logs waste in Pit 12 from October 6. 1971 to November 24. 1975. Pit 16 waste records are 
found in LA Notebook 17337 from October 15. 1971 to August 16, 1974 and in LA Notebook 17900 from 
August 27, 1974 to July 9, 1975.287 LA Notebook 17336 logs waste in Pit 17 from August 2. 1972 to March 
1, 1974. LA Notebook 17845logs waste from August 16. 1972 to August 28. 1974, and LA Notebook 17900 
logs waste from August 30, 1974 to December 16, 1974 for Pit 21. 104

•
131 

In 1970 compliance with AEC-IAD-0511-21 was initiated.91 Following a decision made during the third 
quarter of 1971 137 Pit 8 was put into use for storage of 210 l (55 gal) barrels of sludge from the H-7 waste 
treatment plants: Pit 12 was put in use for storage of plutonium-contaminated material estimated to ex
ceed 10 nCi/g; Pit 16 was put in use for crates and drums containing uranium-contaminated material: 
Pit 17 would be put in use for low-level ( < 10nCi/g) TRU waste delivered by Dempster Dumpsters: and 
Pit 21 would be put in use for low-level uranium-contaminated material delivered by Dempster 
Dumpster. Later Pit 8 received not only sludge drums but also "nonretrievable" TRU waste .123 

Plutonium-contaminated material stored in Pit 12 was transferred to Pit 9 when that pit was completed. 
Pit 12 (1975) was used for nonretrievable waste. 

Sites generating transuranic waste placed in Pit 17 are: TA-:1. SM-29. Wings 2. :1. 4. 5. 7. and 9: TA-:1. 
SM-184. OHL Bldg.; TA-43, HRL-1. HRL Bldg: TA-48 , 1, E. Side and S.W. Side: TA-48, 8. KW. Side: 
TA-.'JO. 1. S.E. Side: TA-35. Bldg. 2. 10-Site: TA-3:1. 86: TA-3. SM-:10: TA-41. Bldg. 4. W-Site: TA-21. 2-
il. S. Side: TA-21 , 3-4, N. Side: TA-21. 150: TA-21. 2.'J7; and TA-21. 2. ::\f. Side. 139 

Sites generating uranium waste placed in Pit 21 are: TA-3, SM-102: TA-3. SM-66. Docks 1. 3. 4. and f) 

and W. Side: TA-3, SM-35. Press Bldg.: TA-3. SM-40. TA-21. 152-1.'J;'i: TA-21. 3-4. S . Side: TA-46. Bldg. 
31: TA-18, Kivas 1. 2. and 3 and Bldg. 129: TA-2. Bldg. 1. Omega: TA-1.'J. R-184: and TA-18. Bldg. 70. 139 

Mode of Disposal 

Dimensions of Pits 8. 12. 16. 17. and 21 differ from Standard Pit Specifications. E:\G-C' 2;170:1. Pits 8. 
12. and 16 are 7.6 m (25ft) wide. 121.9 m (400ft) long, and 7.6 m (2.1 ftl deep. Pit 8 walls slope approx
imately 1 on 8; Pit 12 walls are almost vertical: and Pit 16 walls slope approximately 1 on 10. Pit 17 is 
15.2 m (50ft) wide. 182.9 m (600ft) long. and 7.6 m (25ft) deep. Pit 21 is 15.2 m (.10ft) wide. 121.9 m (400 
ft) long. and 7.6 m (2.) ft) deep. Pit 17 walls slope approximately 1 on 6: Pit 21 walls slope approximate!~· 
1 on 12 .140 Pits 8. 12. and 16 are oriented northeast-southwest: and Pits 17 and 21 are oriented northwest
southeast (see Figs. G-1 , G-9). 

PIT 9 

Background 

Construction of Pit 9 was requested Februar~· 4. 1974 .123 Construction began in .June 197 4 and Pit 9 \vas 
put into use !\Iovern ber 25, 197 4. Covering for its first cell began December 20. 197 4 and was complete 
July 11 , 1975. 141 Stacking of waste in Cell 2 began in mid-December 1974 .141 

Geology and Hydrology 

November 18, 1974, joint data were collected for Pit 9 (see Fig. G-11 ). 
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Type of Waste 

Retrievable transuranic wastes, i.e., waste materials which contain 10 nCi/g 239Pu. or 233U. or 100 nCi/g 
238Pu, are stored in Pit 9. LA Notebook S-2141 records waste stored in Pit 9 from November 25. 1974 to 
present (July 1976).287 

Mode of Disposal 

Pit 9 is 9.1 m (30ft) wide. 121.9 m (400ft) long, with an average depth of6.2 m (20ft). The south end of 
Pit 9 has a slope of 1 to 2. 142 Pit 9 is oriented northeast-southwest (see Figs G-1 , G-9). 

The bottom of the pit is graded and asphalt paved and curbed to promote drainage away from the 
wastes. Any moisture moving on the asphalt surface drains into two 1.8 m (6ft) diameter, 3.05 m (10ft) 
deep asphalt-lined sumps at the northwest corner of the pit where it is sampled for contamination and. if 
necessary. is removed to the liquid waste treatment plant. 

Waste materials, specially packaged in 210 l (55 gal) drums with 10 mil plastic liners or in fiberglass
coated crates are stacked within the curbing to a height of 1 m (3 ft) below the ground surface for a pit 
length of 17m. The waste stack is then covered with 12 mil nylon-reinforced plastic sheeting followed by 
pl:vwood on the top and a 1 m (3 ft) layer of crushed tuff. The 1 m (3 ft) of crushed tuff between waste 
stacks provides a firebreak. 

PIT 13 

Background 

ExcaYation of Pit 13 began August 2. 1976 and was completed August 26. 1976. 

Geology and Hydrology 

"The field survey of Pit #13 was completed on October 28, 1976. Pit #13 meets all geologic criteria 
mentioned in detail below and is approved for use. 

The long axis of the pit strikes parallel to topographic contours (about N 70 E ). It is a minimum 
of 40 m from the canyon rim and the bottom is at least 20 m above adjacent canyon floors . 

The pit is excavated in two flows of Unit 2B of the Tshirege Member of th e Bandelier Tuff. As in 
Pits #20 and #22, a 2 em-thick reworked layer separates the two flows in some areas. In other areas, 
the contact is marked by a zone of less-dense welding in the bottom of the upper flow . On the west 
u·all of the pit, the contact intersects the south ramp at 12.2 m and th e north ramp at 104m north of 
the south end. On the east wall, it intersects the north ramp at 23m and the south ramp at 106.4 m 
south of the north end. 

In comparison to Pit #22, there are less fractures in the walls of this pit . The density of occurrence 
of major fractures is I every 2. 71 m . Two-thirds of the fractures dip 80° or more. Sixty percent of the 
fractures are weathered or have roots to the bottom of the pit. No fracture was open more than 4 
em . One fracture is an apparent normal fault u·ith apparent vertical displacem ent of only 5 em . 

Photographs (Neg. No. 7612383-7612429) and descriptions of major fractures in Pit #13 are in the 
files of H-8 ... "291 
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Type of Waste 

Uranium, fission products, and induced activity wastes are disposed of in Pit 13. The first waste 
delivery was November 4, 1976. LA Notebook 17900 records waste disposals to Pit 13. 

Mode of Disposal 

Pit 13 is 12.8 m (42ft) wide. 121.9 m (400ft) long with a maximum depth of 8.5 m (28ft). The pit is 
oriented northeast-southwest (see Figs. G-1, G-9) . 

PIT 19 

Background 

April 6, 1971, a request for a decontamination pit at Area G was made89 because: 

"Due to the rupture of a drum while attempting to recover a pump in Pit 6, Area G, TA-54, three 
Zia trucks and three dumpsters were contaminated. Attempts were made to clean these items at 
TA-50 . .. We are requesting that a decon pit ... be excavated ... Since we will not be able to complete 
the decontamination on the highly contaminated vehicles until such time as we can obtain this 
facility, we feel it is urgent that this be done immediately. "89 

The decontamination pit was dug April 7-8, 1971. 134 

The following was discussed in March 1975: 143 

"Group H-5 presently is planning to carry out research on "Cancer Suspect Agents". The work will 
be done in a room in the CMR Building in a "hot" area; consequently, although no radioactiv e 
materials are directly involved, the solid waste generated will be considered as radioactive and will 
require burial at Area G, TA-54. 

A major uncertainty at this time, however, is that retrieval and subsequent treatment of this solid 
waste may be required in the future . The volume of waste will be small; only about one 4 yd3 

Dumpster every 2-3 months. Because of this slight possibility for retrieval, it is proposed that this 
waste be disposed of in the small "decontamination" pit now at Area G. Required usage of such a pit 
is very remote and other pits in the area always could be used if needed. Based on the size of the 
"decontamination" pit (30' X 120' X 12') and anticipated waste volume, the pit should be usable for 
about 2-3 years. This is more than sufficient for the presently planned work. "143 

The Decontamination Pit became Pit 19. It received its first waste under its new use definition 
November 21 , 1975. 131 

Geology and Hydrology 

No specific information available. 

Type of Waste 

Some alpha contamination is present in the bottom surface of Pit 19. 143 

Waste from research on "Cancer Suspect Agents" done b~· Group H-.j in the basement of Wing Four. 
SM-29 is logged in LA Notebook 17339 from November 21, 1975 to present (July 1976). 130

·
13

1.
143

·
288 
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Mode of Disposal 

The decontamination pit is approximately 9.1 em (30 ftl wide. 45.7 m (150ft) long, and 3.7 m (12ft) 
deep . It is oriented northeast-southwest (see Fig. G-1}. 

Because waste placed in Pit 19 might need to be retrieved in the future. " ... a plastic layer was placed in 
the bottom of the pit and about 6 inches of crushed tuff was placed on top of the plastic"130 so that the 
waste would not be contaminated by the pit .143 

PIT 20 

Background 

Excavation of Pit 20 began June 10, 1975130 and finished August 6. 1975. It was put into use November 
26, 1975.131 

Geology and Hydrology 

.Joint data 144 were collected for Pit 20 at the end of summer 1975. 

Type of Waste 

Pit 20 replaced Pit 7 for low-level (<IOn Ci/g) transuranic waste. Records of waste placed in Pit 20 
from November 26, 1975 to present (July 1976) are in LA Notebook 17338. 131 Most of the waste in the first 
5 layers is dirt from a TA-l clean-up operation. 130 

Mode of Disposal 

Pit 20 is 21.3 m (70ft) wide and 182.9 m (600ft) long. with a maximum depth of approximately 12.2 m 
(40 ftl. It is oriented northwest-southeast (see Figs. G-1 , G-9) . 

PIT 22 

Background 

Work began on Pit 22 December 22. 1975.130 Excavation was completed Januar:-.· 8. 1976. 

Geology and Hydrology 

"The field survey of Pit #22 was completed on August 11 , 1976. 

The long axis of the pit strikes parallel to topographic contours (approximately N37W). The edge of 
the pit is a minimum of 30.5 m from the canyon rim and the bottom is at least 20m abov e adjacent 
canyon floors . 

The pit is excavated in two flows of Unit 2B of the Tshirege Member of the Bandelier Tuff. In some 
locations, a 2 em-thick reworked layer separates the two flows. In other locations, the contact is 
marked by a zone of less dense welding in the bottom of the upper flow .... 
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On the southwest wall, the contact intersects the northwest ramp of the pit 17. 7 m southeast of the 
northwest end (near Fracture #13 on the photos) and intersects the southeast ramp 116m southeast 
of the northwest end (at Fracture 58). On the northeast wall, the contact intersects the northwest 
ramp of the pit 18.6 m southeast of the northwest end (1 .6 m southeast of Fracture #64); it inter
sects the southeast ramp 113.4 m southeast of the northwest end (3m southeast of Fracture #101 ). 

Fractures are numerous in the walls of the pits. A major fracture is one that has a fairly constant 
strike and which intersects the pit wall from top to bottom. The density of occurrence of major frac
tures is 1 every 2.4 m . Seventy percent of the fractures dip 80° or more. At least thirteen percent 
show some signs of weathering and fourteen percent have roots to the bottom (9 m below the surface 
in some locations). No fracture was open more than 3 em. 

Fractures 52, 53 and 55 are apparent normal faults. (The northwest side has moved down relative to 
the southeast side) . The apparent vertical displacement is 7 em on Fractures 52 and 53 and 9 em on 
55. 

Photographs (CN76-1067 to 1084) and descriptions of major fractures in Pit #22 are in the files of H-
8 .. . ''289 

Type of Waste 

Pit 22 will be used for low-level transuranic waste. Eight sections of filter plenum were placed in 
the pit September 20, 1976.288 

Mode of Disposal 

Pit 22 is 15.2 m (50ft) wide and 121.9 m (400ft) long with a maximum depth of approximately 
10.7 m (35 ft) . It is oriented northwest-southeast (see Figs . G-1. G-9\. 

PIT 24 

Background 

Excavation of Pit 24 was completed September 14. 1973. 129 Radioactive waste container fire tests 
(Memo H8-WM-350. December 5, 1974) began in Pit 24. on December 12. 1974 . Pit 24 began receiv
ing wastes July 3. 1975. 131 Final backfill of Pit 24 was begun October 1976.290 

Geology and Hydrology 

Joint data were collected for Pit 24 November 21. and December 4 and 10. 197:3. and .June 2-L 2.') 
and 27 , 1975 (see Fig. G-11). 

Type of Waste 

Pit 24 replaced Pit 21 for low-level uranium waste . \·Vaste records for Pit 24 from .July :3 . 197,5 to 
November 2, 1976 are in LA Notebook 17900.13

1.
287 Pit 24 received uranium. tritium. mixed fission 

products, and mixed activation products wastes .287 



Mode of Disposal 

Pit 24 is 15.2 m (50 ft) wide and 182.9 m (600ft) long, with a maximum depth of approximately 
7.6 m (25ft). It is oriented east-west (see Figs . G-1, G-9) . 

DISPOSAL SHAFTS 

Background 

Another request for disposal shaft layout was made May 5, 1965; 146 two previous ones do not ap
pear to have been acted upon. 1

•
8

•
118 

"We estimate that the disposal wells in Area C of the contaminated waste disposal area will be full 
by the end of this year. The general opinion seems to be that when these wells are full u:e should 
close out Area C and move all of our contaminated waste disposal operations out to the Mesita del 
Buey area [Area G). 

Will you please prepare a layout for disposal wells in Area G, using the same spacing as we had in 
Area C. "1

•
6 

Preliminary survey work for location of 10 disposal shafts west of Pit 2 was completed during the third 
quarter of 1965.110 By the end of 1965 the 10 disposal shafts were dug.'., Shafts 1, 2, 3, and 11 were put 
into use in the first quarter of 1967.111 (See Table G-VI.) 

Geology and Hydrology 

Some of the 1.8 m (6ft) diameter shafts at Area G have been inspected by means of a bosun's chair. 
Structural defects caused by fracturing prevented ingress of Shaft 39 (personal communication. W . D. 
Purtymun, H-8) 

March 4, 1975 Shafts 51 through 57 and 67 through 69, which are 0.6 m (2ft) diameter shafts were en
tered and fracture data were collected.168 

Type of Waste 

LA Notebook 12442 logs waste which went into disposal shafts in Area G from April 21. 1966 to 
February 24, 1976 and LA Notebook S-2306logs waste from March 3, 1976 to present (December 1976) .288 

See Appendix G for a listing of the contents of the 97 shafts in Area G. 

Mode of Disposal 

Shafts 1 through 10, 24 through 33, 40 through 49. 51 through 57, 67 through 69, and 71 through 90 are 
0.6 m (2ft) diameter, 7.6 m (25ft) deep, unlined shafts. Shafts 11, 12. 13, 58. and 61 through 66 are 0.9 m 
(3ft) diameter, 7.6 m (25ft) deep, unlined shafts. Shafts 35 through 38 are 0.9 m (3ft) diameter, 12.2 m 
(40ft) deep, unlined shafts . Shafts 91 through 95 are 0.9 m (3 ftl diameter. 15 .2 m (50ft) deep unlined 
shafts. Shafts 14 through 23 are 0.3 m (1ft) diameter , 7.6 m (25ft) deep. cement-lined shafts . Shafts :1-L 
39, 50, 59. 60, 70 and 150 are 1.8 m (6ft) diameter. 18.3 m (60ft) deep shafts: Shaft 96 is a 1.8 m (6ft) 
diameter , 15.2 m (50ft) deep shaft. While open all 1.8 m (6ft) diameter shafts are covered with steel 
shaft covers which are 2.4 m (8ft) high. 1.8 m (6ft) diameter cylinders with lids. Construction details are 
given on Engineering Drawing ENG-R 3638. The shaft cover projects above ground level about 0.9 m (:1 
ft) . Figure G-12 shows location and typical shaft construction. 
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TABLE G-VI 

HISTORY OF DISPOSAL SHAFTS AT AREA G, TA-54* 

Date of Date of 
Shaft Date First Last Date 

No. Augered Delivery De l i ver y Sea led 

1 4th quarter, 1965
147 4-21-66 1-20-67 8- 8-67 

2 4th quarter, 1965
147 4-21-66 6-13-6 7 8- 8-67 

3 4th quarter, 1965
147 4-21-66 11- 9-67 10- 2-6814 8 

4 4th quarter, 1965
147 4- 5-67 1- 2-68 10- 2-68 

5 4th quarter, 1965
147 6- 7-67 1-26-68 3-27-68

14 9 

6 4th quarter, 1965
147 6- 7-67 3- 7-68 3- 27-68 

7 4th quarter, 1965
147 6- 7-67 9-19-68 10- 2-68 

8 4th quarter, 19 .) 5147 4-22-68 1-15-69 4-11-69150 

9 4th quarter, 1965
147 6-17-68 4- 9-69 4-11-69 

10 4th quarter, 1965 2-26-69 8-25-69 11-25-69 

11 July, 1966151,1 52 1-30-67 11-11-69 11-25-69 

12 July, 1966151,152 7-29-66 3-19-70 6- 9-70 

13 July, 1966151,15 2 9-23-66 5-25-70 6-10-70 

14 July, 1966151,152 9-21-67 9-l0-69 be fore 11-10-72 

15 July, 1966151,15 2 11-25-69 6-16-70 be fore 11-1 0-i 2 

16 July, 1966151 , 152 11-25-69 11-25-69 11-25-69 

17 July, 1966151,1 52 3-30-70 12- 2-74 3-23-76 

18 July, 1966151,152 7-13-70 3- 2-73 3-23-76 

19 July, 1966151,152 10-21-71 4-26-74 3-23-76 

20 July, 1966151,152 5-29-74 6-1 2-75 3- 23-76 

21 July , 1966151,152 open 

22 July, 1966151,152 open 

23 Jul y, 1966151, 152 open 

24 3rd quart er, 1968
94 

9- 3-69 12- 8-70 5- 7-71 

25 3rd quart e r, 1968
94 

9-29-69 2-16-71 5- 7-71 

26 3rd quart'er, 1968 94 12-10-69 6-23-70 5- 7-71 

27 3rd quarter, 1968 
94 

5- 6-70 8-25-70 5- 7-71 

28 3rd quarter, 1968 
94 

6-23-70 7-21-70 5- 7-·;!. 

29 3rd quart e r, 1968 
94 

7- 9-70 1-20-71 5- 7-71 

30 3rd quarter, 1968
94 

7-28-70 2-26-71 5- 7-71 

31 3rd quarter, 196894 
9-24-70 2-16-71 5- 7-71 

32 3rd quarter, 1968
94 

5-27-70 10-18-71 before 11-10-72 

33 3rd quarter, 1968 
94 

10-26-70 3-15-71 5- 7-71 

34 10-6-6995,153 2- 3-70 4-19-72 8- -72 

35 May, 197097,153 9- 7-71 1-13-72 before 11-10-72 

36 May, 197097,153 6- 9-70 6- 9-70 open 

37 May, 197097,153 6- 9-70 6- 9-70 open 

38 May, 197097,153 6- 9-70 6- 9-70 open 

39 3rd quarter, 1970
154 

8-11-70 10-26-73 11-27-73 
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TABLE G-VI (Continued) 

Date of Date of 
Shaft Date First Last Date 

No. Augered Delivery Del ivery Sealed 

40 June 9, 197097 3- 5-71 5- 6-71 5- 7-71 

41 June 9, 197097 3-12-71 8-31-72 before 11-1 0-72 

42 June 9. 1970
97 

3-16-72 10-25- 72 before 11-10-72 

43 June 9. 1970
97 

7- 1-71 8- 3-72 before 11-1 0- 7 2 

44 June 9, 197097 8-25-71 8- 3-72 before 11-10-i:' 

45 June 9, 1970
97 

9- 7-71 8-17-72 before 11-10-72 

46 June 9, 1970
97 t.- t.-72 8-29-72 before 11-10-72 

47 June 9, 1970
97 

4- 6-72 7-13-72 before 11-10-72 

48 June 9, 197097 6-19-72 10- 5-72 before 11-1 0- 72 

49 June 9, 197097 6-15-72 9-28-72 before 11-10-72 

50 May, 1974155 6-13-74 4-15-76
286 

6-10-76 

51 12-31-71. 2-27-75
1
"

1 
10- 2-75 6-10-76 

52 12-31-74 9- 8-751t. 1 6-17-76
286 

7-12 - 76 

53 12-31-74 11-20-75141 4- 2-76286 6-10-76 

54 12-31-74 6-16-76
286 

open 

55 12-31-74 open 

56 12-31-71. open 

57 12-31-71. open 

58 2nd quart er, 1972156 
7-21-72 9-18-73 11-21-73 

59 Jan.-Feb. 1973157 
2-11.-73 5-30-74 4th qu a rter, ' - ' , .. 

60 2nd quarter, 1972156 12-11-72 2-16-74 3-24-75 

61 2nd quarter, 1972156 
6-25-73 2- 8-74 5-17-74 

62 2-20-73157,153 t.- 8-71. 2-20-76 3-23-76 

63 2-20-73157,153 1-19-76 1-19- 76 3- 23-76 

64 2-20-73157,153 open 

65 2-20-73157,153 open 

66 2-20-74157,153 t.-30-76 6-29-76 8-31-76 

67 12-31-74 open 

68 12-31- 71. open 

69 12-31-74 open 

70 12-31-71. 1-10-7 5 2-20-76 3-23-76 

71 9- 2-76 

72 befor e 11-10- 72 3- 1-72 3- 1- 73 11-21-73 

73 before 11-10-72 1-19-73 3- 8-73 11-21-73 

74 3- 2-73153 3- 8-73 5-30- 7 3 11- 21-73 

75 3- 2-73153 5-31-73 10-12-7 3 11-21-73 

76 3- 2-73153 10-26-73 t.- 4-74 5-17-74 

77 3- 2-73153 1-10-74 5- 2-74 6-25-74 

78 3- 2-73153 6-12-74 3- 6-75 3-21.-75 

79 3- 2-73153 10- 8-74 12-16-75 3-23-76 

80 3- 2-73153 6- 6-75
1
"

1 
2-17-76 7-12-76 
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TABLE G-VI (Continued) 

Date of Date of 
Shaft Date First Last Date 

No. Augered Delivery Dcliverv Sealed ---

81 3- 2-73153 5-15-75141 5-13-75 7-12-76 

82 9- 2-76 

83 9- 2-76 

84 9- 2-76 

85 9- 2-76 

86 9- 2-76 

87 9- 2-76 

88 9- 2-76 

89 9- 2-76 

90 9- 2-76 

91 9- 2-76 

92 9- 2-76 

93 9- 2-76 

94 9- 2-76 

95 9- 2-76 

96 9- 2-76 

150 5- 3-76 5-13-76
286 open 

*Data (unless referenced) are from LA Notebook 12442. 

TRENCHES A & B 

Background 

Trench A and Trench B of the 238Pu storage facility were begun January I. 1914. and finished March 
21-22 . 1914 .123 Placement of drums in Trench A began March 4. 1974 . Trench A was filled on October 29. 
1974 and covered hy the second week of November 1974. (Personal communication .. J. Warren. H-/l. 
Trench B was put into use March 2.'1. 1974 .141 Excavation of Trench C began September 1976 and was 
completed September 10. 1976. Mounding over Trenches A and B was completed September 80. 1916. 

Geology and Hydrology 

No specifi c information available . 

Type of Waste 

v\'aste records for Trench A and Trench Bare found in LA Notebook 17:335 from March 4. 1974 to pre
sent (December 19/6).287 Waste consists of heat source 238Pu (80% 238 Pu. 16% 239Pu. :3% 240Pu. and 1% 
other). For reasons such as the following. this waste was placed in casks in the tren ches instead of in Pit 
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9: (1) nuclear heating, (2) radiolytic gas formation, (3) radiation emitted from wastes. In the future , 
other retrievable waste besides heat source 238Pu might be placed in the casks for similar reasons. There 
is an average of 18 g 238Pu/cask. The maximum amount any cask may contain is 40 g 238Pu. 

Mode of Disposal 

Trenches A and Bare 4.0 m (13ft) wide and 1.8 m (6ft) deep . Trench Cis 4.0 m (13ft) wide and 2.4 m 
(8ft) deep. Trench A is 80.9 m (262 .5 ft) long, and Trenches B and C are 66.7 '11 (?18 . 75ft) long. Two rows 
of 0.9 m (3 ft) diameter, 0.6 m (2 ft) deep holes123 were augered on 1.2 m (4 ft) centers in the floors of 
Trenches A and B. The rows were on 1.0 m (3.2 ft) centers (see Fig. G-13) . Into each hole was placed a 
concrete cask (Fig. G-14) which holds two 115 t (30 gal) metal drums.U3 No holes were augered in the 
bottom of Trench C.282 The trenches are oriented northwest-southeast (see Fig. G-9) . 

There are 20 numbered casks to an "array." Each array is backfilled with crushed tuff up to the rims of 
the casks. After placement of wastes in the casks the lids are sealed with asphalt material. When each 
array is filled , corrugated "Q-Decking" is placed on top of the lids of the casks to create an air space 
between the top of the casks and the overlying 1m (3ft) of crushed tuff which fills the trench. Each array 
is separated from the next array by 1.5 m (5 ft) of crushed tuff. 

Trench A contains 120 casks in 6 arrays. Trenches B and C contain 100 casks in 5 arrays. In a trench 
each cask has a location number and, on a red plastic tag, an identification number. The drums placed in 
the casks carry identification numbers which are recorded on numbered radioactive solid waste disposal 
sheets. On the radioactive solid waste disposal sheets, trench letters appear under the pit column (See 
Table G- VII). 

VI. STUDIES AND MONITORING 

In March 1950 the USGS drilled two test wells, T-5 and T-6, in the floor of Pajarito Canyon south of 
Mesita del Buey for geologic and hydrologic information77 (see Fig. G-2). Test well T-5 (SW 1/4 SE 1/4 
sec . 31 , T . 19 N ., R. 7 E.) ue was approximately 472.4 m (1550 ft) south-southwest of the center of Area G. 
It was an 80.2 m (263ft) hole with a diameter of 61 em (24 in.) . No water was encountered (see Table G
Il) . Test well T-6 (SW 1/4 NE 1/4 sec . 36, T. 19 N. , R. 6 E .)159 was approximately 2.3 km (1.4 miles) west
northwest of Area G. It was a 91.4 m (300ft) hole . No water was encountered (see Table G-Ill} . 

December 7, 1956, J . E Weir, Jr. and J. H . Abrahams, Jr. of the USGS made a geologic investigation of 
Mesita del Buey at the request of the AEC. 73 The purpose of the investigation was to determine if Mesita 
del Buey was a suitable burial site for radioactive wastes. 

G-48 

"Mesita del Buey is capped with the welded tuff (upper) m ember of th e Bandelier Tuff, which may 
be subdivided into several distinct lay ers. The top layer of th e m esa- capping is about 85ft thick 
near the road junction and a maximum of about 50 ft thick near the Tsh irege ruins. The layer 
beneath this, a pumiceous tuff, is about 30 ft thick tou·ard th e west end and thins to about 10ft 
thick toward the east end of th e proposed burial area. The upper feu: fee t of th e basal unit of the 
Tshirege member crops out in Pajarito Canyon and Canada del Buey, and was noted to be ag
glomeratic and moderately pumiceous. Information from th e logs of the two tes t holes drilled in Pa
jarito Cany on show that lay ers of welded tuff occur in th e subsurfa ce of th e basal unit . Th is lower 
unit of basically welded tuff is 60 to 100 ft thick under the area studied. 

The two basal members of Bandelier Tuff are m ore pumiceous and perm eable than the T shirege . 
member and underlie the top member. Th e Puye Conglom erate underlying th e Bandelier Tuff is en
countered in drilling about 200ft beneath th e base of th e Tshirege m ember toward the west end of 
the proposed burial pit area. A basalt bed occurs about 130 ft beneath th e base of the Tshirege 
m ember toward the east end of the proposed burial pits. Th e Puye Conglom erate is a water-laid 
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G-50 

~ 
3/4/74 

3/6/74 

3/8/74 

3/18/74 
3/25/74 

10/29/74 

Cuk 
~ 

120 
:l9 
118 
-117 
116 
115 
114 
113 
112 
111 
110 
109 
108 
107 
106 
lOS 
104 
103 
102 
101 

100 
99 
98 
97 
96 
9S 
94 
93 
92 
91 

90 
89 
88 
87 
86 
as 
84 
83 
82 
81 

80 
79 
78 
17 
16 
75 
74 
13 
72 
7i 
70 
18 
17 
16 
15 
14 
13 
12 
11 
10 

A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-' 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 
A-6 

A-5 
A-5 
A-S 
A-S 
A-S 
A-5 
A-5 
A-S 
A- 5 
A-5 

A-5 
A-S 
A-S 
A-S 
A-5 
A-S 
A-S 
A-5 
A-5 
A-5 

A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A··4 
A-4 

A-I 
A-I 
A-I 
A-1 
A-1 
A-I 
A-I 
A-1 
A·· l 

TAll Lf. C- \'! I 

DRL'!1 A~:D L\Si: Ll:C\TJO~; tot< TR!·::; cm: s A, B, ASD C 

w\ Noteboo k 17335 

Trench A 

------------~--------------

0 
8 
----------------~ 

Oruca,b 

~ 
11 16 

5 21 
15 20 
4C IOC 

19C lJC 
14 ~ 1 

9 8 
12 18 

3 6 
lC & ?C 

31 ' 63 
5~ ' 26 
~c 61 
29 59 
24 ~8 

28 36 
2 7 25 
3~ 35 
30 23 
40 22 

38 ' 46 
42 50 
43 48 
37 41 
39 4!. 
57 & 47 
54 & 49 
53 56 
51 55 
83 ' 52 

82 19 
81 75 
78 & 77C 

80 ' 76 
73 ' 7~ 
72 65 
70 69 
71 & 65C 
6 7 ' 6~ 
66 ' 95 

92 ' 96 
90 ' 91. 
87 ' 9) 
91 ' s~ 
86 ' ~9 

II S oS 
114 105 
11) ' 1 0~ 
100 ' 1:2 
110 .. lll 
99C 4 !CSC 

19; ' 198 
199 ' ?17 

21 4C I. 17C 
21o • n J 
24 ! ~ ~>:.2 

24 ) ~ -·· 
2) 7 ?Jd 
239 2:.0 
23:. ' 235 

R•d 1.0 . 
Tc1g ~;u~ber 

751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 

771 
?;;. 
7" 
771. 

776 
777 
778 
i79 
780 

781 
78 2 
78) 
784 
785 
786 
787 
788 
789 
790 

791 
792 
793 
'794 
795 
i 96 
797 
798 
7?9 
800 
801 

SSJ 
8 s~ 
855 
856 
660 
56 1 
862 
863 
864 

~ 
3/8/74 

S/13/74 

3/16/74 

10/29/74 

Cuk 
Nunhc r 

69 
68 
67 
66 
65 
64 
63 
62 
61 

60 
59 
~ 
57 
56 
55 
S4 
53 
52 
51 
so 
49 
48 
47 
46 
45 
44 
43 
42 
41 

40 
39 
38 
37 
36 
JS 
34 
J) 

32 
31 
30 
29 
28 
21 
26 
25 
24 
23 
22 
21 

20 
19 

9 
a 
7 
6 
s 
4 
3 
2 
1 

A-4 
A-4 
A- 4 
A-4 
A-4 
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Mortar seal 

Reinforcing mesh 

Construction details of storage casks for Area G trenches. 

deposit and has a relatively high permeability. but the basalt bed. trhich intPrfin[{ers zrith th P Puye. 
is impervious except for large joints and fractures. Th e 300-ft h olC' drilled into thC' upper part of thP 

Puye Conglomerate in Pajarito Canyon is dry and the main saturated zone of the ~round ll'ater is 
thus m ore than 210ft ben eath the basp of th e tr elded tuff ( Tshirp~C') at this point. 

Although the exact location of th e pits should be d etermin ed aftC'r an Pn!{in eerin~ surl'ey of th e area 

is conducted, there are several basic factors to bC' considerC'd. First . the TshirC'J.!e member is a 
relatively impermeable rock and percolation from dry zrast e material due to seepaJ.!e from precipita

tion u·ould be neg ligible. Thu s, th e extent and depth of this imperm eab le cap should describe the 

limits of excavation . Second. as the thickest srction of the 1\hireJ.!e member ucctm; at the centra l 

axis of the m esa. construction for the pits miJ,!ht beJ!in nC'ar t he axis of the mesa and pmcPcd toll'ard 
th e edge of th e m esa to a cliff. By so excat'atin~ . th e sizr and num hC'r of the joints in the ruck can he 

observed , for the joints tend to become m ore op en n ear the periphery of the mpsa. It ll'as noted in 
th e burial pit near Ten Site. hou·ever. that joints tr ere fill ed zl'ith clay and silt. 

Considerin{? that th e pits are to be establish ed on a frmJ!-term basis. it is important that future ero
sion p ossibi lities be contemplated. Th e pits should be kept as far as practical from tl'ell dC'fined 
drainage courses such as th e raL'in es that diss pct thC' mpsa. mainly alnnJ.! it .-; south side. Further

m ore. any natural vegetation on th e m esa that feasibly can he prC'serl'ed tf'i/1 aid in erosion con 

trol. "73 



Some of the points in the 1956 Letter Report concerning location and construction of pits were for
malized June 30. 1965, in a set of guidelines for construction, burial of wastes, and surface seal of pits (see 
Appendix El . A suggestion by Dr . C. \". Theis. appended to the Guidelines. stated: 

"It may be necessary to have pC'riodic inspections of thC' sealed and finished pits to detamine any 
unusual settling or gullying. It is th ought that the times nf inspPction for in...;tabilit_\' and indications 
of adjustment of the surface to a natural condition lei// he shortly after the season of highc.,t rainfall. 
It may be necessary to hat·e biannual inspections. "132 

The USGS began its series of inspections of newly dug pits with Pit 1 on \1ay 10. 1951. 

"Mr. Abrahams [USGS I expressed an opinion that the fissures are probably hloc/:1ed a short dis
tance back from the pit u·a/1. but as an added precaution against possibly ('(Jntaminating deep 1cntC'r 
bearing stratas through connected cracks in the tuff formation it is recommended that your office 
notif\' Health Dit•ision that no lca,;tcs be placed closer than fit·e feet of th e pit len// adjacent to the 
fissures. thus permittin{! thC' earth jill to close up and sC'al the fissure.-.. "103 

A USGS st udy· to "investigate movement of u·ater and nuclides during continuous infiltration"180 began 
the second quarter of 1959.99 

"The L'SGS has a u·ater saturation experimC'nt station located un thC' south edge of Pit:!. at about 
the middle of the pit. Should the.' start to usc radioactir·e material in their 1cnrk the lccst gate 
I located at the west end of Pit 2j1nwld hm·c to he locl::cd . ""6 

"An infiltration pit. access tubes. and a u·atcr-stnrag'' f([n/::: ucn· installed near the ed!.!t' of tlu• cer
ti cal leal/ of th e dispusal pit I Fig. G -151 . The ccn t er uf t IJ, . 1 nfiltrn 1 iun pit ll'O< It 1ft 'uu t h uf the south 
edpe of th e r~.-·aste disposal pit. Th e upper 2ft of the infiltration pit 1cns shored 1l'ith l['l)od planks 
u·ithin th C' soil and fill matC'rial. and the lrwer I ft ICC/ ., dug intu the wuu•atlwred tuff. \rater cnterC'd 
the pit through a 3f..l-in. pipe connC'ctcd to a cui1T hux udiacent t(J a .'11!1!!1-gal .o;turngc tank . .-\ float 
r·ah•e in the infiltration pit maintained a constant head uf u atf'r uf ahuut .'1/ ..J ft . Eight hole . .; ..J!J ft 
dC'ep lined u·ith plastic tubing u·erc instal/eel in and near the infiltrntiun pi! jfig. (;-1 5 1. 

Periodic measurements of tcater losses fmm the storage tun!: 1/'l'rl' made to determine the r·ulumc of 
u·ater moL·ing to the infiltration pit . 
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j 

. Looking- we~t 19i19-19fi l infiltration expt>riment on south rim. Pit 
:.!. Art> a I. . 

"Tipping- Bucket " !'ssemhl,· a s shown installed in infiltration pit 
on snut h rim of Pit 2. Area 1.. 

Fig. G-15. 
1959-1961 infiltration experiment at Pit 2, Area G, TA-54 . Abrahams, 1963. 16 0 
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The infiltration experiment started u·hen water u·as put into the pit October 8. 1959. Betu ·een 
December 29, 1959 and January 6, 1960 the u·ater line froze and the pit dried up. The infiltration 

phase of the experiment was suspended until April20, 1960 and then restarted. About December 9. 
1960 the water line froze again and the infiltration phase of the experiment u·as stopped. but 
moisture measurements were made in access tubes for seL•eral months to obsen·e drainaf!e patt erns. 

Photographic evidence that water moved into the tuff from th e infiltration pit u·as a zcet patch I Fig. 
G-16] that developed on the u·a/1 of the disposal pit J() ft north. EL"aporation from the ll"all dis
charged water that would have moued deeper in the tuff. "160 

The rate of infiltration of water for the 1959 study decreased from about 3.05 cm/h (0.75 gph/ft 2 !gal
lons per hour per square foot]) to about 0.81 cm/h (0.2 gph/fe). For the 1960 study the rate of infiltration 
decreased from about 2.7 cm/h (0.68 gph/ft2

) to about 0.41 cm/h (0.1 gph/ft 2
) (Fig. G-17). 

"Significant seasonal changes in the log cun•e of the rat e of infiltration for the 1960 study occur dur
ing the months of April and September. The steeper parts of the curue shozc a relatil• ely rapid 
decrease in the rate of infiltration u·ith time durin{! th e months in trhich the al'era{!e temperature is 
less than about 50°. The flatter part of the curL"e shotcs th e rate of infiltration durin[.! months in 
which the auerage temperature is above 50°. In these months the rate of infiltration decreased from 
about 0.4 gph/ft 2 to about 0.2 gph/ft2. The range of the temperature of the u:ater in the pit, from near 
freezing during the winter to about 80° in the summer. tms enough to cause seasonal differences in 
the rate of infiltration into the tuff due to changes in viscosity (Horton. 19-10, p. -117) . 1 In addition . 
seasonal temperature variances in the tuff beneath th e infiltration pit may haL•e been sufficient to 
cause some small differences in the rate of percolation . 

The flatter part of the log curve of infiltration includes th e time of th e {!roll"inp season at Lns 
Alamos, and it is possible that euapotranspiration of tum blezceed on the soil and fill pad consumed 
a small amount of water moving from the pit . Hou ·eL•er. tchen most of the plants ll"ere remot' ed nn 
measurable effect on the rate of infiltration took place. Sel·ernl plants J.!roll"inJ.! zcith th eir tap mots 
along the side of access tubes were kept in place. Th e moisture content of the upper 2ft of material 
!Table G-VIII] teas reduced at access tubes 2 and 3 ll"here th e tumblezceeds U"ere J.!roll'inJ.!: thf' 
moisture content increased after the plants teen: remm·ed Sept ember I . The moisture content at all 
the other tubes remained high throughout the ,;rmcinp .•;ea.wm. 

No evidence was found that u·ater m(n•ed throuph the soil and fill pad and et·apornted from th e 
surface in quantities sufficient to affect the rat e of infiltration in the pit . Th e moisture content rJf 

the upper foot of the soil ranged betu•een .5 and JW; by t·nlume. zchich penerally is ton lou · to trans
mit much zcater. The sandy material tends to fnrm a barrier that reduces eL•nporntinn (Willis. !.4fl(). 
p. 241). 2 

The rate of infiltration (5 to J() {{pd/ft 2
) durin!! th e summer month .~ U"as zcithin or snmeu-hat ahot ·e 

the range of permeability determined from cores in th e laboratory. Th e field permeabilitY (rat e of 
percolation) in the zone of aeration cannot be directly compared tn the saturated permeabilitY 
(laborator:v measurement ) because trater in th e infiltration pit nnt only moL•ed dmcnll"ard hut also 
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Fig. G-16. 
Wetted areas on south wall of Pit 2, Area G, resulting from seepage from the infiltration pit 3m (10ft) 
back of the wall. Abrahams, 1963.180 
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TABLE G-VIII 

EFFECTS OF TR.-\~: S P! R.-\T!O\ BY TU ~·!!\LF>IEI.D PL\\~·s 

ON THE ~IO!STURr. CO\TE\T 01' TUFF ..\T PIT 2, ARF.-\ G 

1960 
Hole (~loistur c con ten: in pc;cf•:-,: h:-· ·:c 1 Ur:JC ) 

No. Remarks ~ Jun e 2 ~ ~=0 ~~-

3 Tumblc1ceed at side 22.5 16.5 12.5 8 6 
of access tube 

2 "i"nntb 1 eweed at side 27.5 27.5 28.5 19 14 
of access tube 

4 No tumble;cecd 26 26 27.5 25. 5 2~ 
nearby 

6 No t U:n b 1 e1cced 2 i . 5 29 2 7. s 27 2 7. s 
nearby 

8 Tumb1c•·ccJ rc'"o\·cd 20 19.5 19 19. 5 1 5 
fror.: ncar access 
tube 

Abranarns, 1963 160 
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moved laterally as much as 8.5 ft from th e edge of the infiltration pit. Thus. th e rate of percolation . 

particularly from a small source of u·ater located in a layered medium, is substantially less than th e 
saturated permeability, because the u·ater is subject to forces not inL'olt'ed in saturated {!Ole . 

The wetting front moL'ing into the unsaturated tuff u·as sharpest in th e early part of the 19.'59 study. 
but it became thicker and more diffuse as infiltration continued [Fig. G-18, profile 1]. En ergy bar
riers at the front retard the movement until the moisture content behind th e front is raised to a 
maximum or optimum value (Bodman and Colman . /9-1-1. p : /Ji-// 8). 3 The thicknes.~ of th e zone 
of transmission , the area betu·een the unu·etted tuff and the maximum moisture content attained 
during the vertical movement , probably u·as a function of layering in th e tuff. Th e aL'erage rat e of 
movement of th e part of the front containing a m oisture content of 2.'5 to 28'i by columf' zcas about 2 
ft during the next I I days, and about I/ IO ft per day during th e n ext .?6 days, zcith additional m ol'e
ment in the lower moisture range to a total depth of about IR ft . Th e rat e of m ocem ent of th e front 
in I960 u·as higher [Fig. G-18, profile IIJ than in /959 probably because th e rock zcas zcetted and 
feu:er energy barriers existed to reduce the rate of m ot•em ent and less zmter zms needed to reach 
field capacity. 

The moisture content of 25 to 28'< apparen-tly ll'as the maximum attain Pd azray from the pit [Fig . 
G-18, profiles II and III] at Site 5 [Area GJ. This m oisture content is set•eral p ercent abot•e fi eld 
capacity but is considerably less than saturation. Th e maximum moisture content I ft ben eath th e 
infiltration pit u:as about 40'(, u·hich is 6 to ?C'"r less than th e estimated effective porosity. Th e 6 to 

r; probably represents th e large pore spaces from tchich zcater drained into th e underlying 
material. although it may also represent entrapped air. Hnzc ez·er. Pntrapped air should not he a 
problem in this study because of the large t•o lum e of porous m edium inL'oh•ed and the probability 
that entrapped air beneath the infiltratin{? ll'ater tcould escape and not be surrounded or compres
sed (Free and Palmer. 19-10. p . 395.) • 

Th e moisture content of th e tuff decreased s teadily abot•e an apparent densitv change at about 2.'5 ft 
beneath th e infiltration pit to a ran{?e of 5 to 16'; after about .9 112 months drainage [Fig. G-18. 
profile IV] . Th e moisture content belou· th e apparen t density chan{!e slrnch· in creas pd during 
drainaf{e and after about 2 months reach ed a moist uri' cont ent nf about H',. Th e H' , saturat inn ex 
tended be lou· th e bottom of th e access tube." 160 

"
1 R. E. H orton, An Approach T ozcard a Physical Int erpretation nf lnfiltratinn-capacity." Soil Sci. 

Soc. America Proc., t·. 5. pp . .'399-417. 7 9-tn 

2 Willi s. W. U .. "E L'aporation from Layered Soils in the l)rcscn cc of a R 'at er Table. " Soil Sci. Soc. 
America Proc., t·. 2-1 . No. -1. pp. 2.19-2-I.'J. 7960. 

3 Bodman . C. B .. and Coleman. E. A .. "Moisture and En ergy Cnnditinns nuring lJrHmzrard EntrY 
of Water into Soils." Soil Sci. Soc. America. t ·. H. pp. 7 /fi-7 2:l. IfN-I . 

• Free. G. R .. and Palm er. \(. J .. "Int errelationship of Infilt ration Air Mot·ement. and J>ore- sizc 
Distribution in Graded Si lica Sand." Soil Sci. Soc. America Proc . . z· :). pp .. 19()-399. /9-11 ." 
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For the 1960 study, isohydrallines of moisture content along an east-west and a north-south section are 
shown in Fig . G-19 for the beginning of the study, April20, 1960, and for the end of the study, December 
6, 1960. Density gradients in the tuff are reflected in the east-west sections and evaporation from the wall 
of Pit 2 is reflected in the north-south sections . 

"Water was retained in the tuff to near field capacity bettreen th e depths of 8 to J..f ft beneath th e 
bottom of the pit approximately 3 1/2 m onths after the infiltration phase of th e experim ent u·as 
suspended in January 1960. "160 

The slight bunching of the 10, 15, and 20% isohydrallines to the east in Fig. G-19 may indicate move
ment down dip in the tuff or density changes at access tubes 4 and 5. 160 

"The lower moisture content at th e upper part of holes 2 and 3 tras du e to evapotranspiration by th e 
tumbleweeds growing th ere. "160 

"Moisture measurements. made on December 6 after 2.30 days of infiltration. [Fig. G-19b] shall' a 
decrease in the moisture content of the tuff from that of preL' ious measurem ents. Althou{.!h th e rate 
of evaporation from the disposal pit wall decreased steadily durin{.! the fall. because of the decreas
ing temperature, the rate of infiltration probably also decreased because of the wcater L'iscosity of 
th e water. The rate of infiltration at th e near-freez in{{ temperatures in th e pit in December zra s 
probably only about half that during th e middle of summ er (MaL'is and Wilsey , 19:36. p. 17). 1 

Water in the pit probably froze during extremely cold ni{.!hts late in No1.·ember and early in 
December before the permanent freeze. thus completely stoppin{.! infiltration for periods of several 
hours. Th e rate of percolation exceeded the rate of infiltration from th e pit ll'hen the zmter ll'as near 
freezing. 

On March 1, 1961, after about 3 months of drainage [Fig. G-19c] the isohy drallines assumed about 
the same positions and shapes as of April 20, 1960, except in the lower moisture range directly 
beneath the infiltration pit where a low moisture content column 3 or 4ft in diameter formed below 
a depth of about 30 ft . 

A total of about 11 100 gal of z.mter mot·ed throu{!h the infiltration pit durin{! the 2.'/() daYs of th e 
study, m ost of u·hich infiltrated durin{.! the su mm er m onths. A zmt er hud{.!et mn not he calcula ted . 
however, because of the unkn ou·n quantities lost hy el'aporatinn . "160 

"
1 F. T. Mavis and E. F. Wilsey , 'A S tudy of th e Permeahility of Sand . ' Hull. 7. l :nit ·ersitY of lnll'a . 

studies in Engin eering. Iou ·a City. lou·a. 193fi." 

The exposed tuff and joints in Pit 2 were mapped h~· the USGS in November 1961 and March 1962 
when the pit was partly filled with radioactive wastes [Fig . G-i] . 
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"The orientation of the major joint sets (intersecting at angles of 30° to 90° ) and random orientation 
of th e remaining joints are such that layout of a pit to avoid the intersection of joints in the walls is 
impossible. Pits should be laid out to make the best utilization of the area available .... The bulk of 
the tuff beneath the soil is quite dry . The moisture content was about Bcii: by volume in the tuff at a 
depth of 2ft beneath the soil zone in a shallow hole lma:• be one of the holes drilled for the 1959-
1961 infiltration study J drilled near Pit 2. Eight feet belou· the soil zone th e mois ture content 
decreased to less than 4 C':f and between 8 and 4-ft it was 4 c; or less . '"~~ 
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Area G was briefly described in the 1963 USGS report, Geologic and Hydrologic Environment of 
Radioactive Waste Disposal Sites at Los Alamos, New Mexico.30 

A brief inspection of Pit 3 was made February 5, 1963. It was recommended that : 

"Filling of the pit u·ith waste material should be completed be /me the soil zon e as heat·y precipita
tion may cause erosion of the artificial east rim and expose some of the zcastes or a/lou· zcater to 
move radioactive contaminants out of the pit on to the surface of the m esa. "116 

And a comment made that: 

"There should be little danger of u·ater mot•ing radioactice contamination from th e u·aste material 
in the pit into the adjacent canyons. if the pit . tehen fill ed . is sealed ll'ith a materialzchich !l'Ould 
restrict infiltration of precipitation . 

Little is knou·n of the hydrologic characteris tics of th e crush ed tuff that nmc is used to seal ouer 
waste disposal pits. A field study utilizing the neutron-n eutron scattering moisture probes and th e 
access tubes installed in a disposal pit that is filled and sealed is plann ed in th e future to determin e 
the depth of infiltration into th e seal material from precipitation and th e loss of moisture by 

evaporation. "118 

"Pit 2. Area G, u·as backfilled to ground let·el in July [1963]. Th e USGS had installed moisture 
tubes in this pit and 20ft extension tubes had to be put on by H-I in order to bring th e end ... ; to th e 
ground leuel[Fig . G-20]. "109 "The distribution of moisture in th e seal material indicated little if any 
u·ater from precipitation maces to a depth greater than 4ft before it is return ed to the atmosph ere 
by et•aporation . "116 

In 1964 a review 181 of geologic data, collected in previous Pajarito Plateau studies by the USGS. was 
made to pick a site for a new Los Alamos municipal supply well in Pajarito Canyon south of Mesita del 
Sue~·. ~o additional field studies were done in the preparation of the report. A site approximate!~· :2.69 
km ( 1.67 miles) west-northwest of Area G (.NE 1/4 S\\' 1/4 :\W 1/4 sec. 36. T. 19 ;\ ., R. 6 E.) was recom
mended (Fig. G-2). 1

&
9 "The depth of the pilot hole at the proposed ll'ell site should he at least 2600 ft to 

determine th e geo lo{!ic and hydrologic conditions in this area of no dePp test holes. "1
'" 

.Jul~· 196577 supply well PM:2 (Pajarito Mesa-2) was drilled by hydraulic rotar~· to a depth of 79:~ m 
(:2600 ft) . Water was encountered at a depth of 251 m (823 ft) (see Table G-Il. 
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After inspecting Pit 4, Area G. August 3, 1964. the USGS 

"teas inclined t o think th ere u·as a possibility that by chan f.! ing thr axis of future pits. to parallPl th e 
major lin e of fra cturing. that th e tenden cy of th e hanks to cat·r could hP rpduced . 

. the fissures in the rock I do not I present any threat t(J the cent er hf'aring strains helo1e h,, infiltrn· 

tion of precipitation through th e pit s .... the backfill mat Prial effec ticel' spals th e pits and furth er
more. th e penetration of anY moisture into th P ba ckfill is disprrsPd h,, cl'aporatirm into the at
m osph ere. "120 



Fig. G-20. 
Measuring moisture levels in Pit 2, Area G with a neutron depth moisture gage. 

The .January 1966 USGS report. Geology and Hydrology of Area "G" Mesita del Buey, Los Alamos 
County, New Mexico. states: 

"Water moL·infi throu§!h the soil to the tuff probably mnt·rs m(Jre rl'adlh into the tuff than Into the 
joints filled Leith brou·n clay becau,.;e the tuff Is nwre JW.rmcahlc than thl' cloy. i'v!rwement nf lUJter 
in th e tuff is sloU'. Flat lying to nrar-L·ertlca ! upen joint.' pr,hahh 11'111 perch u·otcr ond Impede the 
dou·nu·ard moL'ement of tcater in the tuff, hecouse the zcnter [, held In tension In the small pnre 
spaces of the tuff. 

... lar&e amounts of tenter (m ore than m·ailahle fr(Jm precipltatlnn! zn!LIId he required tn mr!l'r con
taminants from th e pits to the main woundzcater hod\ because of the large thickncs., of dn sedi
ment between the land surface and thr tenter table H.j!J to .4{)1) ft hl'luu the surface of the meso nr 
throu{?h open joints int(J the adjacent ca nyons. "7

' 
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In the February 1966 USGS report , Hydrology of Waste Disposal Systems, Los Alamos, New Mex
ico, 1949 through 1961,41 there is a very brief description of Area G. 

Pit 5, Area G was inspected December 6, 1966.124 The letter report concluded: 

"The disposal pit is suitable for disposal of solid or packaue u·astes as it meets the uuidelines for pit 
construction set forth in a conference betu·een ENG-:J. H-1. H-6. and H-7 of the [,os Alamos Scien
tific Laboratory and the US Geological Survey held at Los Alamos on .June 2:3. 196.'5. The t.:uidelines 
are summarized in a letter [see Appendix E] to Mr. Ted Russo, ENG-.1. dated June .10, 196.'5, from F. 
C. Koopman, US Geological Suruey . "124 

September 24 and October 9, 1969, Pit 6 was inspected. 

"Orientation of the joints and joint openings are about th e same as in the tuff exposed in other pits 
in the area and should pose no problems in disposal of 1rastes. 

The pit is suitable for the disposal of solid or package 1castes as it m eets th e uuidelines for pit con 
struction as summarized in [the USGS 1965 letter, Appendix E]. For future reference 1ce ha1·e on 
file a series of photographs shou•ing the u·alls of the pit . "128 

The following is from the section on Soil and Tuff Moisture, in Geology and Hydrology of Mesita del 
Buey, November 1970. 

"Where the soil cover has been disturbed, as in the disposal areas. the moisture content of th e tuff 
indicates that precipitation may ha1.•e infiltrated to a depth of J() ft. Th e moisture ranges from 2 to 
acr by weight , decreasing with depth. Belou· ]() ft the moisture content ranpes from O.S to 2'; by 
weight, showing that the m oisture is redistribut ed by diffusion . 

Tests of infiltration of precipitation in the tuff used to cover the waste in pits showed that moisture 
from a single storm may reach a depth of 6ft. but in the weeks after the storm it is returned to the 
atmosphere by evaporation. 

Open joints in the ashflow may allow precipitation to move into the tuff. The joints are now filled to 
a depth of 3 to 4 ft with clay that acts as a seal and prevents precipitation from infiltrating the 
tuff. ,.,e 

From the section, Main Aquifer: 

"Th e rate of 1.cater movement computed from aquifer tests of supply 1cells is estimated to be I 
ft/day. 1 From Mesita del Buey to the Rio Grande is about -1 1/2 miles. so we estimate that any 
u·ater u·il/ take ouer 60 years to mot·e from bf'neath th e mesa to the rit•er. '"6 

"
1 C. V. Theis and C. S . Conol.'er. "Pumping Test in th e Los Alamos Canyon Well Field near Los 

Alamos. NM." c·.s. Geological Survey Water Supply Paper 7679-l. 1962." 

The section on Erosion Rates of Tuff states: 
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"Vital t o the containment of u·astes buried at Mesita del Ruey i .-.,· th e rat e at 1chich the tuff encom
passing the u·astes erodes. Some of the u·astes contain radionuclides 1cith a L'ery lnng half-life. 



There is no practical method to determin e th e erosion rate of th e tuff durin~ th e short tim e that th e 
mesa has been used for waste disposal. Erosion rates can be approximated by relatinr; th e ar;e of th e 

tuff to its past erosion . Erosion rates based on these assumptions are consen·atiue because th e tuff 
probably eroded faster initially than at present . Th e area is m ore stable sin ce the stream chann els 
in Canada del Buey and Pajarito Canyon haue cut to a temporary base leL•el an th e resistant basalt . 

Radiometric dating indicates that the tuff u•as empla ced about 1.1 million y ears ar;n.' Th e 
thickness of Unit 3 tuff eroded from the surface of the mesa at Area G is estimated to be about 80ft 
on the basis of geologic sections on the plateau where this unit is preserved. Its erosion rate for the 
past 1.1 million years is about 7.2 X JQ- 6 ft/year. Vertical downcuttin.g in the canyons has been es
timated at 1.9 x JO- • ft/y ear in Canada del Buey and 1.6 X w-• ft/y ear in Pajarito Cany on. Wilden 
and Criley'1

' estimated the vertical downcutting in major canyons to be 5 t o 8 X w-• ft /year. At 

Area G, horizontal erosion at the top of the mesa is estimated to be about 4.5 X w-4 ft /y ear. 

Wastes are buried in the natural confines of th e tuff to a let•el 2 ft be/me th e m esa surfa ce and th en 
covered and mounded over with 6 to 8 ft of tuff. Considerinr; th e uertical erosion of 2ft of tuff on th e 
mesa top at a rate of 7.2 X J0 - 5 ft /year, it would take 27 non y ears far th e m esa top to erode to th e top 
of the wastes. 

The edges of the pits are 50ft or more from the edRe of th e m esa. Considerinr; th e horizon tal erosion 
of 60ft of tuff at a rate of 4.5 X JO - • ft /year it u•ou/d take m ore than I 10 non years for th e tuff to 
erode far enough to expose the wastes in the pits. "76 

'""R. Wilden and E. Criley, "Geology of Los Alamos." In, "Geologic Studies and Material Properties 
Investigations of Mesita de Los Alamos," Los Alamos Scientific Laboratory report LA-3728, 1963." 

The following is from the Waste Disposal Areas section : 

"The pits and m ost of the shafts extend into Unit 2b, and th e deeper (64 ft ) shafts extend throu~h 
Unit 2b into the top of Unit 2a of th e Tshirer;e M ember of th e Rand(' /i er Tu ff. "76 

T he section on Waste Disposal and the Geohydrologic Environment states: 

"T otal containm ent of contaminants is of param ount importancr in th e disp osal of u·ast('s at M esita 
del Buey. Initial containment is accomplished rr ith th e burial of U"a stes in pi ts or shafts . Aft er 
burial. the major m eans of transp ort of contaminants to'th (' ent•ironm en t rm uld be in th e hy droloRic 
cycle. 

Tran sp ort of contamination by surfa ce run off on th (' m esa seem .~ un/il::eh · b('ca use th e rcastes are 
buried . 

Little if any water from precipitation or surfa ce run off infiltrat es throu~h the seal material ouerlyinR 
wastes in filled pits. There is not enough u·ater to leach th e contamin an ts from th e rrastes and m oL•e 
them into the tuff. The bottom s of th e pits are underlain by about .790 ft of tuff a/onf.t th(' rces t (' rn 
part of the mesa and about 24n ft of tuff alonr; th e eastern ed~-te. Th (' hydrn lo~-t i c chara cterist ics and 
conditions of the soil, seal material . and tuff indicatP no r('c har{!e to th (' str('a m -connec ted aquifers 
or main aquifer through th e surfa ce soil. buried U" astes . or under/yin{! tu ff at M esita del Hu ey . 
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The natural moisture content of th e unsaturated tuff is in th e ran,;e in !chich moisture 1s 
redistributed by diffusion . Contaminants may br transportrd by diffusion if j!asrs or t•olatile fluids 
are placed in shafts or pits . Diffusion may takr place thrnuf!h thr tuff 1chrre there are large amounts 
of pore space. throu{?h open joints. or alonp contacts betrceen oshflmcs. 

\ 'ertical and horizontal erosion rates of th e tuff surrmmdinj! th(' ll'astr in pits or shafts indicate that 
under present climatic condition~ the est imated life of the pits Lei II be about 21 non years. Routine 
maintenance to control erosion of the seal material ll'ill extrnd this life. '"6 

A safety analysis 156 of Pits 8. 12. 16. 1/. and 21 was made June 21. 19/1. The following remarks were 
made : 

"The desi,;n slope af the pits teas I on fl. but in manY cases the actual slope leas preater. A more 
desirable slope ll'Ould hat·e been I on .J. 

The t·o /canic tuff in this area is a poorly rccldrd l'nit 2h tuff. grrat/Y rrsrmblinj! th e l 'nit :1 tuff on 
lvfesita de Los Alamos. Fracturinp is rxten.~it ·e and th r possibility of cat·r-ins does exist. "140 

The .July 20. 19/1. survey 136 of Pits 8, 12, 16. 1/. and 21 was made to see if the pits conformed to the 
guidelines for pit construction as outlined in the memo from F. C. Koopman. USGS. to S . E . Russo, 
E:\(;-3, dated .June 30. 1965 (see Appendix E). In summary: 
Contrar~· to the guidelines. the long dimension of Pit 21 is at right angles to topographic contour lines . 

"\Vh en the pit is fill ed. a yreater thickn ess of seal matrrial slwuld be used tu cm•cor the u·astes to pre
t·ent erosion from forminp pul/ies dmcn the /onj! dimrnsinn. 

Th e only joint that trill need attention is in Pit II about 2fl.5 ft from th e NW cnrn rr on the ~W ll'all. 
Th e joint opcnin!f strihes 1.'5 ° tn tw~ sn: and is open :2 tu:) inches. and ('X tends .J to about I2 ft belou· 
the rim of th e pit . Joint opcninp is ncar t·erti cal. Th r opening can br fill ed and plugj!ed ll'hen ll'astes 
in the pit are laid up to th e Ieee/. "136 

\ 'ertical displacement along vertical joints was observed in several of the pits .138 

"This is {.!en era/ information and does not effect (.~ ic! the usc of th r pit . ..; fnr di.~r)()sal of ll'astcs . "138 

"Recent rains hat·e produc ed small am ounts of runoff 1chich hat·c entered th r ramp on the N\.V ends 
of Pits 8 and II. Runoff should be diL'crtcd (rum the pits. Pi t lll'ill pruhah!Y experience some sheet 
leash runoff into the pit alnn!f the \'U'lca/1. In the fut ure tuff ncat·ated (rum the pits should be piled 
up ,L!radient from th e pit to precent run off a lung the u ails 

l'nlcss noted. the pit constru ction meet.' the sug!!rsted j!uidrlines as pr('scntcd in the letter of Jun e 
:UJ. I96.=j 

As per concersation Leith W. D. Purtymun on July :.zn. I91I. photugraph.~ !see Fig. G-91 of the 1mlls 
and bottoms of th e pits should be obtainrd f()r th e rec()rd priur tu the disp()sal ()f anY u·astes in the 
pits. "138 

Pit "i was inspected from an ecological \·iewpoint 162 on August 21. 19/3. and the following comments 
made : 
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"1. Seueral joints in the tuff are of great interest from th e standpoints of 

A . Lateral movement of radioactive materials that may be released by container 

failure ; 

B . Vertical movement of radioactive materials by soils dynamics, particularly 
from the standpoint of whether the joints contain clay or other materials; and 

C. The joints are prime sites of root channeling by the vegetation that occupies the 
site now (especially trees and shrubs) and will be part of the future picture, unless 
vegetation control is a management tool. 

2. Assuming that Pit 7 is representative of the situation in Pit 8. u·hich contains the leakin{! 55-{!al 
drums of TRU sludge awaiting a decision [decision to bury made in January 1974] as to treatment. 
there are several studies of radioactil'e u·aste m obilization that may be undertaken if the decision is 
made to bury the 1600 drum s in their present condition. We tcould like to be kept adL"ised of plans 
for disposition of the drums in Pit 8. u·ith enough adt•ance not ice that u·e can properly desi{?n th e 
studies . 

3. I zcould appreciate U 1hatever information exists about th e various pits in G Area and in the other 
u·aste disposal areas on the follou ·ing points: 

A . Date of excavation and finished depth 

B. Type and amount of radioactive materials buried 

C. Depth of fill over material 

D. Date the pit was finally covered. 

This information u;il/ enable us to reconstru ct plant succession in L'arious areas and under t·a rious condi
tions. I realized this is a large order and mu ch of the information may he mere estimates: hmcez•er. 11 ·e 
need th e best information that exists to desi{!n future studies and to mahe recommendations for Your im
mediate use. 

4. Pit 7 appears to be as 'eco logically acceptable' as can be expected under the circumstances of 11 •aste 
disposal: but it exhibits set•eral areas of concern zchere II 'C presentlY hat·e great need of more infor
mation. "162 

Observations from the August 27, 1973, geological surveyl 33 of Pit 7 are: 

"There is no indication care has been taken to see no run-off from precipitation on the mesa enters 
the pit u·hile it is being filled. 
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Since there is heavy equipment in the area something should be done to improve the surface 

drainage from Pit 8. There appears to be some surface runoff into the pit from the north end causing 
some ponding at times underneath the barrels. T o a lesser degree the same condition exists for Pit 
12. "133 

February 9, 1973, the H-1 Group Leader wrote: 

"As you may have noticed during flights on Ross AL•iation betu·een Los Alam os and Albuquerque. 
our waste pits at TA-54 remind one of strip mining. Th e l'isual impact on th e enl'ironment has been 
rather drastic . Please estimate hou· much it u·ould cost to leL•el, seed. and u·ater some type of 
vegetation cover on the areas outlined in ink on th e attached photo. "163 [see Fig. G-211. 

March 28, 1974, a program was started by H-8, Solid Waste Management, "to establish needed 
improvements in erosion control and soil fixation "164 for the approximate 12 acres of Area G where Pits 1 
through 5 are located. 

· "It is recognized that much of the early work may be experimental in nature. testing different possi
ble concepts or techniques. 

To establish an initial program plan u·e request that in the next feu · u·eeks you take a close look at 
the designated area and formulate possible courses of action that can be tried or tested . It u·ould be 
appreciated if th ese proposals could be submitted to the Waste Management Sec tion by April 26. 
Shortly thereafter. if necessary, a meeting of all interested parties u·il/ be called to discuss and select 
th e initial u·ork to be done . "164 

June 4, 1974 , H-8 Ecology replied: 

"In respon se to your M emo H8- WM-151 of 28 March 1974. u·e haL'e m obiliz ed a l'ariety of talent to 
address th e above topic . On May 8, .... th e L'S Fores t Sen •ice in Sa nta Fe visited the Areas G and C 
environs to determine what the situation looked like so that knoll'ledgeable recomm endations 
!could be made]. On 28-29 May Dr. Elm er Remm en![a of Colorado State UniL•ersity zcas brought to 
consult on the project. As a result of these inputs. zce nmc plan to proceed as follou ·s: 

1 .... Area G soil samples [were taken] for analysis of nutrients. as a basis for fertilizer recommenda
tions: 

2. !The US Forest Service] is immediately furnishing informatiun on L'endurs of rangeland drills. 
grass seeds, and fertilizers ; upon receipt of the soils analyses ... Ia! ( 'SFS rehabilitation and 
revegetation specialist u·il/ be brought in to mahe firm recomm endatiuns: 

3. We belieL•e that u·atering facilities .. .. u·il/ be highly desirable if not imperati L•e to achieL'e any sort 
of su ccess in the revegetation effort: p erhaps you hal'e som e es timat es from ENG concerning this: 

4. We propose to do some very small scale flou ·er p ot experim ents imm ediat ely upon u·hich to base 
extrapolation to th e Area G situation : and 

5. We anticipate reconstructing a schem e of natural L•egetation succession on disturbed LASL 
u·aste pits according to information furnish ed by you in Mem o HR-WM -11.'3. I Subj: History of Pits 
1-6 in Area G, dated April 11, 1974] and data that u·e u·il/ be requestinp in th e future. "165 



.,.,-. -·-

G-69 



After a particularly dry August and early September, two heavy rains fell at Area G, September 10-11. 
1973. 188 Rain 1, 12 p.m. to 9:30a.m. September 10, produced 1.83 em (0.72 in.) of precipitation at Area G; 
Rain 2, 6:30p.m. September 10 to 4:00a.m. September 11, produced 3.81 em (1.5 in.) of precipitation at 
Area G. 188 

Following Rain 1, ponding occurred in Pit 8 only. Moisture continued to run into the pit throughout the 
day (September 10). This moisture seemed to be moving along the soil-tuff interface to the intersection of 
this interface with the north ramp of Pit 8 and then down the ramp into the pit. 166 

Following Rain 2, ponding occurred in the Decontamination Pit (Pit 19) and Pits 7, 8, 12. and 17 . 
Water did not pond in Pits 16 and 21. Direct rainfall into the pits plus runoff down a ramp (the north 
ramp for the Decontamination Pit (Pit 19) and Pits 8, 12, and 17 and the west ramp for Pit 7) created the 
ponds. Very little water ran over and down the walls of the· pits; and most of this water did not reach the 
bottom of the pits. Depth of ponding in the pits ranged from a fraction of an inch.to 24.1 em (9.5 in .) (see 
Fig. G-22a). Where water was ponded against the walls of a pit, it moved up the walls (in the tuff) by 
capillary action. Of particular interest is the movement of precipitation through the soil into intersecting 
joints which in Fig. G-22b channeled water to an opening on the south wall of Pit 7. 166 

An attempt to correlate observed disappearance of moisture with estimated rates of evaporation in Pit 
7 had mixed success. The formula used by H-8 gave the best correlation between observation and estima
tion during the time water was ponded. It demonstrated that the disappearance of ponding was primarily 
due to penetration of moisture instead of evaporation of moisture. 166 

The augering of four holes in Pit 7 was completed September 20, 1973. 166 For all holes , samples of cut
tings taken at 1.52 m (5 ft) intervals v.u e analyzed for moisture content. Hole 1, 44.5 m (146ft) from the 
west end of the pit along the south wall, was 35.7 m (117ft) deep. Holes 2 and 3, 68.3 m (224ft) and 107.6 
m (353ft), respectively, from the west end of the pit along the north wall , and Hole 4, 78 m (256ft) from 
the west end of the pit along the south wall, were 15.24 m (50ft) deep. Only Hole 4 was in the area where 
water ponded in Pit 7. In the first 1.52 m (5 ft), Hole 4 showed approximately 5 times the amount of 
moisture than in the first 1.52 m (5 ft) of Holes 1, 2, and 3. 166 

During the geologic inspections of Pits 7 and 24 numerous roots were found in the walls of the pits . The 
roots, in many cases, extended to the bottom of the pits. Most of the time they were associated with 
joints. Figure G-23a is an example of roots following vertical joints and brecciating tuff adjacent to the 
joint plane. Figure G-23b is an example of roots which grew horizontally parallel to a watermark on an ex
posed joint plane in the north wall of Pit 24. Figure G-23c shows roots penetrating the tuff at a depth of 
6.10 m (20ft) in the south wall of Pit 24; this is a rare case where roots do not appear to be directly as
sociated with joints in the tuff. 

September 11, 1973, a root sample was taken from a wall in Pit 7. 

"The sample u·as one of the lar{iest pieces expmwd on the pit 1rnll. lit J1ras sent to th e Laboratory of 
Tree Research. Unit•ersity of Arizona. Tucson . They report that insufficient wmcth ring~ arc prr 
sent in the sample to permit tree- rinM datin[i. Th e material is from a coniferous tree. as indicatrd by 
cell structure. N o estimate of sample a{.!e 1cas made. "167 

;..iovember 2, 1973, five samples of roots were taken from four joints in the north wall and one joint in 
the south wall of Pit 7 for 14C dating. On ~ovember 19. one sample from the north wall of Pit 24 was sub
stituted for one sample from the north wall of Pit 7. The sample from Pit 24 (sample point shown in Fig . 
G-28b) and one sample from the north wall of Pit 7 were taken beneath watermarks on exposed joint 
planes. 

All root samples indicated a 14C age of post-1950. in the range 1956-1961. The period 1906-1961 spans 
the beginning of Area G through the excavation of Pit 2. The site of Pits 7 and 24 was not within the 
perimeter fence of Area G until1969. At that time the vegetation was removed. It is likely there was some 
vegetative disturbance at the site of Pits 7 and 24 before 1969. There seems to be a good correlation bet
ween the 14 C dates on the roots and the known history of the area. 
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South wall . Pit-; , Area (; 
.Joint •34: :~-1" from west end of pit. 

- 22b 

Mud strPak in dashPd a rea: Result of water movement throu gh 
joint #:l.J and associa t ed joints a ncl not from wa ter moYPmPnt 
oYer t hP rim . 

Fig. G-22 
Photographs of Pit 7, Area G, taken immediately after September 10-11, 1973 rains. 
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North wall. Pit i. Area G South wall. Pit :24. Area G 

f North wall. Pit :24. Area G t 
23a 23c 

2~b-

.Joint #6C, is .'109 " .')" from west end of pit. 

Fig. G-23. 
Roots exposed m walls of Pit 7 and Pit 24, Area G. 
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The 14C dates on two of the samples also dated watermarks which are particularly common in Pit 24. 
The assumption is that roots grow downward seeking moisture, and spread laterally when they find it. 
The watermarks (see Fig. G-24 for additional examples) belong, therefore , to the current climatic regime 
and are not relics of some ancient regime. 

Jacques Renault, Geologist, New Mexico Bureau of Mines and Mineral Resources , exam ined and took 
samples of fracture fillings in Pit 7 and 24 on November 6, 1973: 

"REPORT ON THE EXAMINATION OF FRACTURE FILLINGS IN DISPOSAL PITS NO. 7 
AND NO. 24, LOS ALAMOS SCIENTIFIC LABORATORIES"'68 

"Introduction 

Th e disposal Pits No . 7 and No. 24 [Fig. G-25] u-ere visited on the afternoon of November II, I973 with 
Ms. Margaret Ann (sic) Rogers. Samples were collected from Pit No. 7 for optica l and X-ray examina
t ion. Fracture numbers in this report are those used by M s. Rogers in her fracture study of Pit No . 7. 

Field Observations 

Caliche filled fractures in Pits Nos. 7 and 24 ex tend downu·ard about three to seven m eters from the 
original land surface. At the surface, th ey are up to four centimeters u·ide and diminish in thickness 
dou·mcard. Caliche is mixed u·ith brown clayey fillin gs in fractures abou t fiL•e m eters belate the land sur
face. B elow the mixed zone, fracture fillings are predominately brown clay [Fig . G-26]. 

Fractures in the pits shou· varying degrees of perm eability teith so me open ing~ [Fig. G-271 tens of cen
tim eters wide and others tightly closed. Open fractures display horizontal structures in th e brown clayey 
coatings which can be traced from fracture to fracture u·ithin tu ·o m eters of th e floor of Pit No. 24 [Figs . 
G-23b and G-24]. Th e clayey coatings in th ese fracture s show small scale dessication (sic) cra cks [Fig. G-
241. 

Microscopic Examination 

The fracture margins near fracture No . 43 in Pit No . 7 were examined under the binocular microscop e. 
Within a few centimeters of the fracture surfaces, the tuff is unaltered. D elicate rock stru ctures extend 
fro m unaltered tuff into clay ey material of the fractures without geometric disruption. Pum ice fragments 
shou· d ecreasing alteration for a distance of less than 15 mm away from the fracture margins toward fr esh 
rock. Alteration of pumice is to clay minerals stained with lim onite [Fig. G-28 1. Rounded pumice frag 
ments are mixed with clay and caliche in fracture No. 52 [Fig. G-291. 

Mineralogy 

X-ray diffraction analysis of the fracture filling materia l indicates only m on tm orillonite and ca lci te as 
the important secondary crystalline phases present . Th e near surfa ce ca liche filling~ appear to be 
relative ly pure CaC03; whereas, the brown clay is predominately (s ic) m ontm orillonite u·ith a trace of 
low christobalite. 

Interpretation 

The existen ce of a caliche zone of fra cture fillin g near the ground surface zchich is succeeded by mixed 
montmorillonite-caliche and then m ontmorillonite fill ed fractures zeith depth is m ust easily explained by 
ground u·ater activity. Th e presence of trace christobalite is th e only f:'L•iden ce of L'olcanic origin for som e 
of the components of the fracture fillings . and it is L'f:'rY definit e(\ · a trace constituent. 
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South wall. Pit 24. Area G 

South wall. Pit 24. Area G 

Sn:.~t h wall. Pit 24. Area G 

.Joint #l'i i~ 471' 6" from west end of pit 

Fig. G-24. 
Watermarks on joint planes in Pit 24, Area G. 
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LookinK East 

Fig. G-25. 
Pit 7 and Pit 24, Area G. 

The dessication (sic) cracks and horizontal structures in open fractures su;.:~est that m eteoric ll'ater was 
standinR in the fractures at some time prior to the excavation of the pits [Figs. G-23b , G-24, G-261. Mont
morillonite is a swellin{? clay and in small fractures could be permeable to ;.:as {loll' [Figs. G-26 and G-:301. 

Some rock material may have been transported in the fractures. The munded pumice fra;.:ments in th (' 
fractures are evidence of this. but the roundinR of the fraRments cannot be said Ll'ith c('rtainty to h(' due 
to abrasion, because the pumice fraRments 1rithin the rack mass are sometim('s round. 

The wadation of intensity of clayey alteration products at the fractur(' mar~ins ll'ith the pr('servation of 
delicate rock structures there is incontrovertible n ·idence that much of the deL•elopment of mrmtmoril
lonite has occurred in place. 
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~ort h wall. Pit :?4. Area G 

Layered clay along exposed surface of ,Joint #66 
.)oint #66 is fil.'i · i" from west end of pit 

.Joint #64 is !86 ' from west end of pit 

Fig. G-26. 
Caliche and clay filling fractures in Pit 24, Area G. 



North wall. Pit 7. Area (; 

.Joint #:lO. :ZR7' II " from west end of' pit . is an open joint 

Fig. G-27. 
Open joint in wall of Pit 7, Area G. 

The development of caliche in the n ear surface fra ct ures and of m ontmorillonit f' in deep f'r fractures had 
undoubtedly diminished the initial permeability of the fra cture system. Prior to excavat ion of th e dis
posal pits, infiltration of meteoric u:ater into th e Randelier tuff by ll'ay of th esf' fractures ll'as thus Rreatly 
inhibited. The caliche, especially, has served as a barrier to infiltration from th e surface and retarded th e 
sealing of deeper fractures by montmorillonite. Net•erth eless. m eteoric ll'ater has found its ll'ay into open
ings in fractures below the caliche zone as et•idenced by ll'ater lin es and dessication (sic) cra cks on fra c
ture walls. Excavation of the pits belou· th e calich f' zone has made unll'eath ered tuff aMain susceptible to 
infiltration by meteoric water. 

Any excavation which exposes fresh tuff u·ill enhan ce the tuff's accf'ptance of meteoric ll'ater and th e ef
fe ct will increase with the depth of excavation . In th e zone of montmorillonite fracture filling~ . the expan
sion of this cia)' during wetting may exert sufficient stress on thf' fracturf' ll'alls tn dilate them lrret>er
si bly. 
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Soul h wall. Pit ~4. Area C. 

11-8-73 . ':• -. . 

.Joint #:l9 is ~o~ · R" from west end of pit 

:'\ort h wall. Pit ~4. Area C. 

.Joint #Ra i;; :);) ' from west end of pit Weal he ring halo along a joint 

Fig. G-28. 
Alteration of the tuff (Tshirege Member of the Bandelier Tuff) . 
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South Wall. Pit -:. Area G 

-" . ·;J 
. . 

.Joint #fi:!. :!.-!H" :r· from west end of pit 

Fig. G-29. 
Fracture filling in Joint 52, south wall, Pit 7, Area G. 

In vieu· of the zoned character of th e fracture fillinp mineralopy and thf' ph\'sical pmperti C's of th f' mont · 
morillonite, it would seem that disposal pits confined to the ca lich f' zonf' arC' less likC'iY to contribute m n
taminants to the groundu·ater by way of infiltration than thus (' ll"hich ex tend into th e zone of montmoril
lonite fracture fillings . 

Summary and Conclusions 

Field relationships, microscopic observations, and X -ray mineralogy demonstrate that th e fracturC' fill
ings exposed on the walls of disposal Pits No . 7 and 24 ar f! du e to alteration of th e Randelier tuff hy 
meteoric water. There are three zon es of alteration: I ) an upper zonf' of caliche- fill ed fra ctures, 2) an in 
termediate zone of mixed caliche and montm orillonite-filled fractures, and :n a lmrer zon e of 
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East Ramp. Pit :?4. Art>a G 

.Joint #/ :l is :)fi l ' from west end of pit 

Fig. G-30. 

Clay swelling out of joint in east ramp, Pit 24, Area G. 

m ontmorillonite-filled fractures . In recent tim es u·at er has been stationarY in some of the open fra ctu res 

indicatinR that I ) water can gain access to the fractures and 2) some of the fractures are plu{.f{.fed at d epth . 

Porosity of the caliche-filled fractures appears to be less than that of th e montmorillonit e- filled fractures. 

Prior to excavation of the disposal pits. surface u·eath erin .a and th e resultin.a deposi tion of caliche and 

clays in the fractures inhibited infiltration of m e teoric zmter. ExcaL'ation of the pits has exposed un
altered tuff, and as a result . infiltration of m eteoric zcat er int o the lrncer zoTU' can be expec ted to increase . 
M ontmorillonite is a szrelling clay and is exp ec ted t o plu.a fra ct ures ll'hen it is teet: furthermore . it is con
ceivable that expansion of this clay could cause fra cture zcalls to mm·r apart irrruersih ly. Th e mrmtm nril

lonite filled fracture s will ha ue laze perm eability tn {.fasses zch en u·et and hi.ah perm ea hilitY to .[!asses when 

dry . Disposal pit depth should be confined tn th e caliche zrmr. "' 68 
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Migration of tritium in the Area G shaft disposal section was reported 169 July 7, 1970. Samples of tuff 
had been collected during the augering of Shafts 34-38 and 40-49. They were analyzed for moisture con
tent and tritium content in moisture. Table G-IX shows results of the analyses and Fig. G-31 shows loca
tions and status of shafts as of June 24, 1970. 

"Laboratory analyses of three samples of tuff from a depth of 25ft indicated the followin{? hydrologic 

properties 

PorositY 

44 
37 
36 

Specific 
Retention 

(percent of volume) 

17 
20 
18 

Specific 
Yield 

27 
17 
18 

The moisture content of the tuff ranged from 0.1 to 6.4r; zcith an at•eraf{e of I.2' i by t•olume. 

The tritium concentrations from samples collected from Shaft 34 (Not'ember 1.969), located about 
55 ft east of existing Shaft 14, ranges from 62 to 454 X w-6 11 C'i/m I of moisture. 

The concentrations in samples from Shafts 35 to 38. located about 80ft south of Shaft 14. ranged 
from 0 to 106 X 10- 6 11Ci/ml of moisture. 

High tritium concentrations (range 1779 to I 180, 630 X I0 - 6 11C'i/ml of moisture) uwe found in sam

ples collected from Shafts 39 thru 48, u·hich are located in a line about 6ft east of Shafts 4 thru 13 
that are filled Leith u:astes. 

The low moisture content of the tuff indicates that the tritium is bein{? distributed through the pore 
space of the tuff, as well as joints or fractures. by diffusion in a u·ater uapor. There is probably some 
moisture gradient (greater in the u·astes themselt•es) zchich Lrill aid in the outzmrd movement of th e 
tritium as the volumes of greater moisture seek equilibrium in the tuff. There appears to be little if 
any pattern in the distribution of the tritium, probably due in part to t•aryin{.( concentrations buried 
at various depths within the shafts and in part to a possible distribution that could be joint contrnl
led. "169 

The question of whether moisture distilled from the tuff for analyses was in part bound water or water 
of crystallization was raised. Tests were run and it was determined the moisture distilled from the tuff 
was not in the form of bound water or water of crystallization. 169 

Shafts 1-14 were augered in the spring of 1966.170 Except for Shaft 14, all had received some waste con
taminated with tritium. 170 

This initial report stimulated interest for the study described in the LAMS report, "Underground 
Movement of Tritium from Solid-Waste Storage Shafts. "170 In August 1970, 14 test holes were laid out 
and drilled (see Fig. G-32). 

"The test holes, 6 in. in diam and 50 ft d eep . u-crc drill ed zrith a poll'cr auger. Tuff samples 
representing 5 ft intervals u·ere collected frnm th e au{.(er cutting-;. Th f' hoff's tr ere thorou{.?hly 
cleaned before each 5-ft sample run. and the results of th e tritium analysf's indicated that there teas 
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TABLE G-IX 

~IOISTURE MID TRITIU~I CO~TE~T OF ~OISTURE IN SA~IPLES OF TUFF 
COLLECTED FRml Sl!AFTS IN AREA G, TA- 54 

Percent Tritium <JCi/ml 
Shaft Depth Date ~lois turc of moi~5urc 
Number (feet) Collected ~cil!ht) (X 1 0 ) 

34 20 11-7-69 0 . 4 4 54 8 
34 40 11 -7-69 0. 1 136 ! & 
34 65 11-7-69 0.3 62 ! 5 

35 20 5-26-70 6.4 11 ! 5 
35 40 5-26-70 1.2 106 ! 6 

36 20 5-27-70 . 7 37 ! 5 
36 40 5-27 -70 1.2 83 ! 6 

37 20 5-27-70 7 ! 5 
37 40 5-27-70 • b 41 ! 5 

38 20 5-27-70 . 1 27 ! 5 
38 40 5 -27-70 . 6 0 ! 5 

40 25 6-9-70 1.2 52 7 97 ! 104 

41 15 6-9- 70 2.0 7 374 ! -? 
.) .. 

41 25 6-9-70 1.0 1 5 135 ! 43 

42 15 6-9-70 1.1 115 896 :!. 2:7 
42 25 6-9-70 1.4 6 833 :!: .:s 

43 15 6-9-70 1.4 70 7 61 :!: 140 
43 25 6-9-70 . 9 10 633 :!: 36 

44 15 6-10-70 1.2 3 11 5 :!: 20 
44 25 6-10-70 . 2 23 029 :!: 52 

45 15 6-10-70 1.6 4 64 4 ~2 
45 25 6-10-70 . 6 1 77 9 :!: 16 

46 15 6-10-70 1.0 211 0~4 414 
46 25 6-10-70 . s 178 198 :!: 1 98 

47 15 6-11-70 . 9 30 828 61 
47 25 6-11-70 . ;, 6 813 :!: 29 

48 15 6- 11- 70 .9 ~20 966 :!: 432 
48 25 6-11- 70 . 7 1 180 630 :!: 1 9S : 

49 15 6-12 -70 2. 3 170 8 2 4 :!: 33 6 
49 25 6-12-70 . 8 324 832 ! 187 

Ref: 169 
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40 41 42 43 44 
0 0 0 0 0 

4 5 6 7 8 9 
@ 0 0 @ 0 0 

15 16 17 18 19 20 
0 0 0 0 0 0 

Shoffs 

45 46 47 
0 0 0 

10 II 12 
(g (g ® 

21 22 23 
0 0 0 

48 
0 

13 
@ 

24 
0 

0 

49 
0 

l 54ft. from 
~..----Shaft 49 to 34 

~} Break in secfion 
38 ff. from 
Shoff 14 fo 15 

35 36 37 38 
0 0 0 0 

10 ff. scale 
0 Unused 0 In use 

0 Fi lied 0 Concrete lined ~ Norfh June 24, 1970 

Fig. G-31. 
Planview sketch of shafts at Area G, TA-54. 

little. if any. cross-contamination between samples from successit•e .5-ft intervals .... In {.!eneral the 
tritium concentrations increased to a maximum betu·een depths of J() to :w ft and then decreased 
u:ith depth .... [see Table G-X]. 

Isotritrium contours were constructed at depths of 10 to 15ft, 20 to 25ft. 30 to 35ft, and 40 to 45ft 
[Fig. G-33]. Test holes and burial shafts were used for control points on [Fig. G-33a] while only the 
test holes were used on [Fig. G-33b]. The irregularities in the isotritium contours just east of the 
shafts are due to the movement of the tritium through open joints which provide a much more rapid 
means of migration than movement through the tuff matrix. The effect of these joints is apparent 
only near the shafts due to the close spacing of control points used in construction of the contours. 
West of the shafts where control points (test holes) are located on 20-ft centers the effect of the 
joints on movement of the tritium is not apparent. The contours are elongated to the west of the 
shafts showing the principal movement of the tritium. 

Isotritium contours were also constructed for a L'ertical plane rxtrndin{.! ra.~t and lrcst throu{.!h shaft 
J3[Fig. G-33c] . The contours sh01c that the major mm·cment of tritium trw!:! p/acr a/on{.! the contact 
between the two ashflou·s. The abundance of pumicr fra{.!mrnts in thr lmrrr part of thr upper 
ashflou· and the presence of the reu·orked tuff betu·een thr tu·o f/mrs causrs a {.!realer porosity and 
permeability in the contact region as compared to the matrix or joints in thr m·rrlyin{.! or under/yin{.! 
tuff. The tritiated moisture migrating along the contact sen·rs as a sourer for mot'rmrnt into th e 
upper and lou·er ashflows . 

A comparison of the isotritium contours in plam•ierr [Figs. G-33a & b]just ahrwe and he/ow the con
tact shows that migration of the tritium teas not uniform alrm{.! the contact hut .!!reater in a u·Pstrrh· 
direction . This is due to a thickening of th e layer of rcrcorked tuff lyinf.! a/on:.; the contact u·hich in
creases the rate of movement in that direction. 
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Fig. G-32. 
Planview of shafts and test holes, Area G, TA-54. 

The tuff in the ashflo1cs is not h om o~Pnous . It is broken by joints. and porosity t·aries 1cithin th e tuff 
matrix. Th e contac t betu•een the ttco ashflou·s adds to th e inh omopeneity . Thus the extent of the 
mi~ration can only be approximated. About four years aft er th e 1castes ll' Pre stored in Shafts 12 and 
13. a 100-pCi/ml contour has moced to a distance of about 10.5 ft 1ccs t of th e shafts alonJ.! th e contact 
betu ·een the tu ·o ashfl01cs [Fig. G-33c]. and th e 100-pCi/m/ contour extrapolated beneath th e shafts 
is at a depth of about 97ft bel01c th e surface of th e m esa . Th l.'re i .~ a sP('()nd contact beneath th e 
lmcer ashfl01r (G -33c). hmcet·er. and this contact tcould slrw th e L'ertical miwation of tritiated 
uapors through the tuff by allou·in!f them to mot•e laterally alon J.! th P more perm eable contact. In 
~en era l . th e L'Olume of tuff containinM th e tritiated moisture has as.~um ed th e shapC' of an irreJ,!ular 
lens. shortened to th e east and elongated to th e tces t [Fig. G-33c] . 

Little u·ater from precipitation infiltrates thrm1f,!h the soil into th C' underly inp tuff. 1 There is not 
enou{.!h tcater to leach th C' tritium from th e tmstes and mm·c it thrnuJ.!h th e 2-W ft of drY tuff and 61(} 
ft of dry l'Olcanic rocks and sedim ents to th e main aquifpr that lies at a depth of ahout 860ft at Area 
G. 



TABLE G-X 

TRITIUM ANALYSES OF ~!OISTURE FRO~! DRILL CUTTINGS 

TEST HOLES A THROUGH N (pCi/ml) 

Depth 
_1_f.!l_ A B c D E F 

0- 5 68,000 5,370 7. 510 383 294 531 
5-10 94,700 II, 800 22,300 6,310 1, 100 538 

10 - 15 196,000 8,270 55, 500 13, 800 439 632 
15-20 159,000 12.,900 44,800 14,300 I, 010 I, 860 
20-25 471,000 13, 200 3'),700 18, 800 744 2. , 62G 
25-30 275, 000 9, 850 32,800 19,900 ~'I 3,750 
30-35 140,000 6, 390 22,900 15,00 0 :>lb 3, 190 
35-40 211,000 4,470 13,')00 9, 200 742 2, 160 
40-45 116, 000 4,590 4,790 4,380 918 I, 405 
45-50 79,000 4, 17 0 4,950 1, 470 816 I, 107 

Depth 
(ft) H I J K L M 

0- 5 42 41 -: ·, 42 37 4,830 
5-10 30 144 267 154 157 6,630 

10-15 !31 182 3, 7 20 405 24') 6,920 
15-20 197 320 5,490 876 205 7,480 
20-25 445 195 7. 210 912 145 5, 780 
25-30 430 207 6,340 I, 060 127 4, 100 
30-35 512 196 969 1, 060 122 3, 690 
35-<!0 330 I<!C I, 230 728 87 2, no 
40-45 278 144 966 801 57 3,020 
45-50 235 136 &44 569 44 2,550 

Ref: 170 

RELEASE OF TRITIUM TO THE ATMOSPHERE 

G 

729 
I, t.J 0 
4, 190 
7,060 
9, 310 
9, 370 
7,490 
6, 550 
3,680 
3, 650 

N 

250 
2, 410 
(,, 140 
8,790 
9,40:) 
9, 820 
9, 290 
7,760 
f.., 250 
4,710 

Intake of air during periods of high atmo.~pheric pressure and exhaust of air durin[: period.~ of Iori' 

pressure haue been noted for burial shafts and test holes in the tuff in Area C. The soil and 
zceathered surface tuff forms a partial barrier against the cxchan{.(e of air betzceen the under/yin{.( 
tuff and the atmosphere. 2 Air u;as pumped from Shaft 47 to determine if measurable amounts of 
tritium could be released to the atmosphere durin!? an atmospheric /me. 

The air in the shafts is nearly saturated zcith zrater z·apor. Th e measured rclatiue humidity L'aricd 
from 94 to 98'i at a temperature of about 700 F. Prior to recf?iL·in{.( zcastes. Shaft -17 tms scaled at th e 
surface and air pumped out of the unlined shaft at a rate of about 2 .. '5 cfm for 24 h. Moisture u·as col
lected in a condenser at the pump and analyzed for tritium . Th e tritium concentration U'as 677 (){)(J 

pCi/ml of water, about half the concentration found in moisture from a sample of tuff collected from 
a depth of 25ft [Table G-IX]. 
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Depth 40 to 45 ft • 
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, lxiO 
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-1x102
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, ~ mo~~re 

h. lso tritium concPntrations in pi cocuries per milliliter of 
moisture in plam·iew at depths of :lO to :li) ft and .JO to .J.~ ft . 

a. I sot rit ium concPnt rat ions in picocuriPs per millilitPr of 
moist urP in plam·ipw at dPpt hs 11f HI to ].-, ft and :W to :.1:1 ft . 
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lsotritium Contours in Picocuries per Milliliter of Moisture 
Shaft 13 

or-~~~·~~~~~=-----------~ 
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CIJ 40 
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!' . b11 t rit ium <·11ncentrat i"n" in pi cocuries per milliliter of 
moisture in section east <tnd wes t of sha ft 1:1. 

Fig. G-33. 

120 
West 

Isotritium concentrations found during the 1970 tritium migration study at Area G. 



A number of samples of surface soil were collected west of Shaft 13 out to a distance of 120ft [Table 
G-XI]. Tritiated moisture concentrations generally decreased tcith distance from Shafts 12 and 13. 
The sample collection at 80ft consisted of tuff since there u·as no soil cover at that point. We 
therefore conclude that tritium is being released to the atmosphere as a result of the evaporation of 
soil moisture near the shafts. 

In an effort to determine whether or not vegetation has any influence on the transfer of tritiated 
moisture from the disposal shafts to the atmosphere, fit•e samples of vegetation and moisture tran
spired from vegetation were collected in the immediate vicinity of the disposal shafts [Table G-XIl. 
These analyses indicate that there is an uptake of tritium by plants from the soil and tuff and that 
tritiated moisture is being transpired to the atmosphere. Measurements from ttco samples collected 
about 0.5 miles west of the shafts are included for comparison. No attempt u·as made to determine 
the amount of tritiated moisture being released to the atmosphere due to transpiration from plants 
and evaporation from surface soil adjacent to the shafts . "170 

"
1 W. D. Purtymun, "Geology and Hydrology of Mesita del Ruey." Los Alamos Scientific 

Laboratory report LA -4660 ( 1971). 

2 'J. L. Kunkler, "Measurement of Atmospheric Pressure and Subsurface Gas Pressure in the Un
saturated Zone of the Bandelier Tuff, Los Alamos. Neu· Mexico ." U.S. Geol. SurL'ey Prof. Paper 
650-D (1969)." 

On May 26, 1971, H-1 requested that H-8 take background information on tritium in the newly ex
cavated Pits 8, 12, 16, 17, and 21. 171 

"In the past, Group H-6 has detected tritium in the soil from and around our old pits. If possible. I 
u•ould like Group H-8 to sample soil from the neu· pits. possibly core drilling in the bottom of one or 
more. These samples would give us a background ll'hich tee do not hm•e for the old pits. "171 

"Nine test holes were drilled in August 1971 in and adjacent to the nezc disposal pits at TA-.14[see 
Fig. G-34] . Five of the test holes (8A , 12A, 16A. and 2JA) u-ere drilled to a depth of30 ft in the floor 
of the pits. Four of the test holes (8B, 16B. 17B. and 21 R) uwe drilled to depths of 60ft. three on the 
perimeter and one near the center of the area .... 

Samples of tuff were collected over a fiL•e-foot inten·al. The moisture content of each sample U'as 
determined and moisture distilled out for tritium analyses [see Table G-XIIl 

There u·as no pattern to the distribution of tritium zeith d epth. Concentrations are /me . ll'ithin 
background data on tritium collected from a shaft at Area /, (20 pCi/m/). 

In undisturbed areas on the mesa moisture concentrations in th e tuff teill range from 3 to R'l by 
weight in the upper 10ft of soil and tuff. The concentrations decrease zeith depth . Soil cover in the 
areas of holes 8B, 16B, 17B. and 21 B u·as disturbed by heat•y equipment used in construction of the 
pits. The moisture content of samples in the upper Jn ft of soil and tuff from the above holes ranf.{ed 
from 0.6 to 5.0Ci by u·eipht u·ith an aL·era{!e of 1.8. 

The moisture contents of tuff from holes BA. 12A. 16A. 17A . and 2/A (located in bottom of pits) and 
be/au· depths of I 0 ft in holes 8B, I 6B. 17B. and 21 R ranpPd from <0. 1 to 1..1', by U'eigh t tei th an 
average of 0.4. The moisture in the soil and tuff is in the /me moisture range zeh ere movement is by 
diffusion. 
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TABLE G-XI 

MOISTURE CO~TENT A:-JD TRITIU~I A:-.IALYSES 
OF MOISTURE FROM SOIL AND TUFF 

WEST OF SI~FT 13, AUGUST 5, 1970 

Distance 
(ft) 

5 
10 
20 
40 
60 
80 

100 
120 

~loisturc Content 
(%by 1\' t) 

8.8 
17.3 
10.2 

7. 0 
6.4 
2. 7 
7. 1 
8.2 

TRITIU~I ANALYSES OF MOISTURE 

Tritium 
(pCi/ml) 

100 
327 
131 

40 
68 

122 
30 
21 

FRO~! PLA:\TS 

Type of Type of Tritium 
Location Plant Sample (pCi/ml) 

40 ft S::>uth of Shaft 13 Ragweed DIS 
40 ft South of Shaft 13 Tumble \Veed DIS 
At Shaft 13 Unkn01m SWT 

85 ft ~orth of Shaft 13 Chamisa S\I'T 

At Shaft 14 Unkno1>n DIS 
0.5 Mile I\' est of Area G Chamisa SliT 

0.5 ~fi l ·c West of Area G Unkno•m SIH 

DIS - Analyses made of moisture di s tilled from plant by heating. 

SWT - Analyses made of moisture transpired from plant. 

Ref: 170 

101 

17 

7 

The pits are constructed in Unit 2b of th e TshircJ!e Member of the Handelier Tuff. .. . 

392 

398 

000 

;co 
970 

<5 

<5 

The test holes drilled in the bottom of th e pits (tcithin th e lou·er a .~hflou') are completed into th e top 
of Unit 2a . The test holes drilled on th e perim eter and ncar th e center of th <.' ar<.'a are completed 
through Unit 2b into the top of Unit 2a. 

Radiochemical analyses of samples collect<.'d from tes t hoi<.' 21 H teen> composited accordinR to 
stratigraphic units (i.e. upper ashflotl'. retcorked material. and lozc <.'r ashflmc of [ 7nit 2h and upper 
ashflou· of Unit 2a) and analyzed for gross alpha and beta actiL'ity as u·<.' ll as 238 Pu. 23"Pu, 137 Cs and 
Natu ral Uranium [Table G-XIII] . The results of th e analyzes (s ic ) arc• trithin limits of ba ckground 
data in the Los Alamos area . The positiue L'aiue of 0.00/5 pCi/p, (picocuries p<.'r J!ram) of n•pu in th e 
upper ashflou; (depth 0-10 ft ) is u·ithin limits es tablish ed for 230 Pu fallout in !.os Alamos. !)anta Fe, 
and Espanola areas. "172 
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Fig. 34. 

Location of 1971 test holes, Area G. 

In early December 1973, five test holes were augered in the fill over Pits 1 and 2 (see Fig . G-35). The 
results of the study were reported February 13, 1974.173 

"Sampling Procedures 

In early December 1973, sa mples were collected of th e cover material on Pits I and 2. Area(;, Ta-.14 . 
Material was collected by two m ethods: holes u·ere drilled usin[.; a .f-in . powerau{?er, and samples of 
the material brought to the surfa ce u·ere collected at repular depth int en·als: a split-spoon sampler 
was driven into the material u·ith an impact hammer. return ed to th e surface, and th e samp les 
removed from the sampler. 

The samples were analyzed for m oisture content using standard praL·imetric techniques. Moisture 
samples were removed from th e soil by heat distillation and analyz ed for tritium content. S elec ted 
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TABLE G-XII 

TRITIUM CONCENTRATIONS AND MOISTURE CONTENTS IN CUTTINGS FROM TEST HOLES 

Tritium 

Picocuries per Milliliter of MoisturP 

Depth 
Internal Hole Hole Hole Hole Hole Hole Hole Hole Hole 

(feet] SA 12A 16A 17A 21A 8B 16B 17B 21B 

0-5 9 11 12 15 11 27 12 10 15 
5-10 8 15 10 13 12 13 15 7 24 

10-15 11 13 5 11 4 10 15 12 23 
15-20 <4 13 14 10 9 14 14 13 20 
20-25 9 10 16 12 10 21 16 20 33 
25- 30 11 12 6 8 12 17 18 24 
30-35 20 18 14 25 
35-40 22 12 12 18 
40-4 5 10 10 15 26 
45-50 13 15 12 21 
50-55 27 16 16 15 
55-60 20 17 13 17 

Note limits of detection 4 picocuries per milliliter 

Moisture Content of Tuff 
Percent Moisture bv \\'eight 

0-5 0.2 <0.1 0.1 <0.1 0. 8 5.0 0.6 2.0 1.9 
5-10 1.1 <0.1 0.3 <0.1 0.7 2. 7 0.4 1.0 1.2 

10-15 0.9 <0.1 <0.1 1.0 0. 8 1.3 0. 5 0. 3 0. 5 
15-20 0.7 0. 2 <0.1 <0.1 <0.1 0. 8 0.4 0.2 0.5 
20-25 0.8 0.1 0.1 0.4 <0.1 0. 7 6.0 0. 3 0. 4 
25-30 1.4 0.1 <0.1 1.2 <1. 0 0. 2 0. 2 0.5 0 .1 
30-35 1.0 0.2 1.1 0.4 
35-40 0.6 0. 1 0. 4 0.2 
40-45 0.6 0. 8 0.6 0. 3 
45-50 0.9 0.4 0.4 <0.1 
50-55 1.1 <0. 1 0.3 0. 4 
55-60 0. 8 0.3 0.6 0.2 

Ref: 172 

samples U'ill be analyzed for plutonium , cesium, and strontium. A sum mar:--· nf the resultant data is 
summarized in [Table G-XIV] . Th e technique used in collectinM th e sampl('s is indicated in th e 
table. A sketch map of the location of th e sample holes is presented as [Fig. G-35]. 

G-90 

The uarious sample holes are of var:--·ing depths, primarily reflect ing thickness nf couer material in 
th e uarious locations. Great care u·as taken to cease penetration at the first indication that u·ast(' 
material teas being encountered. A thorough mnniturin!-f of th e sampl('s and sampling equipment 
performed by an H-1 monitor indicated no detec tabl(' cnntamination. 

After th e drilling U'as completed, th e holes uwe backfilled a short dist011c(' and a 2-in. plastic pipe 
placed in the hole. Th e hole u·as backfilled around th(' pipe. and the pipe teas capp('d. Th ese casings 
tcill be used as access tubes for a neutron moisture met('r to prm·ide further monitoring of moisture 
mouement in the fill material. 



TABLE G-XIII 

RADIOC!IHIICAL A:\ALYSE S OF TUFF FRO~! TEST HOLE :lB 

Picocuric s 

Depth Gross Gross 
Descri~t ion (feet) Alp ha Beta 

Unit 2b 
Upper Ash flo"· 0-10 6 2 
Re-.·ork ed :.:a tcr ial l 0- 15 8 a/ 
Lower Ashf1o1> 15-40 7 !_I 

Unit 2a 
Upper Ashf 1ow 40-60 7 2_/ 

2_/ Below li mi t s of detection 1 pCi/g 

!?_/ Below limit s of detection 0.002 pCi/g 

£1 Below limits of detection : pCi/g 

Re f: 172 

TABLE C-XI V 

238Pu 

b/ 
o/ 
E/ 

!?.I 

ncr ,. r ar.1 

239h: 

0.0 05 
b/ 
~I 

!?.I 

Micro g r am~ 

~ra~ 

1 '7 Cs 
:\at ural 
Ura nium 

c/ 0 .20 
c.; 0 . 28 
c.; 0.24 

sl 0 .31 

DATA SL~!:".\ P.Y AREA C A~'GE R II OLES I' FILL ~L\HRIAL CO\'f:KJ ~;c PITS 1 A~.'D " 

Depth H:)istur c Trit iu:n 
238Pu 2 )9P u lnt t• rva 1 ContC'nt C0ntcnt 173 

llole ~~- --"-- % bv \,' [ , 173 pCi /~ i~.l~.£.!. 2Ctl• ---P.£!.~ L__ ____ J.:?.c_.,_:.l£_~-

G-1 0-0 . 7 10 . 1 246 s .w. End, Pit 
(Split 

0.7-1.5 1) .1 14 82) 
spoon) 

1 .5-2.) 10 . 1 38 207 

2.3-) .0 8 .2 57 850 

2.7-2 . 9 DO anal ysis 0.020: 0.006 

3.0-) .5 8.3 102 04 2 

) .)-).5 0 .000!0.002 0 . 015'0.CO~ 

G-2 0-0. 8 9 . 5 280 5 .11 . En~. p:' 
(Aur,c r) 

0 .8-1. 5 II. 7 977 

1.5-2.) 11.4 19 5~7 

2 . ) - ).0 7 .5 JJ O 426 no analysis no anAlysis 

) .0- 3 .8 7. 0 297 271 0.001!0. 002 o.o;~:o . oo; 

G-) 
(Spll t 

0-0.8 ) . ) 685 N.\1. t:nc, PIt 
spoon) 

0 . 8-1.5 4.8 t98 

1.5-2.0 4.8 83 5 

1.5-1. 7 0.0)2!0. 00<; 0. 27 :0.03 

1.8-2.0 0 . 000!0.000 O.OOG : O.OC~ 

G-)A 0-0.9 3 . ) 645 S . II. EnC. pit 
(Au ~er) 

0 .9-1.5 5.7 841 

1.5-2.) 4 . 7 908 no analysis 0. 01~ 0.005 

2 .3- J.O 5. 0 935 0.002 o.oo: O. DIO ·) .ace 
G-4 ()-0 . 8 5 .0 !57 S.ll . f.n~ • ? it 

(Au ge r ) 
0 . 8-1.2 ). 9 443 

*In 19 70:. Cl1n i::. u:"J dl!tccth•n 11-. i~ s for routtnt: a rl3lvsf'c; of radioactivity in typical solids ·- .Js 
0 . 6nC1 /( for )H, 5fCi/g for ~).:Pu, .a~·d 5fC!. / g fer .;J?Pu. 

~...>. 

Sc 

:;~ . 

:\ . ~ . 

~; C' . 
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Pit No .2 

i 
N 

I 
Pit RP Reference No.I 

Location of Sample Holes 
(map not to seale) 

Fig. G-35. 
Location of 1973 sample holes, Area G. 

post 

Three additional sets of holes hal'e been drilled in tuff material underlvin{! disposal pits ll'hich u•erc• 
not in full sen ·ice . "174 "Samples u·ere collected using th e p ozcer auger described abm•e, and analyzed 
for moisture content .... !See Tables G-XV. G-XVI. and G-X\'ll 1. Analysis for tritium 1cas not pf'r
form ed . Hou ·ever, data from field inves tigations in 1971 indica ted that ba ck{!round tritium con 
centrations in undisturbed tuff are on the order of 10-2() pCi/ m . "172 

"Discussion 

Th e fill material on Pit No. I and Pit No. 2 appears to hat·c been undisturb f'd since crn·crin,: 1cas 
completed in April 1961 and July 1963, resp ec tiL' ely . Th is lack of disturbance is indicat ed by th f' 
presence of mature sp ecim ens ofChrysothamus perrihowardi (rahbithrush ) in the t•icinitv uf the 

sample holes . This plant sp ecies requires ten to tLcenty year ... ,. to reach adult size. 



In general. a peak in the zcater content zras located at one tn tzm meter . .; depth. Heinle th i.' i.' tlen·.-: 
moisture contents decreased zeith depth . and th en at depths of abnut three meters rl'mau;, .. ; 
someu·hat constant u·ith depth . This indicatcs that moisture penctration O\' precipitatiun is ern< · 

fined primarily to the upper 2 to 3 meters of material . Pcnetrntion belrlle that depth mn1 utcurtf :; ··

inp years of unusually hiph precipitation . and from slrw redistribut ion of near ;;ur(a ce mui,t:tr• 

Moisture contents u·ere u·e /1 belozc field capacity t•alu es (esti mat ed as l.'i-2()' • for thi' materiui · 111-

dicatinp that m oisture mot•ement is primarily caused by capillar\' forc e.-.; . .\'u actual mun•m, •n r rut· ··' 
can be inferred from this data u·ithout additional field mcasurements. Th e l'ariation in muisturc 
contents obsen·ed betzreen the fill on Pit No. I and that on Pit .Vn. 2 ma\' he due eit her tu z·a riatiun, 
in soil conductivity or differences in surface slopes. Furth er 1mrk is planned tn suhstantia t. · till .' 

It is interestinp to compare the moisturc content of the fill material 1rith that of the tuff h:·n· ··zr; , 
disposal Pits 7, 8. and 24. Pits 7 and 24 U'ere constru cted in the fall of !9-::r and the huttum, fide i 
been exposed to precipitation for only a feu· months ll'hcn th e moi.,·ture samples ll'erc cullccted r; ,, . 
moisture contents are similar to. or lou·er than. th ose recorded in other undisturbed pnrt1uns uf 1ir. 
tuff. 1 Pit 8 u·as constructed in Aupust 1971. and U'as thus exposed tn precipitatinn f·~r murc titllt . 

tzeo years. Water is knozrn to hat·e accumulat ed in th e bottom of the [lit rm at least •lilt ' fi('C!I.'I"n 

(Se ptember 1973). 2 This increased moisture input i., reflected in th e hi.!!her mnisturc cnnt ew' 
obsen•ed beneath Pit 8. compared 1eith Pits 7 and 2-1 . 

. No firm comparison can be made betzreen the moistu rc trnnsmittinJ.! capacif\· nf the fill mntcriui 
(c rushed tuff) and the undisturbed tuff. Hrwet·er. the similarit." of th !' moisture rcJ,!ime hen··urh l'r: 
No. Band that in th e fill material indicat es that th e transmission capabilities of the t1ru mu/1'rini , 
are in th e same ranpe of t·alues. Generally speakinf.!. hnth mat erials can he charncteri:?l'd a- ··,) ,,,.,. 
conductors" of moisture. For comparison. moisture contents of undisturhcd natural mils ran.!!r· UJ l r· 
2Wi by zceipht at depth s of nne to tzco meters . ( 

The recorded tritium concentrations are of considerable interest. Enl'irnnmental monitorin!-[ 111 the 
Los Alamos area indicates that background tritium concentrations are in the ran1u· ul i ' ;- .:.'· · 

pCi/m£ 39 
·
172 for both solid and near surface tuff. The tritium concentrations obsen•ed in the fii :' • •, 

Pit No. 1 are more than three orders of magnitude higher than this. A search of dispusa/ recurd .
that pit did not reueal any single item that LL·ould appear to be a source ol the tritium . S et·ero i . , •
tries recorded th e disposal of 50-100 curie quantities of tritium . but none u·ere in the near :·1:·/ni: , ; 
the moisture sample holes. The significant concentration wadient tou·ards the surface :ndt,u! ·, 

that tritium is diffusing towards, and perhaps out of, th e ground surfa ce. Additiona l m <lrutw;~.~· 

u·i/l be necessary to det ermine th e actual quantities of tritium entering the atm osphere o/!1 ';.! ' '" 

tion at this sit e. 

Conclusion 

Jl.1oisturr samplinf.! data indicate .~ that prrcipitation is penctrntin.!! tn a cl!'pth uf t/111 ' ,, , ( l r , 1;,. • , ,. 

in th e fill material. Th e materia l appears tn hat·c ahnut the sam•· nwi., tu r!' trrtnsm lss ifl!l 'aJ'u ·· i· _. 
undisturbed tuff, both materials bcin!-[ 1(1/l'Cr than natural suils In th!' areo 



TABLE G-XV 

PERCENT MOISTURE BY WEIGHT FROM AUGER HOLES IN PIT 7, AREA G 

Depth 9/17/73 9/20/73 9/18/73 9/20/73 
(fce_!L Hole #1 Hole #4 Hole #2 Hole lt3 --·--

0-5 0. 7 5. 5 1.2 1.0 
5-10 0.4 0.5 0.6 0.5 

1 0- 15 0. 7 0.1 0 .3 0.6 
15- 20 0.9 0.4 0.3 2.1 
20-25 0. 7 0.3 0. 2 2.4 
ZS-30 0. 7 0.4 0.4 0. 3 
30-35 ). 7 0.3 0. 2 0. 3 
35-40 0.3 0.4 0. s 0.5 
40-4S 0.3 2.0 0. 3 0.5 
45-50 0.9 0. 5 0. 3 0.5 
50-55 1.2 
55- 60 2. 3 
60-65 2. 0 
65- 70 0.9 
70- 75 1.7 
75-80 0. 7 
80-85 1.4 
85-95 1.7 
95. l. 07 3. 0 

107-117 2. 5 

.H.ef: l'/5' 

{ 'nusually hiph tntzum concentrations zccrr ohscrc rd in th(' fill on Pit .Vo. / . hut cannot he at
tributed to any specific source. Tritium appears tn he migrntinp /1)//'ards th e ground surface. "11

" 

"
1 J . H. Abrahams. Jr .. J. E. Weir. Jr .. and \-r. lJ. J>urt y mun . "J)istrihutinn nf .\1uisturc in Soil and 

Near-Surface Tuff on th e Pajarito Plateau . l.ns Alam os CnuntY . .\'('u· I\4exico." [' .. "\ . (; eolo,!!ical 
SurL' ey . Prof. Paper -12-1-D. !961 . 

2 l'v!. A . Ro,!!ers. Personal communication Sept emhcr !9/.' f. 

3 J . E. Herceg. "Environm ental Monitoring in th e \ 'icinity of the !.us Alanws S cientific J.ahoraturY. 
Calendar )'ear 1972." Los Alamos documrnt 1..4-.7/H-1 (March 19/.'1!. " 

In the fall of 1973 three 15.:24 m (50ft) deep holes in Pit :24 were also augered . As in Pit 7. samples of 
cuttings at 1..):2 m (5 ft) intervals were taken and analyzed for moisture content (see Tables G-X\' and(;. 
X\'11 . 

G-94 



Depth 
(feet) 

0-5 
5-10 

10-] 5 
15-20 
20-25 
25-30 
30-35 
35-40 
4 0-4 5 
4 5-5 2 

Ref: 

TABLE G-XVI 

PERCE:\T ~IOISTURE BY \\EIGHT 

FRO~! AUG ER IIOLES 

IN PIT 24, AREA G 

lloJe 1 Hole 2 

0.9 2. 4 
1.1 2. 3 
0.8 4. 2 
1.0 0.6 
0. 3 0. 5 
0. 3 0. 5 
0. 5 0.] 
0.6 0.3 
3. 2 0.3 
3. 4 0.6 

17 5 

Hol e 3 

0. 1 
1.9 
0. 2 
0. 3 
0. 5 
0. 3 
0.3 
0.5 
1.3 
1. 2 

"As yet I there is no I profile shou·in{; bott om elct•ations of Pits I and 2-1 for correlation purposes: 
hou ·euer. drillin{; breaks uwe indica ted at IS to 17ft in Pi t I and at 19-2-1 ft in Pit 2-1 u·hich arc 
about the contacts of Unit 2b and { 'nit 2a. A second drilling break occurred ~so±:) ft in both pits. 
The second contact is betzreen {"nit 2a and {"nit I b and is shmrn h\' a slight increase in moisture 
contents in Hole I (Pit 7!. and Holes I and .'1 (Pit 2-1) indicating a change in the h\·drolngic 
characteristic of the ttro ashflozr units. 

Test holes in Pits 7 and 2-1 zrere logged at 2-ft intcrnds zcith the neutron moisture .~ondc for 
backwound information Th e muisturl? content of the tuff u·as bi?lml' limits of th i? calibration curt ' !? 

u•hich is ~sc; moisture bY t•o/uml? . .. .. calculation..; indicate that in th e /me range of ~s to J() ' ; IJy 
t•olumc th e moisture n·ill be redistributed hY diffusion. Abr!l'r HI'' distribution l{'()U ld bl? hY diffu
sion and capillarY zcith some effect of wm·it.\'. "'" 

The neutron moisture probe was run down the holes several months after they were augered and before 
plastic pipe was cemented into the t op of the holes (see Fig. G-:\ol. \rhen the pit s are filled with wast e;; . 
the pipe will se rve as access tubes for the neutron moisture probe. In the first 4ua rter of 1~";'-1 

"Zia carpenters added wood shielding planks around th e pipes em bedded in the floors of Pits 7 and 
24. The additional shielding should provide better protection for th ese pipes durin{? pit filling 
operations. "123 

Pit 8 contains a number of 210£ (5.') gall drums of s ludge from H-";" '!' waste trea tment plants. \\'hil e 
drums were being off-loaded January 5. 19/3.176 the lids from two drums came loose spilling s ludge on the 
pit floor . Heavy plastic bags were placed m·er the drums: and one cubic yard of fill \\·a;; placed on top ,,f 
the spilled sludge. 

"The oripinal idea of shoL·elinJ; th r sludge bac/;: into anothl?r drum had tu he .~h ell'ed as th e matl?rinl 
u·as frozen solid to the w ound. 
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5-10 

10-1 5 

15- 20 

20-25 

25-30 

30- 3.5 

_iS - 40 

40- 45 

-'15 - 50 

Hole 1 
Hole 2 
l-lole ') 

_) 

I\e f : 

( ___ ~i (-. 

TABLE G-XVII 

~!OISTURE CONTENT OF CUTTINGS FROH TEST HOLES DRILLED 
IN JANUARY 1974, AREA G, PIT 8 

Hole 1 Hole 2 Hole 

8.7 8.5 8.2 

9.3 9.8 7.1 

8.6 8 .2 8.1 

7.5 4.1 8.1 

6.0 4.0 5. 2 

2 .8 1.9 2.5 

2.5 1.6 2.2 

3.4 2.4 2.3 

3.6 3.5 3.1 

3.9 3 .9 3.7 

North side of drums - East 
North side of drums - West 
Sou th side of drums 

174 

3 



Pit :!4. Area (; . Looking East 

i~~~~~~~ij;~~=?~~~iiiiii~~i§~~~ Hole P24-3 I · 52 ' deep, from wall 
442' 7" from west end 1 
of pit 

1-16-74 

Moisture neutron pro he access pipes in pl ilce 

Pit -:. Arefl ( ;. Looking East 

1-16-74 

Moisture neutron pro he access pipes in place 

Fig. G-36. 

Hole P24-l 
n2' deep, 4' from wall 
227' 0" from west end 

· of pit 

Hole p-; - I 
11 7' deep, 
:l-1/2' from Willi. 
14fj' from we~<t 
end uf pit 

Access pipes in Pits 7 and 24, Area G, for monitoring moisture with the neutron moisture 
probe. 
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Apparently H-7 has been using second hand drums to hold sludge. [It is recommended] that only 
new drums be used and that H-7 inspect each drum prior to loading onto the skip-type containers to 
assure that the lids are secured properly. "176 

The drums in Pit 8 have had other problems. Damage during transport and damage as a result of pal
letizing promoted corrosion in some cases. (The Pit 8 drums were made part of a corrosion study.) 

After the September 10-11, 1973 rains a sample of the ponded water in Pit 8 was taken for plutonium 
analysis. The results were negative. Because the drums were known to be leaking, it was felt the situation 
offered an excellent opportunity to study migration of transuranics in the tuff and fill material. H-8 made 
a request177 for monitoring in Pit 8, Area G, on January 7, 1974. 

"The following procedures are recommended for monitoring the movement of soil moisture and 
radionuclides within and out of Pit No. 8. 

1. Placement of access holes for moisture measurement u·ith neutron thermalization probe. Three 
10-meter boreholes will be augered in the bottom of the pit , two on the north end and one on the 
south, located within a meter of the present stack of drums. Five-centimeter plastic casing tcill be 
cemented into the upper one meter of the bore-holes, and extended above the surface of the fill ed 
pit. 

2. Placement of access tubes for installation of soil m oisture ce/ls. Fiue-centimeter plastic casing 
will be located at four positions around the perimeter of the drum stack and extended above the sur
face of the filled pit. These casings will be used for locating electronic soil-moisture-sensing cells 
after the pit is filled . The cells are not expected to be on hand at th e tim e the pit is filled . After th e 
cells have been placed, the casings will be pulled back at least a meter. and used for moisture 
monitoring with a neutron probe. 

3. Placement of access tubes for coring the tuff. Four to six steel pipes u·ill be located around th e 
perimeter of the stack, and if possible in the interior of the stack. Th ese pipes tcill be set a feu · cen
timeters into the tuff to secure the bottoms and extended abot•e th e surface of th e fill ed pit . Th ey 
will permit core sampling of the tuff after the pit has been fill ed. and ensure that no u·aste con
tainers are encountered during the sampling. Three of the pipes tcil/ be located u•ithin a m eter of th e 
moisture access tubes. 

4. Placement of access tubes for sampling fill material. Four to six plastic casing~ tcill be located 
around the perimeter of the drum stack, u:ith the bottoms of th e casings about one meter above th e 
bottom of the drum stack. These casings u:ill permit sampling of the fill material adjacent to th e 
drums , and ensure that no waste containers are encountered durin{! th e sampling. "177 

At the end of February 1974 all access holes for moisture measurement had been augered around the 
drums. All access tubes for coring the tuff, all access tubes for sampling the fill material and all access 
tubes for the installation of soil moisture cells had been placed around the drums. 

January 14, 1974, a plan was proposed178 for the disposal by burial of the leaking drums of 238Pu con
taminated sludge. At the end of February when the monitoring network was set up, other types of waste 
were placed around the drums (see Fig. G-37). Pit 8 received its final cover of dirt March 27, 1974. When 
the pit was back-filled with crushed tuff there was disturbance of the monitoring pipe . Figure G-38 shows 
the monitoring network as it exists . 

The moisture content of samples taken during the augering of holes in Pit 8 for the moisture neutron 
probe was reportedm on February 7, 1974. 
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Pit K Area (~ . Looking East 

Monitoring access tubes in place on north side of sludge drums in 
relation to waste materials placed near them. 

Pit R. Area G 

~~ 

South Ramp~ 
~;:v~~ 

,.,._ ,..,.Acces!' tuhe. 2.2 m fnJm 
w~t wall. for plac-ement 
of moisture cells 
· -;r ·-r-~~~ 

·~ / ;r~~T: · ~ -~~~ 
~ ·~ -- -~~-- .... .. 

/ .....aa. ~~:~ .~ 
Moisture neutronprohe access 
tube. 2.6 m from west wall. 

~ which ~te~~~!nr:_IUff • ~·· · · 

'" .· gf: t}~~~~ 

Monitoring access tuhes :1. -1 m sou th of sludge drums 

Fig. G-37. 
Access tubes for monitoring m Pit 8, area G. 
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G-100 

Area Occupied by 
Stacked Drums 

...-s-2 
4 .6 m -1 

5 : 1 Slope 

8 

• 

• 

• 

Fig. G-38. 

Access tube No . 

Neutron access tubes extending 
into tuff (2" pvc) 

Access tubes for placement of 
moisture cells (2" pvc) 

Three-in . steel access tubes for 
coring tuff 

Access tubes for coring fill 
material (pvc) 

Access tubes for moisture 
measurement in fill material (2" pvc) 

0 1 2 3 4 w __, 
Scale-meters 

These points buried • A • 
These tubes bent and were buried 
during filling operation . 

Monitoring system, Pit 8, Area G. 

"The increase in moisture content of the tuff as th e result of u·ater ponding in a pit left open ouer a 
period of years is shown in the data from th e holes drilled in Pit 8 in January 1974. Pit 8 was con
structed in the summer of 1971. Background data (Memo H8-M2371 attach ed) 172 indicated that the 
moisture content of cutting from Hole BA drilled in August 1971 ranged from 0.2 to 1.4' ( by weight. 
The moisture content of the tuff in cuttings from th e three holes drilled in January 197../ ranged from 
1.6 to 9.8'ic by weight. "174 (see Table G-XVII). 

The monitoring in the 238Pu Retrievable Storage complex was described 179 December 6, 1974. 

"Seueral types of monitoring haue been installed u·ithin the storage complex to monitor th e 
moisture and temperature regim e surrounding the casks, and to determine th e composition and 
pressures of any generated gas. 



.... Corrugated metal "Q-Deckin{( u·as placed ot•er the casks. form infi! a small air-space as sh(Jl('n in 

I Fig. G- :391. The air-spaces OL"er the t•arious cells are independent of each other. Perforated pia .~ tic 

pipe u:as inserted into the air-space at each end of th e cell. permitting samplin f.! of th e atmusph crr 
OL'er th e casks. The pipes are capped 1rhen not bcinf.! used for sampling. 

Moisture sensor (Soil T est Model MC-30IA J and copper-constantan thermocouples u·erc locat rd 

underneath seL"eral casks prior to their placem ent in th e trenches. Th e moisture sensor.~ can 

measure both soil moisture let•e ls and temperature. Additional th ermocouples hm·c been placed in
side the u·aste drums. and inside th e casks taped to th e outside of th e drums . Th ese t'arious thrr
mocouples will be used to define th e t emperature refi! im e of th e storage complex. 

:)ample tubes lead from th e surface to th e inside of selected drum.,, and to the inside of th r casks . 

outs1de the drums. The tubes connected to th e drums arc equipped 1cith pressure j!ages: all tubes 
can be used to sample th e em ·ironm ent inside tn e cas/;: or drum . S eutrnn m oisture prob e access 
pipes hat•e been installed at seL'erallocations in th e trrnches. Th Psc pipes uniformlY end on top of 

the tuff in th e bottom of th e trench . Th e pipe u·ill be used for monit rmng soil moisture conditions in 

the fill nueriYing and surroundin~: th e casks . 

rll 

II/~ ·. 
~ILl 
,,, :::§ 

~ . . 

. . : ... : ... ~ -~· . : :_:· ·. :" . : 
.·· .. - • ' 0 • • •••• 0 

Waste 
drum 

·~ 

·.-: 
•.. 

+----,...,..---..,..---' ~ ··:· ·: :·.· .• :_·. · .... · ... : : · ..... . 
• • • • • • • 0 •• • •• • • ••• : · . 

Crushed tuff 

Fig. G-39. 

Cross section of trench with casks in place, Area G. 
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[Table G-XVIII] presents a summary of the monitoring in Trench A and B .... The composition of 

the waste contained in monitored drums and casks is given in [Table G-XIX]. A cross-section of the 

storage complex is shown in [Fig. G-39], and the location of the various monitoring equipment is 

shown in [Fig . G-40. ] "179 

Ten drums of 238Pu-contaminated hydrogenous waste in interim storage are instrumented for monitor
ing temperatures each month and withdrawing gas samples at 1-, 3-, 6- and 12-month intervals, and 
semiannually thereafter. Some of these samples will be tested for explosivity. 293 

Selected data from the ongoing monitoring of 238Pu-contaminated hydrogenous waste stored in 
Trenches A and B follows ... "Drums 223 and 232. zrhich hat•e been emplaced for 1. 7 yr. apparently are los

ing H 2 more rapidly than it is being {!enerated . Drum .1nJ. which contained an explosible gas mixture 
after 36 d but not after 64. nou· shou·s a significant increase in m ul percentaRe of H2. but th e 02 con tent 
apparently is all combined as CO and C02. Of th e latest tzco drums instrumented. radiolytic gas genera

tion is significant in Drum 330 after 23 d . Drum 260 . .. currently has an internal temperature of -t.J . .'5 °C. 
u·ith the ambient air temperature 23°C and the soil 19°C. The gas sample withdrazcn from this drum 
shmcs no et•idence of H 2 formation from radio/ysis . Th e 20.2 g of 238Pu contaminant is apparently con 
centrated in a s mall vo lum e n ear the th ermocouple. but n ot in conta ct with hydrogenous matrix ... . "294 ~o 

stored drum has pressurized because their seals are not gas tight. Gases diffuse through the drum seals 
and walls of the concrete casks that surround the drums .293 

Between April 2 and June 6, 1976, five horizontal and one vertical boreholes were drilled at Area G. 
TA-54. These holes were drilled with air and continuously cored from a platform cut into the rock bottom 
of the draw adjacent to Pit 3. The horizontal holes , MH-1 , MH-2, MH-3, MH-4 , and MH-5. beneath Pit 3 
were drilled into a cut face of the mesa wall. The vertical hole , VH-6, was drilled into the drilling plat
form (see Fig. G-41 and Table G-XX). 

The vertical borehole was drilled to enhance knowledge oft he st ratigraphy beneath Mesita del Bue:v at 
TA-54 . The hole passed through 48.8 m (160ft) of tuff. Tshirege Member and probably Otowi Member of 
the Bandelier Tuff. before encountering the Chino Mesa basalt s. 

The purpose of the horizontal holes is to determine the extent, if any. of radionuclide and moist ure 
migration beneath Pit 3. 

In late .July 1976, preparation of the site on Pit 6 for the installation of the meteorological tower 
began. 288 The steel tower is 12.2 m (40ft) high .... "/nitial instrumentation trill include three Gill [ ·. V.
component anemometers and three temperature th ermisters. both positioned at 1- . .'J-. and 70-m heiRhts 
on th e tozcer: a dezc ce ll. a zceighing bucket rain gauge. and IR thcrmnmcl cr. and sct·cral soil h cat-floll' 

disks. Th ese instruments zl'i/1 m easure. respect il' ely. u·indspecd. tcmpPrnture. humidity. precipitation. 

surfa ce temperature. and h eat transfer in the soil. Th e tozccr zci/1 he operated in tu·o modes. First. routine 
surveillance of teind-direction and t•elocity zci/1 assist in th e tracking of an.' · ac cidental atmosph eric 

release during burial site operations. That data zci/1 not he archit·ed . .'\ccnndly. intensit ·e research studies 

u·i/1 be performed to m ode/ atm nspheric dispersion proccs.w•s. snil moisture flux . and ct·aporation of 
precipitation . Th ese studies zcill add to th e understandinp of possihlf' pmc<•sscs resultinp in rndionu clidc 
migration at the disposal si t e. "295 The tower construction is not complete (.January 1977 ). 

There were three fires at Area G. The first, September 16, 1960 was in Pit 1: the second, ~ovember :21. 
1964 was in Pit 3. Both of these fires were reported by a Security Guard . The third fire occurred April l·L 
1976 in Pit 24. 

The Fire Department hosed down smoldering debris in Pit 1. "Fire had apparent/\ · started during th e 
noon hour and had burned m ust of th e exposed tcast e prior tu discrH'cry . "'"" 

The fire in Pit 3 was reported about 5:30 p.m .18
1.

182 lt was located in boxed trash at the north end of the 
pit on the east side. An area about 7.71 m (25ft) wide and 30.5 m (100ft) long was burned . The wind. at 
the time of the fire , was estimated to be about 5 mph from the west.• •• 
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"The smoke from the fire crossed the road along the east edge of the pit and passed on down the 
mesa. A survey of the roadway and the perimeter fence that was in the smoke path indicated alpha 
activity from 1500 to 2000 c/m. An attempt to monitor the area outside the fence will be made on 
11/24. The north approach to Pit 3 was also highly contaminated (2000 to 20 000 c/m). "181 

"The smoke from the fire traveled slowly east of Pit #3 and a monitoring survey of this area in
dicated radioactive contamination out as far as about 450 feet from the area fence. This is only the 
second time, after a fire in a contaminated dump, that radioactive contamination has been detec
ted outside of the area fence. ''1

82 

The fire was put out at 9:45 p.m. 181 

"An inspection of the burned area was made on 11/22/64... in an effort to determine the probable 
cause of the fire. Some charred metal turnings were observed as well as two 5-gallon glass jars. 
Reactive metal turnings could have started it and the glass jars could also have focused the sun's 
rays onto paper and started the fire. Actually we still don't know hou· it was caused. Burning em
bers from the fire in Pit #4 also should not be ruled out as a possible source. An inspection of the 
Dump Run Log book shows that Dempster Dumpsters from DP West, CMR Bldg., TA-46, TA-48, 
and Shops Bldg. were emptied before the fire started. "181 

"Pit 4 was completed during the summer and u·as used to receiL•e scrap material from TA-l. A 
trench, dug along the south floor of the pit. was used for burn in{? combustible scrap. Air samples 
taken during burning operations, were all ne{?atiL•e zrhich u·ould indicate that the smoke {?enerated 
did not contain measurable amounts of radioactiue material. "182 

"Un 4/14/76 a small fire of unknown origin occurred during a routine waste couerinR operation in pit 
2.J. A flame several feet high was seen for a feu· seconds and just as quickly disappeared . No con
tamination was detectable in the surrounding area. on equipment or personnel. "286 
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TAB!.. F. :;- ;.·•: ll 1 

Pr rndrr.l tt · tf'l - --- -··-· - - - _________ f~~-t_1~----- - ---- --

Moisture Cell s 

Cu-Con 
Thermocoupl es 

Cas Sampling 
Tubes 

Neutron 
Acce ss 
Pipes 

!'1- 1 
H-2 
H-3 
H-4 
H-5 
H-6 

T-1 
T-2 
T-3 
T-4 
T-5 T-6 
T-7 
T-8 
T-9 
T-10 
T-11 
T-12 
T-13 
T-14 
T-15 T-16 
T-17 
T-18 
T-19 
T-20 
T-21 
T-22 
T-23 
T-24 
T-25 

C-1 
G-2 
G-3 
G-4 
C-5 
C-6 
G-7 
c-8 
G-9, G-10 
C-ll, G-1 2 
C-13 , G-; .\ 
C-1 5 , C.-!6 
c-1 1,r.-1 o 
c-1 9 , c-:'-:: 
G-21 
G-22 
C-2 3 
G-2 4 
G-2 5 
C- 26 
G- 27 
G-2 8 
G-29 
C-30 

N-1 
N-2 
N-3 
N-4 
N-5 

A-1 
A-1 
B-5 
B-4 
B-J 
B-2 

A-1 
A-2 
A-5 
8-!. 
B-3 
B-2 
B- 1 
A-I 
A-1 
A-1 
A-1 
A-1 
A-1 
A-1 
A-1 
B-5 
B-5 
B-5 
B-5 
B-4 
B- 5 
B-3 
B-3 
B-2 
B- 2 

A-1 
A-1 
A-1 
A-1 
A- 1 
A-1 
A-1 
A-1 
A-1 
A- 2 
A-) 
A-· 
A- 5 
A-~ 

3-5 
B- 5 
8- 5 
B- 5 
B-4 
E-5 
8-) 
B-J 
B-2 
B- 2 

A-1 
B-.\, R-5 
B-J , B-4 
B- 2 ,B-J 
B-1, B-2 

~ 
8 57 
85 8 
859 
92 8 

192 '' 
195!, 

857 
sse 
859 
928 

19 26 
19~~ 

b 
871 
871 
870 
870 
869 
869 
868 
868 
885 
885 
886 
886 
986 
985 

192 6 
1 926 
19 27 
1~ 17 

871 
871 
870 
870 
869 
869 
86S 
868 

SS) 
885 
886 
886 
986 
9 ~5 

19..'r
lQ :'f, 

192 7 
19 27 

1 
81 
61 
.!.1 
21 

61} 41 
2! 

1 
J 
J 

4 
5 
5 
6 
6 

86 
86 
85 
85 
80 
82 
41 
41 
40 
40 

3 
3 

5 
5 
6 
6 
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85 
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TABLF C- XIX 

238Pub 
Avcra r.e 

I. D. Tag Druo Concrntr.:a t1 o :~ I,.,'Js te 

No. No. g 11CI/r. ~-s_E _r!. ·""~ ! l"':-t ~l o nlt o ' :-c ------
8~7 21~~ 10 . 7 19.6 Ox Id e t r J ~ ~: :c-mper.JC •Hc , - ' ~ s :. · ... ~ t. 

219 )1, 0 7 36.8 Oxide tr .J .:i ~ 

8~8 182~ ).0 1.2 Metal Tc~pc-r.Jt ...: rt.' , ~ _; :. I J :" t..' 

218 22.9 36.6 Co o-1bus t i b lc ' 

8~9 192~ 31.7 46.7 Coaob ust !!>I~• TcClpcr .ltt..:rc , : .• ) l stu r c.' 

220 )8. 6 62.7 Oxide t r .J s ~~ 

868 233~ 17.0 20.1, t rash Tcr~pcra t u rc , i, lS 

225 2.1, 2.9 CI."S filter 

869 232~ 29 . 1, ~0.2 Combination Tc~pcr .1 tu -:- .. ~ , £.1 s 
227 6.7 7.2 CI.'S filter 

870 223c 1I. . 9 14.8 ('>~r~':ustibles Tc.rnp~r.3~urc , g,as 

221 0.4 0.~ Trash 

871 22I.c 22 . 1 26.5 Cor:>busti!Jles Tc-:--cratu r e, gas 
228 4.) 4.9 CI.'S filter 

885 255 19.9 13.9 co,.· s filters Tct"apcratur~, &as 
Oxide tra s~ 

886 260 20.2 20.8 Oxide t rash TE."Clpcrature, i3S 

986 281 19.7 25.3 ~!!x ed CVC1hustiblt:.:; : e=:?Crcl:.:...:re, ~ a.:; 

985 301 18.7 31.9 ~!!xed co::-t tJusttb:c ~ -:-~.·:;.t'e rat ·_; :-c, _;.J s 

1926 323 16.7 14.3 Plastic v i .:ls & 7 .::;,pc r a~..: r c, ;..i.s 
DlO UntS 

1927 330 17 . 4 22.4 !-ax~d c r;::,~usti~:c :; : .::::;:.c :- :. ~ ... :- ,.: ' ;.: s 

•This ta ble co::-. ;:;i~.-::: ::- c :-. ::.:1:o:-::-:Jti J:1 in Rc!'c rC:l.CC 1;9 a:1d f: c:; ;- .:- :- ~on ..1l cocmu ni.:.1 :. icr. · •. : ~ :! : 
A. 2H'-'e :th . C~3-l. tJ:7. 

bOne f:ratn 238 Pu generates appro~ ir..ately 0. 5 o.:at t of heat. 

COrum conto:~.1n1 nr, ::~nitori1• b · 

TA BLE G-XX 

BORE I!OLF.S ~C:AR PIT J . 

Hole 
Number D.:1tes Drillcd Qsrch* Cor c RL' CO \' (' !'f· d * --------

HH-1 April 7-13. 197 6 ~87.0 ft 161.8 ft(cu::) 

t!H-2 April 14-19, 1976 272.0 ft 201.4 ft ( tuf f) 

t0!-3 April 29- 280.0 ft 166. 8 f t (tuff) 
Hay s. 1976 

tlll-4 May 6-12, 1976 304.0 ft 156.3 ft(t uff) 

HH-5 May 13-25, 1976 240.0 ft 179 .4 ft (tuff) 

VH-6 May 26-28. 19 76 169.0 ft 3.5 ft( b;1S.Jlt) 
(HH-6) 

*To convert feet t~ ~ctcrs multiply by 0.3048. 

** Not applicable. 

A~L\ G , Tr\-S!. 

Elevati on 
of Holc 

% at 

~~c..r'~· -~~.:-~ c ~ 1 1 - ... "' . . ~ " . ----
56.3 66:(, .1 f t 

74 0 0 66: 6 . 6 ft 

59 . 6 6626 . 4 f~ 

51.4 6626.6 ft 

74. 8 6626.9 ft 

2.1 ** 

f.l c\'.Jtio :1 
of i! o lc f:ll'v.Jt ! 0:1 

at of P. o t t ,.,.. 
~,· •. -. c;~ \~ r :~ ~ - :--: ( ~ . : } ~ t h 
--~- -- ----· 

66 0-'l .S ~ t .. ' • 3 2 . 5 

66 2~ . 6 ft 'iG:i :'.J : t 

66:' l. 3 f t <)(, 31.5 . ' 

661 5 0 :' ft r, r, 30. 5 . ' 
66:>9.5 f t 6G 31 . 2 • 0 . ' 

** ** 
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AREAT 

I. GENERAL INFORMATION 

Area Tis the DP-West absorption bed area located east of Buildings TA-21-286 and TA-21 -288 . and 
west of Building TA-21-257 (Fig. T-1). It can be reached from the north perimeter road and is less than a 
quarter mile from the intersection of the north perimeter road and DP Road. The axis of the area run ~ 

southeast. Most of the area is found within LASL coordinates N .87 +50 and I\ .90+ 00. and E .157 + 50 and 
E.160+00. Area Tis an open area with approximate acreage of 0.88. 207 

Engineering Drawing ENG-C 2217, June 13, 1945, shows the absorption bed area enclosed by a fence. 
Latest engineering drawings show no boundaries for the area. but locate points within the area. The job 
history given on May 11, 1967, request for survey ser\'ice244 states, 

"Location of Area T has been established and coordinat es cumputrd. Hras s caps cannot be srt in th e 
area until th e DP rehab has been completed. and this zcork isn 't expec ted to be completed for tzco 
years, so this request should be closed. Disposal area caps can br in cludrd zcith the DP site brass 
caps u·hen the rehab has been completed. ' '244 

II. GEOLOGY AND HYDROLOGY 

"Th e pits [absorption beds] are probably excat·ated in [ 'nit :~ of the Tshire~e Memb er of the 
Bandelier Tuff. Th e louw part of this unit is nontl'elded tuff grading up to a moderately zcelded tuff 
u·hich underlies th e pits. Joints are more num erous in th e upper part of th e uni t du e to the denser 
u•e lding. Most of th e joints are oriented vertical or near L'ertical. Th e total thiclmes~ of th r unit is 
about 11 0'. It is underlain by moderate to dense (sic) zc elded tuff. Th e total thickn ess uf thr 
Bandelier Tuff underly ing the mesa at Bu ilding a.5* exceeds 800ft . Th e tuff is in th e zone of aera
tion: th e top of the main zone of saturation is about 11 .::;(1 ' be/me th e surfa ce of th e mesa . "2 4 5 

\\"ith the construction of the disposal shafts which are principally located between Absorption Beds 2 
and 4, new geologic data were acquired. Two cross sections were drawn based on information from Shafts 
:3 . 11. 18. 19, 26, and 27. These shafts range in depth from 4.6-19.8 m (1 5-65 ftl. The cross sections show 
three units with the following description. 

"Th e lozcer unit is a light gray moderately u·e /ded tuff zcith an apprrnimat e thic/mess of ](Hi '; it is 
ouerlain in part by reu·orked tuff u·hich is deposited in a chann el. or lotr rclirf cu t into the lotcer 
light gray tuff unit . Th e upper un it forming th e surface of the mesa of the dispusal arm is a light 
brou·nish-way m oderately u·e /ded tuff ''2 46 (See Figs. T-2 and T-3). 

I The reworked tuff and pumice conta in cobbles and boulders in the lower part and I " ... teas 
deposited by gaseous forces accompam in.l.! th e emplacement u( the upprr ash flute. Th e cobbles and 
boulders occur in tabular shapes, or if in mass. shou · (ac rtrd sides as if deposited by slidin~ rath er 
than rolling as one u·ould expect u·ith u·at er-laid materia l. Th e blast caused by th e expanding gase.~ 
accompanyinf( th e emplacement of the upper ash (lou · deposited the larger materia ls (cobbles and 
boulders ) into areas of lou· relief in th e upper surface of thr lou ·cr unit . As thl' upper unit an d 
retrork ed tuff were emplaced contemporanenw;/y th e\ hat•c cuuled a .~ a sing/!' unit thus the mntact 
bettceen th e ttco is gradationa l and not 1·ery distinct . A sharp ct1ntoct is luuncl hetu · ~·cn the rctmrkl'd 
tuff and lozcer #ray unit . ' '24 6 

*Author '!" note : Building 35. TA-21-3.5 . has been rem n\'ed . It wa" located immed ia te!\ f'out h of t he ab
sorption beds. (Ref: Engineering Drawing E:\G-C' -3;}571 ). 
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Tuff, light brownish gray, moderately welded 

Reworked tuff and pumice with cobbles and 
boulders in lower part, non to moderately welded 

Tuff, light gray, moderately welded 

Geology based on geophysical logs of monitoring 
holes and observation in shafts. 

Fig. T-2. 
Cross section from Shaft 3 to Shaft 27 in Area T. 

Purtymun. I !Hi9' .. 

December 17-18. 197 4 joint data were collected for the pit, the Retrievable Waste Storage Area. 
between Absorption Bed 1 and Absorption Bed 3. 

III. ABSORPTION BED, SHAFT, RETRIEVABLE WASTE STORAGE AREA DESCRIPTION 

A. Background 

Area Tis one of the first disposal areas used at the Laboratory . Construction of four absorption beds for 
disposal of DP- West liquid waste was completed in 1945. Untreated waste from the processinr; of 
plutonium at TA-21 was released to the pits from 1945 to 1952. 

ln April 1947 plans were submitted to the post engineers to connect all the TA-21 and DP-Site con
taminated effluent lines into a central line and disposal plant. 247 lt is not clear whether the 1947 proposed 
disposal plant initiated planning for the DP- West disposal treatment plant, Building TA-21-35. however, 
TA-21-35 was installed in 1952 to remove the plutonium and other radionuclides .w' The reason for this 
installation was that "the tuff had becom e c/of.U.{ed 1cith suspended solid.~ ."" When the amount of wastes 
discharged to the absorption beds had reached the order of several thousand gallons per day, the beds 
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had to he abandoned. At infrequent intervals, a few hundred gallons of treated wastes from TA-:21-:l.'i 
were released to the absorption beds from 1952 until 1961. From 1965 through 1961. Absorption Beds 1 
and 2 also received low-level radioactive wastes from DP East (written communication. L.A. Emelit~;. H
'7, 19/4) . A new treatment plant. TA-21-257. was built in 1961. Since mid-1968. treated wastes from TA-
21-257 are mixed with cement and pumped down shafts augered between the ~outh absorption beds and 
the north absorption beds . Beginning December 31. 1975'87 treated wastes from TA-21-251 which contain 
> 10nCi( 239Pu- 2

•
1 Am l/g are mixed with cement and pumped into 6 m X 0.75 m ( 20 h X :30 in.) corrugated 

metal pipe (CMP) stored in a pit dug between Absorption Bed 1 and Absorption Bed 3. Effluents from 
TA-21-257 are discharged to the can:v·on north of the plant. a~ were the effluents from TA-21 -3.'1. 
B. Type of Waste 

The amount of untreated waste released into the absorption beds during the period 1945 to 195:2 wa~ on 
the order of 53 000 m 3 (14 000 000 gal.) (written communication. L. A. Emelit~·. H-i . 19/4). 

T-4 

"The concentration of plutonium in effluents durinJ! this p('riud has he('n cst imat ('d at (i() c/m /ml 
(counts per minute per milliliter) [120 dis/min/mll tcith an al'('rage fluorid e concentration (as
sociated u·ith the traste) of 160 ppm (parts per million ). In addition . IIi .JSO J!al/ons (.19.fi m 3

) of ef
fluent. hi[!hly concentrated tcith ammonium citrate. teas released into the heds from June /9.1 / tu 



Jul_v 1952. The plutonium concentration of this waste m •eraped about mnn c/m /ml [ 14 000 dis/ 
min/ mll and the fluoride concentrations 1rere about 2011 ppm. "245 

From 1953 through 1967 16 000 m3 (4 300 000 gal.) of effluent went into the absorption beds (written 
communication, L.A. Emelity, H-7, 1974). Of this amount , 7500 m 3 (2 000 000 gal.) came from DP East 
(see Table T-Il. It was still possible to release treated wastes to Absorption Bed 4 as of .July 1976. 

As of January 1973, 79 the absorption beds contained 4 Ci of 3H and 10 Ci of mpu (generally consisting of 
approximately 94 wt% 239Pu and 6 wt% 240Pu). These values were decay corrected from the original 
magnitude to that as of December 31, 1972. 

There are 62 disposal shafts in Area T. The wastes going to the shafts are mixed with cement. 

"Various wastes such as the neutralized americium 'strip'. alkaline fluoride and plant slud~c arc be

ing mixed with cement in a pug mill operation and the slurry is bcinf.! pumped to dcrp holrs [shafts I 
on the site. This procedure 1ras started on May 1. !96H. "24 8 

Also, 0.9-m (3-ft) diameter experimental bathyspheres have been placed in shafts- three t o a layer and 
at various depths. 248 Besides 239Pu, 238Pu, 241 Am, and mu, the shafts contain some mixed fission products 
which are mostly strontium and cesium. 248 Table T-Il gives the equivalent 239P u. in grams, in each shaft. 
As of July 1976. 281 the disposal shafts contained 7 Ci of 233U, 41 Ci of 238Pu."' 191 Ci of 239P u. * 3761 Ci of 
241 Am. and 3 Ci of Mixed Fission Products. These values have been decay corrected from the original 
magnitude to that as of December 31, 1975. 

Twenty-eight CMP have been filled in the Retrievable Waste Storage Area . Table T -Ill gives curies of 
238 Pu. 239Pu and 241 Am in each pipe . 

C. Mode of Disposal 

The construction of the absorption beds is shown on Engineering Drawing ENG-C 2211. The four beds 
are numbered- 1, southwest bed ; 2, southeast bed ; 3, northwest bed; and 4, northeast bed. Each bed is 
36.6 m (120ft) long, 6.1 m (20ft) wide, and 1.2 m (4ft) deep . The east and west sides of the beds were 
sloped so that only the center 30.5 m (100ft) of each bed has a depth of 1.2 m (4ft). The north and south 
sides of the beds appear on ENG-C 2217 as vertical cuts. The bottoms of the beds were cut level. The dis
tance between the centers of Beds 1 and 3 and Beds 2 and 4 is 24.4 m (80ft). 

The original surface of the site sloped to the north at 12 to 1. Therefore, embankments were placed to 
the north of the beds and surface water interceptors were cut to the south of the beds. Probabl:-.· the two 
embankments were built from material derived from the excavation of the beds. Each embankment had 
a minimum width of 3.1 m (10 ftl and a minimum height of 0.6 m (2 ft ). One embankment extended 
across the west end of Bed 1, the north sides of Beds 1 and 2. and across the east end of Bed 2. The other 
extended across the west end of Bed :3. the north side of Beds:{ and 4. and across the east end of Bed 4. 
The surface water interceptors were cut approximately U.6 m ( 2 It l deep and 0.9 m (:3 ft l wide. :3.1 m ( lll 
tt) from the south sides of each pit . 

The beds are sometimes referred to as covered pits. This is misleading because the beds were ne\·e r 
roofed. They were filled with stone, gravel , sand. and earth . The bottoms of the beds were to be trimmed 
and cleared of earth and loose material before filling . The bottom 61.0 em (24 in. l offill waf' stone, to be 
clean and free from dirt, which ranged in size from ±7.6 to 25.4 em (±3 to 10 in .). The stone was to be 
graded from large at the bottom to small at the top in order to form a deck for the graYel. The next 15.2 

*These t otals for 238Pu and 239Pu do not include the years 1968 through 1911 because the actual values for 
those years are not determinable . It is estimated the amount of 238Pu and n 9Pu for 196R through 1911 is 
relatively small. (Personal communication .. J . L. Warren. H-7, 1916.) 
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'I' ABLE T-I 

VOLUMES OF WASTES DISCHARGED TO AREA T ABSORPTION BLDS 

(in cubic meters) 

Year From OPE From DPI~ Year From DPE From DPh' 

1945 0 3 000 (est) 196 6 4 355 0 

1946 0 4 000 (est) 1967 666 0 

1947 0 5 000 (est) 196 8 0 0 

1948 0 6 000 (e st) 1969 0 0 

1949 0 5 971 1970 0 0 

1950 0 10 030 1971 0 0 

1951 0 13 600 1972 0 0 

1952 0 5 400 1973 0 0 

1953 0 822 

1954 0 2 ')6 

1955 0 1 389 

1956 0 1 970 

19 5 7 0 1 587 

1958 0 657 

1959 0 731 

1960 0 750 

1961 0 117 

19 62 0 51 

1963 0 230 

1964 0 98 

19 65 2 492 137 

Cowpiled by L. A. Eme1ity, 11 - 7 , :·!.-.]' 1974. 
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TAliL£ T-Il 

SKAFT DISrOSAL OF RADIOACTIVE ~ASTE AT AREA T 

Shaft Arproximat~ Ceme-nt rastr 'E.quiv.l!cnt ~umh••r Sp~)r: s 
Number Sutu• Depth m (ft.) in litrrs 239~ ~~ 

1·.'49 Fill ~d on lD-25-73 5. 7 • 67.440 1204 
(18. 7 ft) 

2b,no FiliP<! 00 10-14-70 6.4 • 23,919 111.15 
(21.0 ft) 

3248,251 Filled on 4-10-69 8.2. lO,HO 10 3 S?h<'9C$ 
(27.0 ft) 290 g 23 Pu 

5252 Fillec on 9-9-71 18.8 .. 87.200 905.68 
(61.8 ft) 

6187 Filled on 8-4-75 8.2 • 35.000 700 
(26.8 ft) 

8 Augered on 6-6-74 20 . 4 Ill 

(66.8 ft) 

9253 Fillrd on 2-16-70 19 . 2 • 88,77 5 1142 . 62 
(63 . 0 ft) 

10252 Filled on 7-20-71 7.1 .. l8,660c l58.52d 
(23.2 ft) 

11251 Filled on 11-19-69 8 . 5 .. le.953e 147~ 
(28 . 0 ft) 

13f. 254 Filled on 7-2-74 19 . 8 Ill 85.500 1988 
(65.0 ft) 

17248,251 Filled on 4-lD-69 15.2 Ill 87.240 1237 9 sphE>res 
(50.0 ft) 342 g 239pu 

18251 Filled on 11-6-69 18.0 .. 83,442 713 3 spheres 
(59.0 ft) 134 G 23~PL 

19248,251 Filled on 9-5-68 19.8 ., 80,280 241 sph~:res 

(65.0 ft) 245 g 23 ~Pu 

20255 Filled on 2-11-71 19.2 .. 89,540 1182.72 
(63.0 ft) 

21256 FillPd on 6-12-72 19.0 m 87,293 841.06 
(62 . 3 ft) 

22250 Filled on 8-lQ-70 19 . 5 .. 88. 7 58 908 . 20 
(64. 0 f t) 

23255 Filled on 5-25-71 19.1 m 80,699 1182 . 64 
(62.7 ft) 

24253 Filled on 5-6-70 18.6 m 84 ,1 03 1066.95 
(61.0 ft) 

25250 Filled on 9-15-70 4 . 9 m 13.4 58 4 90. 14 
(16 . 0 ft) 

26253 Filled on 3-16-70 4. 6 Ill 21, 306 175.73 3 sph e res 
(15.0 ft) 210 g 239pu 

27248,251 Filled on 11-22-68 17.7 Ill 82.770 906 
(58. 0 f t) 

2£.257 Filled on 3-13-74 20.4 m 89,860 2063 
(&7. o r t > 

29256 Fill ed on b-12-72 18.5 Ill 87, B~ l 795.'2 2 
(&0. 7 f t) 

30250 Filltd Gn 11- 5-70 18.9 m 87. OSf &JS.9E 
(62.0 f t) 
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TABLF. T-Il (Continued) 

Shaft Apprcx!;:; .1tf' CC'oC"nt rA!I'tC' Ecuiv.J] t'':'l : ~l,;"':";~ f'T ~p!"-c :-,· ~ 

)iu~~ · cr Status f•crt h r ( ft . l ln !..trcrs 239pu !n s ~_::f :: 3r..:-= 

3:2S6 Fill cd on 2-16-72 5 . 6 ... 25,9 00 ll3.7S 

(16. 3 fl) 

3]250 filled C:": 6-3-70 4.6 Ill 22.509 41 3. 11 
(15. 0 f t) 

3/48,251 fl llec or. ~· -l0:.-69 19 . 5 r . 90,46 6 1352 
(64. 0 ~ : l 

34256 fllled on :-7-72 18 . 4 It 89,265 815.15 
(60.3 ft) 

35258 Fi 11 ed or. 6-10-7~ 19.0 Ill 87.72 5 1058 . 36 
(62.3 ft) 

36258 Filled on 3 - :-7~ 18.7 ., 89.~l u 956 . 31 
(61. 3 ft) 

41258 filled on 1(· -!.-:'~ 18.9"' 68,60=· 913 .67 
( 62 .0 ft) 

4:250 Fi llcd on 1 :-s- ;c. 6.4 "' 32.7 3 l 1 OJ. 23 
( 21.0 f t l 

43187 Filled or. l.-3- ~ ', 1~.s ... 89,00(J 2080 
(62.0 ft ; 

4.:.252 Filled on 11-17-71 19.2 m 87,690 917 .5 2 
(62.9 r t l 

l.6 259 fi]] "d on 2-23-73 20.1 ... 82. 540 1510.57 
(65.8 r tl 

47187 fil 1 ~d on 5-13-7 s 7.6 Ill 35 ,l 00 880 
(25.0 f t l 

48r·, 257 f!} lPd 5 -1 ~-71. 19.2 65. 7 60 1520 o:-. .. 
(63 . 0 f t l 

49 Fll l cd on 1 >5-7~ 18.9"' 92,f.OO 2891. 
(62 .0 r t l 

50259 Fl ll cd on 3-2E-73 19.9 a; 72,290 1052.61. 
(65.3 ft) 

51257 filled on 1.-5-7l. 9. 1 "' 38,610 672 
(30. 0 ft l 

52259 fll led on 2-23-73 7. 1 "' 32.740 699 . 61 
(23. 3 ft) 

53H9 fill ~d on 12- 6-7) 4.8 .. 71,610 1983 
(15.8 ft) 

54259 Fll 1 cd on 5-23-73 19.1 .. 90,630 1542.28 
(f,2. 8 ft) 

55h. 
254 

Filled on 8-2]-i.:. 18.9 m 90.600 1533 
(b2.0 ft) 

%259 f l 11 cc on 6-22-73 19.2 It 83,87 ~ 1332 .57 
(63.0 ft) 

57187 filled on !.-22-75 7.6"' 37,200 700 
(25.0 ft) 

58259 Filled or. 1-17-7: 6.8 ., 31.9 50 388. 98 
(22. 3 ft) 

59187 F~lled on 2-7-75 16.5"' 77.400 1950 
(51.. 0 f t l 

60249 Filled on 6-3-7 3 5.8 "' 90. 4 60 1908 
(19' 1 ft) 
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TABLE T-II (Continued) 

Approxlr:;~te 

liun.bcr Status Depth If! (ft . ) 
Cement P.1~t e ~j~ivn}C'nt Su=.L\· r 

lr. !...itt..' r s ~~ 21:-.=! • -------

70187 Filled or. 12-11-75 20.7 "' 52,400 li08 
6-101 (67.8 ft) 

75187 Fill cd on 7-2-75 20. j " · 52,800 1930 
6-15 1 (66.~ ft) 

76187 Filled on l 0-S · 7' 20 .5 "' 52,600 3010 
6-161 (67.3 ft ) 

78187(~81) Flllcd on 5-12-76 19.7 "' 49,800 68.73 
(&4.7 ft ) 

80187(~€1) Filled or. >2~-7( 20.! ... 56,30( 34.04 
6-201 (66.0 ft) 

82187 AugereC. on 9-30-7 5 ] 9. 5 •• 
6-221 (&4. 0 f t ) "" 

83187 Fil 1 l'C .·n 12-H--75 7.) "' 18,000 4 30 
6-23 1 (24.0 ft ) 

84j Filled on 7-28-76 15 . 1 m 3 7. 7 00 36.97 
(49. 5 ft) 

87187 Au bercd on 1 0-10-7 5 20.0 :::. 
6-271 (65.5 f t) 

91 AuE,ercd or. 9-17-76 7.9 "' (26.U ft ) 

92 A u£,crec! on 9-21-76 8 .2 "' (26.8 f t) 

94 Aut;,t:ored on 9-23-76 6.6 "' (21. 7 f t) 

95 J.u£ercd on 9-~8-76 4.9 "' 
(15. 9 ft) 

100 Augcred on 3-19-76 20.2 m 
(66.3 f t) 

4
"Shaft •.:as ustd for •.::tsh ~:atcrs !or 21 P!-fR runs and conl.Jln~ an un;..n o '--·n a~ount of activit y fr .,_, :: 
these 1.:.J s!1!r1f.S . •·2~C. 

b"Shaft 2 rE·c eivl·C ~.-ash \,:.J ter of)) runs. '...'.1sh ~,;atcr contains u~accounted activity."':?)O 

'Plus about 14.200 11:<cs o! se>lics fro• ~..- ~s:,::o ~T .. 252 

d[).clcs no:: in ::-l udc raCl : activity ~ro::. '-'.JS~.::Io .._Tl solids.. 

e"CcClC:nt p.!!:: te only. f...c:;,g i~d er o! sh.:lf: c.Dou: 21.300 liters, ... :as f~lled ... :it:~ ... :a~hdo· .. -:1 res .:du<· 
over a pt::.:--d of aboL:~ S :-::-. t:,~ ( 21 ;tul;" ~ill r-.J~s). F.quiv.:llc:-::. :;.:;.h.: i!l !1 ::· re~1dut- 1s 

pro~.Jbl)" f>-a tcr t h.::!~ t !:e :JS~u .::-1 tn c Cl·~t:-1: pa~!.t- ~, .:jed to th::.~ s:-.. ;!t. " :): 

f 11 This shaft ;.;a!> ust:d for :-inse-.. : er from 13 Put; ~ i ll Ru:1s .:anC c:m:.ains an u:aknov.:n a:::.:-:.Jr'lt of 
rinse s01id~·25~ 

Econta)ns ... :ash::.:1.~s Lrot:"l 6:; P~::!-. runs and ccnta::ins a~ u:~knO\oT1 ao.::>unt of ac tivity fro;.: tr: ~SE:: 
r~.ms2).:. 

h"This shaft w;:~.s useC for rin se '-'ater fror:. 10 Jb ~ill Run s a:1d cor::.a:!ns a:1 u n~no w.Tl a::-.~·.mt of 
r inse sollcs"25.:. 

1 s l ~lt nu~bcr b~lore 3-12-76 260 

j f' t:rson al cc::-~':lur.lcation P.E.. !'icG innis, H-7 

Spncrcs 

cf : J ~f u 
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TABLE T-III 

CORRUGATED ~ffiTAL PIPE (CMP) STORAGE OF RADIOACTI\'E WASTE AT AREA T 

Cement 
238Pu 239Pu 241 Am * CMP Date Paste 

I.D. No. Filled liters Ci Ci Ci 

001150 12/31/75 2,800 0.05 0.90 9.9 

001151 12/31/75 2,800 0.05 0.90 9.2 

001152 1/16/76 2,800 0.04 0.90 18.2 

001153 1/16/76 2,800 0.04 0.90 20.9 

001154 1/23/76 2,800 0. 04 0.88 20 .9 

001155 1/23/76 2,800 o. 04 0.40 20.4 

001156 1/23/76 2,800 0. 04 0.40 20.2 

001157 2/5/76 2,800 0.04 0.34 21.6 

001158 2/5/76 2,800 0.05 0.28 25.1 

001159 2/5/76 2,800 0.05 0. 27 24.2 

001160 2/26/76 2,800 0.07 0.37 24.2 

001161 2/26/76 2,800 0.09 0.48 25.1 

001162 2/26/76 2,800 0.09 o. 48 25.1 

001163 3/16/76 2,800 0.06 0.45 16.1 

001164 3/16/76 :t,800 0.04 0.44 ~.1 

001165 3/16/76 2,800 0.04 0.48 9.9 

001166 4/6/76 2,800 0 . 05 0.52 s.s 
001167 4/6/76 2,800 0.06 0.56 8.2 

001168 4/6/76 2,800 0.06 0.56 8.2 

001169 4/23/76 2,800 0.10 0.69 10.8 

001170 4/23/76 2,800 0.14 0.85 l 3. 'i 

001171 4/23/76 2,800 0.] 4 0.85 13.5 

001172 5/19/76 2,800 0.11 0. 74 16.3 

001173 5/19/76 2,800 0.06 0.56 22 .1 

00117.:. 5/19/76 2,800 0.06 0.57 22.3 

001175 5/19/76 2,800 0.06 0.55 ~1.6 

001176 6/8/76 2,800 0.24 0.] 8 12 .] 

001177 6/8/76 2,800 0.32 0.02 8.3 

00ll78 6/8/76 2,800 0.30 0.02 7.9 

* Numbers are based on H-7 analysis of Pug Mill Feed Solutions 

Ref. 281,283 
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em (6 in.) of fill was gravel followed by 15.2 em (6 in.) of sand. The top layer of fill was 30.5 em (12 in .) of 
earth. The total thickness of graded fill was 1.2 m (4 ft). 

Liquid waste moved through 15.2-cm (6-in .) iron pipe from DP West Buildings 2, 3, 4, and 5 to a dis
tribution box between Beds 1 and 2. The distribution box was 1.2 m (4ft) long, 0.9 m (3ft) wide, and 1.2 
m ( 4 ft) deep with 15.2-cm (6-in.) walls. It was built of concrete, and the interior was painted with two 
coats in Inertial Standard Black, or equal. The box had a 5.1-cm (2-in.) creosoted wood cover which was 
hinged to the concrete and equipped with a hasp and heavy lock. One 15.2-cm (6-in.) round plug 61.0 em 
(24 in.) long was provided with the distribution box. The plug was probably used to divert waste into 
either Bed 1 or Bed 2 instead of allowing waste to flow to both. The floor drain from Building 12*, TA-21-
12, emptied into a 15.2 em (6-in.) iron pipe leading into Bed 1. Overflow pipes of 15.2 em (6-in.) iron con
nected Beds 1 and 3 and Beds 2 and 4. The overflow pipes were positioned in Beds 1 and 2 at the top of 
the stone layer, i.e., 0.6 m (2ft), above the bottom and in Beds 3 and 4 at the bottom. All piping was 
standard weight steel pipe cut in 1.5-m (5-ft) lengths and coated with jennite . All joints were threaded . 

"Report[edly] more water [liquid waste] moved into pits [Beds] I and 3 than moved into 2 and 4, and 
at times some of the pits became clogged and overflowed, the overflow moving northward toward a 
canyon. '130 However, overflow from the beds never reached the canyon (personal communication, C. W. 
Christenson, H-7, 1974). 

Sixty 2.4 m (8 ft) diameter disposal shafts were located in the site, principally between Beds 2 and 4. 
Forty-nine of these shafts have been augered using a 1.2-m (4-ft) diam bucket auger and reaming to a 
2.4-m (8-ft) diam (Fig. T-4). The shafts are on 3.7-m (12ft) centers. Shafts 4, 7, 12, 14, 15, 16, 37, 38, 39, 
40, and 45 have not been augered. Shafts 14-16 will not be augered because of a power line . Shafts 37-40 
are aligned where the overflow pipe is between Beds 2 and 4. Forty-one 1.8 m or 1.2 m (6 ft or 4 ft) 
diameter shafts have been located in the original shaft field between the 2.4 m (8 ft) diameter shafts . 
Thirteen of these shafts have been augered. Table IV gives the following information on individual 
shafts: dates shafts were completed and filled, shaft depths, and type of rock encountered during auger
ing. The table is composed of data obtained from the Zia Company and Group H- 7. 

The Retrievable Waste Storage Area is a pit 36.6 m (120ft) long, 7.3 m (24ft) wide, and 5.8 m (19ft) 
deep. The ramp which leads to the bottom is 18.3 m (60ft) long. The pit will eventually be filled with 6 m 
X 0.75 m (20ft X 30 in.) corrugated metal pipe (CMP) placed on end in the pit. Between December 31, 
1975 and June 8, 1976,281 CMP numbers 001150 through 00ll78 have been filled . 

The waste treatment plant, TA-21-257, is located east of the shaft field and Retrievable Waste Storage 
Area . Sludge goes from a holding tank to a pug mill where cement is added on a continuous basis. This 
mixture is then pumped down either the 2.4 m X 18.3 m (8ft X 60ft) or 1.8 m or 1.2 m X 18.3 m (6ft or 4 
ft X 60ft asphalt-lined shafts or the 6 m X 0.75 m (20ft X 30 in.) CMP. Irregularities in the substrate 
prevent all shafts from reaching a depth of 18.3 m (60 ft) (Figs . T-5 and T-6). 

IV. STUDIES AND MONITORING 

Some of the earliest environmental monitoring surveys at LASL include data on Area T . In "Survey of 
Los Alamos and Pueblo Canyon for Radioactive Contamination and Radioassay Tests Run on Sewer
Water Samples and Water and Soil Samples Taken from Los Alamos and Pueblo Canyons. "23 LAMS-
516, data on fluid and soil are presented for Absorption Beds 1 and 2. 

Two-liter samples were taken for the fluid analysis and 50 g samples were taken for the soi l analysis . 
Analytical procedures are given on pages 5-7 of the report; see Fig . T-7 for location of July, September 
and Oct-Nov 1946 soil and fluid samples. 

*Filter Building TA-21-12 was removed in 1973. 
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Fig. T-4 . 

Bucket auger in operation at Area T. 
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TABLE T-IV 

DETAIL AT AREA T ON 2.4 m (8 ft.) A:-ID 1.8 m (6 ft.)* DI~If.TF.R SHAFT 

Date Date Approximate 
Shaft Number ComEleted Filled DeEth Substr ;lt e <1nd Cr,:nments 

Shaft l 5-17-71 10-25-73 5.7 m (18. 7 ft.) H-7 Dirt to 5.'l m ( !R ft. ) 
18.9 m (62. 0 ft.) Zi<1 Tuff 5.5-19.8 m ( 18-65 f t . ) 

Shaft 2 10-14-70 6.4 rn (21. 0 ft. ) 11-7 Boulders .:lt 6.1 r1 (20 ft.) 
7. 0 rn (23. 0 ft. ) Zi1 

Shaft 3 4-10-69 8.2 m (27. 0 ft. ) H-7 

Shaft 5 9-9-71 18.8 m (61. 8 ft.) H-7 Tuff 
19 . 5 rn (64. 0 ft. ) Zia 

Shaft 6 3-20-75 8-4-75 8.2 m (26.8 ft.) 11-7 1 . 0 rn (3. 0 ft.) pilo t hol e 
6. 7 rn (22.0 ft.) Zi.• Boulders in tuff. 

Shaft 3 6-o-74 20. 4 rn (66.8 ft.) H-7 

Shaft 9 2-16-70 19.2 rn (63.0 ft. ) H-7 0.9-12 m (3-~ ft.) 
19.5 r1i (64. 0 ft.) Zia Boulder at 5.5-f>.l rn (18-20 ft.) 

Shaft 10 7-20-71 7.1 m (23.2 ft.) H-7 Boulders at 7 . 6 m (25 f t . ) 
7.9 rn (26.0 ft.) Zia Boulders on NE side 

Shaft 11 11-19-69 8.5 rn (28.0 ft.) 11-7 

Shaft· 13 9-18-73 7-2-74 19.8 rn (65.0 ft.) Zici Tuff at L,. 6 m (15 ft.) 
Dirt to 4.6 m (15 ft.) 

Shaft 17 4-10-69 15.2 rn (50. 0 ft.) H-7 

Shaft 18 11-6-69 18.0 m (59.0 ft.) 11-7 

Shaft 19 9-5-68 19.8 rn (65.0 ft.) H-7 

Shaft 20 11-25-70 2-11-71 19. 2 m (63.0 ft.) 11-7 Tuff . Hard from 3.0- 6.2 m (1 0 - ~0 ft.) • 
18 .9 m (62.0 ft. ) Zia easy on dOI-'Tl. 

Shaft 21 6-12-72 19.0 m (62.3 ft.) H-7 Tuff. Hard abo ut 10.7 m (35 f t . ) 
19.2 m (63.0 ft .) Zia 

Shaft 22 ~-9-70 8-10-70 19 .5 m (64. 0 ft.) 1!-7 Tuff. 11.:-trd for 1 3. 7 m (~ 5 ft.) 
19. 2 rn (63.0 ft. ) Zia :\ o bou l ders. 

Shaft 23 12-1-70 S-25-71 19 . ] m (62.7 ft.) H-7 Tuf f to 5.5 m (l il ft.) 5.5 - 8.5 r.: 
19.2 r.: (63.0 ft.) ZL1 (1 8- 28 f t . ) bouldc, r s . Tuff or. UU'.<.Tl . 

Shaft 24 3-13-70 5-6-70 18.6 m (61.0 ft. ) Boulders at 5.5-8 .8 m (18-29 f t . ) 
Bould er 1 ayC' r O.n m (2 f t . ) t r.ick 
on N side and 3.4 m (1 1 f t . ) thi ck 
on Sl< sid~.:. H<ll ma ter i;d 8.8-10 m 
(29-33 f t . ) 

Shaft 25 8-26-70 9-15-70 4.9 m (16. 0 ft.) H-7 Boulders at 6.4 m (21 ft.) 
5.5 rn (18. 0 ft . ) Zia 

Shaft 26 3-16-70 4.6 m (15. 0 ft.) H-7 

Shaft 27 11-22-68 17.7 m (58.0 ft.) H-7 

Shaft 28 9-5-73 3-13-74 20.4 m (67.0 ft.) Zia Tuff. Reamed t o 19.5 m (64 ft.) 
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TABLE T-IV (Continued) 

Approximate 
Shaft Numbe r Co~lcted Filled Depth Substrate' and Cnnun<>n t s ------ -----

Shnft 29 4-19-71 6-12-72 18.5 m (60 . 7 ft.) H-7 Tuff. 
19.8 m (65.0 ft.) Zia 

Shaft 30 8-7-70 11-5-70 18.9 m (62.0 ft. ) H-7 Tuff . !lard from 7. 6-9. I m 
19.1 m (6 2 .5 ft.) Zia ( 2 5-30 ft.) 

Shnft 31 5-3-71 2-18-72 5. 6 m (18 . 3 ft . ) ;)-7 Boulders fro'll 4.CJ-7.0 m 
7.0 m (23.0 ft.) Zia (16-23 ft.) 

Shaft 32 4-6-70 6-3-70 4.6 m (15.0 ft.) Boulders about 1/4 of h<' 1 e. 

Sha ft 33 8-14-69 19.5 m (64. 0 ft.) H-7 

Shaft 34 5-6-71 2-7-72 18.4 m (60.3 ft.) H-7 BL, u1ders from 4.9-9 .8 m (16-3?. f t . ) 
18.3 m (60.0 ft.) Zia Tuff to 18.3 m (60 ft.) 

Shaft 35 c. ·2-72 8-10-72 19.0 m (62.3 ft.) H- 7 Tuff. Easy 
18.9 m (62. 0 ft.) Zia 

Shaft 36 4-2 2-71 3-2-72 18.7 m (61. 3 ft.) H-7 Tuff hard to 9 . 1 m (30 f t . ) 
19.8 m (65.0 ft. ) Zia easy on down. 

Shaft 41 5-12-71 10-4-72 18.9 m (62.0 ft.) 

Shaft 42 8-28-70 12-6-70 6. 4 m (21. 0 ft.) H-7 Boulders at 7.0 m (2 3 ft.) 
7.0 m (23.0 ft . ) Zia 

Sh" ft 43 8-22-74 '·-3-75 18.9 m (62 .0 .. \ Zio Pilot hol e 19. 8 m (65 c. ' d~:et::p - ._ • I 1 l 0 ) 

Shaft 44 4-28-71 11-12-71 19.2 m (62.9 ft.) H-7 Hard tuff to 10. 7 m (35 ft.) -
20.1 m (6 6.0 ft.) Zia Soft t o 19.8 m (65 ft . ) 

Shaft 46 9-11-72 2-23-73 20. J rr. (65.8 ft.) H-7 Boulders at 4.9-8.2 m (16-27 f t . ) 

20.1 m (66.0 ft . ) Zia Hard t uff to 14. n m ( 4 6 f t . ) . Tuff 
to 20 . 1 m (66 ft. ) . 

Shaft 47 8-23-7 4 5-13-75 7.6 m (25. 0 ft.) Zia Boulders in bott<'::J 

Shaft 48 10-31-72 5-16-74 19.2 m (63. 0 ft.) Tuff. Hard from 4 .6-lO.i m 
(15- 35 ft. ) 

Shaft 49 9-1 2-74 12-5-74 18.9 m (62.0 f t . ) Pil o t hole 20.1 m (66 f r . ) deer tuff . 
Bard from 4.6-12.2 m (15-40 f t . ) 

Shaft ~0 9-25-72 3-28-73 19 .9 m (65.3 ft. ) H- 7 1.2 m (4 f t . ) hrlc to 19.8 m (6) : t • ) 

14.3 m (4 7. 0 ft.) Zia [, ,) t hole. 

Shaft 51 8-20-73 4-5- 74 9.1 m (30.0 ft.) Tuff t o 5.5 m (18 ft.). 3vul dc-rs 
5.5-So.l rn (18-30 ft.) 

Shaft 52 8-31-72 2-23-73 7.1 m (23.3 ft.) H-7 Boulders at 5.2 m (17 ft.) 
7.0 m (23 . 0 ft . ) Zia 

Shaft 53 8-24-73 12-6-73 4.8 m (15 .8 ft.) H-7 Dirt to 5.2 m (17 f t . ) . Bo uld ers 
14.8 m (48. 5 ft.) Zi:~ to 7 .6 m (25 ft.). Tuff to 19.8 m 

(65 ft.). Bou1d <> r ir-, pilot hol e. 

Shaft 54 10-20-7 2 5-23-7 3 19.1 m (62.8 ft.) H-7 Tuff. Hard fro:n 4 .6-10. 7 m 
19.2 m (63.0 ft.) Zia (15-35 ft.) 

Shaft 55 9-12-73 8-23-74 2:-J.l :n (66.0 ft.) Zia Dirt to 4.6 m (15 ft.). Tuff to 
18.9 m (62.0 fl.) H-i 20.1 m (66 f t.) 
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TABLE T-IV (Continued) 

Date Date Approximate 
Shaft Number Com~leted Filled Dc~th Substrate and Commen t s 

56 10-6-72 6-22-73 19.2 m (63.0 ft.) Zia Boulders 5.5-6 . 7 m (1 8-22 ft. ) 

Tuff to 19.8 m (65 ft.) 

57 8-23-74 4-22-75 7.6 m (25. 0 ft.) Zia Bould <,rs in bo ttom 

58 8-28-72 1-17-73 6.8 m (22 . 3 ft.) H-7 Boulders in 5.5-6.7 m 
7.3 m (24. 0 ft.) • 7. ia (18-22 ft.) 

59 9-17-74 2-7-75 16.5 m (54. 0 ft.) Zia Boulders 4 . 6- 6. 1 m (J 5- 20 f t . ) 

60 10-16-72 8-3-73 5.8 m (19.1 ft.) H-7 Tuff. Hard 4 . 6-10.7 m 
19 . 4 m (63.5 ft.) Zia (15-35 ft.) 

70 8-20-75 12-11-75 20.7 m (67.8 ft.) H-7 Tuff. Hard 4.6-12.2 m (1 5-4 0 f t.) 
19.4 m (63.5 ft.) Zia 

75 3-25-75 7-2-75 20.3 m (66.5 ft.) H-7 Tuff. Hard 4. 6-10 .7 m (1 5- 35 ft. ) 
19.2 m (63 . 0 ft.) Zia 

76 8-15-75 10-9-75 20.5 m (67.3 ft.) H-7 Tuff. Har d 4.6-10 .7 m (15-3 5 ft . ) 
19.2 m (63 . 0 ft.) Zia 

78 12-1-75 5-12-76 19.7 m (64 . 7 ft.) H-7 Boulders 6. 1-9 .1 m ( 20-30 f t. ) 
18.3 m (60.0 ft.) Zi a 

80 10-30-75 2-20-76 20 . 1 m (66.0 f t . ) H-7 Tuff . Har d 4 . 6-1 2. 2 m (J 5-40 f t. ) 
19.2 m (63.0 ft.) Zi a 

82 9-30-75 19.5 m (61 .. 0 ft.) H-7 Tuff. Hard 4.6-12. 2 m (15-40 ft . ) 
18.7 m (61. 5 ft.) Zi a 

83 10-15-75 12-16-75 7.3 m ( 24.0 ft .. ) H-7 Tuff . Hard 4.6-12.2 m (15-40 f t . ) 
6.6 m (21. 5 ft.) Zia Hot ma ter i al Sh' sid e 

84 3-12-76 7- 28-76 15.1 m (49 . 5 it.) H-7 Bould e r s fr om 6 .1-8. 2 m ( 20- 27 ft.) 
15.8 m (5 2.0 ft. ) Zi a 

87 10-10-75 20.0 m (65.5 ft. ) H- 7 Tuff. Ha rd 4.6-1 2. 2 1'0 (15-40 ft. ) 
19.1 m (62 .5 f t . ) Zia 

91 9-17-76 7.9 m (2 6. 0 f t . ) H- 7 

92 9-21-76 8.2 m (26 . 8 ft . ) H- 7 

94 9-23-76 6 . 6 m (21.7 ft.) H- 7 

95 9-28-76 4.9 m (15.9 ft.) H-7 

100 3-19-76 20.2 m (66 . 3 ft.) H-7 Boulders on SW s id e a t 7 . 3 m 
19.4 m (63.5 ft.) Zia ( 24 ft . ). Tu ff on d o~o.-n. 

101 3-17-76 7.0 m (23.0 ft.) Zia BouldE:'rs at 5. 5 m (1 8 ft . ) . Ho le 
abandoned at 7 .0 m ( 23 ft. ) bec aus e 
encountered hot materia l . Filled 
with dirt. 

This table is composed of data from the Zia Company and Group H-7. 

*Shafts 1-60 arc 2.4 m (8 ft.) diameter shaft s ; shafts 70-87 ar c 1.8 m (6 ft .) diamet e r shaft s . 
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Fig. T-5. 
Newly augered Shaft 32, Area T. 

Fig. T-6. 
Asphalt being applied to Shaft 32 before filling it with cement paste. 
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D3te 

July, 1946 

Sept., 1946 

Oct.-Nev., 
1946 

Sample 
~ 

fluid 

fluid 

a oil 

Sample 
Date Tyee 

July, 1946 soil 

Sept., 1946 soil 

* Not applicable 

Absorption 

Direct tnstru. 
Reading "Pee \o.'cc" 

d/o Po d/m/'1. Po 

* 200 

* 65 

800 

Absoretion 

Po d/m/SOg 

80 

Bed 123 

d/m/SOg Pu d/m/'1.. 

6780 

97 

123 

Bed 223 

Pu d/m/SOg 

80 

122 

Pu d/m/SOg 

200 

Pu micro~:. 19. 

4.8 X 10-2 

69.2 X 10-S 

Pu micros. I SO~ 

5.7 X 10-4 

87.1 X 10-S 

In April1947 collection began of effluent samples from the DP-Site chemical sewer outlets, to be per
formed at 2-month intervals. 247 Samples were assayed for plutonium, polonium, and uranium . The first 
report was made October 20, 1947.262 

"These water samples (a to e)*, in addition to being radioassayed, were submitted to the analytical 
group for a fluorine analysis. (Samples from the same sewer were taken at 3 different times of the 
day.)"2e2 

"*a. DP West Laundry, seepage pit [Area V] 

b. DP West seepage, main drain [Area T] 

c. DP East seepage, main drain [Area U] 

d. DP East drain from precipitron, actually carrying water from sprinkler system. 

e. Tech Area acid sewer No. 3" 

The result of the fluorine analysis for "DP West seepage, main drain." Area T , in mg of fluorine per 100 
me. was 4.2. "As soon as repair work on the hood is finished, all water samples will be prepared for a spec
trographic analysis and radioassay will be continued. '1282 The monthly report for October 21 to November 
20, 1947,263 gives a radioassay in c/m /l as 29 836 for plutonium and 5.8 for polonium. Samples collected 
September 26-30, 1947, were reported January 2, 1948.2

" "As expected the highest activity due to 
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T-18 

-------
a. Pipe leading from TA-21-12 into Absorption Bed 1. Site of 
Oct-Nov 1946 soil sample. 

WASTO:: LINE 

NOTE: ALL SEWER LINES ARE STEEL PIPE COATEO 
WITH JENNITE, EXCEPT ETHER LINE WHICH 
IS CAST IRON, JENNITE COATEO. 

b. 1!125 is location of July and Sept 1946 fluid samples. 
1!124 is location of July and Sept 1946 soil samples . 

Fig. T-7. 
Location of July, September and October-November 1946 fluid and soil samples. 29 



plutonium was found at DP- W Seepage Pit Main Drain ("B") with 65 639 d/m /1. '126 The Januar:·• 2. 1948. 
report26 also included the analytical procedures for (1) polonium in water samples and soil samples, (2) 
plutonium in water samples and soil samples, and (3) uranium . 

Records on studies and monitoring at Area T from 1948 to 1953 are not available at this time. In 19.1~ 
the USGS conducted a study28

• at Los Alamos to determine "the fate of plutonium contained in liquid 
wastes discharged onto or just below the surface of the earth. '126

• Area Twas one of the sites chosen. Five 
test holes were drilled in and around the absorption beds (Fig. T-8}. Effort was made to gather sa mples 
at 0.3-m (1-ft) intervals . All samples were analyzed for plutonium. while three were selected for deter
mination of ion-exchange capacity (Tables T-V and T -Vll. 

"Despite the shortcomings of the sampling techniques, the patterns of plutonium concentrations 
from the various borings were reasonably good and each pattern may be considered as represen
tative of the particular sample hole. Furthermore, certain characteristics concerning the travel of 
plutonium through the earth, sand, gravel, and rock media are indicated. These are: 

1. No appreciable horizontal movement of the plutonium occurs in the first 20 feet of depth. 

2. The plutonium is readily retained by the various earth media (sand, cla.v, gravel, and rock). 

3. Apparently retention of the plutonium £s greater in the finer materials. 

4. Penetration of the plutonium into the underlying strata is not to be expected. "26
• 

A joint USGS 180/LASLu study to determine distribution of plutonium previous!~· discharged to the ab
sorption beds was begun in October 1959 with the construction of a caisson 9.1 m (30ft) deep. 1.8 m (6 ft) 
wide, by 3.6 m (12ft) long, on the northeast corner of Absorption Bed 1. 

"Horizontal holes 3 inches in diameter were drilled at 2 foot depth intervals to a depth of 12 feet so 
as to terminate at about the center of the seepage pit. At each 2 foot interval two holes were drilled 2 
feet apart horizontally. In one hole, a 2 1/4 inch diameter plastic pipe was inserted with the far end 
sealed; ground tuff was inserted in the area between the pipe and the solid tuff. This hole was used 
for measurements of moisture. The companion hole was used for collection of liquid sa mples. Detail 
of the collection cup system is shown in I Fig. T-91 . A porous ceramic cup was inserted to the end of 
the drilled hole; the hole was back filled with ground tuff. Clay was inserted and capped wi th a 
molded cement plug at the caisson face around the vacuum release tubes. "11 (See Fig. T -10 and 
Table VII.) 

A 17.8-cm (7 -in.) long core sample for each 0.6 m (2 ft) of horizont a l depth was taken when the holes 
were drilled . Part of each core was assayed for gross a lpha <Table T- \"!Ill . 

In late 1960. after the first infiltration study, six deep holes were drilled at the peripher~· of Absorption 
Bed 1 ranging from 23.2 m to 30.2 m (76ft to 99ft) deep. They' were lined with 6.4-cm (2 .. 1-in . ) plastic 
pipe . The holes were augered using compressed air to remove cuttings. Samples of cutti ngs were taken at 
1.5-m (5-ft) intervals. "This core sampling procedure leaves much to be desired but results did indicate 
gross variations."ll (See Fig. T-11 and Table T-IX.) 

The infiltration study for 1960 was done in the summer. DP-West raw waste flowed direct!~· to Absorp
tion Bed 1 for one month at an average rate of32.9 m3 (8700 gall per day. The following month tap water 
was applied at a rate of25 m3 (6600 gal.) per day . Moisture data were collected during and after these dis
charges. This was a preliminary study. 
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Fig. T-8. 
Location of 1953 sampling points at Area T. 26

• 

The 1961 infiltration study was similar to the 1960 study. Twenty-four cubic meters (6400 gall per day 
of raw waste went into Absorption Bed 1 from June 30 to August 1. From August 2 through August 26. 
26.9 m3 (7100 gall per day of tap water was applied. Sampling continued for an additional week after the 
application of tap water. 
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"Samples were collected, at each sampling depth , continuously during each day until 50 mls was 
obtained or 8 hours had elapsed. Five daily samples were then composited and used as the weekly 
sample. 11 [See Table T-X.] The objectives of the present study were to determine if and wher~ 
water moved beneath a disposal pit and to ascertain if waste products moved with the water. "160 
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August 

August 

Date 

25-27, 

25-27, 

TABLE T-V 

PLUTONIUH CONCEf'TRIITIONS IN Si\.'-IPLES FRO!-! 1953 Tf:ST HOLES 
264 

(Table modified from Hermann 1953 ) 

Depth Below Plutonium 
Surface Descriotion doo;,/C.:rv r. 

DPW-1 

1953 Surface Very fine sandy S<'5 1 70 
1 I Very fine sandy s oi l 8 
2 I Very sandy so~l 4 
3 I Sandy soil 8 
41 Coar se sand and clay 4 
51 Sand 4 
61 Sand 4 

6 I - 10 1 Sand 2 
10 1 - 14 1 Sand 2 

15 1 Sand 4 

DPW-2 

1953 Surface Very fine sandy soil 9 
1 I Very fine sandy soil 4 
2 I Sandy soil 3 
3 I Sandy soil 1 
• I Sand 2 . 
5 I Sand 3 
6 I Sand 2 
.,I Sand and clay soil 4 
8 I Sand 1 
9 I Sand 3 

10 1 Very coarse sand 4 
11 1 Fine sand, sone g ravel 4 
12 1 Fine sand 3 
13 1 Fine sand 3 
14 1 Sand 3 
15 1 Sand 2 
16 1 Sand 4 
17 1 Sand 3 
18 1 Sand 2 
19 1 Sand 3 
20 1 Sand 3 

DPW-3 

~:otc s 

28, l953 Surface Very fine >J andy soil 32 Hole c r i llcd or. a ~ 5' 
1 I Very fine sar·.dy so il 5 slant extr•:-.di:1.:_: U!"".Ct.:: 
21 Very fine sa:-.dy s o il 9 adjacc:>l a!Jso;~':lc:: 
31 Very fine s.Jn dy soi l 7 bed. Denths 'J ~ '.'C:1 c:-e 
4 I Sandy soil 8 slant cicpt~s. 
51 Sand 6 
6 I Very sandy soil 4 
71 Very sanc y soil 7 
8 I Very sandy soil 3 
91 Sand and clay 3 

10 1 Fine sand 2 
11 1 Sand 2 
12 1 Loose tufaceous sand 4 so• *Point of intersec tion 
12.5 1 Loose t_,faceous sand 1510 with absorption bed. 
13 1 Loose tufaccous sand 1330 
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Date 

September 21, 24, 
25, 30 and October 
l, 1953 

September 21, 2 4. 
25, 30 aud Octob,:,r 
1, 1953 

TABLE T-V (continued) 

PLUTONIUM CONCENTMTIONS IN SA."'PLES FRO~! 1953 TEST IIOLES 

(Table modified from Hermann 1953264 ) 

Depth Below 
Surf <ICe 

Surface 
l' 

2' 

3' 

12' 
15' 
16' 
17' 
18' 
19' 
20' 

Surface 
1' 
2' 
3' 
4' 
5' 

6' 

7. 
8' 
9' 

15' 

DescriPtion 

DPW-4 

Sandy soil 
Sand and gravel, some 

clay 
Sand and gravel, some 

clay 
Sand and gravel, some 

clay 
Very fine loose tuff 
Fine sand 
Fine sand 
LOOS£, tuff 
Sandy loose tuff 
Loose tuff 
Broken tuff core 

DPW-5 

Sand and clay soil 
Sand and cl ai' soil 
5and and clav soil 
Sand and gra~·el 
Sand and gruvel 
Solid tuff core from 

a boulder 
Solid tuff core fro::t 

a boul der 
Friable tuf!" core 
Fine sand a~d clay 
Fine sand and clay 
Fine sand 

Plutonium 
d2r:~/dry a 

8 

400 

36,100 

45,600 
1,400 
5,000 
5,100 

720 
24 
12 
12 

410 
600 

10 
80 

3,400 

530 

80 
1 ,8'") 

40 
360 

2,400 

Notes 

The 1961 study was reported by both the USGS and LASL. The USGS report 160 stated 
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"[1] ... that waste water movement may have changed some of the physical properties of the tuff, 
such as pore and particles sizes. {2] Some of the wastes discharged in the east end of the disposal pit 
may have moved laterally through the sand material [Bed A on Sketch C and D. Fig. T-101 along 
the sloping top of the tuff and then vertically into the tuff. [3] The lower moisture values ... seem to 
coincide with areas of tuff in which the greatest amount of staining had occurred. The stained areas 
may indicate a different stage of weathering than that at the clay layer due to alternate wetting and 
drying cycles ... {4} The tuff is extensively jointed [Fig . T-101. and the tendency for a liquid to moue 
through the joints is indicated by higher gross alpha count of a 1000 per minute per dry gram at the 
20' depth ... [5] [There were I several open joints ... below a depth of 25 ft. Waste water had 
penetrated the fine line joints to depth of at least 22 feet and subsequently altered the tuff adjacent 
to the joint as much as one-quarter inch. Clays developed locally and impeded drainage so that the 
joints retained water to the extent that the moisture content of the tuff was locally as much as 
35c( ... [6] ... Water in the low moisture range apparently moved to depths greater than 90 feet . 
Water in unknown quantities moues through open joints or joints enlarged by solvents in the waste. 
[7] .. . Below a depth of about 15-20 feet the alpha activity was lou·, except for local areas of high 
alpha activity where water carried the activity along the joints. Rapid movement of water through 
joints was substantiated during infiltration studies ... "160 



Sample 
~th 

DPiv- 3 
at 

12 ft. 
(slant) 

DP'i-1- 4 
at 

19 ft. 

DPI-J -5 
at 

5 ft. 

TABLE T-VI 

ION EXCHANGE CAPACITY OF SAMPLES 

FROH THREE OF THE 1953 TEST HOLES 

(Table modified from Hermann 1953264 ) 

Sandy to silty clay and gravel Clay 
composed of gray pumiceous Band - < 2 
elier tuf f (probably Tshirege 
nembcr). Due to 45° dip of hole, 
vertical depth of sample is 8.5 
ft. 

Groy tuff of Tshirege member of 
Bandelier t u ff. Contains so~e 
bit-broken fine particles. 

Dark gray to white pumiceous 
tuff. Apparently cored from 
a boulder. 

Silt 
2-62 " 

Clay 
< 2 ;. 

Silt 
2-62 11 

Clay 
<2 !..i 

Feldspar 4 
~ontmor ill onit e 3 
ilydrous mica 2 
KRolin 
Cristoba lite 
'l'ridymi te 
Quartz 

Feldspar 
Cristobalite 
Tridymite 
Quartz 

Feldspar 
Cristobalite 
'l'ridymi te 
Quartz 

Feldspa r 
Cristobalite 
Tridyr.:ite 
Quart:: 

4 
4 
1 

4 
4 

5 
4 
1 

Feldspar 5 
Montmorillonite 2 
Cristoba l ite 

Silt Feldspv.r 
2-62 ~ TridyniLc 

Cristobv.lit c 

17 

7 

32 

The LASL report 11 stated ( 1) a high concentration of potassium salts affects the movement of 
plutonium . (2) A lov; concentration of aluminum and silicon in the samples of liquici remm·ed indicate~ 
that plutonium was not being transported on colloidal cia:-> of such a size as to e~cape filtration lw thE' 
tuff. 

"[3] ... total hardness and total solids may be correlated u·ith alpha activity. {4] That both total 
solids and total hardness tend to increase with depth ... suggests solution or resolution uf previously 
deposited material ... [5] There is some indication of an inverse relationship between gross alpha 
content and pH. .. [6] ... It has been deduced from the irregularity of the curves obtained from data 
for holes I, A-1, and 2. that percolating groundwater may be perched, ... or ma.Y travel rapidly along 
fissures as seen by a sudden decrease in percent moisture u·hich indicates rapid drainaf!e from th e 
area. These tu;o factors will exert a marked influence on the accumulation and sorption of 
radionuclides "in the areas involved ... /7] ... Under field conditions, plutonium species have been 
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T-24 

Fig. T-9. 
Vacuum cup system for the joint 1959 through 1961 USGS-LASL study at Area T. 11 

shown to penetrate to at least 28 feet. That this penetration takes place along fissures is indicated 
by moisture data, rates of flow of liquid and by physical inspection ... [8] ... It is apparent that one 
cannot extrapolate from laboratory studies on intact core sample to conditions which prevail in the 
field ... "11 

Before the excavation of the shaft field at Area T, a reconnaissance study245 was made of the absorption 
beds, in .January 1961. Water samples were collected for radiochemical analysis from DPW-lA. DP\\'-:~. 
the caisson (see Fig. T-11), and a sample of weathered tuff beneath the gravel fill of Absorption Bed 1 
near the caisson. The water samples showed only background amounts of gross alpha and gross beta
gamma and no plutonium or uranium . Tritium analysis of the water samples gave approximations for 
DP\V-lA as 462 DPM. for DPW-3 as background, and for the caisson as 2000 DPM. The sample of 
weathered tuff had a gross alpha count of978 c/min/g (19.'16 dis/mini . Observations in .January 1961 are 
as follows: 

"Effluents from DP-East have at times partially filled the shaft I caisson I near Pit 1 I Absorption 
Bed II thus creating a more localized point for infiltration for liquids. Test holes DPW-1A and 
DPW-3 contained some effluent at the time of observation. It is supposed that the water in DPW-3 
moved down the outside of the casing from water ponded in the pit. "24 5 

Moisture contents of the tuff were logged in holes DPW-1. DPW-2. and DPW-.'i at selected depths. 

"A comparison of the moisture content u:ith previous moisture measurements (March 1961 prior to 
the addition of 389 thousand gallons of tap water and effluents in August 1961 during the stud:vJ is 
shown in [Table T-Xlj. 

The January 1967 measurements at hole DPW-1 shou: the effect of the 1.9 million gallons of effluent 
from DP-East in which the maximum concentrations of water have moved from the depth of 12 feet 
(40 percent August 1961) to 40 feet (41 percent, January 1967) . The hole is next to the shaft 
I caisson 1. 
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TABLE T-VII 

DESCRIPTION OF MATERIAL IN CAISSON PIT AT [AREA T] 

Position on 
Figur e T-10 Descri ption* 

A <;and, light orange-brovm, weathered yellowish; consists of subrounu to 
co subangular silt to course grains of quartz , sar.idine, pumice, and 
minor amo unts of mafic minerals, some grains pitted. 

B Tuff, light orange-gray, weathered throughout ; much clay present. 

C Tuff, light gray , weathered yello~<>ish around devitrificd pumice fra g r.1ents 
and adjacent to JOin ts, locally weathered into clay , weathering more 
intense in bottom of pit; consists of ash ~nd some mafic minerals. 

* by William D. C'urtymun 

160 Abrahams, 1963 

Depth 
( f t) 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

Ref: 11 

T-26 

No. 
Cores 

10 

7 

8 

6 

9 

9 

4 

7 

4 

8 

10 

6 

TABLE T-VIII 

CORE RECORD 

Ave rag .:- Gross Cl Gross ·J - All Cores 
(c/m/drv c:r.s.m) (~lax .) Ulin . ) 

3003 6613 4 

1306 2850 11 

1143 1872 12 

821 1729 414 

749 2094 1 

732 1305 8 

517 923 11\1 

1 83 50G 45 

15 20 11 

402 1038 175 

13 88 2 

28 156 2 
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TABLE T-IX 

DEEP HOLE CORE RECORDS 

(Samples from "\'l'agon Drill" - Air Blown to Surface) 

Hole No. Depth Gross l (c /s(_~'.!~~~ 
No. Cores (ft.) (!IV<.;. ) (:·Ia;-:. l ( :.; l :1. ) 

1 10 76 2 3 1 

A-1 10 83 24 34 9 

2 11 93 698 3722 142 

3 11 99 3 7 2 

4 13 99 1.5 2 1 

5 7 92 3 (j 1 

Ref: 11 

The moisture measurements in DPW-2 and DPW-5 shou· a general decrease in m oisture content of 
the tuff from August 1961 to January 1967. The indication is that most of th e effluents released into 
Pit I I Absorption Bed 11 have moved down in the area of the shaft. a focal point for collection and 
infiltration of effluents into the tuff. '1245 

On the basis of previous studies and this reconnaissance. it wa!' concluded that 

" ... the movement of the effluents in the tuff underly ing the seepage pits I absorption beds I is mostly 
downward beneath the pits. The plutonium moL'es with the effluents and th e data indicate that 
most of the plutonium is retained by absorption in the upper 20 feet of the tuff. Some. hou·euer. 
may moue to greater depths through open joints. "m 

An average of 10 cuttings samples per shaft haw been taken from mo!'t of the ,-hafts Rugered Rt Area T. 
These samples are anal:-·zed for tritium and plutonium. Most of these data are unpublished to date . 

In March 197 4265 a survey· to gat her surface and su hsurface data for the proposed location of the 
retrie\'able waste storage facility· was begun. The retrie\·ahle wRst e s torage facility· i,; a pit dug between 
Absorption Beds I and 3. west of the shaft field. The pit i" dug to within -1.6 m !F> ft 1 ofAh"orption Bed :l 
and to within approximately 6 m (:20 ft) of Absorption Bed 1. and ext ends "e\'eral meter,- west of hot h of 
them. 

March 22. 1974. the plutonium-americium surface contamination and external radiation sur\'e:-.·266 \\'a" 
completed. Three monitoring stations were m·er Absorption Bed 1: six monitoring station" were m·pr the 
proposed pit: and one monitoring station was owr Absorption Bed:\. A LAFPHA/ FIDLER (Lo" Alamos 
Field Pulse Height Analyzer/Field Instrument Fnr The Detect inn Of Low EnergY RRdiat ion l "-'·" tt'm wa " 
used to measure the plutonium-americium surface contamination. Extern al radiation le\'el s were 
measured by· a calibrated Reutor Stokes high-pressure ionization chamber dnsimetn· "\·qem . \1od el 
RSS -111. The basic conclusions of the sun·ey· were : 
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TABLE T-Xl 

~·HHS'l'URE CONTENT OF TU FF l\DJI1CL:NT TO 'l'ES'J' HOL ES 

_1)) ' \· .. -:.l . _ __ ~IGTI 1)£\'J.:: ? 
Perc (•nt f'o1ois t 11re I Perc e nt Hoistur e 

De pth I ( by vo lt1 :r.el De rt h (by volume) 
(ft.) 3-17 - 61 8-23-61 l-30-67 (f t .) I 3-18-61 8-23-61 1- 30 -67 

1 22 2fl 3 ·1 l 26 3 ·1 39 
5 2~ J ·1 17 4 25 38 <:0 
8 1 8 JB 39 8 30 24 30 

12 1 3 40 22 1 2 25 >5 0 30 
16 14 3 4 22 16 22 > r,o 2fl 
20 16 .35 40 20 1G >5 0 1 8 
24 1 8 30 3!J 2 4 24 ~ 50 2B 
28 1 6 27 36 28 2S '50 :·50 
32 28 3G 39 32 22 >50 >50 
36 1 8 29 41 36 20 >50 47 
40 H 2 J 0 40 10 <;I) i6 
44 1 ~~ 27 36 44 10 tl 6 16 
4B 14 29 30 48 10 42 17 
52 16 34 JO 52 ) 2 44 22 
56 14 28 19 56 11\ 40 25 
60 1 3 23 1 6 GO 15 28 22 
6 .: 13 22 26 64 12 24 17 

~ote: W~te~ l eve l UPW - lA l-30-67 24.2 feet 
Water level UPW- 3 l - 30 - 6 1 50.3 fe e t 
DPW-4 De s troyed 
Depth of DPW - d , 76 ft; DPW-2, 93 ft; DPW-5, 92 ft. 
Logging l ength of cable - 65 feet in 1967. 

~------~----------U£~ 

II D<~ j>lh 

(ft.) 

l 
5 

10 
15 
20 
25 
30 
35 
1\0 
4 S 
50 
55 
60 
65 

Percent ~loisture 
(by volume) 

3-19-61 8-2 5-61 l- 30 -67 

20 
16 
19 
20 
1 7 
1 3 
12 
13 
13 
11 
13 
12 
12 
12 

20 
1 6 
20 
25 
7.2 
19 
l6 
18 
20 
16 
21 
19 
14 
15 

245 
Purtymun, 1967 

36 
26 
26 
29 
25 
18 
15 
20 
18 
16 
20 
20 
16 
17 



"1. There is no Pu surface contamination (less than approx . 1.2J.LCi/m 2
) within the boundaries of 

the fenced site. * 

2. Americium-241 was detected in Pit #1 [Absorption Bed 11. but at a level of only 1.1 Ci/m 2 assum
ing surface contamination. 

3. No significant levels of external radiation could be attributed to the radioactivity with the u·aste 
pits, 1 and 2 of Area T . "286** 

Seven holes (numbered 7 -13) were augered in Apri\1974, within the boundaries of the proposed pit (see 
Fig . T-12) . The depth of the holes was 12 m (40 ftJ. Samples were collected at 0.8-m (2 .5-ft) intervals 
from 0.3 to 3 m (1-10ft) and at 1.5-m (5-ft) intervals from 3 to 12m (10-40 ft) . Samples were analyzed for 
moisture content, gross alpha, gross beta. 137Cs and tritium. In 1974 minimum detection limit s for routine 
analyses of radioactivity in typical solids were 1 pCi/g for gross alpha , 2 pCi/g for gross beta. 0.2 pCi/g for 
137Cs. and 0.6 nCi/£ for 3H .63 The sampling results for Area T showed a range of 1.6 ± 0.3t to 20.9 ± 0.8 
pCi/g for gross alpha, 21.0 ± 0.8 to 46.7 ± 0.7 pCi/g for gross beta , 0.0 ± 0.1 to 1.2 ± 0.2 pCi/g for 137 C's. 
and 0.6 ± 0.5 to 28.0 ± 0.9 nCi/£ for 3H (see Table T -XII}. The analyses results were in general slight!~· 

elevated compared to those of surface soil samples in northern New Mexico where radioactive fallout is 
the only source of contamination (see Table T-Xllll. 

Six holes (numbered 1-6) were augered in the shaft field in May 1974 (see Fig . T-12) . The~· were located 
so as to encounter a "boulder bed" which occurs at a depth of 4.5 -7.6 m (15-25 ft) below the surface . The 
samples were collected at the same intervals and analyzed for the same things as those from the seven 
holes augered in April. No analyses are available (see Table T-XII} . 

During excavation of the Retrievable Waste Storage Area pit , samples were taken from the north ancl 
south walls of the excavation. on October 30. 1974 (see Fig. T-13). Samples were anal~· zed for 
3H. 238Pu. 239Pu, and gross alpha. In 1974 minimum detection limits for routine analyses of radioactivity in 
t~·pical solids were 5 fCi/g for both 238Pu and 23"Pu.63 In the samples 3H ranged from 8.0 ± 0.5 to :374. ± 1.1 
pCi/£. 238Pu ranged from 0.000 ± 0.002 to 2.50 ± 0.08 pCi/g, 239Pu ranged from 0.011 ± o.om to 368 ± 8 
pCi/g. and gross alpha ranged from :::.:0 to :::.:253 pCi/g (see Tables T-XIV and T-XIIIl . 

In March 1976 four holes were augered through Absorption Beds ~1 and 4 with a 1i'i em (6 in . ) hollow
ste m auger (see Fig . T -14). Core samples were taken of the tuff beneath the heds b~· inserting a 46 em (1 H 
in .) long. 3.8 em (1.5 in .) I.D. split-spoon sampler through the hollov.·-stem auger anci driYing the sampler 
\Vith the drop hammer. At the end of each core-run. 46 em (18 in.) in. ). the auger was ad\·anced to the 
bottom of the core hole before the next core was taken. Cores were cut int o 15 em (6 in .) pieces and placed 
in polyethylene . screw-top bottles . 28086 

"This sampling program is being conducted in cooperation u·ith Argonne National Laboratory. 
Workers th ere are p erforming laborat ory experiments on migration of plutonium in tuff. and des ire 
field L"alidation of th eir results. Our program is interes ted in th e depth distribution of plutonium as 
it relat es to th e absorptit•e properties of th e tuff. "284 

*The "fenced site" is the part of Area T which does not incl ud e the shaft field . 
•*T;>pographical error. ::;hould read Absorption Bed~ 1 and 3. 

t This number is one standard deviation . 
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HOLE 1 

(S/9/74) 

Depth 
in fc·ct 

0-S 
!>- 10 

10-15 
15-20 
20-25 
2S-30 
30-35 

HOLE 2 0-5 

(5/9/74) 

HOLE J 

(5/9/74) 

HOLE 4 

(5/9/74) 

HOLE 5 

(5 /: 0/74) 

HOLE 6 

(5/15/74 ) 

5-10 
10-15 
15-20 
20-25 
25-30 
30- 35 
35-40 

0-5 
5-1 0 

10- l'i 
15-20 

0-5 
5-10 

10-15 
15-20 

0-5 
5-10 

10-15 
1S-20 
20-:?5 
25-30 
30-35 
35- 40 

0-5 
5-10 

10-15 
15-20 
20-25 
25-30 
30-Jo 
35-04 

HOLE 7 0-2-1/2 
2-1/ 2-5 

(4/1 8/74) 5-7- 1/2 
7-l/2-10 

10-15 
15-20 
20-25 
25-30 
30-35 
JS-40 
40-47 

TABLE T-Xll 

S01L St.'lPLE A1';ALY SES RESULTS FOK 1974 SUR\'EY OF AREA T, TA-21 

Gross al plo.1 (pC11!;) Gross beta (pC1/g) Cs (pC !I!; ) 
3n (nCI /~) 

NO ANALYSE S 

NO ANAL YSES 

NO ANA LYSES 

NO A:lAL\' SES 

NO ANALYSES 

~0 A~ ALYSES 

15 . 7 1.8 0.3 34.6 1.0 0.3 ·1.1 So .1nal y:-=;: • 
17.9 2.7 G.J 21.0 0.8 0 . 0 0 . 1 0.6 G.S 
~ 3 . 0 9.: 0.6 31.0 1. 0 O.J c. 1 11 . ~ ' u .. _, 
17 .0 2.: 0.3 33.5 1.0 0 . 2 0.1 j,; 0.5 
17.8 2.7 0.) 39.9 1.1 0. 2 0 .1 !~o an..1l~·~1 ~ 

14.5 2. 2 0.) 30:..1 1.0 0.6 0.1 ~c an:dys~ :. 

12.5 1.9 0.) 39.1 1.0 0.3 0.1 No .:~nalys: -. 

12.7 2. 7 0.3 42.S 1.1 0.3 0 .1 No 2.nal ys1 !> 

12.5 3.9 0.4 39.2 1.1 0.3 0. 1 !~o a:~alys: ~. 

10.2 3 . 9 o. 4 39 .6 1.1 0. ~ 0 .1 !~o a nalysi~ 
4.4 2.9 0. 3 31.6 1.0 0.3 0. 1 No analysi -.; 
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T-34 

Depth 
fn ft'ct 

HOLE 8 0-2-1/2 
2-1/2-5 

('/17/74) 5-7-12 
7-1/2-10 

10-15 
n-20 
20-25 
n-3o 
30-35 
35-40 

HOLE 9 0-2-1/2 
2-1/2-5 

(4/17/74) 5-7-1/2 
7-1/2-10 

10-15 
U-20 
20-25 
25-30 
30-35 
35-40 

HOLE 10 0-2-1/2 
2-1/2-5 

(4/18/74) 5-7-1/2 
7-1/2-10 

10-1S 
15-20 
20-25 
25-30 
30-35 
35-40 

HOLE 11 0-2-1/2 
2-1/2-5 

(4/13/74) 5-7 -1/2 
7-1/2-10 

io-15 
15-20 
20-25 
25 
25-30 

HOLE 12 0-2-1/2 
2-1/2-5 

(4/18/74) 5-7-1/2 
7-1/2-10 

10-15 
15-20 
20-25 
25-30 
30-35 
35-40 

ROLE 13 0-2-1/2 
2-1/2-5 

'!1-7-1/2 
7-1/2 - 10 

10-15 
15-20 
20-25 
20-JO 
30-35 
35-40 

% HoO __.._ 

8.0 
10.0 

7. 4 
7.6 
8.0 
8 .2 
7.5 
7.5 

No analysis 
8.6 

14.8 
10.6 
11.6 

8 .2 
8.0 
9 . 1 
8.7 
9.0 
9.5 

·11.'· 

29.6 
17 . s 
22.3 
13 . 3 
14.6 
13.8 
14.6 

9.4 
8.4 
8.3 

16.8 
16.2 
18.6 
17.6 
14.8 
14 .0 
10 .8 
13 . 0 

9.2 

13.0 
10 .7 

9.3 
6.4 
5.6 
5.8 
6.8 
6.7 
7.2 
7.3 

10 .9 
11.3 

9 . 6 
7.9 

10.2 
9 . 3 
8.7 

~~" ano1lysi s 
7.6 

14 .o 

TABLET-XII (continued) 

Cros• al p h~ (pC!/r,) 

2. 2 0.2 
2 . 3 o. 3 
2.8 o. 2 
2.4 0 . 3 
2. 7 0. 2 
3.0 0 . 2 
2.6 0 . 3 
2. 3 0 . 3 
2. 9 0 . 2 
3 . 3 0. 2 

2.5 0.3 
4.5 0.4 
3 . 3 0.4 
).3 0 . 4 
4.1 0 .4 
3 . 8 ! 0.4 
3.4 0.4 
2.8 0.3 

20 . 9 ! 0.8 
12.7 0.7 

2. 5 0.2 
5.0 0. 3 
3.7 0.2 
4.0 o. 2 
4. 3 0.4 

3. 7 0 . 4 
2.6 0. 3 
3 .7 ! 0.2 
2.9 0. 2 
4. 3 0. 3 

1.6 0 . 3 
2.8 0. 3 
2 .o 0.2 
1.6 0.3 
2 .o 0 . 2 
1.7 0 .2 
1.8 0.2 
1.8 0.3 
1.7 0 .2 

3.1 0 . 3 
2 . 9 0.3 
2.9 0 . 3 
2.8 0 . 3 
3. 7 0.4 
3.1 0. 3 
3. 5 0.4 
2.7 0.3 
2.4 0 . 3 
3.1 ! 0.3 

2.1 0. 3 
2.5 0.3 
3.1 0 . 3 
3.0 o.) 
3. 3 0 . 4 
) . 8 0 . 4 
2.8 0.3 
1.6 0.3 
2.0 0. 2 
2.2 0.3 

Cros• beta (pC!/g) 

36.2 0.6 
33.2 1.0 
48.6 0.7 
)8. 7 1.1 
46.7 0 .7 
36.7 0 . 7 
37.9 1.0 
35 . 1 1.0 
38.2 0. 7 
38.1 0.7 

27 . 8 0.9 
39.0 1.1 
36.5 1.0 
39 . 7 1.1 
45.0 1.1 
37.1 1.0 
37.4 1.0 
38.8 1.1 
41.2 1.1 
39 . 2 ! 1.0 

32.6 0.5 
34.5 0.6 
37.9 o. 7 
31.2 0.6 
35.4 1.0 
36.7 1. 0 
39.5 1.1 
~o.i 0 .1 
40.2 0. 7 
35.0 0 . 6 

25.2 0 . 9 
25.7 0.9 
28.7 0 .6 
37.7 1. 0 
35.7 0 .6 
39.8 0.7 
36.6 o. 7 
34.5 1. 0 
32.2 0. 6 

32.4 1.0 
36.5 1.0 
35.4 1. 0 
34.1 l. 0 
43.3 1.1 
34.5 1.0 
,5.3 1.1 
29.8 0.9 
41.1 1.1 
35.0 1.0 

29.2 0 . 9 
35.3 1.0 
41.0 1.1 
35.0 1.0 
43.0 1.1 
42 . 7 l.l 
35.3 1.0 
36 . 9 1. 0 
13.8 0.6 
39 . 0 1.1 

0.8 
0.4 
o. 2 
o. 5 
0.1 
0.1 
0 .2 
0.2 
0 . 3 
o. 3 

o. 3 
0.3 
0 . 3 
0.4 
0.1 
o. 2 
0.1 
0 .4 
0.2 
0. 2 

0. 2 
0.1 
0 . 1 
0.1 
0 .1 
0.1 
0 . 1 
0 .1 
0.1 
0 . 1 

0.1 
0.1 
0.1 
0 . 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

o. 2 0.1 
0. 3 0.1 
0.4 0.1 
0. 4 0.1 
1.2 0.2 
0.2 0.1 
No anal ysis 
o.} 0.1 
0.4 0 .1 
0 . 1 0 . 1 

0. 2 0 . 1 
0. 0 o. 1 
0 . 1 0.1 
0 . 3 0.1 
So an~l y5is 
0 . 3 0.1 
0.1 0.1 
0 . 1 0.1 
0. 2 0.1 

o. 2 0.1 
0 . 2 0.1 
1.2 0.2 

o. 2 0.1 
No an~ly;!s 

0.0 0.1 
0 . 3 0.1 
0.3 0.1 
0 , 0.1 

0.2 0.1 

3H (nC!/<l 

12 . 4 
B.b 
4.6 
5. ~ 

13 .) 
19.~ 

7.5 
:'.6 
3. J 
I. 9 

7. 5 
7. 1 

1J .3 
11 . i 
15 .9 
25.6 
17.J 
10.6 
11.) 

15.: 

0 . 6 
0.6 
0 .5 
0 .6 
0 .; 
0 .~ 

0 .6 
0.5 
0. 5 
0 .5 

0.6 
0 .6 
0.6 
0.6 
0.; 
o.a 
0. ~ 

0.6 
0.6 
o.; 

10.9 0.6 
8.0 0.6 
7.8 0.6 
9 . 6 0. 6 
i .2 o. 6 

1).2 c. 7 
10.1 0.6 
28.0 0 . ., 

16 4 o. ~ 
19.0 o .s 

12.9 

10.~ 

3.5 

0.7 

o .s 
o.:: 
o.; 

~.9 0.: 
9.o o.c 
5.6 O.c 
3.5 o.s 
9 .0 0. ~ 

6.~ 0. ~ 

B.J 0 .~ 

5.4 0. ~ 

7.3 0.6 
9 . 1 0.6 
:.1 o.s 
:.o 0.5 
!"o analys1s 
So analy;;1s 
1.0 ! 0. 5 

So an~l y~ls :;o JnJl ,~t s 

0 .2 0 .1 10.6 J.o 

0.2 0 . 1 11.0 J.6 
0 . 3 0 . 1 10.6 J.o 

0.2 0 . 1 9.7 0.6 
0 . 5 0.1 3.6 u.u 
0.2 0. I 6.3 0.6 
So a n~ly~~s d.: G.b 

G. l O.i lj.) C./ 
0.3 ~ 0.1 ).0 0.5 



TABLE T-XIII 

NORTHERN NEW HEXICO REFERENCE LOCATIONS FOR SURFACE SANPLING* 

Number of 
Contaminant Units Sam2les Range Ned ian Avera ge 

Gross alpha pCi/g 7 1.8 to 1.0 2.6 2.6 

239 
pCi/g 7 0.010 0.034 0.025 0.024 Pu to 

137Cs pCi/g 7 ' 1.2 to 2.5 1.7 1.8 

Gross beta pCi/g 7 17.3 to 32.4 20.0 21.3 

3 
pCi/m£. 2 to 13 H 

*Personal communicatio:1 from A. J. Ahlquist, H-8, 1976. 
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T-SS -2 

T-SS-3 

T- SS -4 

T-5 5-5 

T-SS-6 

T-55-7 

T-SS-8 

T-SS-9 

S.1.raple 

Lett~~ 

A 

B 

c 

D 

A 

B 

TABLF. T-XIV 

So li I. S.\:11'1.1·: :; Fl!mt WALLS OF RETR II ·:V ,\HLE W,\Sl E STORA<:E ARt:.\ I' IT 

S.nn ~~ J ,· __ lh~:;c· r J : ~_t l_on ·-

~ro rn ,..., .. , !hl' l t ' d c uff or scdl ;ap proxi•:.ately 

0.} m .Jl t.l\' t' llf'II - I,.,'Pa th,•rf'J till ( 

0.& r.; b t.· lo•,.; S.u.p l .. · A in fra t· t u rP. zonr-

O.b :-:1 :~,·it~v ~:.u:; p1 ... · A, aJj:lCl' ll t to 

!',1;;1plt" 11. in Ul t. llt PrC'd tuff 

1. J 1:. h .. ·l o '"' S.n:qd,· A in fra t lu rt. ... zone 

rr.1 r tlll"l' : it l ~: lh llt' , l( su r! ;il' t ' or tuff 

J:n.d t , •rt • i t uff .1dja t.:c nt to ~:ll:lp lt.• A 

__ il.t_l l'_ 

J()/) IJ/7 4 

10/ HJ/74 

10/ Jil/7 1, 

10/10/74 

10/!0 /74 

10 /30/74 

~r ., :n :o1dt .... ·.1ll o f ditch } ;o ldio j~ ovc rflo \J pipe 10/)0 /7 4 

Fro :;~ t'• ;ws.:J d irt f .. t c ~o.• .1p ;) ro >: i i.:.1l~o.•ly 6 m 10/)0.74 

IH' : t!t ,Jf .\h··•' lj'l io :l ~hi l ~.. J;_;.~ a :od /1.6 m 

\..·o..•::t ~o.l l pr .. ·~; ~..•n t , ~97.'. ) ca ~ t ft·n c e 

F rc•·n , :. ; >~~'~ ... ·d dirt f act.• ;tppr ox: f r:l .ltely 6 m 

:h.Hth o f ,\b sorpt Jon Bed 1 anJ 12m wes t 

of o v-· rf lo\J pipe 

Fr or.; £>>.c.Jv ated tuff in northe;tst corner 

of .1rc.1 

Fr om excavated t ltff in nor t hw ·~s t 

Fro;;, t':-.; . l~-.vJ ~vut II l,.! .:t l L in "\,.! e;,thcr t?d 

tu f f" .lpj •ro:...: i t:l<Hl'ly 9 .D \JC6t of Hole 8 
anJ 24 "' (r<Jm &round level 

9 Cl ~·~st of Sampl e T-SS-8 and 24 m 
from ground level 

10/30/ 74 

10 /3 0/74 

10/30/74 

l 
. l l_ _(nCi/~)_ 

~ l H 
... _ l' u _([~L ! / 1 ; ) 

29 . 0 • 0.9 O.OU() • O. IJIJ(o 

~ 0. 0 0. 7 0.0\JLl \J.IJU~ 

21.0 0.8 O.OvU lJ. Oll h 

16. 4 ! 0 . 7 O. GO l • 0.00 ) 

11. 2 ! 0. 6 0.00 5 0.003 

8.0 ~ 0.5 0 . 000 ! 0.006 

13 . 4 0 . 6 No analys i s 

22.0 0.8 0.001 0 . 002 

2 J<J 
. __ l'u.....t£C_!/L) . 

II. 0 ~ J • 0 . 004 

0.0)2 0.003 

O.ll l1 ! 0.003 

0 .021 ! 0 . 00 3 

0.838 ! 0.018 

0.247 ! o.ou 

0.41 0.02 

0.095 0.005 

Gross Alpha 
fuo!~"'._;l_l~'!_~el * 
Counts/!11n 

41.8 

9.3 

9.5 

3.7 

6.4 

I!!dli. 

"'253 

~Jo 

~Jo 

<20 
(background) 

<20 
(bacltground) 



>--3 
I 

w 
-...j 

S=~le S.>n~le 

~ 1::.llE.£!. 

T-SS-10 

A 

a 

T-SS-11 

A 

a 

T-SS-12 

A 

B 

c 

D 

T-SS-13 

A 

B 

*Rou&h calibration: 

TABLE T-XIV (continued) 

_ -~ ~ ·!!li,_ ~ _c __ 0_<;_ 5 .r._r_l .. PJ JE.~~-

fr~ c tur~ flllln~ 

Hot..k adjil <:: t:nt to fr.1cturc, estimated 

1 en lhl c k ~one 

Avpro~ l ~al~ly 9 m w~st and 1.8 m north 
of Hol. · 8 on north "~11 about l ao belo" 
grounJ l~..•vcl 

"~·c.lthncJ motcr ial" ln horizontally 
lay.:rcJ zone 

Ro .: k bcnr><h Sample A, est11:1~t~d 5 em 

thick zone 

Fracture zone on north "~11 approximately 
4.6 m 1o1est of cast end of pit 

fracture filling about 1 . 2 m off floor 
of pit 

Rock ~Jj .1 c~n t to S..u:;ple A 

S c r ~.qJln ~; s nf fillinr:; frv:n 11 hVt rock" 

rc~~vcJ by monitor from Site I-SS-12 

"Hot rock" described in Sample C 

~l.~-

Frac ture zone on north \.11 . 1 ap~roximately 12 111 

\leSt of T- SS-12 

Fracture fllllng 

A~proxt~ately 28 m layer rock adjacent 
to filling 

pCi/g • counts/nin _5 
0.145 

j~_l)_ 

37.4 

33.9 

18.0 

21.0 

18.3 

1.1 

1.0 

o. 7 

0.8 

0.7 

16.5 ~ 0.7 

11.0 0.6 

14.8 t 0.6 

19.6 

19.0 

o. 7 

0.7 

2JH 1,u {1>_1;!./i.J - -- --

0.36 

0.172 

0.02 

0.012 

1J9 
__ I'E_U!_CJjjJ_ 

52.6 

2] .1 

1.0 

0.4 

>100** 

0. ]8 0 . 02 49 . 2 0.9 

2.50 0.08 368 8 

0.128 0.019 18.1 t 0 . ! 

>3500** 

0.81 0.0] 

0.014 ! 0 . 006 

1.57 ! 0.05 

117 t 2 

2.15!0.07 

0.94 t 0.04 

Crooa Alph;a 
(lu~luN alpha probe)* 
Counte/~1n ~ 

••~o 1•otopo differentiation. 
239 238 

Average ?u/ p, ratio for 5amp1 •a T-S~-2A, T-SS-9, T-SS-10A & 8, T-SS-118, T-SS-l2A, I' 0, and 
T-SS-l3A 11 142. 
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Fig. T- 13. 
L ocat ion of samples taken during excavation of the R etrievable Waste Storage Area p it , Area T. Oc tober 
30, 1974. 
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Fig. T-14. 
Core sample holes, Area T absorption beds. 286 
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T-40 

Holr N..£..:.......!. 

Depth, ln. 

0 - 6 

6 - 12 

12 - 18 

NOTE : Hole \o/JS 

because 

TABLE T-XV 

ZHiC-SULFIDE SC ISTILLATI O:; DETECTOR A:;A LYSES or COKES FRO~ BE:IE ATH 

ABSORPTIO~ BEDS l A~D 4, AREA r 285 

Brd 4 Hol~ ~0. 2 Brd 3 Ho le So . ) BNJ 4 -----
pCl/g Depth, ln . pCi/g Depth, in. pCi /g 

950 0 - 6 2895 0 - 6 185 

195 6 - 12 1850 6 - 12 105 

1100 12 - 30 150 12 - 18 60 

.lb:uH1oncd 30 - )5 75 18 - 24 45 
of cavinr;;. 

36 - 42 15 24 - 30 

42 - 48 20 30 - 36 50 

48 - 54 460 36 - 42 65 

54 - 66 Background t.2 - L.S 30 

66 - 72 40 48 - 54 15 

72 - 84 Backg r ound 54 - 60 30 

60 - 66 570 

66 - 72 25 

72 - 138 Ba ckground * 

*Less t ha n 10 pCil;; 

Ho 1 C' ~~ u. .!. ~.l -----
Depth, i n. pCi I ,: (E• t) 

0 - 6 300 

6 - J: 170 

12 - J S 100 

18 - 2L. 80 

24 - 30 60 

30 - 36 55 

36 - L.2 55 

42 - 48 45 

48 - 54 30 

54 - 60 10 

60 - 66 Bac k~;rou~d * 

66 - 72 230 

72 - 78 60 

78 - 84 50 

84 - 90 iO 

90 - 96 70 

95 - 102 65 

102 - 108 ji) 

108 11 4 55 
11 4 - 120 35 

120 - 126 60 

126 - 132 55 

132 - 138 65 

138 - 14~ 50 

144 - 150 50 

150 - I Su 50 

1 56 - 16:' 50 

162 - 168 51) 

168 - J 74 :'0 

1 70:. - 240 ~.JC it.&r < . ..::"ld 
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71. Los Alamos Scientific Laboratory internal memo from Keith .J. Schiager. H-R Section Leader to Dis
tribution. Subject: Proposed Em·ironmental Monitoring of Waste Disposal Areas. Date: December 27. 
196:l. 2 p. S~·mbol: H8-7:i-311. 

72. Los Alamos Scientific Laboratory internal memo from Dean D . Me~·er. Group Leader. H-1 to 
Thomas L. Shipman. M.D .. Health Division Leader. Subject: Request for Additional \\' aste Disposal 
Area. Date: 10-19-:)G. 1 p. 

7:l. Letter from Clyde S. Conover. District Engineer- G. W .. l'.S.c;.s. Alhu<.juerque to Robert Dunn· 
ing. AEC. Engineering and Construction Section LAAO. Subject: Geologic ln wstigation of Site for 
Proposed Burial Pits - Mesita del Bue:v· . Date: 12-1-l-.'16. 2 p. 

7-l. Los Alamos Scientific Lahorator~· internal memo from S. E. Russo. Records (;roup to Frederick Wor
man. H--l. Subject: Materials \\'aste Pit - Mesita del Bue~·. TA-O. Date: 2-20-:17. 1 p. 

7:->. \\· . D. Purt~·mun . "Geolog~· and H:v·drolog~· of Area G. Mesita del Buev. Los Alamos Cou ntv. ::\e\\' 
Mexico." l'.S. Ceo!. Surn~· administratin release (19nfil. 
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76. W. D. Purtymun and W. R. Kennedy. "Geolog~· and Hydrology of Mesita del Bue~·-" Los Alamos 
Scientific Laboratory report LA-4660. ( 1971). 

77. E. C. John. E. Enyart. and W. D . Purt~·mun. "Records of Wells. Test Holes. Sprini!S. and Surface 
Water Stations in the Los Alamos area. I\ew Mexico." U.S. Geol. Sun·e~· open-file report. (1966). 

78. Los Alamos Scientific Labotator~· internal memo from Wilbur Workman. Health Ph~·sicist. H-1 to 
Dean D. Meyer. Group Leader. H-1. Subject: Waste Disposal Report from 194.') to N<l\". 2.'1. 1970. Date: 
12-1R-70. 1 p . 

79 . H-Division Staff. Environmental Studies Group. Waste Management Section. "Quarter!~· Report 
Transuranic Solid Waste Management Research Programs October-December 197:1." Los Alamos Scien
tific Laborator~· progress report LA-5614-PR (May 1974) . 

80. Los Alamos Scientific Laboratory internal Engineering Drawinl!. ENG-C18463. 

81. Los Alamos Scientific Laborator~· internal En~!ineerinl! Drawing. ENG-C' 2.'1703. 

82. Los Alamos Scientific Laborator~· internal Engineering Drawing ENG-C 25700. 

fn. Los Alamos Scientific Laboratory internal memo from John Enders. H-1 to C. A. Re~·nolds. ENG-4 . 
Subject: Request for work order (disposal shafts). Date: 4-19-66. 1 p .. 2 diagrams. 

8-L Los Alamos Scientific Laboratory internal memo from ,John Enders . H-1 to Dean Me~·er. Group 
Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for the First Quarter of 1964. Date: 4-10-
64. :3 p. 

8.'). Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Me~·er . Group 
Leader H-1. Subject: Solid Radioactive Waste Disposal Report for the First Quarter of 1969. Date : -!-:.?9-
69. :l p. 

86. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject: Solid Radioactive \\"aste Disposal 2nd Quarter. 19.')9. Date : 7-16-.79. 2 p . 

87. Los Alamos ScientifiC' Laboratory internal memo from .John Enders. H-1 to Dean 1\le~· er. Group 
Leader. H-1. Subject: Solid Radioactive \Yaste Disposal Report for the Third Quarter. 196-!. Date: 10-12-
6-!. :\ p. 

KK . Los Alamos Scientifi C' Laboratorv internal memo from .John Ender" . Leader. f'MR Building 
l\lonitoring Section. H-1 to Dean Me~·er. Group Leader. H-1. Subject : Proposed Plan for Storage of ;);1 

Gal. Drums. Date: 6-9-71. 1 p . 

R9 . Los Alamos Scientific Lahorator~· internal memo from Leo G . Chelius. Sr .. Alternate Group Leader. 
H-1 to C. A. Re~·nolds. Group Leader. E:\G-4. Subject : Excavation of Vehicle Decontamination PA at 
TA-'1-!. Dat e: 4-6-71. 1 p . Svmhol : H-10-71-9~~ -

~0. Lo~ Alamos Scientific Laboratorv internal memo from .John Enders. H-1 to Dean Me:-·er. Group 
Leader. H-1. Subject: Solid Radioactin \\'aste Dispo~al Report for the Third Quarterofl972 . Date:](). 
17-72. :l p . 
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91. Los Alamos Scientific Laboratory internal memo from John Enders. Leader. CMR Building 
Monitoring Section, H-1 to Dean Meyer, Group Leader. H-1. Subject: 1970 Annual Report on Disposal of 

Solid Radioactive Waste. Date: 1-12-71 , 7 p. 

92. Los Alamos Scientific Laborator:-.· internal memo from .John Enders. Leader. CMR Building 
Monitoring Section. H-1 to Dean Meyer. Group Leader. H-1. Subject: 1971 Annual Report on Disposal of 
Solid Radioactive Waste. Date: 2-2-72. ;) p . 

98. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H -1. Subject: 1967 Annual Report on Disposal of Solid Radioactive Waste . Date : 1-11-68 . .') p . 

94. Los Alamos Scientific Laborator:-.· internal memo from John Enders. H-1 to Dean Meyer Group 
Leader. H -1. Subject: 1968 Annual Report on Disposal of Solid Radioactive Waste. Date: 1-L'i-69. 6 p. 

9;). Los Alamos Scientific Laborator:-.· internal memo from .John Enders. Leader. CMR Bldg. Monitoring 
Section. H-1 to Dean Meyer, Group Leader. H-1. Subject: 1969 Annual Report on Disposal of Solid 
Radioactive Waste. Date: January 27. 1970. 4 p. S:-.·mbol: H-1-CM . 

96. Los Alamos Scientific Laboratory internal memo from John Warren. H-7 to Distribution. Subject: 
Disposal of Radioactive Waste Oils. Date: J~nuary 20. 1976. 1 p. Symbol: H-i" -SW-681. 

91. Los Alamos Scientific Laborator:-.· internal memo from John Enders, CMR Building Monitoring Sec
tion. H-1 to Dean Meyer. Group Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for the 
Second Quarter. 1910. Date: i"-24-70. 3 p . 

98 . Los Alamos Scientific Laboratory internal memn from John Enders. H-1 to Dean Meyer. H-1. Group 
Leader . Subject: Quarterly Report for Pit #1. Area "G". First Quarter of 1958. Date : Ma:-.· 6. 19.'>8. 2 p . 

99 . Los Alamos Scientific Laborator:-.· internal memo from John Enders. H-1 to Dean Meyer. H-1. Sub
ject: Contaminated Trash Disposal Annual Report for 19.S7 into Pit #6. Area C. Materials Waste Area . 
Date: ~one. i" p. 

IO(l. Lo~ Alamos Scientific LaboratorY internal memo from .John Ender:;. H -1 to Uean :\ll·\·er. H- 1. Suh
.iect: quarterlY Heport on Disposal of Contaminated \\'aste from April 1 to .June :10. 19:1/. Dat e: :\1n1P. :·> 

p. 

101. Los Alamos Scientific Laborator:-.· internal memo from .John Enders. H-1 to Dean Mever. Group 
Leader. H-1. Subject: Annual Report for 19.')~ on Di sposal of Contaminated Solid \\'aste. Date: .Jn nuar~· 
:2 .'\. 19.'i9. i" p . 

102 . Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject: Solid Radioactive Waste Disposa l for the First Quarter. 19Gl. Date: fi-:z2-fil. 2 p. 

1m. Los .-\lanH>s Scientific La bora tor~· internal memo from :S. E. Husso. E:\(;. :\ It> (·.A. HeYnolcb. J-::\( ; . 
!. Suhiect: Cracks in thl> \\'ails of :\lat er ial~ Wast e Pit :\o. I. Are;1 C. :\lesita dt>l HueY. !Jatl': \Ia\ :!K. 
I ~1.->i". I p. 

104 . Los Alamos Scientific Laborator~· internal memo from .John Enders. H- R to \\'aYne Hanson . H -R. 
Subject: Chronological Listing of LA :\otehoob l'st'd for Logging Solid Radioactive Waste Disposal. 
Date: October :24. 197:1. 2 p. Symbol: H-R-W.:\1- :10. 
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10!'> . Los Alamos Scientific Laboratory internal memo from John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject: Quarterly Report on Disposal of Solid Radioactive Trash. 3rd Quarter. 190R. Date : 
October 1;), 1958. 2 p. 

106. Los Alamos Scientific Laboratory internal memo from John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject : Annual Report for 19;)9 on Disposal of Solid Radioactive Waste. Date : 

• 
107. Los Alamos Scientific Laborator:v internal memo from Dean D. Meyer, Group Leader. H-1 to 
Charles A. Reynolds , Group Leader. ENG-4. Subject: Request for Contaminated Trash Disposal Pit . 
Date: 9-4-58, 1 p. 

108. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject : 1962 Annual Report on Disposal of Solid Radioactive Waste Mat erial. Date : 1-17-
62 , I p . 

109. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H -1. Subject: Solid Radioactive Waste Disposal Report for the Third Quarter 196:1. Date: 10- 1-! -
6:3. 8 p . 

110. Los Alamos Scien ; it'ic Laboratory internal memo from .John Enders. H-1 t o Dean Me:-·er . Group 
Leader. H-1. Subject: Solid Rad ioactive Waste Disposa l Report for the Third Quarter. Date : 10-1-!-6;), 2 

p . 

111 . Los Alam os Scientific Laboratory internal memo from .John Enders . H-1 to Dean Me~·er . Group 
Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for the Firs t Quart er of 1961 . Date: 4-.'J-
61. :1 p . 

11:2. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Me~·e r. Group 
Leader . H-1. Subject: 1963 Annual Report on Disposal of Solid Radioacti\·e Waste . Date: 1-16-6-!. 6 p . 

ll :l. Los Alamos Scientific Laborator~· internal memo from .John End ers. H-1 to Dean Me~·er. Group 
Leader . H-1. Subject: Solid Radioa ctiYe Waste Disposal Report for Second Quart er. 196:1. Date: 7-2:l-6:t 
:l p . 

11 -L Los Alam os Scientifi c Labor?tor~· internal memo from .John Enders. H-1 to Dean :\1ewr. Group 
Leader. H-1. Subject: Solid Radioactive \\'as te Disposal Report for the F irst Quartl'r of 1~66. Date : 4-:2~. 
6G. :l p . 

11.'1. Los Alamos Sc ientifi c Lahora t or~· internal memo from .John Enders. H-1 to Dean l\h· ~·er. Group 
Leade r . H -1. Subject : Solid RadioactiH \\'ast e Disposal Report for the Second Quarter of 1966. Date : 1-
:2;)-66. :\ p. 

ll G. Letter from Wm. D . Purtymun . Ge0logi s t. G.\\'.G .. l ' .S.G .S. Albuqu erque to Dea n Me~·er. H-1. 
Subject: Inspection of Pit #8. Area G. Date : :2- 1R-63. 2 p. 

111 . Los Alamos Scientifi c La boratnr~· internal memo fro m .John End ers. H-1 to Dean Me~·er . Group 
Lead er . H-1 . Subject: Solid Radioactive \Va ste Dis posal for the Second Quarter. 1~6-!. Date: 1-21-6-! . :1 p . 

11 R. Los Alamos Scientific Lahora t or~· internal mem o from .J ohn Enders. H-1 to C'harles Re~·nolds . 

E~C-·L Subject : Request for Additional Pit Space and Disposal Well s. 1 p. 
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119. Los Alamos Scientific Laboratory internal memo from ,John Enders. H-1 to Dean Meyer. Group 
Leader, H-1. Subject: Solid Radioactive Waste for the Third Quarter of 1961 Date: 10-12-61. ::l p . 

120. Los Alamos Scientific Laboratory internal memo from B. P. Williams to Lab .Job. 1/;)1 File. Sub

ject: Field Inspection Report: Pit No. 4. Area G, TA-O. Date: 8-6:64. 1 p . 

121. Los Alamos Scientific Laboratory internal memo from Dean D. Meyer. H-1 Group Leader to C'. A. 
Reynolds. E:--.JG-4 Group Leader . Subject: Request for New Waste Disposal Pit. Area G . Date: ::l-:1 1-G.'i. 1 

p. 

122. Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 to Dean Me~·er. Group 
Leader. H-1. Subject: Solid Radioactive \\'aste Disposal Report for the Third Quarter of 19GG. Date : 11 -
8-66, 8 p. 

12::l. Los Alamos Scientific Laborator~· internal memo from .John Enders. H-8 \·i a Keith Schiager. H-8 to 
LaMar ,Johnson. H-8. Subject: Quarter!~· Report for the First Quarter of 1914 . Date: 4-:~-1-L 9 p. 
Symbol: H-8- \\'M-151 . 

12-L Letter from Wm. D. Purt~·mun, G.W.B .. C.S.G.S. to Dean Me~·er . Group Leader. H-1. Subject: In
s pection of Pit #;), Area G. Date: 12-9-66. 2 p. 

12.). Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Me~·er. Group 
Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for First Quarter of 19GB. Date : 4-8-GS. :1 

p. 

l:!li. Lo,.. .\lanw;; Scientific Lahora tor~· internal memo from .John Ender:;;. C\1H Huilding \1onitor Sp(·
tim1. H-1 to Dean P. \le\·er. (;roup Leader. H-1. Subject: Solid Radioa ctiw \\'aste J)i :;;posal Heport lm 
the Third quarter of 1~1fi~. Date: 10-11-nB. :Z p .. 1 graph. 

121. Los Alamos Scientific Lahorator~· internal memo from .John Enders. C'MR Building Monitoring 
Section. H-1 to Dean Meyer. Group Leader. H-1. Subject: Solid Radioactive Waste Disposal for the First 
Quarter of 1910. Date: -t-J:1-/0. 8 p. 

128 . Los Al amos Scientific Laborator~· internal memo from Wm. D. Purtvmun. H- fi to Dean D. Mewr. 
Group Leader. H-1. Subject: Materials Disposal Area G. Pit :\o. 6. Date: 10-2:\-m. 2 p. 

129. Los Alamos Scientific La bora tor~· internal memo from .John Ender:;;. H-~ \·ia .J. E. Herceg. H-8 to .J. 
A. \lohrbacher. H-~. Subject: ~uarterlY Report for the Third quarter oi 1!11:~. Delle: 1!l-1U-1:1. I p. 

1>)(). Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 through .John \\' a rren . H-1 
to l\·1argaret Anne Roger;;. H -8. Subject: Disposal Pit and Shaft l.'sage from \ ·laY. 191;) to DPL·ember. 
19/;). Date: .Januar\' 14. 1916. :-; p. 1 map. Svmbol: H-1 -SW-681. 

1:l1 . Los Alamo:;; Scientific Laboraton· internal m emo from .John Enders. H-1 t" \largaret Anne Hogers. 
H- H. Subject: Re,·ie,,· of LA :\ot ehook l ':;;age. Etc. Dat e: FebruHr\' :->. 1!1/G. :) p . :-i\·mhol: HI-S\\'-fi4. 

J: L! . Lett er lr11111 F. C. 1\.oopman .. \ctin g Di!'trict Chief. (;.\\'.H .. l'.:-i.(;.s .. AlhulJuerque t11 S:1h·Htnn• L 
]{u ,..,..ll. E'\< ;. :;_ :-iuhiect: ( ;uideline~ lor pit cons truct ion. I latf.:: li- :1!1-li;-l. 
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133. Los Alamos Scientific Laboratory internal memo from Margaret Anne Rogers to John Enders. H-8. 
CMR Building. Subject: Survey of Storage Pit #7. TA-54. Date: 9-4-73. 1 p. Symbol: H-8-M-73-184. 

134. Los Alamos Scientific Laboratory internal memo from .John Enders. CMR Building. Monitoring 
Section, H-1 to Dean Meyer. Group Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for 

the First Quarter of 1971. Date: 4-21-il. 3 p. 

J;l ,->. Lo,; Alamos Scientific Laborator~· internal memo from .John Enders. Leader. Cl\1H Huilding. 
\lonitoring Section. H-1 to Dean :\le~·er. (;roup Leader. H-1. Subject: Proposed l'seage !sic) of :\ew 
Disposal Pits. Date: -l-:Z6-il. :2 p. 

1:16. Los Alamos Scientific Laborator~· internal memo from .John Enders. Leader. CMR Building. 
Monitoring Section. H-1 to Dean Meyer. Group Leader. H-1. Subject: Solid Radioactive Waste Disposal 
Report for the Second Quarter of 1971. Date : i-16-71. 2 p. 

18i . Los Alamos Scientific Laboratory internal memo from John Enders. Leader. CMR Building 
Monitoring Section. H-1 to Dean Me~·er. Group Leader. H-1. Subject: Solid Radioactive Waste Disposal 
Report for the Third Quarter of 19il. Date : 10-12-71 , 3 p .. 1 map. 

1:-\Fl. Los Alamos Scientific Laboratory internal memo from Harr~· S. Jordan. H-8 to John Enders. H-1. 
C'MR Building. Subject: Surve~· of Storage Pits. TA-.')4. Date: i-26-il. 2 p. 

1:19 . Los Alamos Scientific Laboratory internal memo from .John Enders. Leader. C:\IH Building. 
:\lonitoring Section. H-1 to C. 0 . \lartinez. H-1. C:\1H Building. Subject : Listing of Sites (;enerating 
l ' ranium and Plutonium \\'aste . Date: i-:26-7:2. :2 p. Symbol: H-I-C':\1R. 

140. Los Alamos Scientific Laboratory internal memo from M. Dean Keller. ENG-1 to John Enders. 
:'vlonitoring Section, H-1. Subject: Safet~· Analysis- Disposal Pits. TA-;14. L. .J. 4690-;14. Date: i-14-il. 
1 p . 

141. Los Alamos Scientific Laborator;.· internal memo from .John Enders. H-i through .John Warren. H-7 
to Margaret Anne Rogers. H-8. Subject: Additional Information Concerning Disposal Shafts and Pits at 
Area G. TA-.')·L Date: :\1arch 4. 19i6. :2 p. S~·mbol: Hi -SW-1:20. 

1-1:2. Los Alamos Scientific LaboratorY internal memo from .J. L. \\'arren. H-H ,·ia La:\Iar .Johnson. H-H to 
[)i,;trihution. Subject: Proposal for a Hetrie,·ahle Transuranic ~olid \\'~bte ~torage Fa('ilitY at L..\~L . 

l>nte: .Januar\· :z,·). HJ'i-l. ,-) p .. :l figs. ~Ymhol: HH-\\':\l-101. 

1-1 :1 . Lo,; Alamos Scientific Laborator~· internal memo from .John \\'arren. H-8 to Distribution . Subject: 
Special Pit usage at Area G. TA-E>4. Date: March :24. 197.'). :2 p . S~·mbol: HH-WM-.t:l,'J. 

144. Los Alamos Scientific Laborator~· internal memo from Linda Trocki. H-8 to Margaret Anne Rogers. 
H-8. Subject: Photographs of Pit 20. TA-:)4 with Geologic Explanations. Date: .Januar~· 8. 19i6. i p. 
Symbol: H8-7 -i6. 

145 . Los Alamos Scientific Laborator\' internal memo from Dean D. Me\er. H-1 Group Leader to S. E. 
Russo. E:'\G-3 Group Leader. Subject : Disposal Well" for Contaminated \·\'aste. Date : :1-:'i-6i'>. I p. 

1411. Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 to Dean Me~·er. Group 
Leader. H-1. Subject: Solid Radioactive Waste Disposal for the Second Quarter. Date: R-:l-61. :2 p. 
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147. Los Alamos Scientific Laboratory internal memo from John Enders. H-1 to Dean Meyer. Group 
Leader, H-1. Subject: 1965 Annual Report on Disposal of Solid Radioactive Waste . Date: 1-27-66. 8 p. 

148. Los Alamos Scientific Laboratory internal memo from Gerald Eagan. H-1 to John Enders. H-1 Sec
tion Leader. Subject: Cement Capping of Disposal Wells . Date: October 2. 1968. 1 p. S:-;mbol: H-1-

CMR. 

149 . Los Alamos Scientific Laboratory Internal memo from Gerald Eagan. H-1 to .John Enders. H-1 Sec
tion Leader. Subject: Cement Capping of Disposal \Veils at Area "G". Date: March 27. 1968. 1 p. 

Symbol: H-1-CMR. 

150. Los Alamos Scientific Laboratory internal memo from C. 0. Martinez, H-1 to John Enders. H -1 
Section Leader. Subject: Cement Capping of Disposal Wells. Date: 4-11-69. 1 p . 

151. Los Alamos Scientific Laboratory internal memo from John Enders. H-1 to Dean Meyer. Group 
Leader, H-1. Subject: 1966 Annual Report on Disposal of Solid Radioactive Waste . Date:1-1 3-67. 5 p. 

152. Los Alamos Scientific Laboratory internal memo from Dean Meyer. H-1 Group Leader to Charles 
Reynolds . ENG-4 Group Leader. Subject: Radioactive Waste Disposal Wells - Area G. Mesita del 
Buey. Date: 5-10-66, 1 p. 

153. Zia Company Record of TA-54 Holes. 1 p. 

154 . Los Alamos Scientific Laboratory internal memo from .John Enders. CMR Building Monitoring 
Section, H-1 to Dean Meyer. Group Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for 
the Third Quarter of 1970. Date: 11-11-70. 4 p . 

155 . Los Alamos Scientific Laborator~· internal memo from .J . Enders. H -8 to C. 0. Martinez . H -8. Sub
ject : :\'umbering of New Disposal Shafts. Date : Ma~· 28. 1974. 1 p. 

156. Los Alamos Scientific Laboratory internal memo from .John Enders. Leader. CMR Building 
Monitoring Section, H-1 to Dean Meyer. Group Leader. H-1. Subject: Quarter!~- Report on Solid 
Radioactive Waste Disposal for the First Quarter of 1972. Date: 4-24-72. :1 p . 

157. Los Alamos Scientific Laboratory internal memo from .John Enders. H-8 to LaMar .Johnson. H-8 
Group Leader. Subject : Solid Radioactive Waste Disposal Report for the First Quarter of 197:1. Date: 
April 10. 1973. 7 p . 

1.-11'\. Los Alamos Scientific Laborator~· internal memo from :\1. \\'heeler. H-H 111 File . Subject : Summar,· 

ol Fracture Data on Disposal Shafts .1:2-69. TA-5-t. Area(;_ Date: \larch ~J. 1 ~l/h. S~· mhol: HH- \\'\I -.-1//. 

159. W. D. Purt:vmun and E. John. "Site for a Municipal Supply Well in Pajarito Can~·on near Los 
Alamos. ~ew Mexico." U.S. Geol. Surve~· administrati\'e release (19641. 

160 .. J. G. Abrahams .. Jr .. "Physical Propertie" of and Mowment of Wat er in the Bandelier Tuff. Los 
Alamos, and Santa Fe Counties, ~ew Mexico." prepared in cooperation with the Atomic Energ~· Com
mission and the Los Alamos Scientific Laborator:-.·. l'.S. Geol. Surw:-.· unpublished report (196:1). 

Hi l. Los Alamo" Scientific LaboratorY internal memo from -John L. \\'arren . H- H ,-ia La :\l ar .J .. Johnson. 
H-K to ( ·. Daggett. E\:(;--1. Subject: Road lmprm·ements to and at Area ( ;_ T..\ -,-1-l. Date: :\1arch -! . 1 ~l/ -!. 1 
p. :-;,·mhol: HH- \\':\1-J :\-l .. 1 map. 
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162. Los Alamos Scientific Laboratory internal memo from\\'. Hanson. Ecology H-R to ,J. Herceg and .J. 
Mohrbacher. Solid Waste Management H-R . Subject: Pit I. Radioacti\·e \Vaste Disposal Area G. TA-5-t. 

Date : August 21, 1913. 2 p . Symbol: HS-13-169. 

163. Los Alamos Scientific Laborator:v· internal memo from Dean D. Meyer . Group Leader. H -1 to 
Charles A. Re~·nolds. Group Leader. E:'\G-4. Subject: Stabilizing Waste Disposal Area. TA-.'i.t. Date: 
February 9. 1912. 1 p . Symbol: H-1-12-24. 

164. Los Alamos Scientific Laboratory internal memo from .John \\'arren. H-R to \\'a~·ne Hanson . H-R . 
. Jack ::--i~· han. H-8. and J. A. Mohrbacher. H-8. Subject: Erosion Control and Soil Fixation at Area G. TA
."i.t. Date: March 28. 1914 . 1 p .. 1 fig. Symbol: HS-\\'M-1.')1. 

16.). Los Alamos Scientific Laboratory internal memo from Wa~·ne Hanson. H-8 \·ia LaMar .Johnson. 
Keith Schiager. H-R to .John Warren. H-8. Subject: Re\'egetation and Rehabilitation of Area G. TA-.'i.t . 
Date : .June 4. 197-t. 1 p. Symbol: HR-7-t-20:1. 

!(iii. \1. A. Hogers. S. Barr.\\'. D. Purtymun. and L. Trocki. "Ponding in Open Pit :- at Area(; After the 
September 111-11. 191:l Hains. " unpublished report . 1:2 p .. ;) figs .. :2 table:-. R! photograph:- 11~1';':\1. 

167 . Los Alamos Scientific Laborator~· internal memo from M. L. \\'heeler. H -R to Margaret Anne 
Rogers, H-R. Subject: Dating of Root Samples from Pit #7. Area G . Date: October 23. 1913. I p. 
S~· mbol: HR-73-242 . 

!GEL .Jacques Renault. Geologist. ::--iew Mexico Bureau of Mines and Mineral Re:-ources. "Report on the 
Examination of Fracture Fillings on Disposal Pits No. I and ;\o. 2-t. Los Alamos Scientific Laboratories." 
(December ~3. 1973). 3 p . 

169. Los Alamos Scientific Laboratory internal memo from \\'m. D. Purt.\'mun. H-6 to Dean D. l'vlever. 
Group Leader. H-1. Subject: Migration of Tritium in Shaft Disposal Area TA-.'i.t. Area"(~". Date: .Jul~· l. 

1970. 2 p .. 1 table. 1 map . 

170. \\'. D. Purt~·mun. "Cnderground ~1owment of Tritium from Solid-\\'a,.;te Storage Shafts." Los 
Alamo:- Scientific Laboratory report LA -5:286- MS (19/:ll. 

1-;1. Lo:- Alamos Scientific Laborator~· internal memo from Dean D. \1 e~·e r . Group Leader. H-1 to HarrY 
S . . Jordan . (;roup Leader. H-8. Subject: Tritium. TA-;J-1. Date: :1-:Zfi-11. 1 p . 

1-;:2. Lo;.; Alamo:- Scientific Laboratory internal memo from Harr~· S .. Jordan. \.rnup LeadPr. H-R to Dean 
:'vle~·er. (;roup Leader. H-1. Subject: Tritium and Radioch em ical Anal~·se,.;. Pit:- H. I :2. Hi. 1'7 and :21. TA
.'i-1. Date: December 2. 1911. 2 p .. 2 tables. 1 map. S~·mhol: HR-:\'12:\11 . 

1'7:L Lo;.; Alamos Scientific Laboratory internal memo from M. \\'heeler. H- P. to .J. l\lohrhacher. H-8. 
Subject: l\1oisture and Tritium Concentrations in Fill :\1ateria l. Area C. TA- :i-1. Date : Fehruar\' 1:\ .191-1. 
:l p .. :2 tables. 1 map. Symbol: HR- \\':'.1-112 . 

1'7-1 . Los Alamos Scientific Laboratory internal memo from William D. Purt~·mun. H-8 to Merlin 
\\'heeler. H -8. Subject: l\1oisture Contents of Cuttings from Auger Holes in Pits I. Ra nd 2-1. Area \.. 
Date: Februar~· '7. 191-1. 2 p .. 1 fig .. 2 attachments. S~·mhol: H8- "i-l -\16-l . 
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1/;-,_ Los Alamos Scientific Laborator~· internal memo from Bill Purt~·mun and Linda Trocki. H-~ to 
l\lar~aret Anne Ho~ers. H-R . Subject: Percent Moisture b~- \\"ei~ht from Au~er Holes in Pit #I. An·a (; _ 

Date: December 1~. 19/:l. I p . S~·mbol : HR-7:~-1\1~9() . 

176. Los Alamos Scientific Laboratory internal memo from John Enders. Leader. CMR Building 
Monitoring Section. H-1 to Dean Meyer. Group Leader. H-1. Subject: Report of Spilled Sludge at Pit #'i( 

TA-54. Date: 1-7-72, 1 p. 

Ill. Los Alamos Scientific Laborator~· internal memo from :\1 . \\"heeler. K. Schia~er. \\". J>urtymun. H-~ 
to.). A. l\lohrhacher. H-8. Subject: H.equest for :\lonitorin~ in Pit \:t> . H. Area{;_ Date: 1-1-1-1. ~ p. 

s,·ml)()l: H-H-\\"\l-90 .. I map. 

178. Los Alamos Scientific Laboratory internal memo from J. \\:arren. H-R to LaMar .Johnson. H-H. 
Subject: Plan for Disposal b~- Burial of 238Pu Contaminated Sludge in the Leak~- Drums in Pit #R. Date: 

1-14-7-1. 2 p. Symbol: H-R-\\'M-97. 

179. Los Alamos Scientific Laboratory internal memo from M. Wh~eler. H-8 to Distribution . Subject : 

Monitoring in 238Pu Retrievable Storage Complex . Date: December 6. 191-1 . 2 p .. 2 figs .. ~ tables. 
S~·mbol: H8-WM-3.'J~. 

180. Los Alamos Scientific Laboratory internal memo from .John Enders. H-R through LaMar .Johnson. 
Group Leader. H-8 to Ro~- Reider. Group Leader. H-3. Subject: Fires lnvolvin~ Solid Radioactive Waste. 
Date: R-:~0-78. 2 p . 

18 1. Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 to Dean Me~>er. (;roup 
Leader. H-1. Subject: Report on Fire at Pit #3. Area G. (Mesita del Bue~·). Date: 11-2-1-n-1. 2 p .. :l maps. 

182. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Me~·e r . Group 
Leader. H-1. Subject : 1964 Annual Report on Disposal of Solid RadioactiYe \·\"aste. Date: 1-1-1-o:, _ 

JR:-l. \\' . D. Purtymun. "Materials Waste Pit. Area A. TA-~1 - Excavated AprilJ969. " l'.S. Geol. Sun·e,· 
letter report ( 19o91. 

IS-I. Los Alamos Scientific Lahorator~- internal memo from David Dow to Colonel G. R . TYler. Subject : 
\:ew Disposal Pit for CM Di,·ision. Date: .Jul~- :'i. 19-l:'i. I p. 

18-"i. Los Alamos Scientific Lahorator~· internal memo from Dean D. :\1 e, ·er. c:roup Leader. H - I to C.\\". 

Christenson. Group Leader. H-1. Subject: Yolume ofTransuranium \\'as tes Buried at Los Alamos. Dat e: 
1--1-71. 2 p . 

JH6. Los Alamos Scientific Laborator~- internal memo from Gen . L. Yoelz. M.D .. Health Division Lead er 
to E. E. Wingfield. Chief. Operations Br .. AEC'-LAAO . Subject : \\'ast e Storage Tanks. Dat e: 10-: Hl-/: l, I 
p . 

l RI. Los Alamos Scientific Laboratorv internal memo from .J. R. Buchholz. H-1 . T . K . Keen a n . H -1 

Group Leader. P . E. McGinnis. H-1 to l\-1argaret Anne Ro~ers. H-1-(. Subjec t : Acti,·ities at Area T. TA-~1 
Durin~ 191.'i. Date : February :t 19/o. 2 p . S~·mbol: H7 -7f1- PE:\1-RfJ. 
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188. Los Alamos Scientific Laboratory· internal memo from Dean Meyer. CMR-12 to Jack Cull,\'. ENG-4. 
Subject: Disposal of Solid Contaminated Materials at Los Alamos. Date: June 14, 1949. 2 p. 

189. Los Alamos Scientific Laboratory internal memo signed by John Bolton. Assistant Director for 
Engineering to Carroll L. Tyler. Manager, SFO. USAEC. Subject: Location of Classified and Con
taminated Dumps in Los Alamos Area. Date: .January 30. 1952. 1 p. 

190. Los Alamos Scientific Laboratory internal memo from W. B. Gibson. CMB-11 toW .. J. Maraman. 
CMB-11. Subject: General's Tanks- Memo from Dean D. Me,.,·er. December 3. 19il. Date: 12-6-il. 1 p. 

191. Los Alamos Scientific Laboratory internal memo from P. E. McGinnis. H-i through L.A. Emelit,\·. 
H-i Alt. Group Leader and.]. R. Buchholz, H-i to Margaret Anne Rogers. H -8 . Subject: General's Tanks 
Waste . Date: March 12. 19i6. 2 p. Symbol: Hi-76-PEM-16:2. 

192. Los Alamos Scientific Laboratory internal memo from .J. L. Desilets. ENG-2 to C. A. Reynolds. 
ENG-4 Group Leader. Subject: Materials Disposal Area "A". DP West. Date: No\'ember 9. 1972. 1 p . 

1~!:\. Letter from Thomas K. Keenan. H-i Group Leader. Waste :\'!gmt .. Lo!' Alamo!' Scit>nt il'ic 
La bora tor,\· to Delacroix Davis .. Jr .. Director. ;\uclear Matis. & \\'aste l'vl gm t . Di\· .. Albuquerque Opt>ra
tinns Office. Date: .Januar.\· 9. 1976. -l p. 

194. Los Alamos Scientific Laboratory internal memo from Wilbur Workman. H-1 Section Leader. DP 
Site to Dean D. Meyer. Group Leader. H-1. Subject: Use of Radioactive Waste Pit at TA-21. Date: 6-:~o-
72. 1 p. 

1 ~) :->. Los Alamos Scientific Laboratory internal memo from :\1. \\'heeler to file . Subject: Test Horings HI 

Area A. TA-:n . Date: .June :21. 1916. S.\·mbol: HR- \\'S-G10. :\p. 

196. Los Alamos Scientific Laboratory internal memo from Engineering Department to L..J. File 17:ii": 
Materials Disposal Areas. Q. Date: April 9. 1965. 1 p . 

19i. Los Alamos Scientific Lahorator.\· internal memo from Asst. Operations Officer (signed h,\· C.\· . 
Forrest) to David Dow. Subject: :-.;ew Disposal Pit for CM Di\'ision. Date: .Jul.\· 12. 19-l.'). 1 p. 

198. Los Alamos Scientific Laborator.\· internal memo from Da\'id Dow to Major Ste\·ens. Subject : Con
taminated Pit. Date: .Jul.\· 30. 194.5. 1 p . 

199. Los Alamos Scientific Laborator,\· internal memo from .John Bolton to Henr\' R. Ho,\·t . SuhiPrt: 
Contaminated Materials Disposal Ditch. Date: .Januar.\· 10. 19-li" . 1 p . 

200. \\'. D. Purtymun and W. R. Kenned,\·. "Distribution of Moisture and Radioacti\·it,\· in the Soil and 
TufT at the Contaminated Waste Pit near Technical Area 21. Los Alamos. l\iew Mexico." U.S. Geol. Sur
vey open-file report (1966). 

:201. Los Alamos Scientific Laboratory internal memo from Dean D. Me,.,·er. Group Leader. H-1 to 
Salvatore E . Russo. ENG-4. Subject: Location of Contaminated Waste Burial Pits . Date: .Januar.\· :31. 
19.')2, 1 p. 
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202. Los Alamos Scientific Laboratory internal memo from Safety Office (signed b~- James G. Stearns. 
Safety Engineer) to ENG-3. Subject: Review ofPreliminar~· Drawings: "Materials Disposal Areas." Date: 

,June 12, 1964, 1 p. 

203. Los Alamos Scientific Laboratory internal memo from CMR Di\·ision Safet~: Department (signed 
by Herbert W. Drager) to E. R. Jette. Subject: Contaminated Dump Fire. Ma~- 3. 1948. Date: Ma~- .l. 

1948. 2 p . 

204. Los Alamos Scientific Laboratory internal memo from Carl Buckland. Monitoring Section. H-:2 to 
Harriet L. Hardy. M.D. , Occupational Health . Subject: Contaminated Dump Fire . Date: 5-.l-48. 1 p . 

205. Los Alamos Scientific Laboratory internal memo from William F . Romero. H-1. DP \Vest to Dean 
D. Meyer, Group Leader. H-1. Subject : Beta Gamma Survey of Material Waste Pit. Area B. TA-21. 
Date: September 19, 1966. 1 p. 

~O(i. Los Alamo,; Scientific Laborator~· internal memo from \\'ilhur 'v\'orkman to Dean :\1ewr. Subject : 
('aye In of Asphalt at CountY Trailer Parking Lot. DP Road. Date : :\ovember lO. 19'71. I p. 

20/ . Los Alamos Scientific Laboratory internal memo from Engineering Department (signed b~- S . E . 
Russo) to Distribution . Subject: Approximate Acreages of Materials Disposal Areas A through X. Date: 
May 29. 1968. 2 p. 

:,!()r;_ Los Alamos Scientific Laboratory internal memo from Construction and l\laintenance (;roup 
tsigned h~· (;eo . L. \\'illiams. Acting Crnu p Leader l to AEC Ope rat ions Division. Attention : \\' . A. ( 'urt i,.;. 
Subject: :\e\,. Contaminated Dump at TA-4 (Alpha Site). Date: Ma~· 10. 1948. I p . Heterence LAH-A -.->. 

~m . Letter from -John H . Abrahams. Soil Scientist. (;\\'H. l'.S .(; _s_ to Dean ;\lever. H-1. Information 
compiled by\\' . D. Purt~· mun. Subject: Burial ofradioactiYe wastes in Area Cat a maximum depth of lit I 
ft . Date: Februar~· 1: l . 196:2. :2 p. 

210. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject: Disposal of solid radioactive trash. 3rd quarter . 19:19. Date: 11-2-.'19. 2 p. 

211. Los Alamos Scientific Laborator~· internal memo from Ellis L. Stout. CMB-AS to C. A. Re~·nolds. 
E:\G-4. Subject: LASL Chemical Disposal Area. Date: :\oHmher 1:2. 19.'i9. 1 p. 

212. Los Alamos Scientific Laboratory internal memo from .James G. Stearns. Safet~· Engineer to Dis
tribution. Subject: Closing out of the Hazardous Chemical Pit. Area C. Pajarito and Pecos Road Inter
section. Date : Ma~· 22. 1964. 2 p. 

2 1 ~ . Los Alamos Scientific Laborator~- internal memo from .John Enders. H-1 to Dean Me~·er. Group 
Leader. H-1. Subject: Solid Radioactive Waste Disposal Report for the First Quarter of 196:1. Date : 4 - 2 ~-

65, ~ p. 

214 . Los Alamos Scientific Lahorator~· internal memo from Merlin \\'heeler . H-R to Distribution. Sub
ject: Tritium Content of Disposal Areas. Date: October/. 19/4 . S~·mhol : H8-WM-:290. 

:2 1.1 . Los Alamos Scientific Laborator~· internal memo from Philip F. Belcher. Assistant Director for 
Classification and Security to Donald P. Dickason. Chief. Securit~· Branch. LAAO. Subject: Disposition 
of Classified Waste Material. Date: 8-31-.'i9. 2 p . S~·mbol: ADCS-Hl8~2 . 
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216 . Los Alamos Scientific Laboratory internal memo from Carl Buckland. H-1 Monitoring Section to 
Chas. H. Perry, Glenn Vogt, Dean Meyer .. Jack Aeb:v. Robert Barker. Chas. BlackwelL Ralph Gosline. 
and Reynold Hoover. Subject: Contaminated Dump. Date: 12-30-.'10. 1 p. 

217. Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject: Covering Contaminated Trash at Contaminated Dump. Date: 2-fi-57. 1 p. 

218. Los Alamos Scientific Laboratory internal memo from John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject: Disposal of Contaminated Trash for 19fiG. Date: Februar~· 4. 19.')7 .. ') p . 

219. Los Alamos Scientific Laboratory internal memo from .John Enders. Section Leader H-1. C'MR
Bldg. to Dean Meyer. Group Leader. H-1. Subject : Quarterly Report on Disposal of Solid Radioactive 
Trash. 2nd Quarter, 1958. Date: .July 15. 19.'18. 2 p . 

220. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer Group 
Leader. H-1. Subject: Quarter!~- Report on Disposal of Contaminated Trash from .Jul~- 1. 19.'17 to Septem
ber 30. 1957 . Date: 12-9-57. i'i p. 

221. Los Alamos Scientific Laborator~· internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject : Annual Report on Solid Radioactive Waste Disposal for 1961. Date: 1-11-62. 6 p. 

222. Los Alamos Scientific Laboratory internal memo from .John Enders. H-1 to Dean Meyer. Group 
Leader. H-1. Subject : Proposal for Sealing Disposal Shafts b~· H-1. Date: i1-15-67. 2 p . 

22:\. _.'>, Histor\' of Hadioactiw Contaminated \\'aste Disposal at Los Alamos. " \\'ritten 11\· Dean \IP\'!:'r 
tp!:'rsonal communication. Fehruar\' 1974! . Date : -Januar~· :z: l. 1~7:!, 4 p . 

:22-L Los Alamos Scientific Laborator:• internal memo from .Jack Aeb~· - H-1 to Carl Buckland. H-1. Sub
ject: Emergency Run to Fire at the Contaminated Dump. Date: 11 -7- .'10. 1 p. 

2:.2:1. Los . .'>,!amos Scientific La bora tor~· internal memo from Charles D. Hlackw!:'ll. < ;eneral \lonitoring 
:-;l'('tion H-1 to Dean D. \le~·er . (;roup Leader. H-1. Subject: Fire at ( 'ontmninnted Dump ,n l'a.iarito 
l{oad . I late: :\ -:2;-J. ;):l, l p. 

226 .. J. H. Abrahams .. Jr. .. J . E. Weir .. Jr .. and\\'. D. Purt:vmun. "Distribution of mositure in soil and 
near-surface tuff on the Pajarito Plateau. Los Alamos County. ~ew :'vlexico. " l'.S. Geol. Sur\'ey 
Professional Paper 424-D. pp. 142-14.'1 ( 1961 l. 

:227. Los Alamos Scientific Laboratory internal memo from \\'illiam D. Purt~·mun . H-8 to Vernon .J. 
Stephens. E:\G-2. Subject: Results of Test Drilling and Penetration Tests at Area "C". Date: April 2H. 
1971. 2 p .. 1 map. :3 figures. S:-.·mhol: H-R-M-2124 . 

221'. K . . ). Shiager and K. E. Apt. "En\'ironmental Sun·e illance at Los Alamos During 197:\." Los Alamos 
Scientific Laborator~· report LA-5586 (Ma~· 19741 . 

229. Los Alamos Scientific Lahorator~· internal memo from T. E . Hakonson toM. A. Rogers . Subject: 
Area C as a source of 3 H to hone~· bees. Date: September :'i. 197-1. S~·mbol: HR-7-t -:!3.'). 
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230. Los Alamos Scientific Laboratory internal memo from Engineering Department (signed b~· S. E . 
Russo, Records and Land Surveys) to Distribution. Subject: Materials Disposal Areas- Drawing E!\G 
R102 (Revision 14). Date: May 23, 1967, 1 p. 

2:11. Lo,; Alamos Scientific Laborator~· internal memo from Carl Buckland. :\·lonitoring ~ection . H-1 t<> 
Hoger \\'estcott. 1\1-Di,·. Subject: TA-3:~ and P Site . Date : 1-2:2 -48. I p. 

232. Los Alamos Scientific Laboratory internal memo from Carl Buckland. Monitoring Section. H-1 to 
Harr~· 0. Whipple, M .D .. Acting H-Division Leader . Subject: Second Exca,·ation at TA -:33 and Monitor
mg . Date: 9-7-48, 1 p. 

233. Los Alamos Scientific Laboratory internal memo from Carl Buckland. Monitoring Section. H-1 to 
Thomas N . White. Group Leader H-1. Subject: Results of Monitoring the Experiment of TA-:1:\ on 
December 23, 1948. Date : 1-4-49. 1 p . 

:234. Los Alamos Scientific Laborator~· internal memo from Chas. D. Blackwell. General Monitoring 
Section. H-1 to Dean D. Meyer. Group Leader. H-1. Subject: Excavation and Shot in Chamber #:2 at 
"Hot Point," TA-33. Date: 4-23-52. 6 p. Symbol: H-1-M-20 . 

235. Los Alamos Scientific Laboratory internal memo from B. F . Schnap to Dean Me~·er. Subject: T A-
33. Po assay. Date: 11-15-52. 1 p. , 1 map . 

236. Los Alamos Scientific Laboratory internal memo from Charles D. Blackwell. Alt. Ldr .. General 
Monitoring Section, A-1 to Henry Petrzilka. W-3 . Subject: Contamination Sur\'e~· at Hot Point. TA-:n. 
Date: August 26 , 19.53. 1 p. 

:,!:\7. Lo,; Ala mos Scientific Laboratory internal memo from Charles D. Blackwell. Alt. Leader.. (; eneral 
\lonitoring ~eetion. H-1 to Henry Petrzilka. \\"- :L Subject: Radiation ~ur\"E'\" ot Old Hot !'oint . T .-\- :\:\. 

I late: I0-2H-:):l, I p. 

238. Los Alamos Scientific Laborator~· internal memo from 0 . V•: . Stopinski. H-6 Weather Section to 
Don Winchell. TA-3:3. Subject: Preliminar~· \Vind Sun·e~·. Selected TA-:r~ Sites . Date: ?"-.-2-?i:). 2 p . 

2:39. Los Alamos Scientific Laborator~· internal memo from Dean D. Me~·er. Group Leader. H -1 to Her
man P. Deinken. W-3. Subject: Contaminated Disposal Area(~. TA- :~:3 (should be Area E. TA- :1:1 1. Date : 
:\'m·ember 7. 1962. 1 p . 

:240. Los Alamos Scientific Laborator~· internal memo from B. F . Schnap to Dean D. J\'le,·er . Subject: Po 
Assa~· of TA<n Soil Samples . Date : :~- 1/ -:):2. 1 p .. 1 map . 

:241. Los Alamos Scientific Laborator~· internal memo from Carl \\" . Buckland. Leader. Cenera l 
Monitoring Section. H-1 to Dean D. Meyer. Group Leader. H-1. Subject: Report of Fire in Contaminated 
Pit #4 at TA-:33 Adjacent to Underground Chamber #:i (TA-38-291 . Date : 4-1;)-.'i:l. 1 p. 

:24:2. Lo,; Alamos Scientific Laborator~· internal document Laborator~· Section - Industri ::-11 H~·gien e 

Group H-<'i Soil Analysis. Date : .'5-11-54. 1 Field Data Sheet. 1 map . 

24:L Los Alamos Scientific Laboratory internal memo from :\. E. Brad bur~·. Director to Di,·i,;ion and 
Group Leaders . Subject : Disposal Pit at TD Site. Dat e: Ma~· l'i . 1946. I p. 
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:244. Los Alamos Scientific Laboratory internal memo from ENG-8 to ENG-8. Subject: Request for Sur

vey Ser\'ice (Set brass caps and tie in Area "T"). Date: .'i-1-61. 1 p. 

:24:1. Letter from \\'. D. Purt~;mun for \\'. E. Hale. Dist . Chief. \YRD. L'.S.G.S . to William Kenned~·. 

(~roup Leader. H-6 . Date: February 20. 1961. 4 p .. :~ tables. 1 map. 

:246. Letter from \\' . D. Purtymun. H~·drologist for W. E. Hale. Dist. Chief \\'RD. l ' .S.G.S. to C. \-\'. 
Christenson. Group Leader. H-1. Subject: Geology at Disposal Area Near Bldg. 2.'1/. TA-:~1. Date: April 

19. 1969. :2 p .. :2 cross-sections . 

:241. Los Alamos Scientific Lahorator~· internal memo from .Jamel' F. Tribb~· to Dr . L. H. Hempelmann. 

Subject: Periodic sun·e~· of canyon areas for radioactive contamination. Date: April 29. 1941. I p . 

:24R. Los Alamos Scientific Laborator~· internal memo from C. W. Christenson. Group Leader. H-1 to 

Dean Me~·er. Group Leader. H-1. Subject: Status of Waste Disposal to Pits at Building DP-2.'>7 . Date: 

August 20. 1969. 1 p. S~·mbol: H-1-CWC-411. 

~ -1~1 . Lo,.; Alamo,.; Scientific Laboratory internal memo from L. A. EmelitY . H-7 through C. \\·. 

< 'hri,.;tetN>n . (;roup Leader. H-1. to La:\Jar -lohn,.;on. (;roup Leader. H-K. Subject: SummarY ol' ('on 
taminatpd \\'a,.;te,.; to J)i,.;posal Pit,.; .. July I through December :n. 1~)/:l. Date: 1-1-f-74. I p. S~· mbol : H -7-

1 • .-\1·: - ~11. 

:2.'10. Los Alamos Scientific Laborator~· internal memo from C. W. Christenson. Group Leader H-1 to 

Dean Meyer. Group Leader. H-1. Subject: Summary of Contaminated \Vastes to Disposal Pits .. Jul~· 1. 

1910 through December ~H. 1910. Date: January 6. 1911. 1 p . S~·mbol: H-1-CWC-105 . 

:2.'il. Los Alamos Scientific Laboratory internal memo from C. \\'. Christenson. Group Leader H-1 to 

Dean l\leyer. H-1. Subject: Summary of Contaminated Wal'tes to Disposal Pits at Bldg. DP-2.'>7. Ma~· . 

196R through December. 1969. 1 p. S~·mbol: H-7-CWC-589. 

:2.'>:2. Los Alamos Scientific Laboratory internal memo from C. W. Christenson. Group Leader. H-1 to 

Dean Me~'er. Group Leader. H-1. Subject: Summar~' of Contaminated Wal'tes to Disposal Pits .. Jul~· 1. 

1911 through December :31. 1911. Date: 1-4-12. 1 p. S~·mbol: H-1-CWC--+. 

:2:->:~ . Lol' Alamos Scientific La bora tor~· internal memo from C. W. Christenson. Group Leader. H-I to 

Dean Me~·er. Group Leader. H-1. Subject: Summar~· of Contaminated Wastes to Di,.;posal Pits .. Jan. I. 
1910 through .June :lO. 1910. Date : 1-1-10. I p. S~·mhol: H-1-C\\'C- :194 . 

:_::,~_ l.o,.; .-\lamo;.; Sci!:'tllific LaboratorY internal memo from 1'. E. \ld;inni,.;. H -7through .] . H. Kul'ili1<>i z. 
H -7 t" .1. L. \\.arre n. H-7. Subject: Addendum t(> Semi-Annual Solid \\.a,.;t(· Summar\' .Juh- 1. 1 ~ 171 

thn>ugh l>ecember :11. JH/4. l>ate: \larch 17. J~llb . I p. SYmbol: H/ -/li - I'E\1-JMI . 

:255. Los Alamos Scientific Laboratory internal memo from C. \\'. Chril'tenson. Group Leader. H-7 to 

Dean Me~· er. Group Leader. H -1. Subject: Sum mar~· of Contaminated Wal'tes to Disposal Pits .. ] anuar\' 

1. 1911 through .June 30. 1911. Date: .Jul~· I. 1911. 1 p. S~·mbol: H-1-C'\\'C'-Rn.'i. 

2.'J6. Los Alamos Scientific Laborator~· internal memo from C. \\' . Christenl'on. Group Leader. H-1 to 
Dean :Vle~·er. Group Leader. H-1. Subject: Summar~· of Contaminated \\'a,.;te,.; to Disposal Pits .. Januar~· 

1. 197:2 through .June ~iO. 191:2. Date: 1-11-1:2. I p. Svmhol: H-1-C'WC-:210 . 
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257. Los Alamos Scientific Laboratory internal memo from P. E. McGinnis, Engineering Section. H-7 
through L.A. Emelity, Assistant Group Ldr., H-7 to LaMar Johnson, Group Leader. H-8. Subject: Sum
mary of Contaminated Wastes to Disposal Pits. January 1, 1974 through June 31, 1974. Date : September 
6, 1974. Symbol: H7-PEM-406. 

258. Los Alamos Scientific Laboratory internal memo from C. W. Christenson. Group Leader. H-7 to 
Dean Meyer, Group Leader, H-1. Subject: Summary of Contaminated Wastes to Disposal Pits. July 1. 
1972 through December 31, 1972. Date: 1-8-73, 2 p. Symbol: H-7-CWC-10. 

259. Los Alamos Scientific Laboratory internal memo from C. W. Christenson, H-7 Group Leader to 
LaMar Johnson, H-8 Group Leader. Subject: Summary of Contaminated Wastes to Disposal Pits. 
January 1 through June 30, 1973. Date : July 1973. 1 p . Symbol: H-7-CWC-290. 

260. Los Alamos Scientific Laboratory internal memo from P. E . McGinnis. Liquid Waste Treatment. 
H-7 through L.A . Emelity, Alt. Group Leader, H-7, and J. R. Buchholz. Liq . Waste Engr . Sec .. H-7 to 
John L. Warren, Solid Waste Engr. Sec .. H-7 . Subject: Change of Waste Disposal Shaft Designation 
Area T. TA-21-157. Date: March 12. 1976, 1 p, 2 figs . Symbol: H7-76-PEM-163. 

261. Los Alamos Scientific Laboratory internal memo from Paul E . McGinnis through J . R. Buchholz to 
.John Warren . Subject: Summary of Radioryuclides to Disposal Shafts in Area T , TA-21-257 for the 
Period May 1965- December 31, 1975. Date: March 19. 1976. 1 p. Symbol: H7-76-PEM-185. 

262. Los Alamos Scientific Laboratory internal document Group CMR-12 Monthly Report - J. F . 
Tribb~·. Group Leader. Date: October 20. 1947, 1 p. 

263 . Los Alamos Scientific Laboratory internal document Month!~· Report -October 21 to November 
20. 1947 by Schnap and Cox, 3 p . 

264. E. R. Herman, "Retention of Plutonium in Waste Seepage Beds at Los Alamos." unpublished 
manuscript in files of U.S. Geol. Survey at Santa Fe. NM (1954). 

265. Los Alamos Scientific Laboratory internal memo from .J. A. Mohrbacher. H-8 to LaMar Johnson. 
H-8. Subject: Minutes of Meeting on Proposal for Retrievable Storage at Area T . TA-21. Date: 3-2.'1-74. 2 
p. Symbol: H-8-WM-149. 

266. Los Alamos Scientific Laboratory internal memo from D. McCurdy and W. Goode \'ia M.A. Rogers 
to K. J. Schiager, H-8. Subject: Plutonium-Americium Area T Waste Disposal Site. Date: 4-29-74. 
S~·mbol: H-8- \\'M-180. 

267 . . J. W. Enders. "Solid Radi oacti ve Waste Disposal at the Los Alamos Scientific Laborator~·. " 

published in "Disposal of Radioactive Wastes into the Ground." b~· International Atomic Energ~· Agenc~·. 

\'ienna , 1967. 

268. Los Alamos Scientific Laboratory internal memo from G. R. Waterbur~· through R. D. Baker. 
CMB-Division Leader to Harry .Jordan . H-DO. Subject: Alpha Waste Repositor~· Progra m (A-412! 
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