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GEOLOGIC AND HYDROLOGIC EVALUATION 
OF TECHNICAL AREA 49 

by 

W. D. Purtymun and A. J. Ahlquist 

ABSTRACT 

HSE -8-86-1183 

Technical Area 49 is located on the Pajarito Plateau 
within the Laboratory boundary. The plateau is comprised of 
about 900ft of Bandelier Tuff. The tuff is underlain by 
about 600 ft of volcanics and sediments that are. in turn, 
underlain by over 3,000 ft of siltstone and silty sandstone. 
Drainage from the mesa at TA-49 is northward into Water 
Canyon and east and south into Ancho Canyon. The stream 
flow in the canyons is intermittent from snowmelt runoff and 
from summer storms. The canyons are tributaries to the Rio 
Grande. The top of the main aquifer at TA-49 lies at a 
depth of about 1170 ft below the surface of the mesa. There 
is no perched water in the tuff or in volcanics and 
sediments below the sur·face of the mesa and the top of the 
main aquifer. Water in the top of the main aquifer is 

. moving at a rate of 345 ft/yr toward the Rio Grande where 
part is discharged into the river through seeps and springs. 
Monitoring of surface water (intermittent runoff) and ground 
water in the main aquifer at TA-49 as well as water 
discharged through seeps and springs along the Rio Grande 

'S••• 

indicate no contamination from activities and experiments at \ 
TA-49. Surface sediments from three stations indicate • ,c. 
contamination; however. the concentrations of contaminants"t '('11'\c'"' fl.. ~ 
are low, below remedial action levels. Some remedial action ,,,o~ 
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has been taken at the experimental a~eas to reduce possible 
transport of contaminants to the main aquifer. A risk ~- ~·,.·'-'•~ .... ~ 
analysis of possible transport is beyond the scope of this 
report. Hydrologic parameters for the analyses were 
compiled and are included for use by the health physicist 
who is to make the assessment. 
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1. INTRODUCTION 

This paper briefly describes the geohydrology of Technical Area 49 

(TA-49). It also presents the monitoring, r·e!lledial actions, and parameters 

for a model to prepare a risk analysis. 
.. 

The technical area is located on Frijoles Mesa in the south-central part 

of laboratory property (Fig. 1). It '"as used for experiments in late 1959 

and early 1960 and consisted of six main areas: Areas 1, 2, 3, ~. 5, and 

10 (Fig. 2). A pre1 lmlnary study of the geology and hydrology of the 

area was performed by the US Geological Survey before selection of 

the area. A major report by the USGS "Geology and Hydrology of 

Technical Area ~9, Frijoles Mesa, Los Alamos County, New Hex teo., 

(Wier 1962) was prepared from data collected during a two-year field 

investigation. The field investigation included drilling four shallow core 

holes (300 to 500 ft deep) and three test wells into the main aquifer (1420 to 

1820 ft deep). geologic mapping, and collecting other geologic and hydrologic 

.. 

data. The geohydrology of this report 

USGS report (Wier 1962). 

summarizes the data from the latter 
4 ~ ~\\avw ~.,. ~ "'- a\ .. c; 

..t.... •\\~ ( \'-4"ZO ~ \~ "* ~ 
'"\ ~·~..,.. 

II. GEOLOGY 

Frijoles Mesa is part of the Pajarito Plateau. The plateau forms an 

apron around the Sierra de los Valles to the west and slopes gently eastward 

until it terminates along White Rock Canyon of the Rio Grande {Fig. 3). The 

plateau was formed by a series of ashfall and ashflow tuff underlain by 

volcanics and sediments (Griggs l~4). It is a part of the Rio Grande Rift. a 

structural depression stretching from southern Colorado through New •~xico 

and into Mexico. The rift is formed by a series of echelon faults that 

have formed a structural low area that constitutes the valle.v of 
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the Rio Grande. In the Lo\J~~~~~t~~~~ness of the depression 
exceeds 12,000 ft. It is filled with sediment and volcanics (Kelley 1956). 

The tuff that forms the upper surface of the Pajarito Plateau was 
emplaced about one million years ago. Frijoles Mesa is stable because mapping 
of the tuff at the site indicates no faults- within the technical area. The 
nearest fault, the Water Canyon fault, lies about 1.5 miles west of TA-49 
(Fig. 4). 

The rock units at TA-49, from oldest to youngest, are the Tesuque 
Fonmation, Puye Conglomerate, Tschicom~ Formation, basaltic rock of Chino 
Mesa, and the upper most Bandelier Tuff (Fig. 4}. 

The Tesuque Formation consists mainly of siltstone and silty sandstone 
with occasional thin sandstone or lenses of clay and pebbly conglomerate. The 
three deep test holes penetrated the top of the Tesuque Formation (Fig. 4). 
The thickness of the formation is over 3,000 ft based on logs of other test 
holes in the Los Alamos area (Cushman 1965). 

The Tschicoma Formation consists of flows of latite, dacite, and rhyolite 
that are associated with the formation of the Sierra de los Valles to the 
west~ The basaltic rocks of Chino Mesa consist of basalt flows and interflow 
breccias. The Puyt! Conglomerate consists of the Totavi lentil, a basal 
conglomerate of quartzite and granite debris, and the fanglomerate member 
comprised of angular volcanic rocks in a matrix of gravel, sand, and ash 
derived from the older Tschicoma Formation to the west (Fig. 4). 

Two flow units of Tschicoma Formation, penetrated in test hole DT-5A, 
ranged in thickness from 26 to 126 ft. Test hole DT-10 penetrated about a 
40-ft flow of the Tschicoma. Formation. The basalt and interflow breccias were 
encountered in test holes DT-9 and DT-10. The flow thickness ranges from 240 
to 270 ft. The Tschicoma and basaltic rocks of Chino Mesa are interbedded 

-5-
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with the Puye Conglomerate. The Totavi Lentil is about 50 ft thick but the 
fanglomerate member ranges from 230 ft in OT-10, 270 ft in DT-9, to 445 ft in 
OT-5A. These three units are shown together as sediments and volc.an1cs in 

Fig. 4. The combined thickness ranges from about 500 ft in DT-9, 540 ft in 

OT-10, to GOO ft in OT-SA (Fig. 5). 

The Bandelier Tuff, which forms Frijoles Mesa, consists of three members. 

They are, in ascending order, the Guaje Member, an ashfall of lump pumice; the 
Otowi Member, a massive ashfall of nonwelded tuff; and the Upper Tshirege 

Member, a series of ashflows and ashfalls of nonwelded to welded tuff. At 

Frijoles Mesa, the Tshirege Member has been broken down into seven units. Tne 

stratagraphic section of the Bandelier Tuff near Area 5 is as follow: 

Tshirege Member 

Unit 6, Moderately Welded 
Unit 5, Friable Sand 
Unit 4, Moderately Welded 
Uni! 3, Non- to Moderately Welded 
Unit 2, Welded 
Unit lA, Nonwelded 
Unit 1, Nonwelded 

Otowi Hember 
Nonwelded 

Gauje Member 
Pumice 

TOTAL 

Thickness 
(ft) 

70 
2 

40 
60 

150 
210 
150 

210 

40 

"' 930 ft 

The tuff is rhyolitic and is composed of quartz, sandine crystals, 

crystal fragments, a few small rock fra!)ments of pumice lat;te, and rhyolite 
in an ash matri~. The degree of welding of the tuff affects the physical and 
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hydrologic characteristics of the tuff (Purtymun 1965). Some of the physical 
and hydrologic chardcteristics of the tuff are as follow: 

Degree of Welding 

Non welded 
Moderately Welded 
Welded 

Unit and 
Degree of Welding 

Unit 6, 
Moderately Welded 

Unit 5, Sand 
Unit 4, 
Moderately Welded 

Unit 3, Nonwelded 
Unit 2, Welded 
Unit 18, Nonwelded 

Porosity 
~Per Cent) 

38-54 

33-54 
4ij 

19-37 

Range 
Porosity 

(t by Volume) 

Specific 
Yield 

(Per Cent} 

18-34 

11-43 
34 

0.6-26 

40-60 
30-55 
15-40 

Specific 
Yield 

(Per Cent) 

16-27 

12-22 
14 

11-21 

Density 
(lbs/ft31 

65- 95 
72-115 
95-135 

Hydrologic 
Conductivity 

~ft/da~} 

0.1-0.8 
4.5-7.8 

0.4-1.7 
2.9 

0.01-0.26 
1.6-6.9 

Note: ~drologic tests of tuff were made under saturated conditions; the tuff is not saturated. 

l
. ,.~ 

'C ..r' The th1 ckness of the Bande 1 i er Tuff ranges from 850 ft at DT -9, 865 ft at .. J 
~ DT-10, to 930ft at DT-SA (Fig. 5). The Bandelier Tuff is in the zone of 

( 

aeration. It is not saturated. 

The surface of the mesa is covered with a clayey soil, which ranges in 

thickness up to about 4 ft. The greatest thickness occurs along the axis of 
the mesa and thins at the edges of the canyon where the tuff is exposed. At 

Areas 2 and 10 a thin section up to 4 ft of well-sorted water-laid pumice 

rests on the tuff and is overlain by the clayey soil. 
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III. HYDROLOGY 

Surface water runoff from Frijoles Mesa is into Water Canyon to the north, 
an un-named tributary canyon to Ancho Canyon to the east, and into Ancho 
Canyon to the south. Water and Ancho Canyons drain into the Rio Grande in 
White Rock Canyon about 5 miles to the east. Stream flow in the canyons 1s 
intermittent and occurs in tne spring from snowmelt and summer and early fall 
from heavy thunder showers. 

Coring of the four core holes and drilling of three deep test wells into 
the main aquifer indicated no perched water occurred in the tuff and 
underlying sediments and volcanics above the main aquifer. The main aquifer 
of the Los Alamos area is the only aquifer capable of municipal and industrial 
supplies (Theis 1962, Cushman 1965). The upper surface of the aquifer rises 
westward from the Rio Grande through the Tesuque Formation, into the lower 
part of the volcanics and sediments beneath the central and western part of 

C: the Pajarito Plateau (Fig. 4). The water in the aquifer moves from the major 
recharge area in the Valles Caldera eastward toward the Rio Grande, where a 
part is discharged into the river through seeps and springs (Purtymun 1980). 
There is little if any recharge through the mesas to the main aquifer {Cushman 
1965, Purtymun 1965a). 

l 

The gradient on the upper surface of the aquifer is about 40 to 60 ft/mile 
beneath the western and central part of the plateau in the volcanic 
sedimentary portion and steepens to 80 to 120 ft/mile as the aquifer moves 
into less permeable sediments of the Tesuque Formation {Purtymun 1984). 
Movement of water in the aquifer is perpendicular to the contours (shown in 
Fig 6., regional; and Fig. 7 at TA-49.). 

Test wells DT-SA, DT-9, and OT-10 were drilled in the early 1960's to 
evaluate the hydrologic conditions of the main aquifer. Aquifer tests were 
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""' perfonned on each we 11 and the 1ro J 1 owing tab 1 e presents the data. Figure 8 ( 
·~···( present~ average hydrologic characteristics of test and supply wells on the 

Pajarito Plateau. 

Well 
OT-SA OT-9 OT-10 

Depth (ft) 1,821 1,501 1,409 Depth to Water (ft) 1,178 1,006 1,091 Saturated Thickness (ft) 643 -- 498 324 Rate (gpm) 81 88 78 Specific Capacity (gpm/ft) 5.7 22 16 Transmissivity (gpd/ft) 11,000 61,000 36,100 Field Coefficient of 
Penmeability (gpd/ft) 2 

17 122 111 

The average water velocity in the upper 490 ft of the aquifer at TA-49 
(calculated on average thickness and coefficient of permeability values) is 

''""''"'-~ about 345 ft/yr. Movement is in the lower part of the volcanics and sediments 
and upper part of the siltstone and silty sandstone (Fig. 9). 

·-·~~ Water-level measurements at DT-SA from 1960 to 1964 ind;cated a 
-~ate~-level decline of about 4ft or about 0.8 ft/yr (Fig. 10). The well was 

equipped with a pump in 1970 to facilitate collection of water samples for 
chemical and radiochemical analyses. 

l 

Well DT-9 is about 0.75 miles south of DT-10 and 1.25 m;les southeast of 
well DT-5A. Small amounts of ·~ater pumped from these we11s (DT-5A and OT-10) 
will not affect the water levels in DT-9. The well was equipped with a 
water-stage recorder from 1960 to 1968 and from 1970 to 1982. A continuous 
water-level record was obtained for a 20-yr period. This reflects the normal 
water-level trend for the region. Water levels in the well decl;ned about 3 

0 
3 
b 

I 
4 
-~ 

/ ... , , ... 
? ... 
• ; 
0 

' 
I 
'i 
7 

• 
! 
0 



( 

~iteREI:: :~ 
U .. I ;'' ,-::;(iiC I I I F I .,:= 0 1\•....,~..,.P..:;)~. , ..... 

HSE -8-86-1183 

ft from 1003 ft in 1960 to 1006 ft in 1982 or at an average rate of about 0.1 
ft/yr (Fig. 10). 

At well OT-10, the water level declined about 0.5 ft/yr from 1960 to 1967. 
The well was equipped with a pump in 1979 to facilitate taking water samples 
for analyses. 

The water-level declines, measured before putting pumps in the wells, is 
nonmal (declining recharge to the aquifer) and not the result of pumping. 

Water from wells OT-5A, OT-9, and OT-10 is of a sodium-bicarbonate type. 
The quality of the water is quite similar to all three test wells. The water 
is soft, ranging from 35 to 42 mg/1. The concentrations of total dissolved 
solids (TOS) range from 124 to 142 mg/1 with chloride concentrations of 4 mg/1 
or less and fluoride concentrations of 0.3 mg/1. Figure 11 presents a graphic 
comparison of average concentrations of constituents with other wells on 
Pajarito Plateau. Radiochemical analyses of water, 1960 through 1985, 

( indicate no radioactive contamination. 

l 

IV. MONITORING 

Radioactive contaminants are buried in shafts in the tuff in Areas 1, 2, 
and 4 at depths of 58 and 100 ft below the surface of the mesa. The major means 
of transport of the radionuclides would be in the hydrologic cycle, i.e., 
infiltration of water from precipitation and carrying the contaminants 
downward to the main aquifer that lies 1,000 to 1,200 ft below the surface of 
the mesa. Thus, monitoring of the area began with completion of the first 
test holes into the main aquifer with subsequent monitoring of the soil and 
sediments subject to surface transport by surface runoff. An initial study 
was made to determine the distribution of moisture in the soil and tuff. The 
monitoring section of this report will present results of the above study in 
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monitoring of TA-49 has been prepared annually or biannually. 
A. Distribution of Mo;sture in Soil and Tuff 

~~~'· Twen~y-three moisture access holes, ranging from 9 to 50ft in depth, ~~ 
~~ constructed at TA-49 in february and March of 1960 to detenmine the 

were 

• 
distribution of moisture in the soil and tuff (Fig. 12). These holes were 
located in or near test areas, roadside drainage ditches, and arroy~s. 

The moisture contents of the soil and tuff adjacent to these access tubes 
were measured with a neutron-scattering neutron probe and scaler. The study 
was made over a 2-year period (Purtymun 1962, Abrahams 1961). 

,.), "'H!~ • The conclusion made after a 2-year period of observations indicated that ,.AI' ~,~ 
~~water from precipitation rarely infiltrates the undisturbed soil cover into ~ -..., 

soil and transition zone above the tuff varied due to weather conditions. The 

the underlying tuff. The study also indicated the moisture content of the i'. 

( moisture content of the tuff remained the same, varied due to weather .,, 

l 

conditions, or increased slightly in the upper few feet in 21 of the moisture 
access holes. The moisture content in two of the holes near Area 1 increased 
in moisture content from 13 to 18% by volume up to a depth of 16 ft, 
indicating infiltration of water. The two holes were located adjacent to an 
arroyo that was dammed by construction allowing water to pond for short 
periods of time (two weeks}. Conclusions: There is little if any recharge to 
the main aquifer through the mesa (Abrahams 1961, Cushman 1965, Kennedy 1971}. 
B. Quality of Surface and Ground Water 

The following data on quality of water related to TA-49 is published 
annually as part of the laboratory-wide environmental surveillance program. 
The chemical and radiochemical quality of water data are reported. There is 
no mention of TA-49 in the report (ESG 1984, ESG 1985). 
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Surface transport by stonn runoff is remote because the wastes are buried 
in the tuff; however. four surface water stations are sampled. Base flow of 
Ancho Canyon is ground water discharge from the main aquifer. Water Canyon 
effluent release from the S-Site area and base flow of Frijoles from spring 
discharge west of TA-49. There is no hydrologic connection with ground water 
at TA-49. The 1984 data are presented in Table I and show analytical results 
and dates the first samples were collected. Numbers in parentheses-are in 
reference to location shown in Fig. 13. There is no indication of 
contamination in surface water. 

Three deep test wells at TA-49 have been sampled since 1960. Two wells 
(DT-SA and OT-10) are equipped with pumps in order to obtain the best 
representative samples from the aquifer. Well OT-9 has been used to collect 
water-level data from the main aquifer. Samples are bailed from the well. 
Anlayses of samples fr~m the wells indicate no contamination of ground water 

C: at TA-49 (Table I). 

l 

Twelve springs located in White Rock Canyon of the Rio Grande from Water 
Canyon to Frijoles Canyon are sampled annually. These springs discharge from 
the main aquifer. The springs are located in an area that would receive ground 
water moving from beneath TA-49. There is no indication of contamination of 
water from the springs (Table I). 

Transport of radionuclides in intermittent stream channels can occur with 
spring snowmelt or heavy summer thunder-storm runoff. During 1978 and 1979, 
snowmelt runoff was collected from Water and Ancho Canyons at State Road 4. 
The runoff was analyzed for radionuclides in solution and in suspended 
sediments. There is no indication of contamination from TA-49 either in 
solution or in the suspended sediments (Table II). 
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~Soil and Sedim~ 

Soil (twl stations) and sediments (six stations) are collected for 
anlaysis and results are p~blished annually as a part of the Laboratory-
wide environmental surveillance program. Sediments (twelve stations) in TA-49 
are collected annually for analysis and results are reported in an internal 
docUf!lent. Any soil artd sediment contamination would have to be surface 

contamination left after the test area was closed. 

Soil samples collected near TA-49 outside the area and near DT-9 within 
the area indicate only world-wide fallout concentrations of plutonium. 

The four sediment samples collected in Water and Ancho Canyons, downgrade 
from TA-49, contain only traces of plutonium at or below limits of detection. 
There is no indication of contamination from TA-49. 

Results from the two sediment samples from Frijoles Canyon at Bandelier 
and at the Rio Grande are included as background concentrations to compare 
with the analyses from Water and Ancho Canyons. The concentrations are at or 
below limits of detection or reflect world-wide fallout concentrations. 

In 1975, a sediment sampling program was started where samples were 
collected annually from stream channels draining the experimental areas 
(Fig. 14). Eleven stations were established in 1975. Clearing a fire break 
i~ 1979 changed the drainage from Areas 2 and 10 slightly and another station 
(4A) was added. The monitoring of sediments reflects only the surface 
contamination in the area and not the contaminants in shafts. The annual 
monitoring for the past ten years indicates contaminates are transported from 
Area 1 and 2 (stations A-1, A-2, and A-3). The highest concentrations are 
consiste~tly found at station A-3 (Table III). The sedim~nts from station A-3 
are from the former site of the radiochemistry l~boratory (removed) and 

(_ Area 2. Surface contamination occurred at Area 2 iM 1Q60 and was cleaned up 
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UNCLASSIFIED ---{see NRemedial Action"). Only trace amounts remain. The concentration of 3.1 
pCi/g of 239 •240Pu is about 100 times world-wide fallout levels. The 3.1 
pCi/g concentration is below remedial action (cleanup) guidelines of the 
Environmental Protection Agency of 17 pCi/g (USEPA 1977) and well below 100 
pC1/g value proposed by Healy (1979}. 

V. REMEDIAL ACTION AT TA-49 

The technical area for the experiments was chosen for the favorable 
geologic and hydrologic conditions that would contain any contamination left 
in the tuff. The shaftl were excavated in the tuff with a bucket auger. 

.. 
·: 
! 

L' l 

L~ ., .. 
. ,i 

Depth ranged from 50 to 125 ft. Host experiments were carried out at about 11 . ) 
60 ft. Shaft diameters ranged from 3 to 6 ft with most shafts excavated with 
a 6-ft diameter. 

Areas 1. 2. 3. and 4 were laid out with shafts located on 25-ft centers. 5 
C: shafts wide and 5 shafts long or in about 100-ft squares (Fig. 15). Not all 

the shafts in an area were excavated. 

Near the centers of each area a core hole was drilled to determine the 
physical and hydrologic characteristics of the tuff. The tuff (Bandelier 
Tuff) was in excess of 900 ft thick in the four areas. The core holes range 
in depth of about 300 ft in Areas 3 and 5 to 500 ft in Areas 1 and 2. The 
core holes were cased with 2-inch galvanized pipe. Before setting pipe in 
core holes in Areas 1 and 2. the holes were filled with fluid (water. drilling 
mud. and lost circulation material) to allow geophysical logging. 

Experiments in shafts in Area 2 were carried out from late 1959 to late 
1960. During the excavation of shaft 2M in November 1960. the tuff excavated 
from the shaft was found to be contaminated. The shaft is adjacent to the 
core hole (Fig. 16). The contamination had been blown through open joints and 
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-14-

-· 

l ,._ .. · 
·­.~.: 



( 

E S~?XE·f~~~ 
HSE-8-86-1183 

fractures into the tuff~d~~n~~~~~~!fi~ which the expe~iment was 

being conducted. Shaft 2M encountered some of this contamination. The 

surface contamination was cleaned up and the shaft filled. It was customary 

that the experiments were stemmed to the surface with sand and then a cement 

cap was poured in the upper 2 ft of the hole after the experiment was 

completed. This cap was not poured at shaft 2M because the hole had not been 

used for an experiment. 

The presence of some residual contamination at Area 2 resulted in remedial 

action. The area was abandoned and capped with 4 to 6 ft of compacted clay 

and gravel in the spring of 1961. The clay and gravel pad extend 12.5 ft 

beyond the outside shafts. The clay and gravel was then paved over with 4 to 

6 inc~es of asphalt. Experiments were then done at two new areas, Area 

2A west of Area 2, and Area 28 south of Area 2 (Fig. 16). 

The sand and tuff used to fill shaft 2M compacted and the asphalt pad 

above the shaft collapsed forming a hole 3 to 4ft deep, about 3.ft wide, and 

6 ft long. This occurred in the fall of 1974 and was discovered in Februray 

1975. The hole was filled and another 4 to 6 inches of asphalt was placed 

over the exts~inQ asphalt p~d in Septem~~r J976. 

The fluids (in core holes to facilitate geophysical logging) in the core 

hole in Area 2 gradually declined from 1960 to 1974; however, in the spring of 

1975, the fluid level apparently rose to about 465 ft. It was probably due to 

precipitation entering the pad through holes at shaft 2M and, thus, entered the 

core hole. No action seemed necessary with the pad resurfaced. 

A measurement in April 1979 indicated the fluid level ;n the core hole had 

risen to 348 ft below land surface and then declined about 1 ft from April 

1979 to April 1980. In June 1980, the hole was bailed dry. Plutonium 
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analysis was made of the fluid in ·so 1 uti on and of the suspended·sediments at 

different depths. Results were 

Suspended 
Depth Solution Sediment 
..illl (pCi//) (pCi/g) 

350 2.5 0.54 
420 0.1 0.72 
495 5.5 0.55 

It was evident that water in the core hole had come in contact with 

contamination in the shafts. 

It was necessary to determine if water was still entering the test area 

that was capped or adjacent Areas 2A and 28. 

At the completion of the experiments in about 1961, shafts D and Y in Area 

2A and shafts L, T, V, andY had been excavated and were open. For safety, 

they were filled with sand. These sand-filled shafts were suspected of being 

recharge areas for water in core holes in Area 2. Moisture access tubes were 

installed in the sand of holes 2A-O, 2A-Y, and 2BY in the spring of 1980. The 

access tubes ranged in depth from 27 to 61 ft into the sand of the shafts. In 

addition, five test holes were drilled around Areas 2, 2A, and 28 to a depth 

of 123 ft. These holes penetrated the upper ashflow and thin sand unit at 

about 80 ft and were completed to the upper part of the lower ashflow. The 

result of neutron-moisture logging in the moisture access tubes in the 

sand-filled shafts of 2A-0, 2A-V, and 2BV and five test holes around the 

areas indicated no recharge or movement of water into Area 2 had ever occurred 

adjacent to Areas 2, 2A, or 28 or from the sand-filled shafts of Areas 2A or 

28. The fluids in the core holes must have been induced from the collapse of 

the pad above shaft 2M. Water-level measurements since June 1980 through 1985 

indicate the core hole remains dry. About 2 ft of sand was removed from the 
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SE~RE!fJNCLASSlFIED 
sand-filled holes in Area 2A and 2B in 1981. A cap of concrete ·was poured to 

seal the upper part of the hole. 

Remedial action to clean up all surface debris was carried out in February 

to April 1984. A few buildings were left in Area 5 and miscellaneous pipes, 

cable ways, cables, and other equipment left in the area when it ceased to 

be used for experiemnts. These wastes were buried in a trench dug 

next to the trash-burning area northeast of the main areas (Fig. 16). A 

forest fire in June 1977 swept the area. It burned out some of the buildings 

and some other structures. These remains were also removed to the trench. 

None of the material was contaminated. The trench was closed in the late 

spring of 1984. 

VI. HYDROLOGIC PARAMETERS FOR A TRANSPORT MODEL 

A model for risk analysis of shallow land burial of radioactive wastes was 

~ prepared by Hansen (1983). The model they developed for radioactive solid 

waste sites in the tuff is similar to the burial of contaminates in shafts. 

It can be used by changing a few of the parameters. The purpose of this 

section of the report is not to present a risk analysis, but to modify 

hydrologic conditions for the model that will be used by the health physicist 

who will prepare the risk anlysis. 

A cross section showing the route of transport of contamination is 

presented in Fig. 18. The changes in ground water transport model and 

modification of parameters are discussed using the following table: 
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. 
Groundwater Transport Cortditions at Los Alamos for Modeling 

I. Unsaturated Zone Conditions: 
Depth to Aquifer: 

Seepage Velocity: 
Moisture Flux: 
D1spers1vity: 
Retardation Coefficients: 
Pu • 150, Am • 1000, 
Th • 150, Ac • 150, Pa = 150, 
Ra • 150. U • 2.5 

11. Saturated Zone Conditions 
Distance to Well Discharge: 

(Rio Grande) 
(Velocity) 

D1spers1vity: 
Well Pumping Rate: 

(Ground Water Discharge) 
Well Depth: 
Porosity: 
Retardation Coefficients: 
Pu • 300, Am • 2000, 
Th • 300, Ac • 300, Pa = 300, 
Ra • 300, U • 5 

275m (900 ft} 
1.52 X 10-7 m/d (5 X 10-7 ft/d) 
120 mm/yr 4 
2.01 X 10-4 m (6.6 X 10- ft) 

8.4 X 104 m (28,500 ft) Water 
0.3 m/day Cl ft/day) 
3.05 X 10 m (O.Ul ft) 

6.7 X 106 m3/g (17.8 x 109 gal/yr) 
21.3 m (10 ft) 
0.20 

Change 
Yes 
No 
No 
No 
No 

Yes 
No 
No 

Yes 
No 
Yes 
No 

Changes made in the parameters of Unsaturated Zone Conditions are in the depth 

to water values (main aquifer) amount to about 900ft (275m). In the 

Saturated Zone, the distance from TA-49 site to the Rio Grande (discharge 

through springs and seeps to the river) is about 28,500 ft (8.4 X 104 m). The 

discharge from the main aquifer west of the Rio Grande (ground water discharge 

boundary) is estimated at 17 .a X 109 gal/yr (6.7 X 106 m3tyr). The porosity 

of the volcanics and sediments of the main aquifer is about 20%. 

VII. SUMf-1ARY AND CONCLUSIONS 

Wastes or contaminants are buried in shafts that~om 50 to 120ft 

in depth at TA-49. The shafts are underlain by abo~ of unsaturated 

tuff, volcanics, and sediments above the main aquifer. The mesa is not a 

recharge area for the aquifer. The movement of water in the main aquifer is 
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about 345 ft/yr eastward toward the Rio Grande where a part is discharged into 

the river through seeps and springs. 

Major movement or transport of contaminants would be in the hydrologic 

cycle. Because there is little, if any, recharge through the mesa 

(unsaturated tuff, pumice, volcanics, and sediments} to the main aquifer, it 

ts very remote that contamination could be transported to the main aquifer. 

The analysis prepared from hydrologic characteristics of the site 

(unsaturated and saturated conditions) will assess the risk factor for 

possible transport of contaminants through the environment. 

The site (TA-49) should not be considered low priority for continued 

investigations and studies, though the risk factor appears low from past 

monitoring and geologic and hydrologic studies. The large mass, toxicity, and 

long life of the wastes in the shafts at TA-49 pose a greater threat to the 

environment and to human health than the threat found in any or all waste 

disposal sites at los Alamos combined. The material in shafts at TA-49 re­

presents 80% of the Laboratory's inventory of transuranic waste. ~~nitoring, in 

conjunction with routine surveillance programs and specific site monitoring. 

should be continued. 
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,, Fig. 18. Geologic cross section showing flow path (unsaturated and saturated) of contaminants from TA-49 to the Rio Grande as used in risk analyses (not to scale). 
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