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SOURCE DOCUMENT COMPILATION:
LOS ALAMOS INVESTIGATIONS RELATED TO THE

ENVIRONMENT, ENGINEERING, GEOLOGY, AND HYDROLOGY
1961-1990

Compiled by

William D. Purtymun

ABSTRACT

This document is a compilation of informal reports, letters, and memorandums
regarding geologic and hydrologic studies and investigations such as foundation
investigations for structures, drilling or coring for environmental studies, development
of water supply, or construction of test or observation wells for monitoring. Also
included are replies requested for specific environmental, engineering, geologic, and
hydrologic problems.

The purpose of this document is to preserve and make the original data available to
the environmental studies that are now in progress at Los Alamos and provide a
reference for and supplement the LAMS report “Records of Observation Wells, Test
Holes, Test Wells, Supply Wells, Springs, and Surface water stations at Los Alamos:
with Reference to the Geology and Hydrology,” which is in preparation. The informal
reports and memorandums are listed chronologically from December 1961 to January
1990.

Item 208 is a descriptive history of the U.S. Geological Survey’s activities at Los
Alamos from 1946 through 1972. The history includes a list of published and unpub-
lished reports that cover geology, hydrology, water supply, waste disposal, and environ-
mental monitoring in the Los Alamos area.
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LOS ALAMOS SCIENTIFIC LABORATORY
ur41vERsITY OF CalifOrnia

LOS ALAMOS,NEW MExICO 87545

OFFICE MEMORANDUM

TO David Kirby, Eng-9, Ms-702 DATE : February 1, 1978

FROM W. D. Purtymun, H-8

SUBJECT LOG OF TEST HOLE NEAR TA-22

SYMBOL : H8-78-59

MAIL STOP: 702

The log of the test hole drilled January 30, 1978 is as follows:

Depth (ft)
From To

Soil, light to dark brown, clay,
with a few rock <1 in. dia. of
latite and rhyolite o 8

Tuff, light pinkish gray, xnod-
erately welded, quartz and
sanidine fragment, with a few
small rock fragments of latite
and rhyolite; Unit 3a 8 38

Tuff, dark gray, welded, quartz
and sanidine crystals, and
crystal fragments, in a densely
welded ash matrix; Unit 2b 38 40

The soil appears dense and consists mainly of plastic clay which has
a very low permeability. This section of the hole should not be con-
sidered in design criteria for the seepage shaft. The tuff, Unit 3a
from 8 to 38 ft, is moderately welded and can be augered for con-
struction of the shaft by 21A Co. The 30 ft. section of unit 3a has
a permeability high enough to be considered for a seepage shaft to
receive about 500 gal/day. , The design of the shaft, diameter need,
is being determined by Issac Suazo, 21A U/E. The lower unit 2b, is
.a densely welded tuff and can not be angered.

If we can be of further assistance please call.

WDP :pdb

xc: Issac Suazo, ZIA U/E
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LOS ALAMOS SCIENTIFIC UBORATORY
UNIVERSITYof CALIFORNIA

LOSALAMOS,NEWMEXICO87545

OFFICE MEMORANDUM Telephone Ext; 5862

TO Dave Kirby, ENG-9, MS 702 DATE May 15, 1978

FROM : @W. D. Purtymun, H-8~,’

SUBJECT LOGS OF TEST HOLES

SYMBOL : H8-78-249

MAIL STOP 490

Attached are the logs of test holes drilled on ‘1’ko-MileMesa.
Issac Suazo, ZIA U/E, and I will run peculation tests on holes 3
and 4 as soon as connections to the water line are completed.
Moisture content of cuttings from holes 2 and 3 were as expected.
Hole 2 is collared in unweathered tuff. The upper section of
hole 3 has about 7 ft of soil and weathered tuff so the moisture
content in that interval is slightly higher.

WDP:mar
Attach: a/s
xc: Issac Suazo, ZIA U/E
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GENERALIZED LOG

Hole 1

Tuff, light red, moderately welded 0-19
Tuff, light gray, mdoerately welded 19 - 42
Tuff, dark gray, welded 42 - 43

Hole 2

Tuff, light red, moderately welded O-24
Tuff, light gray, moderately welded 24 - S2
Tuff, dark gray, welded 52 - S7

Hole 3

Soil, brown, sandy o-3
Soil and tuff, brown, weathered with 3 -6

silts and clays
Tuff, light gray; moderately welded 6-20
Tuff, light red, moderately welded 20 - 44
Tuff, gray, moderately welded 44 - 52

Hole 4

Soil, brown, sandy o-3
Soil and tuff, brown, weathered with silt 3 -6

and clay
Tuff, light, gray, moderately welded 6-21
Tuff, light red, moderately welded 21 - 22

MOISTURE CONTENTS

Depth
(ft)

o-2
2-7
7-12
12 - 17
17 - 22
22 - 27
27 - 32
32 - 37
37 - 42
42 - 47
47 - 52
52 - 57

(Percent by weight)
Hole 2 Hole 3

2.8
2.7
2.s
2.2
2.6
2.4
2.s
2.9
3.2
1.9
2.9
4.9

6.8
7.2
3.9
2.7
1.7
1.4
1.9
1.5
1.2
1.0
0.8

--

71-2



LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITYOF CALIFORNIA

LOS ALAMOS NEW MEXICO S7545

OFFICE MEMORANDUM

TO Phil Hunt, ENG-2, MS-984 DATE June 2, 1978

FROM : W. D. Purtymun, H-8@/

SUBJECT GEOLOGIC LOGS OF TEST HOLES AT TA-53

SYMBOL : H8-78-276

MAIL STOP: 490

Attached are the logs from the test holes drilled May 31 at TA-S3.
The soil is light brown, ranging in thickness from 1 to 2 ft. The soil
is underlain by a moderately welded tuff. ‘lhetan tuff is slightly
weathered, underlain by a unweathered gray tuff. Both belong to the same
unit. Field estimates indicated the moisture content of the tuff to be
less than 5% by volume. h the tuff is a moderately weIded unit, your
design for bearing capacity of 4000 lbs/sq ft is good. If we can be of
further assistance pleast advise.

WDP:tj
Attachments: a/s

72-1



Hole #

Hole 1
Hole 2
Hole 3
Hole 4
Hole 5
Hole 6
Hole 7
Hole 8
Hole 9
Hole 10
Hole 11
Hole 12
Hole 13
Hole 14
Hole 15
Hole 16
Hole 17

Soil

o - 1.5
0 -1
0 - 1.5
0-2
0 - 1.5
0 -1
0-2
0-2
0 - 1.5

Not drilled
Not drilled

o - 1.5
0 -1
0 - 1.5
0-1

Not drilled
o - 2“

Log of Test Holes

(Depth in feet)

Tuff (tan)=

1.5 -.2.5
1 -4

1.5 - 5
2 -5

1.5 - 4
1 -4
2 -4
2 -4

1.5 - 5

1.5 - 4
1-3

1.5 - 4
1 - 3.5

2 -4

Tuff (gray)

2.5 - 12
4 - 12
5 - 12
5 - 12
4 - 12
4 - 12
4 - 12
4 - 12
5 - 12

4 - 12
3 - 12
4 - 12

3.5 - 12

4-12

aTuff, slightly weathered, some pumice fragments weathered to clay.

For Location see attached ENG-2 sketch.
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IN REPLY

REFER T(l H8-78-388

MAIL STOP: 490

UNIVERSITY OF CALIFORNIA
LOS ALAMOSSCIENTIFICLABORATORY

(CONTRA~w-7405 .ENG-36)

P.O. BOX 1663

LOS ALAMOS. NEW MEXICO 87545

June 23, 1978

}lr.Charley Shields
US Forest Service
Jemez Springs, NM 87025

Dear Charley:

Attached is a map showing the location of a temperature gradient

hole located near El Cajete. It was drilled in December 1971. If

additional information is needed, please contact me.

Willis-mD. Purtymun
Group H–8
Environmental Surveillance

WDP :tj

Eric:a/s
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IN REPLY

REFER TO H8-78-369
MAIL STOP:490

UNIVERSITY OF CALIFORNIA
LOS ALAMOSSCIENTIFICLABORATORY

(CONTRACT W-7405 -ENG-36)

P.O. BOX 1663

LOS ALAMOS. NEW MEXICO 87545

June 6, 1978

Mr. John I).Hunter
Bandelier National Monument
Los Alamos, New Mexico 87544

Dear John:

Attached are the results from the chemical and radiochemical analyses
of water collected in the Monument in 1977. Sample locations are shown
on the attached sketch.

A comparison of the chemical quality of prefire and post-fire analyses
from the station near Park Headquarters indicates major changes occurred
with increases of Ca, HC03, Cl, F, and TDS. Mg, Na, and C03 did not change

mg/k

Prefirea Post-fire
Ca 9 77
HCOa 48 120
cl 4 7
F 0.3 1.2
TDS 137 222

significantly. The pH also remained about the sameat 7.5. The pH (alkalinity)
should have increased due to the presents of ash; however, the sediments in
the runoff had a buffering effect on”the ash reducing the alkalinity to near
normal. The chemical quality of the water will return to normal as the ash
is flushed from the burn area and vegetation of these areas increases.

There was no significant changes in radionuclides or radioactivity of
post-fire analyses in surface water at the Park Headquarters. Other radio-
chemical analyses were normal with no significant concentrations of nuclides.
This completes the data we collected in 1977.

Sincerely,

jlz!g‘w’
William D. Purtymun
Group H-8
Environmental Surveillance

WDP:tj (W571)
Eric: Results

Sketch
74-1
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OFFICE MEMORANDUM

LOS ALAMOS SCIENTIFIC lJIBORATORY
UNIVERSITY OF CALIFORNIA

LOSALAMOS,NEWMEXICO87545
Telephoce EXI: 5862

TO Mike Terry, ENG-9, MS 702 DATE JuIY 20, 1978

FROM W. D.

SUBJECT : WATER

Purtymun , H-8

TEMPERATURES IN DISTRIBUTION SYSTEM

SYMBOL : H8- 78-325

MAIL STOP: 490

If further data is needed, please call. We also have records of

water temperatures at individual well head.

Date

3-76
7-76

10-76
3-77
8-77

10-77
3-78

Temperature at Tap “C
FS-1 FS-2 FS-3 FS-4 FS-5

17 17 -- 21 17

26 25 26 26 25

23 24 24 24 23

12 8 10 10 9
23 29 26 23 27

20 20 20 20 21

18 16 15 16 15

Temperatures are at Fire Stations; FS-1 = TA-3, FS-2 = TA-21 (DPI,

FS-3 = White %ck, FS-4 = M. Golf Course, and FS-5 = S-Site.

WDP: mar
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LOSALAMOSSCIENTIFICIA80RATORY

OFFICE MEMORANDUM
UNIVERSITYOF CALIFORNIA

LOSALAMOS,NEWMEXICO87545
Telephone Ex K

TO Nick Matwiyoff, CNC-4, MS-346 DATE, OCtober Is, 1978

FROM~ -- 14. D. Purtyinum H-8 ~

SUBJECT TEST HOLES AT TA-46

SYMBOL : H8-78-453

MAIL STOP: 490

The cutting from the first test tile at TA-46 were
as follows: Other holes encounted the same formations.

Feet

1egged

From To—
Bandelier T1.tff

Tshirege Member 360
Otowi Member 36; 695
Guaje Member 695 727
Puye Formation 727 747

The Tshirege ~lemberis a series of welded to nonwelded ashflows;
Otowi Member, a massive nonwelded ashflow; and Guaje, a pumice fall.
All tuff were rhyolitic in composition. The Puye Formation is a
conglomerate composed of volcanlc debris.

The hole was reamed to a 16-inch diameter and cased with 13 3/8-
inch steel casing. The casinq piss cemented in with from the bottcn,
i.e., (cement pumped in through a plug at bottom of the casing filling
the annular spare between casing and hole wall. (From notes).

The hole was completed at a depth of about 747 feet, or about
400 feet above the main aquifier which 1ies at a depth of abOL/t 1160
feet at the site. Test drilling on the mesas ad,jacent the area have
not encountered perched water above the main aquifier.

The series of holes drilled at TA-46 (casing cemented in from
the bottom) should pose no problems if failures occur in the aiscil-
lation system in holes. Fluids would be contained in casing.

Attached is memo of anticipated sections prior to drilling at

TA-46. Detailed data can be found in LASL Engineer Drawing related

76-1



TO: Nick Matwiyoff -2-

LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 07544

DATE: October 18, 1978

to construction of the holes and casing. Unfortunately, I did.not
retain my copies. R. L. Henning, ENG-2, was the project engineer.
If I can be of further assistance, please call.

WDP:vh

Attachment: (a/s)
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CA1.IFORNI.4

LOS ALAMOS,YEWMExICO 87S44

OFFICE MEMORANDUM
TO

: Dick Olwin, J-6, MS 680 DATE: May 4, 1979

FROM
‘ W. D. Purtyrnun,*-W

SUBJECT .
INFORML4TION FOR ,MAY 14, 1979 CONFERENCE AT DEEP TEST HOLE ON THE

SYMBOL
PAJARITO PLATEAU

‘H8-79-152

The test hole will penetrate the top of the main aquifer (water-
bearing unit capable of municipal and industrial water supply) at
about 1200 ft. At a depth of about 5500 to 5600 ft, the water will become
slightly saline (1 to 3 gram per liter). The drilling of the test hole
and drilling fluids used are the same as would be used in completion of
a water supply well, thus, no contamination of the fresh water aauif~r
with undesirable chemicals. Some artesian pressures will not cause the
well to flow, but will probably cause water level in the hole to rise
50 to 80 ft if the drilling mud were removed from the hole.

Water bearing zones will be cased off to assure no mixing of fresh
and saline waters. Geothermal waters use in production of space heat or

electric energy will be through the cased hole assuring no mixing of
fresh and thermal water.

Production of space heat or electric energy could result in waste
waters containing highlj:undesirable chemical constituents. These un-

desirable chemicals will have to be removed bsfore the waters can be
released to the environment.

WDP:vh
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVEr<SITVOF CALIFORNIA

LOS ALAMOS.NEWMEXICO 07544

OFFICE MEMORANDUM
TO ‘ G. J. Nunz, GDO, KS 570 oA”TE’ May 4, 1979

W.
FROM : W. D. Purtymun, H-8

SUBJECT , INFORMATION FOR MAY 14, 1979 CONFERENCE AT FENTON HILL SITE

SYMBOL , H8-79-153

“The deep experimental holes penetrate a fresh water aquifer at
a depth of 365 to about 450 ft, and a saline (1 to 3 grams/liter)
aquifer at a depth of 1750 ft to 2395 ft (top of the granite). The
holes are cased and cemented through these water-bearing zones to pre-
vent mixing of fresh and saline aquifers.

The experimental holes are cased to near zone of fracture in the
granite with circulation of water during experiments through the casing
or tubing in the casing. Circulating water is not released or lost into
the fresh or saline aquifers.

The circulating waters are held in ponds at the site and reused.
When excess water in the pond necessitates release, the water is analyzed
prior to release. If it contains undesirable chemicals, they are removed
by treatment (such as fluorides). After treatment, the water is released
into an adjacent dry canyon. Studies made during periods of release
indicate water from the ponds infiltrate into the alluvium of the canyon
with 1000 ft of the ponds. The water does not enter the live streams
in the area.

The laboratory has maintained since 1974, a monitoring net to
determine the chemical quality of surface and ground water in the area.
The results have indicated no effects of the operations at the geothermal
site.

WDP :vh
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS,NEWMEXICO 075A4

TO

FROM

SUBJECT .

SYMBOL ,

OFFICE MEMORANDUM
Ed Kaufman, G-DO, MS 575

W. D. Purtymunr. H-8&%@

LOCATION FOR EXPLORATORY HOL

H8-79-166

DATE: May 14, 1979

ES AT FENTON HILL

Enclosed are two maps showing proposed locations for test holes
to evaluate the hydrologic characteristics of the volcanics as possible
source of water supply for the site. Locations can be changed slightly
to accommodate siting of the rig. After data from the first test hole,
other locations are subject to change. Proposed drilling sequence at
this time 1, 2, 3---ie.

The holes should be drilled about 20 ft into the top of the Abo
Formation, penetrating the entire saturated thickness of the volcanics.
Casing should be slotted through the entire saturated section. The
estimated depth of holes range from 340 (Hole 5) to 500 feet (Holes 4
and 7).

WDP:vh

xc: Francis West, G-9, MS 983
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TO

FROM

SUBJECT :

SYMBOL :

-.-)S ALAMOS SCIENTIFIC LA QOF?ATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS.NEWMExICO 0_15~

OFFICE MEMORANDUM

Price Fernon, Eng. --2, MS 984

wW. D. Purtymun, H-8.J

FOUNDATION HOI-ESAT FENTON HILL

H8-79-251

Two Hole Near GT-2

1. 3.5 ft from Northeast Corner of Pad

Fill, dry oto4ft
fill, wet, muck 4t08ft

‘ATE: July 17, 1979

GT-2

Tuff(?), water, 8to 12 ft
muck

2. 3 ft from Northwest corner of Pad GT-2

Fill, dry o to 4 ft
fill, wet, muck 4t07ft
Tuff(?), water, 7 to 12 ft

muck

The water level in both holes was at about 5 ft. The cuttings
were at so impregnated with muck (oil drilling mud, and residual
chemical from circulating loop), that we couldn’t determine exactly
where the tuff contact occurred, but it appeared at about 8 and 7 ft
according to the down pressure increase on the rotary table. The
accumulation of water and muck is due to leakage from the well head and
the fact that the holes were drilled in the excavation or cellar, which
is now filled with gravel that was used for setting the “blow out” pre-
venter when the GT-2 was drilled. I sugest excavating the area with a
backhoe to find out where the formulation can be set.

Two Hole Near EE-1

3. 3 ft from Southwest corner of Pad EE-1

Fill, dry o to 3.5 t-t
Tuff, dry 3.5 to 12 ft

4. 2 ft out from center of pad, eastside EE-1

Fill, dry o to 4 ft
Tuff, dry 4 to 12 ft
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=“’ %LAh40.S .SCJENTJFIC ~BORATORy
Utdi YEf?SITY OF CALIFORNIA

~ AiAti06, tiEW MEXJCO 87544

To: Price Fernon, Eng. 2 -2- DATE: JiJly 17, 1979

6, 10 ft

QrI~liQlenear EE-2.—.

Southeast of Rfg Platform

Ffll oto3ft
Tuff, dry 3t07ft

Bur~ed pfpes and electrical conducts are adjacent to the existing
pad at GT=2 and EE-1 so that caution should be used in excavation in
these areas, A cellar, now fi1led wfth gravel, may extend beyond the
pad at EE-1, but was not encountered by the by the two test holes.

Wl)P:vh

80-2
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TO

L’ lLAMOSScl ENTIFIC laboratory
UNIVERSITYOFCALIFORNIA

LOSALAMOS,NEWMEXICO87545

OFFICE MEMORANDUM Telephone Ext

Jim Gose, ENG-2, MS 984 DATE September 7, 1979

Jim Hill, G-4, MS 980

FRO~~_ ~+kl
&

-Gh#l~& Wadedkwfi:. tt=%’&&, :~,

SUBJECT TEST HOLES AT THE FENTON HILL PROPOSED STORAGE POND SITE

SYMBOL : H8-79-333

MAIL STOP: 490

Seven holes ranging in depth from 17 to 42 feet were drilled
in the vicinity of the proposed site of the storage pond (Fig. 1).
The driller’s logs of the holes are shown in Figure 2. The holes
were logged with a neutron probe to determine moisture content by
volume and the data is shown in Figure 3.

The bottom elevation of the proposed pond is 8685 feet. Holes
1, 2, 5, 6, and 7, encountered a wet silty clay zone at approximately
8700 elevation ranging in thickness from 6 to 20 feet. The silty
clay zone is a badly weathered tuff that receives water from precipita-
tion. The zone would underlie the pond in the vicinity of holes 1, 2,
and 6. The moisture content by volume in the silty clay zone ranged
from 25 to 45%. Oven dried cuttings of the zone had a moisture content
of 40%.

The wet silty clay zone is plastic as most of the holes had
bridged so that the entire depth could not be logged.

The plastic silty clay zone may cause problems during excavation
for the proposed pond and stability of the pond itself.

WDP:CW:vh

Enclosures: Figure 1, 2, and 3
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‘ OS ALAMOS SCIENTIFIC LABORATORY
University OFcALIFORNIA

LOSALAMOS,NEWMEXICO87545

OFFICE MEMORANDUM Telephone Ext:

TO : Price Ferron, ENG-2, MS 984 DATE october 29, 1979

FROM William D. Purtymun, H-#

Charlene Wardlow, H-8 @
SUBJECT PROPOSED TOHER SITE AT TA-57 TEST HOLE

SYMBOL : H8-79-416

MAIL STOP 490

Attached are the logs of the two holes drilled 100 feetwest of
EE-2. The two holes were approximately 15 feet apart. Lithology of
of both holes was the same.

0-12 feet - light pinkish grey moderately welded tuff

The moisture content of cuttings from the western most hole at a

depth of 5 ft was 12% by weight. The moisture content of the tuff
from this hole reflects infiltration of water from the drainage ditch
along the west side of the access road. The foundation should be at
least 2 ft into the undisturbed tuff.

WDP:CW:vh
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TO

FROM ;

SUBJECT

SYMBOL :

MAIL STOP:

nALAMOSSCIENTIFIC LABORATORY
UNIVERSITYOFCALIFORNIA

LOSALAMOS,NEWMEXICO87545

OFFICE MEMORANDUM Telephone Ext.

Jim Gose, ENG-2, MS 984 DATE (lctober 29, 1979
Jim Hill, G-4, MS 980

W. K- Purtymun, H-8 @

Charlene Wardlow, H-8@
PROPOSED STORAGE POND SITE AT TA-57 TEST HOLES

H8-79-415

490

Attached are the logs from five holes drilled at the proposed
storage pond site at TA-57.

NE corner O-22 ft - light brownish grey moderately welded tuff

NW corner O-22 ft - light brownish grey moderately welded tuff

SE corner O-22 ft - light brownish grey moderately welded tuff

SE corner O-5 ft - light brown weathered tuff
5-27 ft - light brownish grey moderately welded tuff

Center o-5 ft - badly weathered brown tuff
5-24 ft - light pink moderately welded tuff

24-27 ft - brown weathered tuff
27-42 ft - badly weathered tuff, wet

The moisture content of cuttings from the center hole from a
depth of 28-32 ft was 21% by weight. The location appears to be al-
right with respect to the underlying tuff. The base on floor of the
reservoir should have about 10 ft of inoderately welded tuff above the
weathered zone at 24 to 42 ft.

WDP:CW:vh
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llNIVERSITY OF C.ALIFORNIA

IX REPL}’

REFER TO: H8-79-525
\l.AIL STOP: 490

LOS AL.O1O,S SCIENTIFIC LABORATOR}’
[CO~TR.A[”T M-?405-ES(&36)

P.O. BOX 1663
LOS +L.+\l OS. SEW”tlEXICO 87545

December 14, 1979

Mr. Jose H. Lucero
P.O. BOX 580
Espanola, NM 87532

Dear Jose:

After looking through the files, I could come up with only
one chemical analysis in the area. The sample was taken
of surface water from Santa Clara Creek midway between
Ponds 2 and 3. It was collected on April 16, 1969. The
results were:

Chemical (mg/1)

Ca 6
Ng 0.5
Na 10
C03 o

HC03 22

cl 1
F 4.1
N03 0.1

TDS 82
T. Hard 16

Conductance 54 umho
pH 7.3

Low concentrations of chemical constituents are typical of
water in high mountain streams. Quality is exceptionally
good .

If I can be of further service, please contact me.

Yours t~uly,

W. D. Purtymun
Group H-8 MS 490
Environmental Surveillance

84-1
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TO

THRU :

FROM

SUBJECT

SYMBOL

MAIL STOP:

LOS ALAMOS SCIENTIFIC mBORATORY
UNIVERSITYOFCALIFORNIA

LOSALAMOS,NEWMEXICO87545

OFFICE MEMORANDUM Telephone Ext;

Merle Bunker, Group Leader P-2, MS 776 DATE December 14, 197’9

Wayne R. Hansen, /H-8 Group Leader,=~/ )
-“~w

W. D. Purtymun, H-8 !.~

STABILITY OF ROCKS ON WALL AND SLOPES OF LOS ALAMOS
CANYON ABOVE TA-2
H8-79-526

490

A reconnaissance was made of the canyon on December 12, 1979,

at the request of A. Lyle, P-2 (memo P-2-140). There appears
to have been little movement of rocks on the slopes of the
canyon walls above the site since the study by the U.S.
Geologic Survey in September, 1970. Only one large boulder
(600 to 800 lbs) was lodged against the east end of the
“rock catcher” on the north side of the canyon. Another
boulder (400 to 600 lbs) was lodged against the chain link
fence on the south side of the canyon. The fence was bulged
slightly.

Scars on trees caused by rock falls indicate that movement
of the rocks is close to the slope, within 3 to 4 feet.
Thus, it appears that on the north canyon slope above the
buildings, the “rock catcher” and chain link fence below
the catcher will arrest any loose boulders moving down from
above.

Inspection of the slope failed to detect any rocks that
were unstable or any other evidence of recent movement besides
that noted above.

It may be advisable to break up the boulder in the rock catcher
and repair the wire spacing the cables. We will plan to take
a more complete look at the slope in the spring after freezing
and thawing occur. It may be advisable to consider con-
tracting for a Geologic Consultant to look at the area in
reference to rock falls as an independent review of past work.

WDP/ml k
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITYOFCALIFORNIA

LOSALAMOS,NEWMEXICO87545

OF”FICE MEMORANDUM Telephone Ext:

TO ,Distribution

M
FROM : W. D. Purtymun, H-8:”

Naomi Becker, G-5, Dan Miles,

‘UBJECT WATER SUPPLY AT FENTON HILL

SYMBOL
: H8-80-184

MAIL STOP: 490

The purpose of this memo
to the development of a water
at Fenton Hill Site (TA-57).

DATE March 12, 1980

&

is to document activities since 1978 related

supply for domestic and geothermal usage
The memo also proposes hydrologic studies

to be made of the new well FH-3.

I. WATER ’RIGHTS

Effective May 15, 1978, the water rights for Fenton Hill under State
Engineer’s Office (SEO) Permit-34834 was increased to 18 ac-ft for the
year 1978 and to 15 ac-ft per year for the years 1979 through 1986. Eighty
(80) percent of diversion is to be returned to the ground water reservoir
or surface water in the area. (See attached correspondence and Application
for Permit, Attachment I).

A requirement which LASL has not complied with is under’’’Actionof
the State Engineer,” items 1 and 3, in reporting water returned to the ground
water reservoir and/or surface water system in the vicinity of the well
RG-24834 (FH-1). It should be noted that during 1979, discharge from the
ponds at TA-57 into the small canyon tributary to Lake Fork Canyon was not
reported to DOE, thus, it was not reported with amount of water produced to
the SEO in Albuquerque. However, discharges were reported to the EPA under
the NPDES permit requirements, and these reports are automatically available
to the New Mexico Environmental Improvement Division, and thus accessible to
the SEO.

Three meetinas were held with the LASL, DOE, and SEO to discuss addi-

tional use ofwat;r above the 18 ac-ft 1978; and 15 ac-ft from “
1986. The meetings resulted in the drilling of five slim holes
supply well during December 1979 and February 1980 (~ee Section
memo ).

979-through
and a second
111 of this

The first meeting, January 16, 1979, was held in Santa Fe to probe the
possibility of LASL obtaining water rights for 60 ac-ft in FY 1981 and
15 ac-ft in each FY-1982 through 1985, in addition to the 18ac-ft (1978)
and 15 ac-ft (1979-1986). There were two possible areas to obtain the water,
aquifers in the volcanics, and the Madera Limestone. LASL would make a
literature search and come up with some hydrologic characteristics.
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS. NEW MEXICO ●7S44

TO: Distribution -2- DATE: March 12, 1980

The second meeting, March 23, 1979, was held in Santa Fe (see
Attachment II for attendees). The hydrologic characteristics of the
volcanic aquifer and Madera Limestone as well as the effects of pumpage
at the Fenton Hill Site on streams andsprin s were discussed.

7
The SEO-

would use estimated aquifer characteristics Transmissivity “T; and co-
efficient of storage “S”) of the volcanics-(T = 100,000 gpd/ft , S = 0.0005,
discharge area Lake2Fork Canyon 15,000 ft) and of the Madera Limestones
(T = 115,000 gpd/ft , S = 0.0005, discharge area Jemez River 24,000 ft) to
calculate the estimated amount of water rights at the Fenton Hill Site to
offset the effect of increased pumpage on the local surface water.

The third meeting, April 23, 1979, was held at Los Alamos. The SEO
had computed the following effects of pumpage on local surface water.
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Los ALAMOS SCientifiC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO S7S44

TO: Distribution -3- DATE: March 12,

It was decided by LASL to explore the possibilities of taking
additional water (60 ac-ft FY 1981 and 15 ac-ft inFY 1982 through
out of the volcanic aquifer. LASL was ,todo additional studies to
the aquifer characteristics and feasibility of the aquifer to produce the
additional pumpage. This study will be explained in Section III of this memo.

1980

the
FY 1985)
determine

II. GENERAL STATEMENT OF GEO}IYDROLOGY OF THE VOLCANIC

The volcanic aquifer is perched on clay, shales, and siltstones of the
underlying Abo Formation. The upper surface of the Abo has been fluted and
dissected by erosion prior to deposition of the volcanics. These erosional
channels in the Abe, which were subsequently filled with volcanic debris,
comprise the aquifer that supplies the water from well FH-1 of the Fenton Hill
Site (Attachment III). The amount of storage in this aquifer is determined
by width, length, and spatial extent of the channel. Topographic highs of
the Abo surface limit the aquifers thickness and lateral extent, and will
“disconnect” portions of the aquifer where the Abo surface is above the water
table.

Generalized contours on top of the Abo in the area of Fenton Hill indicate
the formation dips to the southwest at about 80 ft/mi. Thus, the general
movement of water in the aquifer was believed to be to the southwest where
a series of springs and seeps discharge from the volcanics into the middle and
lower reaches of Lake Fork Canyon.

The supply well FH-1 (1976) was completed at a depth of 450 ftwith the
water level at about 365 ft below land surface after completion of the drilling.
The aquifer may have been artesian since the water rose in the well about
10 ft after the aquifer was penetrated. The well did not penetrate the Abo Forma-
tion. Aquifer tests in January 1978 indicated the well had a specific capacity
of 137 gpm per ft of drawdown at a pumping rate of 44 gpm after pumping 122 hrs.
A second test indicated a specific capacity of 191 gpm per ft of drawdown at a
pumping rate of 38 pm after 25 min of pumping.

!

Based on the specifi~ capacity
the transmissivity T) of the aquifer was estimated at 100,000 gpd/ft , which
was used by SEO calculations reported in April 1979.

The total prod~ction from the well November 1976 through JUIY 19793 has
been about 9,8 x 10 gal. The water level has declined from 366.7 ft below
land surface in January 1978 to 368.5 ft in July 1979. The decline in water
level indicates that pumpage is exceeding recharge to the aquifer.

86-3
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMos. NEW MEXICO ●7S44

TO: Distribution -4- DATE: March 12, 1980

III. HYDROLOGIC STUDIES DECENBER 1979 - FEBRUARY 1980

As suggested at the meeting of LASL, SEO and DOE on April 23, 1979,

the following proposed study was to be made by LASL to evaluate the
volcanic aquifer’s characteristics.

A. Proposed Study

1. Drill 4 to 6 slim holes (6-in dia) through the volcanics into the
top of the Abo Formation to determine the top and lateral configuration
of the base of the aquifer in the volcanic aquifer.

2. Based on geologic and hydrologic data derived from the slim holes,
locate and drill a test hole (supply well FH-2), and perform an aquifer test.
The purpose of the test would be to determine aquifer characteristics needed

to evaluate the aquifer for potential to produce the additional required
production (60 ac-ft FY 1981, and 15 ac-ft FY 1982 through FY 1986).

3. Using these aquifer characteristics, in cooperation with the SEO,
determine the effects of pumpage on surface water flow in the area, thus
determining the amount of water rights needed for the additional production.

B. Actual Study

The proposed program was not carried out in the prescribed sequence.
Moreover, the data that were to be collected were not gathered, improperly
gathered, or lost. This is due in part to no one person beinq in char~e:——
a lack of understanding with the drilling contractor, or improper specifica-
tions in the contract, and a lack of recognition of the program goals.

Sequence of Events

1. The test hole (Supply Well FH-2) was located in December 1979, and
drilling began prior to completion of the slim holes. Hence, this test hole
was sited without the information the slim holes could supply. The test
hole was evidently located near the edge of the aquifer as the Abo Formation
was encountered at a’depth of 433 ft or more than 20 ft higher than occurred
in Supply Well FH-1. The hole (FH-2) was completed at a depth of450 ftwith
the water level at 371 ft below land surface. A test on February 4, 1980,
indicated a specific capacity of 0.8 gpm per ft of drawdown at a pumping rate
of 20 gpm after 2.25 h of pumping. At that time the pumping rate was increased
to 40 gpm and the water level dropped to the top of the pump setting (49 ft)
after 40 min with a specific capacity of about 1 gpm per ft of drawdown.
Using the aquifer test results, a value of “T”, c~lculated from”the draivdown
at a pumping rate of 20 gpm, was abou~ 600 gpd/ft , while from the water level
recovery data, T was about 300 gpd/ft . Erratic water levels il the slim hole
75 ft north precluded any independent determination ofT or S.
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TO: Distribution -5-

LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS. NEW MEXICO S7544

DATE: March 12, 1980

2. Five slim holes were drilled to a depth of 450 ft in December
1979 and January 1980. Some of the holes may have not been deep enough

to penetrate the Abo Formation. The holes are cased-with 1 1/2 in.
galvanized pump. During drilling of these holes, no geologic or hydrologic
logs were kept. The driller did not keep any notes. Drill cuttings have

been found from one hole; thus, the data necessary to determine the con-
figuration of the base of the aquifer has been lost.

3. A lack of supervision of the driller during slim hole development
led us to believe that these holes were not completed properly with respect
to aquifer connection. The annulus between the bore hole wall and slotted
pipe may be filled with drilling mud and cuttings. If this is the case, water
level measurements in the sl~m holes could misrepresent the aquifers response
to tests of FH-3 when completed.

4. Elevations of the five slim holes and well FH-2 were surveyed and
water levels measured during the week of February 4, 1980. ENG-4 prepared
a location map of slim holes, supply wells, and Granite ~Test Holes. (Attach-
ments IV and V).

In short, the results,of field activities during December 1979 through
February 1980 were discouraging. The slim holes did not yield the information
necessary to determine the configuration of the base of the aquifer. Well
FH-2 was poorly located. The tests indicated a very reduced yield when com-

pared with well FH-1. This might have all been avoided had the proposed study
been properly followed.

IV. THIRD TEST HOLE (WATER SUpPLY FH-3)-

In early February, we were requested by G-Division (Nunz, Hill, and
Hendron) to reconrnend a location for a third test hole or supply well due
to the poor performance of FH-2. The data needed (i.e., configuration of
the base of the aquifer) to make an intelligent recortinendationwas not
available, nor is it now available. The ideal location for this new well
would be in the thickest saturated section of the volcanics in a channel
cut into the Abo (Attachment VI).

Under pressure to secure a continuation of the contract of the drill
rig present, the location was chosen near FH-1, about 75 ft to the south.
The location was chosen based on (1) FH-1 penetrated 85 ft of saturated
volcanics and did not reach the top of the Abe, (2) yield from the well indi-
cated by the present production is large, and (3) the proximity of FH-1 to
the new well will be ideal to determine the aquifer,characteristics during
testing. The disadvanta~is the proximity of two wells. If both are used,
it will accelerate the water-level decline when compared to wells, properly
spaced. Construction of the well began on February 20, 1980.
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMos, NEW MEXICO ●7B44

TO: Distribution

v. HYDROLOGIC STUDIES OF FH-3

-6- DATE: March 12; 1980

We were informed in the Fall of 1979 that a consultant was to be
hired to determine hydrologic characteristics and secure the needed addi-

tional water rights. It is not clear that a consultant will actually
begin work by the time the new well FH-3 is completed.

In an attempt to insure that future field activities will not repeat
past performance, it is proposed that the following program be carried out
by Dan Miles, G-4, Naomi Becker, G-5, and W. D. Purtymun, H-8, to insure data
collection necessary to evaluate the hydrologic characteristics of the aquifer.
This will answer both the question of whether the volcanic aquifer can supply
the quantity of water necessary to TA-57 operations and satisfy LASL’S obliga-
tion to furnish aquifer characteristics to SEO.

1. A bore-hole TV log will be run in FH-2 to determine if slots in casing
are sufficient and, if possible, the amount of bridging of sand particles in
slots, thus checking this well’s connection with aquifer. This is scheduled
udring the week of March 17-21, 1980.

2. The well FH-2 will be equipped with a water-stage recorder after the
well is logged with the TV. The records will be used to determine if water-
level trends can be related to pumping well FH-1 and to determine the barometric
pressure effect on the aquifer.

3. Dan Miles will coordinate with the drilling contractor for FH-3 in
collection of samples and drilling information assisted by Becker and Purtymun,

4. Upon completion of FH-3, we will conduct an aquifer test as specified
in the driller’s contract. In order to use FH-1 as an observation well durinq
the test, the pump will be pulled and the well equipped with a water stage
recorder. Water-level data will be collected from the slim holes and FH-2 for
use in determining the transmissivity and storage coefficient. Reduction of

data will be completed by Miles, Becker, and Purtymun. Some additional staffing
from G-Division will be required during this test.

5. Geophysical logging of slim holes should be done by the U.S. Geological
Survey, or other capable company, using a gamma-ray density probe to determine,
if possible, the contact between the volcanics and Abo Formation. This data
is necessary to delineate the extent of the aquifer (i.e., saturate volume of
volcanic).

We have the water storage recorders. Needed are the geophysical logs and
having the pump pulled from FH-1 two or three days prior to the test.

Approaching the testing of FH-3 in this manner should result in maximum

return of data required by the SEO. Prior to the aquifer test, the SEO should
be contacted to see if they wish to send an observer to the test. In addition,
the data will be useful in the future if additional water rights are to be
obtained.
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TO: Distribution

Distribution:

G. J. Nunz

M. C. Smith
Paul Frank

E. L. Koufman

C. L. Edwards
Hendron/Hill

B. R. Dennis

W. A. Morris
J. W. Tester
Aamodt/Brown
H. F. Althaus
Felix Micra
W. R. Hansen

-7-

G-DOF, MS 575

G-DOF, MS 575

G-1 , MS 575

G-1 , MS575
G-2, MS 978
G-2 , MS 978
G-3, MS 586
G-4, MS 980
G-5, MS 981
G-5, MS 981
DOE-ENGMS 316
LS-6 , MS 495
H-8, MS 490

LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS. NEW MEXICO S7844

DATE: March 12, 1980
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STATE OF NEW MEXICO
STATE ENGINEER OFFICE

OISTRICT 1

Flay 23, 1978

FILE : RG-24834

~DnfS8 COmnESPONOENCE10

t340 MENAuL, N,E

wlTc rot
4LBuOUSROUC, NEW MEXICO S71O7

●HONE s4S.31S6

Mr. Kenneth R. Braziel, Area Manager
U. S, Department of Energy
Los Alamos Area Office
Los Alamos, New Mexico 87544

Dear Mr. Braziel:

Enclosed is your copy of the above-numbered application for
permit for water to be used in geothemal research which has
been approved subject to the conditions set forth on the re-
verse side of the permit.

Please note Con~ition #3 which sets out the requirement for
metering the amount of water used under this pemit and the
reporting of said usage to this office.

This permit will automatically expire on January 1, 1987.

Very truly yours,
.- .

. . /:; ,/’,..: .
“.6. L, %filf’i

Supervisor, District 1

mlh
Encl: Permit (1)

cc: Santa Fe
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ATTACHMENT I

Departmentof Energy
10SAlamos,HewMexico87544

MF.y31 ~

R. H. Hendron,

WATER RIGHTS -

In response to

G-4, LASL (MS-980)

FENTON HILL

your previous correspondence G-4-78-102, dated
December 7, 1977 please be advised effective May 15, 1978 the water
rights fo.r-FentonoHill under Permit RG-34834 have been increased
to 18 acre feet for the year 1978 and to 15 acre feet for the
years following through 1986. The permit is to be automatically’
cancelled effective January 1, 1987.

Your attention is directed to Items 1, 2 and 3 on the reverse side
of the permit. Please advise this office of the methods planned
by your office for essuring that these items are complied with and
that a report acceptable to the State Engineer is made available to
that office on or before the 10th day of each month following the
period of useage. A copy of the report should also be made available
to this office.

&:-’.P.:.: C!PQ3 ~~

t:fA~~j F. :::.-’=

Harry F. Althaus, Chief
LFE:HFA Facilities Engineering Branch

Enclosure:
Permit RG-34834 dtd 5/15/78 (3 copies)

-~ ~rismon, L~o, w/enc,

ean Miller, The Zia Company, w/encl
~. Purtyman, LASL (MS-490), w/encl
.

H. Althaus, fac.Engrg. Br., w/encl
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ATTACHMENT I
l!.! I’OltTA*T- Rl:ADlh6TRucTI0 NSON n,q(:k DE~OREI:ILLINOOUTTIII#FORM

APPLICATION FOR PERMIT

ToAppropriate fhe Underground Wafers O( the Sfofe of New Mexico
‘ji? ~,

b,,, y

D-IC Recei.,J File NO. . J-+

1. Namr of ●ppltcanl u. TPPaPt-”*,$kot Enercv . ..-.

__dAl?-ns .
“/$

Mnilin’ ●JJress Q-Q of f,ce ‘, . . . .,

CiI~ ●nd State n< nlaynq ,8P,, ,,,= n E7544 ,--

2. source of water supply ter a~ujfer ,Ioca!cdin Rio
-.Grarde )! .“”-------“.- J--

(artesi.n or shallow water .qui{er) (nanw Of undrt~r..und bsm,n) -.. .

~ l%. well is to k Iecstrd i. the NE !;S11 z NE
-..,

‘zsc!je” 13—— al lo~ship T 19 II

RM#e R7Fb “.hf.P.$f., or Tract NO.~fMspNO.~f rhc ~i st,, ct.
O, Iwtd owned by. Il. < of Agriculture.ForestService

4.Ocsctiprios of well: samcoldtiilcr Exi Stina Well drilledunder M-24834 and RG-?483:-Z

Ou!sidc ~tamrmr of casinfi 7 inches; Approzimmtc depth to bc &ill:d ~s~ ieet.

3. @mtiry of WStsr co be ●pproprisred ●nd beneficially uocd 18 acre feet in 197S and 15
thereafterthrough1986.

●cre frrt,

(cOnsmpli*r use/k ~F, s,ofi) ● 1

for sripntific
.

rp~ for aeothermalhot dry rock eneray
...

purr.wl. :.-
& Aercage to b. irrabated orplacroi use SalW as well location.pare. 3 abcve s:tcs.. -,. .

&bdivlsion Section

-

Town shio Acres

-,1 0.-;> m

Additional ●tatcments ore~lsnations The productionof s’tez’nat FentonHill has been
d bv circg~e+inaP:?er betr!een two deec nat drv rock awtnerr,ei

~o~ ~V hvdraulicfracturinc. P35iticna!experlnent:tiosis cc
~cc~rv a ~onduc~heat flow studiesand ather reseercbta test the conce~t
of hnt rlr,frnrv rontk,ermplPr?cr.!, &*pctlop

Althouqb,the aeothernel holesare locatedin her.dry rack and not in .?n
wlf~r. ma~~-ugwater. to offsetao’wnhole and ot-.erlosses,is n~cessarv

,. fur+&r ~vDeriment?tion. It is the_opinionof the DeDertmentof
EMUILLb-U.PJ.U@ri qtion af the auaotitvof v{a~r designateduncieroer~:r~:n
~~.exlstina ~:ater well drilledunderpernitsnumbersJ75-2%3J. will not affectthe GuzdaluoeRiver fla’,J.H~ever, a stud-
.ee rfarrwdto n“”-ternlneIf there is an a~f;ct, If th~ is en a$rec=~

DOE wi11 acadire the aporo~riate richtsto offsetthe affectar wiil ?roviae
11 nnt affort the Guadal~oe River.

——.—
Ym.wl.oLLve use is estimatedto be 20 Dercentof th~ diversion. ~

:- r
r;

P

c.
.-

f-- Lo
—

I, KennethP. Braziel
.-

affi~ thst the fofcping ctsrcmcafs ●rc we to rh-+csr cfmy in - C.SCC

XI

snd belief ●nd thst development shail no! cosw+cncc until ●pprotal of the permi! has &e- obtain” ‘.
Y w <,?
m= > -,

Xg
r-
G, -.

= ..
c-’
F:”

u. s. De~artmentof E-nerclv ,Pemitte*,
a.
~__

By: y/+Qfi ---
Kenn’WhR. L:-LZI?l,Area

Subscribed ●nd AV..,M to b.:f~w me this

3--/o-UY commis. !oII crjifc~ ‘2z!?k=,iY:J3 “;-~ “

86-1o
Notuy Public

.T :



ACTIOfS OF STATE EXGI,WEEE

Proof of cemplc::on 01 -<11 chall be fileden m befcre , 19

S. E. R*,neld.;:~~~.::::~, ,, ~ , ,(’ —
By: _,, . “~

. . ., . .. - , . - .,= , 1
/

Y8tar Rightfs IWreau

ISSTRUCTIOSS

86-11
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ATTACHMENT II

January 16, 1979

M. B. Compton
D. R. Cooper
P. D. Akin
M. P. Spinks
D. N. Stone
C. E. Bingham
H. F. Althaus
E. M. Nunez
R. H. Hendron
W. D. Purtymun
E. L. Kaufman

ATTENDANCE MEETINGS LASL, SEO AND DOE

SEO
SEO
SEO
SEO
SEO
DOE
DOE
LASL
LASL
LASL
LASL

March 23, 1979

M. B. Compton
H. F. Althaus
R. H. Hendron
E. L. Kaufman
W. D. Purtymun
C. E. Bingham
D. R. Cooper
P. D. Akins
M. P. Spinks
D. N. Stone

SEO
DOE
LASL
LASL
LASL
DOE
SEO
SEO
SEO
SEO
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ATTACHMENT III L~ -AtiMOS SCIENTIFIC UBORATORY

UN IVERSl~ OF CALIFORNIA

LOS ALAMOS. NEW MEXICO s7544

TELEPHONE:

OFFICE MEMORANDUM

To M. C. Smith, Group Leader, Q-22: DATE: April Z, 1974

“w
+J

FROM : Wm. D. Purtymun, H-8 and Francis West, Q-22

SUSJECT: EXPLORATORY TEST HOLE IN VOLCANICS WITH POSSIBLE
AS A SMALL YIELD WATER SUPPLY.

SYMSOL : H8-74-140

COMPLETION

The following data was compiled at the request of Don Brown in
regards to data obtained during the initial phase of drilling GT-2.

The geophysical and lithologic logs of test hole GT-Z, Fenton Hill
Site indicated water is perched in the volcanics overlying the Abo
Formation. An exploratory hole would be necessary to determine if
an adequate water supply could be developed for the site.

The volcanics at the site are about 450 feet thick. The Bandelier
Tuff extends from land surface to a depth of about 360 ft. The Paliza
Formation from 360 to 410 ft. and the Abiquiu Tuff from 410 to 450 ft.
The Bandelier Tuff is composed of a series of moderately welded to
welded ash flow tuff that are ryholitic in composition. The Paliza
Formation is an andesite basaltic breccia and is underlain by the Abiquiu
Tuff that is a tuffaceous sand and conglomerate.

The geophysical Iogs of GT-2 indicated about 40 feet of saturated
thickness in the volcanics (Paliza Canyon and Abiquiu Tuff). The
presence of water in this section was noted by drilling condition of

GT-2. Water bearing characteristics could not be determined as the
hole was drilled using fluids as a cutting carrier.

The velocity log of GT -2 indicated a saturated section from a
depth of 410 to 450 feet in the volcanics that is perched on the Abo
Formation. The Abo is composed of shales, silts tones, and fine grained
sandstones. The Paliza Canyon is a fairly stable formation while the
Abiquiu Tuff is loosely consolidated and friable. The caliper log on
GT-2 through the Abiquiu section indicated washout while the Paliza
Canyon remained stable. The electric log indicated porosity and fresh
water in the interval from 410 to 450 feet.

Generalized contours on top of the Abo Formation (using test
holes GT-1, GT-2, A and D for control) indicate the surface of the
Abo Formation dip to the west south west at about 80 feet per rhile
(Fig. 1). The water in the volcanic would move down dip perched on
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To: M. C. Smith, Q-22 -2- April 2, 19i4

the Abo Formation.

The contours on top of the Abo are generalize d as the upper
surface is very irregular, forming high and low areas, cut by erosion,
that were later filled with volcanics. The water in the volcanics will
move down dip. filling these low areas while in some of the high areas
the Abo may be above the water table.

The springs and seeps in Lake Fork (elevation 7890 ft) and Virgin
Canyon (elevation 7750 ft) discharge from the volcanics overlying the
Abe. The discharge forms perennial stream that flows in the Rio
Guadalupe. The spring at elevation 8120 is perched in the volcanics.

The ground water divide in the volcanics between the Fenton Hill
Site and the valley cut by San Antonio Creek occurs along the north-south
trending fault that was mapped by Smith and other ( 1970). The spring
at elevation 7950 ft. (Horse Shoe Spring) discharges from the base of
the volcanics on the down thrown side of the fault. Along the Jemez
River the base of the volcanics are 300 to 500 feet below the base of the
volcanics to the south and south east of the Fenton Hill Site. The
difference in elevation probably occurs along Virgin Canyon and due
in part to erosion and in part to a probable fault that is down thrown
to the east. The spring at elevations of 7300 and 7460 ft discharge
from the base of the volcanics while the spring at 7560 ft discharges
from a perched zone in the volcanics. The springs at elevations
7300 and 7460 ft are used for water supply at Jemez Springs. The
ground water divide probably occurs along Virgin Canyon.

Test Hole A (elevation 8329 ft) was reported to have little or no
water in the volcanics GT-1 (elevation 831 5) was drilled using fluid
as a carrier so that no hydrologic observation could be made prior
to casing the hole through the volcanic. Test Hole D (elevation 78301
contains water in the \-olcanic that rose to a depth of z30 it ‘oelow
land surface.

The springs in Lake Fork ar:d Virgin Canyon ~S well as the gez-

p-n~sic=l logs o: C-’I-2 -i~~d~~et~~ lrd;er iii tlld i’31C&i.l:L5. -i. ric,~= ,j:~~~<<

bv cable-tool method would be riecessary LO d~i~rl-l]~ne ii a suppiy i~r
this site could be ccins~ruc~eci. Tl~ere is ~ lirnite~ area for rec%rge to

the aquifer in the vulcal>ics easy of the si~e 21:cI there is always the

possibility of drilling into a high area of the Abo where the volcanics
would be dry. Limited ground water storage could occur in the Iov..
areas between the highs. Thus due to the geologic and hydrologic
conditions in the area a hole drilled into the volcanics at the Fenton
Hill Site for a water supply should be considered an exploratory hole
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To: M-C Smith, Q-22 -3- April 2, 1974

until tested to determine if an adequate ground water supply could be
developed.

“rhe specifications for an exploratory hole and possible com-
pletion as a water supply well are attached.

SPECIFICATIONS FOR AN EXPLORATORY HOLE AND POSSIBLE
COMPLETION AS A WATER WELL

——

ScoDe of Work —

The contractor shall furnish all labor, material, equipment,
and maintenance of equipment to perform all work required to drill,
case, test, and develop one exploratory hole to a depth of about
45o ft using cable-tool equipment. The anticipated log of the ex-
ploratory hole to be located at TA-57, Fenton Hill Site in SandoVal
County is as follows:

Depth (feet)
From To

Tuff moderately welded and
weld ash flows o 360

Basaltic breccia 360 410

Tuffaceous sand and conglomerate 410 450

fiticipated water level w360 ft.

The thickness of the saturated thickness of the volcanic rocks
penetrated above the Abo Formation (red beds) will determine if the
hole will be completed as a well.

Specifications:

1. The drilling contractor must be licensed by the h’ew Mexico
State Engineer to drill in the Rio Grande Basin. The contractor
shall secure the necessary permit to drill and test the exploratory
hole from the State Engineer.

2. The proposed exploratory hole is to be drilled as follows:
a. Drill a li Gr i4 incn chn;et~r il~i~ tc a icp~!l G: a“t.uut

20 ft and set 10 3/A inch casir+ (~~~e i~ 3/4 incfi ~asifig will
be furnished by LASL). The 10 3/4 inch casing will be cemented

with a slurry greet from top to bottom by the contractor.
b. Drill an 8 inch diameter hole to a depth of about 450 ft

through the volcanics into the top of the Abo Formation (red beds).
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To: M. C. Smith, Q-22 -4- April 2, 1974

c. The saturated thickness of volcanics encountered and
hydrologic characteristics of the section will determine further
completion of the exploratory hole. This decision will be made
by the contractor in agreement with a LASL representative.

2. Casing construction of the exploratory hole is as follows:
a. The length of the screen or perforated (slotted casing)

will be determined by the contr actor in agreement with a
rep res entative of LASL. The type and size of the openings
in screen or perforated casing will be determined by the
contractor in agreement with a LASL representative to allow
minimum entrance of sand to the cased well.

b. The screen or perforated pipe will be run with 6 inch ID
standard pipe (welded or threaded) to the required depth of
about 450 ft. . The screen and/or perforated pipe will be
furnished by the contractor. The casing and screen and/or
perforated pipe will be set by the contractor.

c. The casing shall be secured at the surface in an approved
manner (i. e. welded to I beams) and hung in tension in the hole.

3. Development and test of the exploratory hole is outlined as
follows:

a. The contractor will provide bailing tests not to exceed
2 hours in each perched water zone above a depth of 350 feet
as requested by a LASL representative chargeable to LASL
as an hourly rate.

b. The contractor will provide testing by pumping for a
period of at least 24 hours to determine the type and size of,
the pump and adequacy of the well for water supply.

4. General specifications are as follows:
a. The contractor will provide LASL with cuttings from

each 5 foot interval in depth during drilling of the 8 inch
diameter hole.

b. during the 24 hour test a representative of LASL will
be prese~it. I,j-=;e= ie-,-ei~ ~~,;~~‘UC de:ern; ine~ priuy tO, d~;i~g

and after the test. Pumping rates will be determined 2t kou=l~
~q-~e=v~ls~~=ir.~:Y.e :est.

lVEP:et

cc: Don Brown, Q-22
Bob Hendron, Q-22
Francis West, Q-22
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Fig. 1. Structure contours on the top of Abo Formation.
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Approximate Cost of the Exploratory Hole

1. a. Drilling 12 or 14 inch to a depth of about 20 ft and cementing
in 10 3/4 inch casing $300

b. Drilling 8 inch hole to about 450 ft at $8 a ft. d 3600

2. a. Casing 6 inch ID standard pipe about 430 ft 2150
at $5 a ft.

b. Stainless steel screen 20 ft at $60 a ft = $1200
OR perforated standard 6 inch ID pipes 20 ft at
$12 a ft $24& 1200

3. a. Hourly rate for testing and development 12 hrs at
$25 an hr. 750

b. Testing by pumping for 24 hours
at $30 an hour 720

Estimated total $8720

1/

2/
Contract terminates at 1. b if no water encountered
Type of casing depends on sand size in aquifer.
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ATTACHMENT IV

Elevations (in feet)

Land Surface Top of Casing

Slim Hole 1 8684.6 8686.7

Slim Hole 2 8699.2 8701.3

Slim Hole 3 8706.4 8606.6

Slim Hole 4 8695.6 8696.9

Slim Hole 5 8689.0 8692.2

FH-2 8688.6 &/

~/ Top of 20” Surface Casing 8689.1 ft.
Top of 16” Casing 8691.2 ft.

Water Levels (in feet)

U.@

Slim Hole 1 366

Slim Hole 2 37:.8~”

Slim Hole 3 412.7

Slim Hole 4 377.3

Slim Hole 5 371

FH-2 6 371s/

FH-1

tj MP Land surface

~/ MP Top of16° casing (Elevation 8691.2’)

?.&Lw
365.68

411.05

377.37,

370.03

370.26

370.66
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ATTACHMENT V

— I,:.,

I

.— 4..—..-———-

//
/‘“

—

--- “i-–/ i ‘“” !+.
-.: :

r

-. -——

I
1,
II i

II

<)
-. 1,

. 1. ..— —-.i
- \ ,,.!::
r ,,, t-

.\
,\

._; ___ .. . .. .-.
1.

——— 1-; 0,. *.s--

‘(.
“ -w”

‘.’>
\\\

. ‘.
‘, ,\:”
{\;.,,
\-

●✍

I;:+

Iij-—-*———+ ..<.-c1,’-——.

——

——.-— -— . :!

I
I

:, !,
. , \

I

\
\\,

‘~ .\\.
\’ . ..

‘. \
.—._-:.-._ . i

\;\- :-$
~:, /

1+ \’. \\.
i \’

------ cs:.,T-

1
I.,\\\

., .. \ .
I

I

I.1 ——.- ..-— . .---- --—-..— &057—

86-20

.—



ATTACHMENT VI

Ux!R

TO

FROM :

SUBJECT :

SYMBOL :

MAIL STOP:

Distribution

~~

Water Well #3,t

G-2

980

OFFICE

LOSALAMOSSCIENTIFIC~BORATORV
UN1/ERS:TYOF CALIFORNIA

MEMORANDUM LOSALAMOS NEV;MEX;WE?:L:

Telephone Ex:

DATE: February 13, ]980

-#-
r

Water well #2 was completed near the west side of the site in
January. The well proved to be inadequate in production for its
intended purpose. A committee consisting of Bill Purtyman, Dan Miles
and Naomi Becker with Bob Hendron and Jim Hill assisting, was formed
to pick a location for water well#3. With the information available,
It was decided to place the well as near as feasible to water well
#1 . The final location agreed to is % 75’ south of water well #l.
Some sentiment was expressed for drilling the well near the test
hole #1 at the south end of the site. This was dismissed as the
available information was too sketchy to attach any credence to such
a location.

Distribution
G. Nunz, G-DOF MS 575
C.L. Edwards, G-2 MS 978
-8i11 Purtyman, H-8 MS 490
Dan Miles G-4 MS 980
Naomi Becker G-5 MS 980
G-2 File
Ed. Kaufman, G-DOF MS 575
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 87545

OFFICE MEMORANDUM Telephone Ext;

TO Price Feron, ENG-2, MS 984 DATE March 18, 1980

,W. D. Purtymun, H-8
G*

FROM

SUBJECT LOGS OF TEST BORING, MARCH 17, 1980

SYMBOL H8-80-195

MAIL STOP.490

The following data was collected as you requested in memos
ENG-2-80-195 and ENG-2-80-209.

Micro-!lachining Facility, SM-66 , TA-3
DerNh(ft]

Test Hole BH-20

Soil & Fill
Tuff, light brown

(Tuff moderately

Test Hole BH-21

From “ “ “ To

o
6 1:

welded)

Soil & Fill
Tuff, light brown
Tuff, dark brown
(Tuff moderately welded)

Station 9 + 00
Station 18 + 09
Station 24 + 50
Station 24 + 50
Station 35 + 00
Station 47 + 00
Station 60 + 00
Station 70 + 00
Station 80 + 00

0
10 1
15 18

Road Improvement, TA-54

Soil O-2 ft (Adjacent to Road)
Fill O-2 ft (On Road)
Soil (clayey)O-6 ft (Bitch)
soil (clayey)O-7 ft (Adjacent to Ditch)
Fill O-2 ft (,Edgeof Road)
Fill O-3 ft (Edge of Road)
Soil 0-0.5 ft (Adjacent to Road)
Fill O-2 ft (On Road)
Fill O-2 ft (On Road)

Note: Soil or Fill underlain by Tuff

WDP :vh
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LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS. SEW MEXICO 87544

OFFICE MEMORANDUM
TO

‘ Naomi Becker, G-5, MS 981 DATE: April 4, 1980
Dan Miles, G-4, MS 980

FROM
‘ W. D. Purtymun, H-8 %?@

SUBJECT . HYDROLOGIC CHARACTERISTICS OF SUPPLY WELL FH-2

SYMBOL : H8-80-247

The transmissivity of the aquifer at FH-2 was determined from draw-
down and recovery water level measurements’ during an aquifer test on
February 4, 1980 (Fig. 1). Method used is described by Wenzel (1942) and
Todd (1959) . The storage coefficient could not be determined because
of erratic water l’evel fluctuations.in the observation hole.

A water stage recorder was installed on well FH-1 on March 20,
1980, along with a microbaragraph. The water level in the well responded
inversely to the atmospheric pressure changes, i.e., when pressure
increased, water levels declined. The barometric efficiency of the well
was computed from the average water level and barometric change
from March 20 through 28 (Fig. 2).

The storage coefficient (S) of the aquifer was estimated by a
method described by Todd (1959) using the barometric efficiency of the
well as described in the following equation:

s . ab
Ew B

Where a = Porosity (estimated at 0.44 from 3-D elastic properties
log ofGT-2)

b= Thickness of aquifer (63 ft)
Ew = bulk modules of compression of water (Todd 3 x 105 psi=6.9x105 ft

of water)
B= Barometric efficiency (0.49)

or s=
(0.44)(63) -5

(6.9x105)(0.49) = 8“2 x 10

Water level declines in the vicinity of the well can be estimated
(assuming no water avai1able for recharge and a homogeneous and unbounded
aquifer) by using the transmissivity and storage coefficient. The
following equations are found in Wenzel and Todd:
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LOS ALAMOS SCIENTIFICLABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMOS. NEW MEXICO 87S44

TO: Naomi Becker
Dan Miles

-2- DATE: April 4, 1980

u=
1.87r2S

‘t

where r = distance from FH2(ft)
s =8.2 X 10-5
T= 1 X 103gpd/ft. (

= time after pumping began (days).
:’ ‘9.3 gpm continuous pumping, which is equal to about

15 ac.ft/year.
W(u) = derived from u in tables for values ofW(u) (Wenzel 1942).

s =,decline in water level (ft) at distance from FH-2.

Water level declines at distances of
were estimated using the two equations and

At the Cumulative Pumpage
end of l!!Q@ ac-ft

1st year 4.9 15
2nd year 9.8
5th year 24.4 ;;
10th year 48.9 150

10, 250 and 500 ft from FH-2
parameters described above.

Distance from FH-2
10 ft 250 ft 500 ft
Water level declines (ft]

18 10 9
18 11
19 12 :!
23 16 14

, The data shown is subject to the assumptions made of the aquifer.
The actual aquifer is, however, neither homogeneous or of indefinite
areal extent. As a result, water level declines would be much greater
than tabulated. The data is presented to indicate the minimum
magnitude of water level decline under ideal aquifer condition if production
from FH-2 was at 15 ac-ft/year.

References

L. K. Wenzel, “Methods for Determining Permeability of Water Bearing
Materials,” U.S. Geol. Survey Water Supply Paper 887 (1942).

K. D. Todd, “Ground Water Hydrology,” John Wiley and Sons, Inc., Publishers,
New York, New York (1959).

WDP/ml k
Enc. (Figs. 1 & 2)
xc: W. R. Hansen/A. K. Stoker, H-8

F. R. Micra, LS-6
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OFFICE

TO Jim Gose, ZIA Tech Division

FROM wW. D. Purtymun, H-8~,

SUBJECT TEST HOLES AT PROPOSED PUMP

SYMBOL H8-80-349

MAIL STOP 490

LOSALAMOSSCIENTIFIC LABORATORY
UNIVERSITYOF CALIFORNIA

LOSALAMOS,NEW MEXIC087M5

MEMORANDUM
Telephone Ext.

DATE May 12, 1980

STATION AT TA-57

Four test holes, 12 to 23 ft in depth, were drilled at the proposed
structure on May 9, 1980. The holes penetrated a moderately welded
to welded tuff to a depth of 10 to 12 ft. Below 10 to 12 ft the
tuff was a nonwelded to moderately welded tuff. Free water was
encountered in the welded tuff in the eastern-most hole. Hater was
present in an open joint or fracture and was the result of snowmelt
ponded on the recently exposed surface of the tuff.

Both the units of the tuff should have a good bearing capacity
(-5000 lbs/ft2); however, the presence of free water in the upper
tuff unit may indicate some problem. Final decision on bearing
capacity of the tuff can be made after the sump for the pumps is
excavated, which will expose both units. At thatt ime bearing
capacities can be adjusted if necessary.

WDP/ml k

.

w.,,.
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L!DIVERSITY OF CALIFORNIA

LOS .AL,4\10S SCIENTIFIC LABORATORY

ICONTRACT W-7405-ENC-36)

P.O. BOY 1663

LOS ALAllOS, NEW MEXICO 87545

l\ REPL}”
REFER TO: H8-80-376
11$11.STOP: 490

May 27, 1980

Mr. Glenn Hammock
G. Herkenhoff & Associates
302 8th Street NW
Albuquerque, NM 87102

Dear Glenn:

Enclosed is the data you requested In reguards to well locations
in Pueblo Canyon. Table I presents the anticipated log and probable
hydrologic characteristics of the aquifer. Figure 1 shows access roads
and proposed well locations, while Figure 2 shows the topography in
the vicinity of the proposed locations.

Water for drilling operations would be available from Los Alamos
well field booster #3 (Fig. 1). Well spacing is about one mile, as
well location two is slightly north and upgradient to the ground water
movement at location one.

The presence of water from the Bayo St Plant and possible perched
water in basalts at a depth of about 235 ft will require a string of
surface casing to the top of the main aquifer. This would be similar
to the construction of supply well PM-1.

Access to both locations is on an unpaved road off State Road 4
that services the Bayo STP.

Both areas will require some site work to level the area for the
rig. This will be about as much as required when we drilled PM-1. Also,
enclosed is a
1965.

If I can

copy of report on a well site in Pueblo Canyon written in

be of further assistance, please call me at 667-7952.

Sincerely,z

W*
W. D. Purtymun
Group H-8, MS 490
Environmental Surveillance

WDP:vh

Enc.: Report 91-1

AnAffirmativeAction/Equal Opportunity Employer

xc: Harry Althaus, DOE ENG, LAAO, MS 316
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ANTICIPATED

Elevation: 6450 to 6500

lAtlLE 1

LOG OF ADDITIONAL SUPPLY WELLS IN
PUEBLO CANYON AREA

ft.

Total Depth of Pilot Hole: 2800 ft.

Hydrologic Data:

Probable depth to water: 625 to 650 ft.

Probable yield: 600 to 1400 gpm

Probably drawdown: 50 to 120ft.

Aquifers: Puye Conglomerate

Probable Geologic Station:
Thickness

Stratigraphic Unit ‘~

& Tesuque Fm.

De th
7-)feet

Alluvium:

Gravel and boulders

Puye Conglomerate:

Conglomerate, gravels and boulders

Basaltic rock of Chino Mesa:

Basalts and interflow breccias, may
contain perched water at a depth of
235 feet

Puye Conglomerate:

Congloineratie, gravels &
boulders

Basaltic Rocks of,CtrinoMesa:

Basalt and interflow breccias

Puye Conglomerate:

Conglomerate, gravels and boulders

Tesuque Formation:

Siltstone, sandstone & conglomerate
interbedded with occasional basalt

10 10

70 80

200 280

170 450

100 550

150 700

2100 2800

flow in the upper 1,000 ft of formation
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TO

THRU :

FROM

SUBJECT

SYMBOL

MAIL STOP

Note: Every

mfyt- . .

b %53ii%3i:.::_~_~-+’ LN!!R
L-~ $CIWTIFICUBOMTOW

OFFICE MEMORANDUM
UN IV ERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 87545

File
Telephone Ext

DATE July 17, 1980

Wayne R. Hansen, .f ;2/:,&~’”’..
H-8 Group Leader’,,

d

~.ssi,,,.~~8&gecjto ~.~ c LAS $ I F I E DW. D. Purtymun and A. John Ahl uist

by authority of the U. S. D. O. E., ‘____ —--------
UPDATE ON ACTIVITIES AT TA-49

+.

..-~A~’~ 5~234pg..M.“smkwiw~hwL-~s<~.. . ,, .,
H-8 —. -—

(~. ofperson a;!hsr; t g..c}~an,~i, title, of.~., @e)

490

,“’4~i&-Jp-~’~~’’~’”~~:a; wvlew , ~qe;.ofganizallon, dpte)
portion of this document is Confiden ial N . -.—.—-—.. .-—.

rr-,

Ir~’~i
I. INTRODUCTION

This memo presents data collected from January through July 3,
1.980, at TA-49 in reference to accumulation of water in Core Hole 2
(W-2) near the center of Area 2. [CH-2 is a 4-1/2” hole drilled’
November 30, 1959, to a depth of 500.5 ft from a surface elevation of
7137 ft. It was cased with a 2“ diam. pipe. The bottom 20 ft of
casing is slotted. In January 1961, a 6-ft-clay pad (capped with
asphalt) was placed over Area 2 with a 2-1/2” diarn extension to the casing
bringing the casing above the pad surface. ] Five test holes Were
drilled adjacent to Areas 2, 2A, and2B and three holes were drilled
into sand-filled shafts in Areas 2A and 2B. Cuttings from the holes
were ❑onitored on the site by H-1 and no contamination was detected.
Data related to moisture neutron logging in the eight holes is
discussed with reference to water in CH-2. Results of bailing water
from CH-2 are included.

Continued activities are outlined and additional support
requested.

II. TEST HOLES

.Five.test holes were drilled to a depth of 123 ft adjacent to
Areas 2, 2A, and 2B (Fig. 1). The holes are located to provide
hydrologic monitoring of the tuff below the bottom of the shafts in
Areas 2, 2A, and 2B, and to determine if water found in CH-2 is being
recharged beyond the area or if water is being discharged from the
area. Cuttings frcm the holes were logged and moisture content
determined over 5 ft drilling intervals. The holes were logged with a
neutron sonde at -1.6 ft intervals to provide a baseline for
additional moisture monitoring and aid indetermination of geologic
units (Figs. 2 through 4). The neutron logs were run to a depth of
about 103 ft, the length of the logging cable. Data from the neutron
log is used to describe moisture content of materials penetrated by the
holes . The average and standard deviation of a number of observed
moisture values are used to describe the moisture distribution in the
various units. ~ DdolMal& ,...
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Univorsily of California
LOS ALAMOS SCIENTIFIC LABORATORY

Los Alamo% New Mstxico87545

TO: File

Starting at the surface, the
zone and Units 4, 5, and 6 of the

-2- OATE:

holes penetrated a
Tshirege member of

July 17, 1980

soil and pumice
the Bandelier

tuff . The lower part of Test Hole 2 (TH-2) is completed into Unit 3 of
the Tshirege as the ground surface at TH-2 is at a lower elevation than
the other four holes.

The soil and pumice zone ranged from 5.3 to 9.7 ft thick with the
thickest sections occurring near the axis of the mesa. The average
moisture content, as determined from the neutron logs, in the soil and
pumice ranged from about 15 to near 20% by volume (Fig. 5). The large
standard deviation (SD) associated with the average reflects variation
in moisture distribution through the soil and pumice zone. Moisture in
this zone is from infiltration from precipitation. It should be noted
that no free water was encountered in the soil and pumice, thus, the
specific retention of the soil and pumice is greater than 20% by
volume.

Unit 6 ranged from 54 to about 70 ft thick. Unit 6 is a
moderately welded tuff with an av,erage porosity of about 48% by volume
and a specific retention of about 20% by volume. The maximum moisture
content from the neutron logs were about 13% by volume while the
average moisture content ranged from 5.5 to 8.5% by volume. No free
water was encountered in Unit 6. The maximum moisture content was well
below the specific retention of the tuff.

Unit 5 (sand unit) ranges from a knife edge to about 3 to 4 ft
thick. As it is thin in the area, the thickness penetrated by the test
holes could not be determined. The slight increase in moisture content
in Unit 6 above the contact is normal due to the downward moisture flux
in the unit perching above a boundary as formed by the ash flows at the
contact of Unit 6 and Unit 5. The low moisture content of the tuff
above and below Unit 5 indicates no free water is being transmitted
through the relatively flat lying thin sand layer Comprising Unit 5.

The section logged in Unit 4 with the neutron sonde was about 30
ft in TH-1, TH-3, TH-4, and TH-5, and about 46 ft in TH-2. The total
thickness of Unit 4 in TIi-2 is about 55 ft (Fig. 2). Unit 4 is a

moderately welded tuff with a porosity of about 46% by volume and a
specific retention of about 16% by volume. The maximum moisture
content logged with the neutron sonde in the unit was about 12% by
volume, which is below the value for specific retention. Average
moisture content in the five holes ranged from 7.2 to 7.8% by volume.
No free water was encountered during drilling in Unit 4.

Unit 3 in TH-2 is a nonwelded to a moderately welded tuff. The
❑oisture content of the cuttings is low (estimated from % weight
measurements to be less than 5% by volume). There was no free water
encountered in Unit 3.

92-2
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TO:

,..

.,. .

File -3-

L%l!ll%
Universallyof California

LOS ALAMOS SCIENTIFIC LABORATORY
Los Alamo% New M@xico87545

DATE: July 17, 198o

III. TEST HOLES IN SHAFTS 2A-O, 2A-Y, AND 2 B-Y

Test holes were drilled in three sand-filled shafts (unused) and
into the underlying tuff. The holes were drilled to determine if the
shafts were a possible recharge area for the water that has accumulated
in CH-2. The holes were logged and moisture content determined of sand
and tuff. The holes were cased as deep as possible to facilitate
neutron moisture logging. Casing depths vary as the holes collapsed
when the drilling auger was pulled. Several neutron logs were run in
each hole to determine the distribution of moisture in the sand with
time.

Test Hole 2A-O penetrated 59 ft of sand and 15 ft of underlying
tuff. The moisture content of the cuttings from the sand decreased
with depth with an apparent slight increase in moisture in the
underlying tuff (Fig. 6). As the data on cuttings are reported in
moisture % by weight, the increase of moisture in the tuff is a density
difference and does not necessarily indicate excessive moisture at the
bottom of the shaft.

Test Hole 2A-O was cased in the sand to about 56 ft or just above
the bottom of the shaft. Neutron logs of the hole indicate moisture
from precipitation has infiltrated to about a depth of 8 ft in the
sand. The average moisture content in the upper 8 ft of sand from
April 18 through June 19 ranged from 10.6 to 11.1% by volume with a
maximum moisture of .12.1%by volume (Fig. 7). In the lower 50 ft of
sand the average moisture content ranged from 7.4 to 7.8% with a
maximum of 8.7% by volume. The specific retention of the sand as
determined from laboratory experiments ranged from 23.8 to 25.2% with
an average of 24% by volume. Thus, maximum moisture content of the
sand was well below the specific retention. However, there is an
apparent downward flux of moisture in the sand in a low moisture range.
The estimated moisture content of the tuff (converted from $ weight to
% volume) beneath the sand is less than 6% by volume. No free water
was .encounteredin drilling the hole.

Test Hole 2A-Y penetrated 58 ft of Zand and 22 ft of underlying
tuff. Moisture content of the cuttings in the sand decreased with
depth with an apparent increase in the underlying tuff as in Test Hole
2A-O (Fig. 8). Test Hole 2A-Y was cased to -29 ft. Neutron logs of
the hole indicated moisture from precipitation has infiltrated to a
depth of 6.2 ft in the sand. The average moisture content in the upper
6.2 ft of sand on May 16, and June 19 was 10.3 and 11.3% by volume with
a maximurhof 12.7% by volume (Fig. 7). The average moisture content of
the underlying 22 ft of sand was 6.6 and 6.7$ by volume with a maximum
of 7.4% by volume. The estimated moisture content of the tuff
(converted from % weight to % volume) underlying the sand is less than
6% by volume. No free water was encountered in drilling the hole.
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University of California
LOS ALAMOS SCIENTIFIC LABORATORY

Los Alamoa, New Mexico 87545

To: File -4-
DATE: July 17, 1980

Test Hole 2B-Y penetrated 58 ft of sand and 22 ft of underlying
tuff. As in Test Holes 2A-O and 2A-Y, the moisture contents decrease
with depth with an apparent increase in moisture in the tuff (Fig. 9).
The hole was cased to ’30 ft. Neutron logs of the hole indicated
moisture frcm precipitation has infiltrated to 6.2 ft into the sand.
The average ❑oisture content in the upper 6.2 ft of sand from May 21
through June 19 has ranged from 9.3 to 10.7% by volume with a maximum
moisture of 11.3% by voltune. The average moisture content of the
underlying 19 ft of sand ranged from 6.6 to 6.8% by volume with a
maximum content of 8.2% by volume. The estimated moisture content of
the tuff (converted % weight to % volume) underlying the sand was less
than 6% by volume. No free water was encountered in drilling the hole.

In comparing the moisture data in the sand of the
shaft 2A-O contains the largest concentrations (Fig. 7
limited data, it appears that in this shaft there is a
moisture in the sand at a low moisture range. The low
is less than the specific retention of the sand.

three shafts,
. From the
downward flux of
moisture range

IV. CORE

With

HOLE FLUID LEVEL

the discovery of

MEASUREMENTSAND ACTIONS

water infiltration into CH-2 and measured
contamination in that water, a history of water level measurements was
compiled and 1s reproduced below along with pertinent activities.

Date & Tim Level (ft~ Comments

June 1960 Hole dry USGS Geophysical Log

Summer of ’73 or ’74 Hole dry Recalled from bottom
sampling

Prior to 9/25/74 -- Subsidence hole appears
in pad above shaft 2M
(noted from aerial
photograph taken 9/25/74)

2/27/75 450 ft(?)a(-15 m)

12/4/75 450 ft(?)a(-15 m) , -

9/76 -- Hole filled over shaft
2M and pad repaved
with ashphalt



L!hi!iz
University of Calllornia

LOS ALAMOS SCIENTIFIC LABORATORY
Los Alamos, New.Mexico 87545

TO: File -5- DATE: JUIY 17, 1980

Date & Time vel (ft)

10/77 46o ft(?)a(--14m) Recalled depth from
sample taking

8/14/78 -- Water sample collected

Winter ‘78-’79

&rometric Pressure (in. of HE)

4/16/79 14:00 348.59a 22.90

4/19/79 10:00 348.61 22.83

4/27/79 09:00 348.66 22.88

5/4/79 16:oo 348.68 22.99

5/15/79 11:15 348.72 23.04

5/31/79 15:00 348.80 --

4/8/80 11:30 349.92 --

5/12/80 15:15 350.07 22.75

6/10/80 09:20 350.21 22.99
------- -----------

aMeasured from the top of casing

To better detect water movement into or out of the casing, It was
decided to bail as much fluid as possible from the hole. This was done
in June 1980. Bailing results and data are shown below.

92-5
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TO: File

Date

6/10/80

6/10/80
6/11/80

6/11/80
6/17/80

6/17/80
6/18/80

6/18/80
6/19/80

6/19/80
7/3/80

-.

—---

-6-

Jhter J4evel( f t la

mi!n
University Oi California

LOS ALAMOS SCIENTIFIC LABORATORY
Los Alamos, New Mexico 87545

DATE: July 17, 1980

~

22.99

22.96

09:20 350.21
Bail -5.0 gal
14:00 380.75
08:55 380.68
Bail --6.4 gal
11:45 418.72
09:00 418.41 23.02
Bail -6.4 gal
11:20 456,15 23.02
09:20 455.60 23.04
Bail -5.1 gal
11:20 486.38 23.02
09:30 486.37 23.05
Bail ‘1.3 gal (all we could get)b
10:40 494.00 23.05
09:30 -493.80

%easured from the top of the core hole; drilled depth was 500.5 ft;
extension of
507 ft.

b
An estimated
depth to mud

pad added --6-6.5 ft ‘for a total

1.65 ft of fluid remains in the
is 495.65 ft.

The volume of fluid removed
2.0 in. diem. cylinder, i.e., no
casing and formation flowed into

present depth of -506.5 ft-

hole above the mud bottom; . .

equals the volume that would occupy a
fluid in the annulus between the
the annulus during these operations.

We suspect the bottom of the annulus is also filled with drilling mud
which acts as a barrier to flow of fluids between the casing and
annulu9. There is some hydrological connection as the fluid level
dropped 1.62 ft from 4/16/79 to 6/10/80.

.*
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TO: File

,.,’

-7-

University of California
LOS ALAMOS SCIENTIFIC LABORATORY

Los Alamoa, New Mexico 87545

DATE:
July 17, 1980

v. SUMMARY AND CONCLUSION

Five 123- ft-deep test holes (TH-1 through TH-5) drilled around
Areas 2, 2A, and 2B do not penetrate the entire section of Bandelier
Tuff underlying TA-49. However, in the upper 123 ft, it appears from
data collected that there is no recharge from outside Area 2 into Core
Hole 2 (CH-2) or discharge from the area. The presence of water in
CH-2 indicates recharge is within the areas--infiltratingthrough
sand-filled shafts in Areas 2A or 2B or through the asphalt pad (solar
collection, partially sealed cracks in the asphalt, or the subsidence
hole above hole 2M that appeared in 1974 and was sealed in September
1976).

The presence of contaminants in the fluid from CH-2 in 1978
indicates recharge to CH-2 must move through the upper unit (Unit 6) of
the Bandelier Tuff as all shafts are completed in this unit. Unit 5,
the sand layer is thin [2 ft thick (78’-80’)1 in CH-2, and 20 ft below
the bottom of shafts in the area.

Moisture data collected from holes drilled in unused sand-filled
shafts indicates water from precipitation infiltrates into the upper 6
to 8 ft of the sand. The moisture content in that zone depends on
weather. Moisture content in the lower section of sand is lower and
vaiiiesonly slightly. The moisture content of the sand is well below
the specific retention values though there appears to be a downward
flux of moisture in the low moisture range. The tuff beneath the sand
does not contain excessive moisture as if water was pending in the
bottom of the shaft. In all respects, the moisture content of the sand
and tuff in the holes drilled in the three shafts cannot account for
the accumulation of water in CH-2. Other sand-filled shafts (unused
and used) in Areas 2A and 2B could be a source of recharge to CH-2 if
they are located in a low area such as south of the asphalt pad. The
long-temn effect of the exposed sand in the top of the shafts will
alter the moisture content of the tuff in Unit 6, increasing the
possibility of movement through the tuff mainly by capillary movement
with some possibility of movement of free water.
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VI. CONTINUED STUDIES

Additional moisture neutron logging is planned for the test hole
and the holes in the shafts to evaluate seasonal moisture changes.

Cuttings from two test holes are being analyzed for radionuclldes
to ~rovide background data. Cuttings (sand and tuff) from the shafts
are also being analyzed to determine if there has been any movement of
contaminants from the adjacent used shafts.

VII. ADDITIONAL SUPPORT

We need to have Engineering locate the fi.ve.test holes by LASL
coordinate system and establish elevation at top’of casing (surface
string) and land surface. Data will be used to determine gradient of
contact between Units 5 and 6 of the tuff, the most probable pathway
for any horizontal movement of water from the area. Additionally, an
elevation measurement at the top of CH-2 is desirable.
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xc: D. M. Kerr, DIR, MS 100
R. H. Campbell, NSP-T+V, MS 670
H. S. Jordan, H-DO, MS 400
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Fig. 8. Geologic and neutron logs of Shaft 2A-Y.



F=

E.—,,—.
F==
L.. .

t==

——

l-— -—

i==

E=‘:

t==

l==

E“-
—...—

L—.

1=

—

L—
._-—.——-—

11- —-—. .

I--@,___
I—. .
l-—-
Q
.—.

1---~---------
—.-.. .

I=w~_--... ,.

l.. ——-

I_,.
,. _--—

-17-

y~d~t z
.——-..-..—----.- .......
.T—,—.—__.—-—-. -....-...---—— _L._— - ..—..—+_ .-
---- ...-..—- ——-.-—— .-.._ti —— -J- .
.— -. ..-,.—..-—-----.—_-; _..

*-
.:

-——.-—. .— *. .-.—--,-y—.—___
—.-

Ii )$’ ,,
— -— f.; 1.

il;~ ,,,
i--“-—— ‘-—- “—..i-l-—.——-——. -—T...*- . .— ,,, !’,

.—— ——— -....— —..—.-.—..-
-.———.—

.—— -___ ..-+._l
.-

—..—-.-—-..-—_...-—_—-.—,,: ,:, ,,:,

— --—..—..—
Ii ii , - ..——

-.—.——
. —--— .

— —,! k ,,’ :“ !
——. .-——— ..———..—..— —— .- ——, .:— .....—.--———

~-—– --—— *.-__....1

:L”LLL: -11=” ZT--I7:--111:z:= -+- Z?___ ____ .- -__._ .’.--TI/
—— ...

.— -[----- .....—.—— .—— _~ — .-+r :: ‘_ ..—— .
k i,

I 1--
—-

.—— .—..-.-_-—— -.. —.+ .— .—_— — . . .. ...,_

‘ ‘z”‘----’--‘
—--——- :.-—— —-.—.- -. -~ .-.... ,-–— .T - -—— .-.-.— —..~~-— -- ,———— -—, . —— ......--,-- --~~< ——— ——..- —- -—~——— ...-——,,..— .—.- —-—. .-—-——..——

--~-i~ - “--–--”“—–”- ‘- “-“= ‘-‘== ==- --+ : ‘- ‘-—---“
——.-——____.-

, -..—- ...-..—..- .—-...——----...——-
i. --:“1--– — --—–- -–—-- -’--:

+—-_ —.—_—-.. ——._—. . .....-,-, ,—.. _L._— c- — ..-——. ..—-—..
-i } ,__L.._...,____ . . . . ____ . ...–.___–-1–..- --+ _ -_ ,_,

4 -!:~..__: ‘-

“-t” ,
-— _.—--._ —.-—-

i -—-– ---------- --$–--—-
.- .-—

.——- —— ..-. --—- — ...- —.-. —— ..— — ~

—— .- .— ..-— — .—. .—. .—. —..L—..— —— ---
I ..- :.. ---- ---..–

—-. —.- ..- ——.— .—.——

::~. - 4

.—.
— .-—. — . . ..— —. . .—. —.—. ..-. — ——...—.__. —..._.-__— __ .,_ ... —.. . .. .
—— -.. .— .—..—.—.— . . _—. —..—-— .—— — ._: .——. — ----- .1

;. ---- ““-””-” ““- t ““” ““1

~ ~ --” :-- ;--”:-- + ~ “---’-- :“”-- “- :---- ~

-1 .- ... —-- ----- . ..-. .—. .—. —- -.—.—- ——— ___ —.—— .— - . .

i

,-., -,..
‘~.— .— ..- . —— .—_—_ —- ..——— — —,. . . . .. . .. . . .

1.. . . .:” -- -.:. . . ...’. ---- z- l....-.–-.:- -.-::: := -- ---.-–– -–– –-– -—-—- — ------- ; - . .
i. —— --––l ----- i

\

,.. .—~ . . . ~ --- j ..– . . __.. ——. .-— .-l —. ..— -——-
~. :::: --- —- —---

_:.. $ ,
..-,.: ~ :. :-;:.”” :-.::” “-:”:::’ :“::-- :: :.-I+? ..:::-:.: - ~_, ___ :__ - :--::”: f :,’-:. ~

_r .. . . . . . .. —- ——. —.— -.—. .— .-. .+—..— .- .._. .— _______ ___ . ..-— —

----~ :_:_: l—---- / ------ ––-– – —-— – ---- ‘ -— -
. . ---------

--L-- \ ‘
~- .. . ,. ..— —— . .—. — --- —— ~.

i -..-.––}

,..

~. -..’ , :::: ;,=._:- ~;._._ . f.. . .—. ‘-------- —- ----~ \
. .. T–-.—– . 1..

:::\ ~ :-------- i.-:: .:[;;:-+==’

‘------ -.[ “:1:-1

+-:-~ :

------

-. ~ - –-! ------
: .-

1- . . .. . . . . -!. — . . . +“--””’ ‘
==+p-::+--4:”i-”-..1 -– .--+ ------ .–.--. ._ ____ , __ —-. ~.....- ._ ~...

1.— —.

+450 ‘ -~\, . I :.-----
—.. —.

I
—. + -. —----1~..- r-- .-~’-’ ;----

:_____
-! --~---— . -~---.-i-1

l— .---[.. I
. . .. . . . .. . . . 1 --””-’

—.

Fig. 9. Geologic and



LOS ALAMOS SCIENTIFIC LABORATORY

UNIVERSITY OF CALIFORNIA

LOS ALAMOS NEW ME”XICO 87544

OFFICE MEMORANDUM

TO Price Fernon, ENG 2, MS 984
DATE

September 3, 1980

FROM wW. D. Purtymun, H-8-z

SUBJECT TEST BORINGS, TELECOMMUNICATIONS CENTER MODIFICATION, BLDG. SM-200,
TA-3, L.J. 6309-3.

SYMBOL H8-80-612

MAIL STOP: 490

Log of two test borings on September 2 are as follows:

Test Hole 1 (Southeast-80 ft out, 2 ft east)
Fill, dark brown - 0-6 ft.
Tuff, light reddish-gray - moderately welded - 6-13.

Test Hole 2 (Southwest - 80 ft out, 17 ft. west)
Fill, dark brown - 0-6 ft.
Tuff, gray, moderately welded 6-13 ft.

Tuff as penetrated by the test holes generally has a
safe bearing capacity of 5000 lbs./sq. ft.

WDP:vh
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LOS .AMOS SCIENTIFIC LABORATORY

UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 67544

OFFICE MEMORANDUM

TO R. Riedel , ENG 2, MS 984 DATE : September 3, 1980

FROM : w. 11.”P&WmdW;-”W~

SUBJECT : TEST BORINGS, LITHIUM HYDRIDE MACHINING, BLDG. SM-102, TA-3

L.J. 6495-3
SYMBOL : H8-80-611

MAIL STOP: 490

Logs of two test borings on September 2 are as follows:

Test Hole 1 (West)
Tuff, gray,moderately welded O-13 ft.

Test Hole 2 (East)
Tuff, light reddish-gray, moderately welded 0-13 ft.

Moderately welded tuff as penetrated by test holes generally
has a safe bearing capacity of 5000 lbs/sq. ft.

WDP:vh
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TO

LOF l.AMOS SCIENTIF IC LABORATORY

UNIVERSITY OF CALIFORNIA

I-OS ALAMOS, NEW MEXICO 67544

OFFICE MEMORANDUM

Mike Ragsdale, ENG-2, MS 984 DATE october 6, 1980

FROM ‘ *.Qldkk%S#JBJ@*ikl# -~

SUBJECT : TEST BORINGS, W/lREHolJsE )lNl) STORAGE BLDG., MPF-16, TA-53; L.J. 6317-53

SYMBOL : H8-80-665

MAIL STOP: 490

Two test borings were drilled at the east and west end of the

proposed building. The holes were located on, and penetrated about,
8 ft. of a moderately welded tuff. The tuff has a good bearing capacity
and no problem should be encountered.

WDP:vh
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LOS Al AMOS+ SCIENTIFIC LABORATCIRY

NIV ERSITY OF CALIFORNIA

L . ALAMOS, NEW MEXICO e7544

OFFICE MEMORANDUM

TO : Charles King, P-DO, MS 460 DATE: November 14, 1980

FROM’ : w. ‘m ~&’& $Z&’

SUBJECT : TEST HOLE NEAR BLDG. M, TA-53

SYMBOL : H8-80-763

MAIL STOP: 490

A test hole was drilled
on November 13, 1980.

Geolocjic Log

Soil and Fill
Unit 3, tuff moderately
welded, gray; section
from 14 to about 20 ft.
weathered to a brownish
excessive moisture.

to a depth of 52 ft northeast of Bldg. M

Feet
From To
o 7

gray,
2 20

Unit 2A, tuff, moderately 20 52
welded, brownish gray; upper
section 20 to about 26 ft
weathered.

The moderately welded tuff of both units will allow excavation with

a “bucket auger.” No pumic pockets were encountered during drilling. The

zone (excessive moisture) at a depth of about 14 to 20 ft may effect the
stability of the wall of a shaft; in other sections the wall will be stable.

Cuttings from the hole are being analyzed for moisture content,

tritium, and gamma activity. As soon as results are available, I will
forward them to you.

WDP:vh

xc: Don Doehling, ENG-4, MS 822
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LL ALAMOS SCIENTIFIC LABORATORY

UNIVERSITY OF CALIFORNIA
LOS ALAMOS. NEW MEXICO 87544

OFFICE MEMORANDUM

DATE November 17, 1980TO : File

FROM : IILdwl%ayiiuw Hd8”fwr

SUBJECT : TEST HOLES BAYO AND PUEBLO CANYONS

SYMBOL : H8-80-764

MAIL STOP: 490

The following test holes were drilled for Ford, Bacon, and Davis
(F, B, and D) on November 12 and 13, 1980. The hole numbers are as used
by FB and D.’ Samples were collected at 3 ft intervals to a depth of

15 ft and then in 5 or 7 ft intervals. The samples were given to Don
Mayfield for storage.

Bayo Canyon

Hole 317-8

Soil
Tuff

Hole 317-1

Soi1
Tuff

Hole 317-2

Soil
Tuff

Hole 317-7

Soi1
Tuff

Hole 317-3

Soi1
Tuff

Hole 317-4

Soil and Sand
Tuff

Hole 317-6

Soil
Tuff

Feet
From To

o
6

0
18

o
2

97-1 0
12

1:

18
25

27
37

1: “

14
20

14
37

12
37



LS!l%
Univomltyof Callfomh

L08 AUMOS 8CIENTWIC UBORATORY
LOSAIs-, Now Moxloo 87545

TO: File DATE: November 17, 1980

Most of the tuff encountered in the holes in Bayo Canyon was badly
weathered with some of the holes encountering pumice near the bottom.

Pueblo Canyon Feet

Hole 321-14 From To

Alluvium o
Clay 1 1!

Hole 321-15

Alluvium o 7
Sand and Clay 12
Basalt 1; 13

WDP:vh

xc: Don Mayfield, H-8

..
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TO

Lo’= \~AMos SCIENTIFIC LABORATORY

UNIVERSITY OF CALIFORNIA

.05 ALAMOS. NEW MEXICO 87544

OFFICE MEMORANDUM

R. S. Powell, H-8, MS 518 DATE : January 19, 1981

FROM W. D. Purtymun, H-8

SUBJECT PIT #27, INSPECTION JANUARY 19, 1981

SYMBOL H8-81-44

MAIL STOP 490

A geologic inspection was made of Pit #27 with reference to

guidelines issued for construction and use of solid waste pit.

Joint frequence appeared to be about one major joint for every

seven feet of pit wall. This is normal for the area. Joint openings

were few and not of a size to require remedial action. The pit itself
is dug into Unit 2b of the Tshirege Member of the Bandelier Tuff. The
contact of two ash flows that make up Unit 2b is about 12 to 15 feet
below the land surface.

One large slab of tuff is about to fall out of the southwest wall
of the pit. It should be removed prior to use of the pit. Surface
runoff should be diverted from the pit. Otherwise, the pit is suitable
for use.

We are arranging to have the walls of the pit photographed by ISD
with you (Sid) as contact. When “as built” drawings are complete, we

would like a set. Depending on schedule, we may wish to map joints and
fractures for additional record.

WDP:vh

xc: J. L. Warren, H-7, MS 518
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Los AMOS SCIENTIFIC LABORATORY

UNIVERSITY OF CALIFORNIA

LOS ALAMOS. NEW MEXICO 87544

OFFICE MEMORANDUM

TO Mike Ragsdale, ENG-2, MS 984 DATE January 19, 1981

FROM : w~ 9-

SUBJECT : TEST HOLE WASTE DEMONSTRATION SITE, LS-6

SYMBOL : H8-81-43

MAIL STOP: 490

The tuff underlying the proposed Waste Demonstration Site is Unit 3

of the Tshirege Member of the Bandelier Tuff. Jt is a moderately-welded
tuff with density ranging from 702to 115 lbs/ft , and has a safe bearing

capacity of 5000 to 10 000 lbs/ft . Major joints systems in the tuff
are near vertical, ranging from 70° to 90° from the horizontal. As the

joints were formed and the ashflow cooled, the orientation in the hori-
zontal plain is random. The joint frequency is about one major joint
for each 6 to 8 ft along the wall of an open pit. The tuff should be
easily excavated with a back hoe.

The tuff encountered in the four test holes was essentially the
same.

NE HOLE

Soil
Tuff, light pink, weathered
Tuff, light gray

SE HOLE

Soil
Tuff, light gray

NW HOLE

Soil
Tuff, light pink weathered
Tuff, light gray

SW HOLE

Soil
Tuff, light pink weathered
Tuff, light gray

WDP:vh

xc : G. DePoorter, LS-6, MS 495
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Ui!R
LOS ALAMOS SCIENTIFIC LABORATORY

UNIVERSITY OF CALIFORNIA

OFFICE MEMORANDUM LOS ALAMOS, NEW MEXICO 87545

Telephone Ex t:

TO : Flerle Bunker, P-2 Group Leader, 11S 776 ‘ATE’ February 23, l!IL1

THRU : Wayne R. Hansen, H-8 Group Leader

FROM : W. D. Port M n and Naomi v ecker, H-8

SUBJECT : STABILITY OF ROCKS ori HALLS AND sLOpEs OF Los ALA!lOS CANYON
ABOVE TA-2

SYMBOL : : H8-81-133

MAIL STOP. : 490

A reconnaissance was made of the north canyon wall on February 19, 1981,

at the request of A. Lyle, P-2. The last inspection of the slope was
made on December 12, 1979 (H8-79-526). Since the last inspection, only
one rock, about 300 to 4f10lbs., has lodged in the rock catcher on the
north wall on the canyon. It is located between posts 4 and 5. It
should be removed or broken up and wire spacers repaired.

Two dead trees, one located on the north wall inside the security fence
(chain link), the second just outside the security fence on the north wall

at the west end, should be removed. If they come down they may take out
the security fence. The one north of the building could slide into the
structure when it falls. For safety, they should be removed.

With reference to the north wall, the western end of the rock catcher
appears to be in the area of greatest rock fall potential. The cables
and posts of the rock catcher make a slight bend to the south. Con-
sideration should be given to stringing a second net of spaced cables
through the angle of the bend, using existing posts. The existing
rock catcher net of cables are low in this area. This was discussed
with A. Lyle on February 19, 1981.

Inspection of the slope failed to detect any rocks that were unstable
or any other evidence of recent movement besides that noted above.
It may be advisable to consider contracting for a Geologic Consultant
to look at the area in reference to rock falls as an independent review
of past work.

WDP:NB/mlk I
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Uhi!la
LOS AtiMOS 8CIENTIFIC LABOMTORY

OFFICE MEMORANDUM
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 87545

Telephone Ext;
TO : Charles King, P-DO, MS 460 DATE

April 7, 1981

FROM
: Id. D. Purtymun, H-8 ~

SUBJECT .
. TEST HOLE NEAR BLDG. It,TA-53

(see hlemo }18-80-763, 11/14/80)
SYMBOL :.. H8-81-212

MAIL STOP .. 490

A test hole was drilled to a depth of 52 ft~ northeast of Bldg. M

on November 13, 1980. The follow presents ~themoisture content,
gross gamma activity, and tritium content of the tuff.

Depth
(ft)

o-2

2-7

7-12

12-17

17-22

22-27

27-32

32-37

37-42

42-47

47-52

Moisture
Content

(% Weight)

7

9

11

17

14

8

6

5

7

6

6

Gross
Gamma

QQY@

5i 0.1

7? 0.1
5? 0.1
7? 0.1

7? 0.1

7? 0.1

7t 0.1

c? ().1

9 f 0.2

9 i 0.2

9 t 0.2

3

(pC~/mL)

2.()f 0.3

o.7t 0.3

0.()f ~.3

().7* (3.3

0.8 ~ 0.3

().0f ().3

(-).4* 0.3

0.3 t 0.3

0.5 i 0.3

0.7 * 0.3

Excessive moisture occurs to a depth of about 22 ft. The tuff

in the interval of 12-17 ft is just about saturated and may give a bit
of trouble in construction of the shaft.

Gross ganma activity of the cutting is normal, shows no contamination.
Tritium from land surface to about 7 ft is low but present. Probably
occurs from operations at the site in the form of fallout with
precipitation.

If I can be of further help, feel free to call.

MDP/mlk

xc: Don..Doehling, ENG-4, MS 8~~ 1o1-1
Jerry Miller, H-1, MS 810
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Lm!!a
La AMMOS SCIENTIFICLABORATORY

OFFICE MEMORANDUM
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 87545

Telephone Ext:

DATE: Apri 1 7, 1981TO : Kirk Ellard, ENG-2, MS 984

FROM : ;;Bz D. I%@Onun, H-8 ~

SUBJECT : CHARACTERISTICS OF THE TUFF NEAR HRL - WASTE MATER PUMPING,
L.J. 6625-O

SYMBOL : : H8-81-215

MAIL STOP: : 490

The waste water below HRL is along the top of a bench on the
north wall of Los Alamos Canyon. The bench is formed by Unit 2
of the Tshirege Member of the Bandelier Tuff. In this area
Unit 2 is a light pinkish gray, moderate to welded tuff
consisting of quartz and numerous sanidine crystals and
crystal fragments, with minor amounts of rock fragments of
latite. rhvolite, and devitrified pumice, some mafic
minera~s i; a matrix of ash. The porosity
welded tuff can range from 25 to 40% by VO’
densities that range from 95 to 120 lbs/cu

The surface of the exposed tuff of Unit 2
by weathering. Due to the porosity of the
(precipitation) is absorbed dissolving mini

of a moderate to
ume with
ft.

s “case hardened”
tuff, moisture
ral from the

tuff. “The minerals are returned to the surface by evaporation
as the tuff dries out where they are precipitated to form a rind
(case hardened).

14DP/mlk

102-1



L!l!!x
L08 AI-AMOSSCIENTIFICMBORATORY

OFFICE MEMORANDUM
UNIVERSITY OF CAL IFOtl NIA

LOS ALAMOS, NEW MEXICO 87545

Telephone Ext:

TO : File DATE
April 8, 1981

FROM : .,,,~,~urt~u~:ywgiw)

SUBJECT : LOG OF SHALLOH TEST HOLES AT WASTE “Area C.”

SYMBOL : : H8-81-216

MAIL STOP: : 490

Eighteen shallow test holes were drilled in Area C on
March 18, 1981, to obtain samples for radiochemical analyses.

The holes were drilled using a 4-inch diameter auger to a depth
of about 8 ft. Samples were collected from land-surface to 3 ft
and 3 to 8 ft for analyses.

The following presents a log of the holes. The location of
holes are found in Area C Surveillance Log Book No. 22691
held by Don Mayfield, H-8 (Page 81).

Hole No.

C102
C103
C104
C105
C106
C107
C108
cl09
Cllo
Clll
C112
C113
C114
C117
C118
C119
C120
C121

Soil

o-2
0-2
0-3
0-3
0-3
0-4
0-2
0-3
o-#
o-3
0-3
0-4
0-4
0-2
0-3
0-3
0-3
0-2

Ranqe in Feet
Tuff

(Weathered)

2-5
2-4
3-4

:::
4-C
2-4

;::
3-8
3-5
4-5
4-6
2-5

:::

;::

Tuff
(Unweathered)

5-8
4-8
4-8

~-8

;-8
4-8

~ay be fill

The soil zone ranges from about 2 to 4 ft. At hole C11O there
appeared to be about 6 ft of ‘fillmaterial overlying weathered tuff.
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L!N!iK
Unhwrslty of California

LOS ALAMOS SCIENTIFIC LABORATORY

Los Almnoo, Now MOXICO 87545

. . .

TO: File -2- DATE: Apri 1 8, 1981

The weathered tuff beneath the soil zone contains some clays as well as

stratas of unweathered tuff. The weathering of tuff to clay
probably takes place along joints in the upper part of the tuff. In
the cutting, the weathered tuff ranges”in color from light to dark brown.
Foundations can probably be placed into the weathered tuff if con-
sideration is given to their design.

The unweathered tuff is light gray, moderately welded tuff. It
is part of Unit 3 of the Tshirege Member of the Bandelier Tuff.

Attached is a memo H-8-M-2124, April 28, 1971 which presents results
of test drilling and penetration tests at Area “C” in regard to
formation design for the weather tower.

WDP/ml k

Enc.

xc: Harry Jordan, H-DO, MS 400
Don Mayfield, H-8, MS 490
Steve Diamond, WX-4, MS 985

,, *
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LOS ALAMOS NATIONAL LABORATORY

TO

OFFICE MEMORANDUM
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 87545

Telephone Ext :

‘ Sid Powell, H-7, MS 518 DATE : April 29, 1981

FROM W. D. Purtymun, H-8 M

SUBJECT ,INSPECTION, ADDITION TO PIT #27

SYMBOL ,H8-81-264

MAlLSTOP :490

About 2,900 cubic yards of s~orage was added to Pit #27 in March 1981,

by excavation of tuff from the pit floor (ENG R-5031). This extended the
depth of the original pit about 9 ft with the base of the pit now at an
elevation of 6673 ft. The floor or base of the pit is now about 15 ft above
the floor of theadjacent canyon, which is tributary to Pajarito Canyon
and about 70 ft above the floor of Pajarito Canyon.

Inspection of wall and floor of the new excavation indicated that the
Pit is in compliance with the guidelines issued for construction and use of
solid waste pits. For original geologic inspection of Pit 27, see Memo

H8-81-44 (1/19/81).

WDP :vh

xc : J. L. Warren, H-7, MS 518
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TO

LOS ALAMOS NATIONAL LABORATORY

UNIVERSITY OF CALIFORNIA

OFFICE MEMORANDUM LOS ALAMOS, NEW MEXICO 87545

Telephone Ext :

Mike Burkett, WX-8 , MS 777 DATE: May 15, 1981

FROM d?W. D. Purtymun, H-8

SUBJECT : TEST HOLES AT PROPOSED SOLAR POND

SYMBOL : H8-81-314

MAIL STOP : 490

Seven (7) test holes were augered in the area of the proposed
solar pond east of TA-46. The holes penetrated Unit 3 of the
Tshirege member of the Bandelier tuff. Unit 3 in this area is
a moderately welded tuff consisting of quartz and sanidine
crystals and crystal fragments, few rock fragments of dark gray
rhyolite and gray pumice in a light gray ash matrix. Unit 3
is overlain in the area by a thin soil zone of dark brown clay
soil. Similar moderately welded tuff of Unit 3 at TA-55 was
determined to have allowable bearing pressure about 12 x 103
lbs/sq ft, while the compacted fill of natural soil had an allow-
able bearing pressure of 5 x 10s lbs/sq. ft. (Dames and Moore,
1972, Report of Geologic, Foundation, Hydrologic, and Seismic In-
vestigation, Plutonium Processing Facility, Los Alamos Scientific
Laboratory, Los Alamos, New Mexico).

The holes encountered 1 to 2 ft of soil overlying the tuff.
Some of the hole encountered joints br fractures as the cutting
changed color from a light gray to a dark gray, light brown and
some clay were present. The change in color at the cutting reflect
weathering along the joints prior to development of the soil zone.
Joints in the tuffof Unit 3 will be encountered every 5 to 7 ft
of the wall (proposed solar pond). The joints are near vertical;
however, some low angle joints may occur. The orientation of
the joints is random. There may be some block fallout of the pond
wall where two joints intersect in tuff back of the pond face.

The moderately welded tuff will excavate easily with heavy
equipment.

The logs of the holes are attached; locations are shown on
attached sketch.

WDP/mlk

Attach. (a/s)
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SKETCH MAP SHOWING LOCATION OF TEST HOLES (TH)

AT PROPOSED SOLAR POND (Not to Scale)

7P-(

7P-3
● 7/?-2

●
7p* >“

\

LOG OF TEST HOLES

AT PROPOSED SOLAR POND

Depth in Feet

Tuff
z Test Hole Soil Zone (Unit 3)

:
+

Otol 1 to 17
; Otol 1 to 17

oto2 2 to 17
i oto2 2 to 12
5 oto2 2 to 12
6 oto2 2 to 12
7 Otol 1 to 12
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LOS ALAMOS NATIONAL LABORATORY

TO

OFFICE MEMORANDUM
UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO 87545
Telephone Ext :

,Billy Bowles, WX-7, MS 950 “DATE: May 21, 1981

FROM ,W. D. Purtymun, H-8%?@#’

SUBJECT :GENEMLIZED GEOHYDROLOGY OF TA-22

SYMBOL : H8-81-325

MAlLSTOP : 490

The follow is a generalized description of the geohydrology of
TA-22 as you requested on May 15, 1981.

WDP :vh

‘Enc.: (a/s)

106-1
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TA-22 is located along the western edge of the Pajarito Plateau

adjacent to the flanks of the Sierra de 10S Vanes, The area is at

an elevation of about 7 500 feet with the mesa north of the site open and

fairly flat. The surface of the mesa is cut by a few small channels that

drain into Pajarito Canyrn.

The surface of the mesa is formed by a brown clay soil. The thickness

ranges from a few feet to as much as 12 feet. The’soil is derived from

weathering of the underlying tuff or volcanic rocks.

Volcanic rocks and sediments underly the site at the western,eclge of

the plateau. A generalized section showing rock units and their thickness

is based on a test hole located ab:ut one mile to the northeast.

THICKNESS DEPTH

UNIT (FEET) (FEET)

Bandelier Tuff
Tshirege Member 620 620

Otowi Member 215 835
Guaje Member 60 ~oj

Tschicoma I’ormation 350 1 ::~5

Puye FormaLion 390 1 635
Tschicoma Formation 270 1 905
Puye Formation 10 1 915
Tschicoma Formation 510+ 2 425

The Bandelicr Tuff consists of three members: Tshiregc, “.wi, and

Guaje, from youngest to oldest. The Tshirege Member is cc:- ....iof a

series of nonwclded to welded ashflows of rhyolite tuffs. The flow

underlying the site is a welded tuff. The Otowi Member is.a :-..:’.jelded

pumicious ashflow of rhyolite tuff while the Guaje Member is made up of

an ashfall rhyolite pumice.

The Tschicoma Formation is composed of latite and quartz latite flows

and pyroclastic rocks. The Puye Formation is composed of gravels and

boulders of latite, quartz latite, rhyolite and pumice in a matrix of silt

and sand.

The individual ashflow of the Bandelier Tuff dip gently e:i::wardoff

the flank of the mountains formed by the Tschicoma Formation. AS the tuff

are volcanic in origin, they are highly jointed due to the cooling. The

Pajarito Fault is a north-south trending

west of the site. It is a normal fault,

106-2

fault that lies about 1.5 miles

down-thrown to the east. The



The displacement is estimated at 400 ft. The Water Canyon Fault is north-

south trending terminates about 0.5 miles to the south of the site, and is

a normal fault with maximum displacement of 80 feet. The movement on both

faults has been post-Bandelier.

Drainage from the site is into Pajarito Canyon that is confluent to

the Rio Grande. The stream in the Canyon is intermittent. The alluvium

is thin, but may contain small amounts of water seasonally. The water is

perched on the underlying tuff. There is no water perched in the volcanic

rocks and sediments above the main aquifer. The main aquifer of the Los

Alamos Area is the only aquifer capable of municipal and industrial water

supply . The top of the aquifer at the site lies at a depth of about

1 200 feet in the lower part of the Tschicoma Formation or upper part of

the Puye Formation. The aquifer slopes gently eastward from the recharge

area in the Jemez Mountains to the discharge area along the Rio Grande.
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LO? - LAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

-0S ALAMOS, NEW MExICO 07544

OFFICE MEMORANDUM

TO : Mike Ragsdale, ENG-2, MS 984 DATE: August 27, 1981

FROM : W.,W-%~n+~””H>8 .=.

SUBJECT : SOLAR EVAPORATION OF LOW LEVEL RADIOACTIVE WASTE WATER, L. J. 6526-50
TEST BORINGS

SYMBOL : H8-81-514’

MAIL STOP: 490

Log of test borings drilled 8/24/81 near TA-50 are as follows:

Test Hole 1 (NE Corner)

Soil, brown clay with some sand
and gravels, almost saturated
above contact with underlying
tuff 3 to 7 ft.

Tuff, brown, weathered, moderately
welded, wet from 7 to 9 ft.

Test Hole 2 (SE Corner)

Soil, brown, clay, with some sand
and gravel

Tuff, brown weathered, moderately
welded, extremely wet 15-17 ft.
(probably fracture) and 17-24 ft;
Dry 24 to 27 ft.

Test Hole 3 (SW Corner)

Soil, brown, clay with sand and gravel

Tuff, brown, weathered, moderately
welded

Test Hole 4 (NW Corner)

Soil, brown, clay with some sand
and gravel, extrenely wet 3 to 7 ft.

Tuff, brown, weathered moderately
welded, wet 7 to 8 ft.

(Feet)
From To

o 7

7 23

0

7

0

8

0

7

7

27

8

23

8

13
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Unlverdty of California
LOS ALAMOS SCIENTIFIC LABORATORY

Los Alamoa, New Mexico 87S45

TO: Mike Ragsdale -2- DATE: August 27, 1981

The wet soil at base of soil zone encountered in Test Holes 1 and 4
and wet tuff, probably a fracture in tuff 15 to 17 ft in Test Hole 2 is
drainage of sanitary waste from the tile field south of TA-50. The
presence of water in the soil and tuff will reduce the bearing capacity
of the moderately welded tuff as it is in the process of weathering.

A set of borings were drilled on 8/26/81 west of the previous
location. The logs are as follows:

(Feet)
NE Corner From To

Soil, clay, brown with o 5
some sand and gravel

Tuff, brown, weathered 5 22
moderately welded

NW Corner

Log same as NE Corner,
Tuff appears to be dryer;
completed in tuff at 17 ft.

SE Corner

Soil, clay, brown with sand
and gravel

Tuff, brown , weathered,
moderately welded; wet
zone clay (probably fracture)
8 to 10ft.

o 6

6 17

SW Corner

Same as NW corner;
completed in tuff at 17 ft. b

The foundation should be set into top of tuff. The base of the
soil zone at both locations contains more moisture, especially at the
first location, than is usually encountered.

WDP:vh

xc: Price Fernon, ENG-2, MS 984
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LOS .AMOS SCIENTIF IC LABORATORY
UNIVERSITY OF CALIFORNIA

I-US AL AMOS, NEW MEXICO 67s44

OFFICE MEMORANDUM

TO ~ K. O. Ellard, ENG-2, MS 984 DATE August 27, 1981

FROM : W. D, P+@%ymun. H38~

SUBJECT : TEST BORING: ELEVATOR INSTALLATION, BLDG. SM-29; L. J. 6691-3.

SYMBOL ~ H8-81-513

MAIL STOP: 490

The following is a log of test boring near CMR Bldg.
(Feet)

From To
Soil or fill, brown, clay with sand
and gravel; wet 3 to 6 ft.

o 6

Tuff, brown, weathered, moderately
welded; wet 15 to 17 ft probably fracture 6 23

Wet soil or fill overlying the tuff at 3 to 6 ft probably is the
result of lawn irrigation. I would set the foundation down into the
top of the tuff.

WDP:vh

xc: Price Fernon, ENG. 2, MS 984

...
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LosNalllinos
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO: Sid Powell , H-7, MS 592 DATE August 31, 1981

TnRu: MAIL STOP/TELEPHONE:

FROM: W. D. Purtymun, H-8 W sYMEOL:H8-81 -520

SUBJECT. INSPECTION OF SHAFT FOR DISPOSAL OF MATERIAL FROM THE
MESON FACILITY

The walls-of the two intersecting shafts are badly broken
along the intersection of east and west walls due to a large
southeast-westt rending joint. Three or four blocks on the
west wall and two on the east wall are now keystoned (held in),
but may fall out during disposal operations. Extreme care
should be taken.

The exposed walls of the shaft are badly broken; however, the
walls are in no worse condition than have been encountered in
the open pits. The shafts meet existing criteria for receiving
solid wastes.

WDP/ml k
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LosAllamios
LosAlamos NationalLaboratory
LosAlamos.New Mexico 87545 memorandum

To:

THRd:

FRoM:

SUBJECT:

Jim White, H-7, MS 518 January 19, 1982
DAT12

490;667-5021
MAIL STOPITELEPHONE:

Y&Wayne R. Hansen, H-8 Group Leader ‘ H8-82-22
SYMBOL

REFERENCE MATERIAL ON AREA L, TA-54, CHEMICAL STORAGE AND DISPOSAL AREA

Area L is used for storage and disposal of chemical or toxic waste
materials. The storage area consists of a pit 12 ft. wide, 200 ft. long
and about 12 ft. deep, with ramps on long dimension. The wastes are
buried in layers interbedded with tuff. The pit was filled and a ‘cover
of crushed tuff has been compacted over the waste. Trenches in the
area were also used for disposal; however, these have now been filled
and covered. One small pit is now being used for disposal of bulk
liquids. Wastes are now being disposed of in shafts 2 to 6 ft in
diameter and about 60 ft. deep. Containers of liquids, chemicals or
oils are placed in the shafts, which are then back-filled with crushed
tuff. 1

Area L, TA-54, is located on Mesita del Buey, a narrow ”southeast
trending mesa that is part of the Pajarito Plateau (Fig. 1). The
surface of the mesa at Area L is covered with a thin clay-like soil
and is underlain by a series of ashflow and ash falls of dry rhyolite
tuff . The tuff is underlain by volcanic flow rocks of basalt and
sediments. The pit and trenches are completed into Unit 2b of the
Tshirege Member of the Bandelier Tuff, while the shafts extend through
Unit 2b into the top of Unit 2a.

Surface drainage from the mesa at Area L is to the north into an
unnamed canyon that is a tributary to Canada del Buey (Fig. 1).

Strem flow in the unnamed Canyon and Canada de Buey is intermittent,
occurring only from heavy thunder shower activity during the summer.
Canada del Buey is a tributary to the Rio Grande.

The main aquifer of the Los Alamos area lies at a depth of about
950 ft at Area L. Overlying the main aquifer is about 340 ft of dry
rhyolite tuff and 610 ft of volcanic flow rocks and sediments.
Hydrologic data collected during construction of two supply wells into
the aquifer (one located one mile west, the other, two miles
northwest), encountered no water perched in sediments or volcanics
above the main aquifer. Two test holes drilled in Pa.jarito Canyon
south of Area L encountered no perched water below the stream channel
alluvium. 2 Movement of water in the main aquifer beneath Area L is
the southeast toward the Rio Grande where a part is discharged into
the river through seeps and springs.3 Movemen\ in the aquifer is
estimated from aquifer test at about 1 ft/day.

110-1
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REFERENCES:

1. Materials Disposal Area L, Los Alamos Scientific Laboratory,
ENG-R-3650.

2. R. L. Cushman, “An Evaluation of the Aquifer and Hell Characteris-
tics of the Municipal Well Fields in Los Alamos and Guaje Canyons
near Los Alamos, New Mexico,” U.S. Geol. Survey Water Supply Paper
1809-0 (1965).

3. R. L. Griggs, “Geology and Ground Water Resources of the LOS

Alamos Area, New Mexico,” U.S. Geol. Survey Wastes Supply Paper
1753 (1964).

4. C. V. Theis and C. S. Conover, “Pumping Test in the Los Alamos
Canyon Well Field near Los Alamos, New Mexico,” U.S. Geol. Survey
Water Supply Paper 1619-1 (1962) .

5. W. D. Purtymun and W. R. Kennedy, “Geology and Hydrology of Mesita
del Buey,” Los Alamos Scientific Laboratory report LA-4660 (1971).
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LosAnam~~
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO DATE:

Dean Keller, ENG DO, MS 700 January 27, 1982
THRU: MAIL STOP/TELEPHONE:

490/667-7952

FROM: W. D. Purtynun, H-8 c%?@~

SUBJECT: TEST HOLE WEST OF OMEGA REACTOR BLDG.

SYMBOL:

H8-82-39

A test hole was augered to a depth of 28 feet west of Structure
No. TA-2-1 on January 21, 1982. The log of the hole is as follows:

Soil or backfill, light brown, silty sand
with some gravels and pebbles; loosely
consolidated with moderate amount of
moisture.

Gravels, pebbles, and cobbles in a brown
silty sand, unconsolidated; deposit by
stream in Los Alamos Canyon; water
perched in gravel above tuff; water
encountered at a depth of about 13 ft

Depth (ft)
From To

o 6

below land surface;”water level in the gravel
fluctuates with volume found in stream
channel to south; water tables are
generally highest in spring from snowmelt
runoff and in late summer and early fall
from summer thunder storm runoff. 6

Tuff, light reddish brown, weathered, non-
welded to moderately welded, some clay; w
a large amount of moisture in the
tuff below the contact with the overlying
saturated gravels; however, at depth 25 to
28 ft tuff adhering on the auger seemed
quite dry. 17

17

34
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The area west of the building is disturbed to
depth of 6 to 10 ft with utility lines (i.e.,
fire mains, piping for cooling water from
the reactor to the cooling tower, and
miscellaneous electrical or control cables;
Photography and layout on file with A. R. Lyle
CNC-5). The fill in the trenches is probably
loosely consolidated as is the underlying gravels.
Design for foundations for shielding should
be based on about 3000 lbs/sq. ft, as we dis-
cussed at the site on 1/21/82. Presence of water
in the gravel may result in settling of the founda-
tion 2 to 4 inches when load is applied.

WDP:vh

xc: A. R. Lyle, CNC-5, MS 776
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LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

To Steve Diamond, Q-II, MS-K573 DATE: March 16, 1982

THW MAIL STOP/TELEPHONE: K4901667-7952

H8-82-131
FROM. W. D. Purtymun, H-8@.# SYMBOL:

SUBJECT SOIL USED FOR DIKES AROUND OIL STORAGE

Soils on the “finger-like” mesas of the Pajarito Plateau was formed by
weathering of the underlying rhyolite tuff. The soil has the greater
thickness near the axis of the mesa and thins toward the canyon rims where
the tuff is exposed. The natural soil formed on the mesa has an average
density of about 160 lbs/cu. ft. Studies indicate little, if any,
infiltration of water from precipitation through the soil zone into the
underlying tuff indicating that the soil has a low permeability.1 The
permeability of natural soil ranges from <0.5 to 2 inch/hr.2 Soil compacted
90% will have a much lower permeability.

The soil zone near TA-50, including weathered zone at the top of the tuff,
ranges from five to seven feet. The soil is described as light brown clay
with some sand and gravel. The primary soil constituents are quartz and
feldspar, some rock fragments of latite, rhylote, and occasional pumice in a
fine sand to clay matrix. Clay minerals. are mainly montmorillonite and
lilte3.

Conclusions: Soil derived from weathering of the tuff, compacted 90%, will
~orm an etfective barrier to contain an oil spill from storage until “clean-
up measures” are undertaken.

WDP:vh

See attached References
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REFERENCES

1. J. H. Abrahams and others, “Distribution of Moisture in Soil and
Near-Surface Tuff on the Pajarito Plateau, LOS lll~os Cour-lty, NeW

Mexico,” U.S. Geol. Survey Prof. Paper 424-D (1961).

2. J. W. Nyha?, “Soil Survey of Los Alamos County, New Mexico,” Los Alamos
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Scientific Laboratory report, LA-741 (1949).
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Lowwmilos
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

R. L. Reidel, ENG-2, MS 984 May 24, 1982
TO OATE

Tt+Ru. MAIL STOP/TELEPHONE.

W. D. Purtymun, H-8
F~M SYMBOL

TEST BORINGS, SECURITY AND SAFEGUARDS UPGRADING,
SUSJECT TA-41; L.J. 6709-41

H8-82-283

Subsurface investigation was made for the new parking area at TA-41. Two
test holes were drilled as located on ENG-C 43921, Sheet C2. Logs of both
holes were similar.

Test Hole 1 and 2

Sandy Soil, brown, some gravels o to 3 ft

Cobbles and boulders in a matrix of 3 to 14 ft
sand and gravels

Tuff, brown, weathered to sand with a few rock fragments 14 to 18 ft
of rhyolite

Water was encountered at a depth of about 10.5 ft in the gravels and
boulders; water recharged from stream flow perched on the weathered tuff.
Water table will fluctuate with amount of water in the nearby stream
channel.

No subsurface problem should be encountered in extending the parking area
if routine compaction is completed prior to applying asphalt.

WDP:vh
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LosADam~~
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

To: Chris Sanchez, ENG-2, MS-984 DATE: July 14, 1982

THRU: MAIL STOP/TELEPHONE: K490/667-5021

FROM: JJ+.JJLurtwun, H+ ~ SYMBOL: H8-92-379

SUSJECT: TEST BORINGS, TRITIUM PROCESSING FkCILITY ROAD AND
FENCE, TA-16; L.J. 6981-16

Eight test borings ranging in depth from 8 and 13 ft. were drilleda long
the centerline of the road layout from Anchor Ranch Rd. to the New
Tritium Processing Facility. The logs of the holes are as follows:
locations are distances ~n feet from Anchor Ranch Road (Fig. 1).

WDP:vh 9

i ,.
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Depth
(feet)——.

From To

Test Hole O + 25

Soil, silty clay, brown (wet 3 to 4 ft
and 7 to 8 ft)

Tuff, light tan, weathered (wet)
Tuff, light gray, moderately welded

Test Holes 2 + 25; 4 + 25; 6 + 10; and 8 + 20

Soil, silty clay, light brown (dry)
Tuff, light gray, moderately welded

Test Hole 10 + 20

Soil, silty clay, light brown (dry)
Soil, light tan, silty clay, hard pan (dry)
Tuff, light pinkish gray, moderately

Test Hole 12 + 00

Soil, silty clay, light brown (dry)
Tuff, light pinkish gray, moderately

welded

welded

o 8
8 10

10 13

0 3
3 8

0 3
3 6
6 8

0 2
2 8

Test Hole 13 + 10

Soil, brown (mostly organic material, decomposed
leaves and pine needles) o 0.5

Tuff, light gray, moderately welded 0.5 8

Test hole O + 25 is located east of a drainage ditch that contains pro-
cessing water, thus the excess moisture and weathered tuff encountered in
the hole. Test hole 10 + 20 contained “hard pan” at a depth of 3 to 6 ft
beneath the soil zone. The “hard pan” is poorly developed soil that has
completely dried out. It is very hard, much like adobe and is difficult to
drill.

With the exception of the excessive moisture encountered in test hole
O + 25, I can see no probla with normal road construction. The drainage
ditch of processing water may have to be realigned. Some soil (wet) may
have to be removed to stabilize the area.
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LosAnam~~
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum.

To: Wally McCorkle ‘ATE’August 6, 1982

TNRU MAIL STOP,TELEPHONE: H-8-K490/667 -3134

FROM: W. D. Purtymun ~ SYMBOL H-8-82-41 8

BWS.JECT: Analyses for Ra226 (Fenton Hill )

Results, average of two analyses (X~SD).

Frenton Hill Discharge 4-14
II

0.11~0.08 PCi/L
II II 4-15 0.75+1.00 pCi/R

II II II 4-16 0.06~0.01 pCi/L
11 II 1) 4-19 0.07~0.06 pCi/1
II II II 4-20 0.14~0.01 pCi/1
11 II II 4-21 0.05~0.01 pCi/L

WDP :fs
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Loslwanms
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO:

THRU:

FROM:

SUBJECT:

Karen Bale, H-7, MS E516 DATE:

-)/

W. R. Hansen, H-8 Group Leader /py&?- MAIL STOP/TELEPHONE:

W. D. Purtymun, H-8

OIL DISPOSAL SHAFT,

B@;.
(/ SYMBOL:

SHAFT AREA L.

September 23, 1982

K490/502r

H8-82-470

It was reported when shaft 25 was duq that a nest containing babv
rats was recovered with the cutting some ~here between 40 and 60”ft a;
the hole was being reamed. The presence of the nest indicates some
communication of ,the shaft with the land surface.

The contact between the ashflows unit 2B (upper unit) and Unit 2A
(underlying unit) occurs at a depth of about 35 ft. The contact along
the wall of Pajarito Canyon south of Area L is indicated by weathering of
the soft material at the contact with horizontal cavities extending back
from the cliff face under the mesa. Several middens or pack rat nests
are found on the contact. Along the wall of Canada de Buey north of Area
L the contact is covered with rockfall material, weathered tuff, and tree
and plant litter that form the surface of the north facing slope of the
canyon.

A major north-south trending near vertical joint intersects the
south wall of the shaft 25 and extends into the north wall. Along the
joint on the south wall at a depth of about 28 to 36 ft there is a large
hole that extends back into the wall of the shaft. A smaller similar
type hole occurs in the north wall at a slightly deeper depth. These two
holes are at/or near the contact between the two ashflow units. It is
suspected that there is communication (a hole) from the shaft along the
contact to the outcrop on Canyon wall of Pajarito Canyon.

On August 17 an attempt was made to obtain pictures of the wall of
the shaft by modifying a bore wall (well) TV camera. The shaft
monitored by the TV camera failed to obtain clear pictures.

An attempt was made on August 18 to determine if connection
exists along the contact from the outcrops on the Canyon wall (north and
south) to shaft 25.
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Karen t3alo,H-7, MS E516 -2- Septe~ber 23, 1982

Smoke grenades were dropped in the shaft, the shaft sealed and the
shaft pressurized by an air blower. Tests were run in morning and
afternoon. No smoke was observed at the contact of the two ashflows on
the canyon walls to the north and south of the shaft. Smoke did fill the
adjacent shaft from an open joint.

It appears, though it hasn’t been proven, that an opening exists
from shaft 25 to the outcrop in the canyon wall to the south. It is
suggested that a portion of the shaft from below the contact at a depth
of about 36 ft to about a depth of 28 be filled with crushed tuff. This
should eliminate any wide spread oil movement along the contact between
the two ashflows from oil stored above the 28 ft. level. The tuff will
provide material to absorp the oil.

WDP :pt

cc: John Warren, H-7, MS E516.
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LosAoam~~
LosAlamos NationalLaboratory
LosAlamos,New M,exlco87545 memoratwlum,. .’

TO:

THRu:

F~M:

SUBJECT:

Merle Bunker, CNC-5, Group Leader, MS G766
DATE:

September 23, 1982

Wayne R. Hansen,
w

H-8 Group Leader~ ~ MAILsTOP/TELEPHONE, K490/7952

-wW. D. Purtymun, H-8’
SYMBOL

H8-82-485

STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON ABOVE TA-2

A reconnaissance was made of the north canyon wall on September 21,
1982, at the request of A. Lyle, CNC-5. The last inspection of the slope
was made on February 23, 1981 (H8-81-133). Since the last inspection was
made, no rocks have lodged in the rock catches or in the security fence.

As previously stated in the 1ast memo (H8-81-133). The rock catcher
between post 4 and 5 on the east end should be repaired and the rock in
the catcher should be broken up or removed. Dead trees between the
security fence and building should be removed.

Insr)ectionof the slor)efailed to detect anv rocks that were
unstable’;
canyon rir
should be

WDP:pt

cc: A. Ly’

however, there appears to be a number if blocks along the
that are potential for rock fall. Thus, the rock catcher
kept in repair.

e, CNC-5, MS G776
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LosAlamos NationalLaboratory
LosAlamos New Mexico 87545 memorandum

10.Miguel Salazar, H-7, MS-J592

&

DATE: OCtober 20, 1982

THRU: Wayne R. Hansen, H-8 Group Leade@ “ ;
FROM w. D. PUrtJTIIUn , H-8 !)~ MAIL STOPITELEPHONE K490/7952

S,M,O,H-8-82-535

~u,JECTINSPECTION OF PIT 33, AREA G, TA-54, OCTOBER 8, 1982

A geologic inspection was made of Pit 33 with reference to guidelines
issued for construction and use of solid pits.

The pit is dug into unit 2b of the Tshirege Member of the Bandelier
Tuff. At Pit 33, Unit’2b consists of two ashflows. The contact is
indicated by a zone of large dark gray devitrified pumice fragment on
the top of the lower ashflow. The pumice zone is near horizontal and
is as much as 6 ft in thickness though in some places becomes indistinct.
The zone occurs at a depth of about 10 to 15 ft in the east wall and
at a depth of about 15 to 20 ft in the west wall of the pit.

The tuff in both ashflows is a moderately welded tuff consisting of
quartz and sanidine crystals and crystal fragments, some latite, and
pumice in a gray ash matrix. The upper ashflow is slightly denser (harder)
than the lower flow as seen by slower and more difficult excavation.

The tuff in the walls of the pit is broken by joints which formed as
the ashflow cooled. Most of the joints, major or master joints, are
vertical or near vertical. They range from closed to open. Some
joint openings are clay filled or clay platted. The joint frequency
is about the same as in other pits in the area, about one master joint
for 6 to8 ft of pit wall. The joint openings are not of a size to
require remedial action.

We have documented the wall of the pit by photographs taken by ISD.
When the “as built” drawings of the pit are complete we would like a set.

Surface runoff should be diverted from entering the pit, otherwise Pit 33
is suitable for use.

WDP:amc

cc: John Warren, H-7, MS-E516
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Loskmm
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 mwnqrand~m.,.,,.

TO,

FROM.

SYMBOL

SUBJECT

Miguel Salazar, H-7, MS J592 December 1, 1982
DATE

W. D. Purtymun, H-8 ,:1’@@
MAIL STOP/T ELEpIiONE K490/7-7952

H-8-82-629

LOCATION OF SHAFTS, AREA G , TA-54

The three new shafts located near the west end of Pit 2 are in
compliance with guide lines issued for construction of pits for solid
wastes. The new shafts are to be located between shafts (filled and
capped) No. 50, 60, 59, and 34 (ENG R-4464).

((%“(ZD “jlq “
The shafts: 6 <t. in diameter, will be about 60 ft. deep. They

should penetrate” llrrit2b and will be completed into the lower Unit 2a
of the Tshirege Member of the Bandelier Tuff. Both units are moderately
welded ashflow. The shafts will encounter some near vertical to vertical
points that will cause some blocks to dislodge from the shaft walls.
This should cause no problem in completion or use of the shaft to
dispose of wastes.

As the shafts are in a present shaft disposal area, we would
like to obtain samples of the tuff every 10 ft. during drilling of
the pilot hole. The samples should be collected in plastic bags to contain
the moisture, marked as to date, shcft number, and depth of collection.
Please notify us when construction begins and we will assist in setting
up a sampling scheme.

WDP/hy

File
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bwmj~o$s
Los.Al,a.tilesFJationalLaboratory
LosAlamos,New Mexico87545 memorandum

To: Ed Hoth, Eng-2, MS-M984 DATE: October 26, 1982

THRU: MAIL STOPITELEPHONE. K490/7952

F~M: W. D. Purtynun, H-8 i~fl SYMBOL H-8-82-553

8UWECT: TEST HOLE AT LS-6 EXPERIMENTAL SITE

test hole was drilled to a depth of 32 ft at the site.A 4-inch diameter
The hole penetrated about 4.5 ft of soi1
ft of a moderately welded tuff of Unit 3
Bandelier Tuff. The tuff was light gray
sanidine crystals and crystal fragments,
gray rhyolite and white pumice in a gray
content of the tuff was low, about 5% by

and weather tuff and about 27.5
of the Tshirege Member of the
consisting of quartz and
a few small rock fragments of
ash matrix. The moisture
volume or less.

The moderately welded tuff will be easily worked with a backhoe,
bulldozer, or a bucket auger.

The tuff is broken by a number of vertical to near vertical joints.
Intersection of these joints behind the walls of a pit or shaft may allow
the blocks to fall into the excavation. During and after excavation the
walls should be inspected to determine if there are any loose blocks that
should be removed.

WDP:amc
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To,Karen Bale, H-7, MS E516 OA,,. February 15, 1983

Yp,HRUW. R. Hansen, H-8 Group Leader ~.,,STOP/TELEPHONE K490/ 7-5021

FftOM;w. D. purtymufl, H-8 % ,.M,O,, H8-83- 139

SUWECT: INSPECT I Off OF SHAFTS

The shafts at Area L

(underlying unit) of

units are moderately

23, 24, 25, AND 26 AREA L, TA-54

are dug through Unit 2B (upper unit) and into Unit 2A

the Tshirege Member of the Bandelier Tuff. These

welded ashflows of rhyolite tuff. The contact

between the two units occurs at about 35 ft. The small diameter of the

shafts, 4 to 6 ft, preclude a good examination of the shaft walls for

joints or contact between ashflows.

Shafts 23 and 24 are 4-ft diameter shafts drilled to a depth of about 60

ft. They are located on the west end of the shaft disposal area next to

the fence. The shafts exhibit few joints and no blocks pulled loose

during the construction.

Shafts 25 and 26 are 6-ft diameter shafts drilled to a depth of about 60

ft. They are located north of a group of shafts drilled along the fence

in the eastern part of Area L. The walls of the shaft were smooth,

showing few joints and only a few blocks pulled loose from the joints

during construction. In shaft 25, there were a series of small blocks

pulled loose from a southwest trending joint on the west wall from” a depth

of about 12 to 29 ft. In shaft 26, there was a small block pulled out of

the east wall at a depth of about 12 ft.

When the covers were removed from shafts 25

odor of benzene tmd toluene in the shafts.

solvents were disposed of in shafts (filled

121-1
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February 15, 1983

shafts 25 and 26. At the time these organics were disposed, there was no

material to fix the fluids in the barrels. It appears that these barrels

have ruptured or corroded through, releasing fluids from the barrels.

Liquid organic materials are now mixed with vermiculite or to tuff prior

to disposal. The benzene and toluene are highly volatile and thus are

moving in a vapor phase through open joints or fractures in the tuff or

along the contact between the two ashflows. In disposing of wastes into

these shafts, I would use an excess of tuff dug from the shafts to fill

the void space between the.walls of the shaft and waste containers.

Construction of two other shafts in the vicinity of shafts 25 and 26 was

terminated and the shafts filled with,cutting when strong oil or solvent

odors were encountered. When possible these shafts, though they do not

contain wastes, should be capped to prevent any deep infiltration of water

from precipitation or runoff into tuff.

Your suggestion to move any additional shafts to the west end of the area

should be implemented. Location should be at least 50 ft from the canyon

rim.

WDP/pb

Cy: John Warren, H-7, MS E516
Don Mayfield, H-8, MS K490
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TO Miguel Salazar, H-7, MS J592 DATE:

$

February 15, 1983

THRU:

‘P

W. R. Hansen, H-8 Group Leader- i MAIL STOP/TELEPHONE: K490/7-5021

‘1

FROM: W. D. Purtynun, H-7
[q

SyM130L: H8-83-140

SUBJECT: INSPECTION OF SHAFTS 118, 119, AND 120 IN AREA G, TA-54

The three shafts in Area G are located west of Pit No. 2 in the shaft

disposal area. They are constructed through Unit 2B and underlying Unit 2A

into the top of Unit lB.

Shaft 118 - Drilled to a depth of 65 ft/8ft diameter. Contact between two

ashflows at about 12 ft (Unit 26 and 2A) and encountered white nonwelded

pumiceous at Unit lB at about 48 ft. A southeast trending joint was broken

out on the south wall of the shaft from about 20 to 28 ft.

Shaft 119 - Drilled to a depth of about 62 ft/8 ft diameter. I did not

notice contact between Unit 2B and 2A; however, the top of white nonwelded

pumiceous occurred at 43 ft. A block was pulled out of an east-west joint

between 24 and about 31 ft depth on the east wall of the shaft.

Shaft 120 - Drilled to a depth of about 63 ft/8 ft diameter. Contact

between Unit 26 and 2A at about 10 ft; top of white pumiceous at Unit lB at

about 53 ft. A west wall block was out at about 25 to 35 ft from the east-

west trending joint.

Samples of tuff were collected at about 10 ft intervals during the drilling

of the 4-ft diameter pilot hole of Shaft 119. The moisture content of the

tuff was low, probably less than 10% by volume. The moisture was distilled

out and the sadples analyzed for tritium. The results are as follows:
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Depth (ft) Tritium (nCi/f)

10 50
20 1200
30 5000
40 7000

50 1500
60 700

The tritium concentrations are very high; however the moisture content of

tuff is very low. The tritium is migrating from an adjacent shaft that

contains tritium wastes in the vapor phase. Migration takes place through
the open joints and fractures and along contacts between the ashflow units.

The changes in atmosphere pressure exert a pumping action on the vapors

containing tritium in the joints, fractures, and contacts between ashflows,
allowing tritium to escape from the open shaft in vapor phase during

periods of barometric lows.

Cuttings from the shafts piled on the land surface will also contain
tritium associated with moisture. Evaporation from the cutting pile will

distribute the tritium to the atmosphere. Dilution of tritium in the

atmosphere will reduce concentrations to acceptable levels. An air sampler
located a couple of hundred feet northwest of the three shafts failed to

~ldetect any increase in tritium concentrations during the month of December.

The shafts were drilled during the period December 15 through 21, 1982.

There is no apparent reason why the shafts can not be used for the disposal

of wastes. They meet the guidelines of December 10, 1980. I would

recommend that as wastes are placed in the shaft, tuff from the cutting

pile be dumped into the shaft to fill the void space between the waste--
whether in boxes or barrels. This should be done as the wastes are added

to the shaft.

WDP/pb

Cy: John Warren, H-7, MS E516
Don Mayfield, H-8, MS K490
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To:

THRU:

FROM:

SUBJECT:

Miguel Salazar, H-7, MS J592
OATE:

April 1, 1983

Wayne R. Hansen,
&

H-8 Group Leader
MAIL STOP/TELEPHONE:

K49017-7952

.;

Z#.
W. D. Purtynun“’, H-8

SYMBOL.
H8-83-225

INSPECTION OF SHAFTS 154 AND 155, AREA G, TA-54

The two shafts are 3 ft in diameter and about 65 ft deep. They penetrate
about 40 ft of Unit 2B and terminate about 25 ft into Unit 2A of the
Tshirege member of the Bandelier Tuff. Both ashflows are of a moderately
welded tuff.

Shaft 154 - The east wall of the shaft has a block and some minor
horizontal layering at a depth of 26 ft. This may represent a contact
between two ashflows within Unit 2B. An east-west joint at the surface
dips north and intersects the north wall at 18 ft. The shaft is not
straight but drifts off to the southeast as much as 1.5 to 2 ft in 65 ft.

Shaft 155 - There is a tuff blockout (wedge about 1 ft on a side) where two
joints intersect within the east wall from the surface of the 3-ft shaft to
a depth of about 22 ft. There are no other notable features in the shaft
walls, which are smooth with few joints. The shaft is straight.

The shaft, to be used for disposal of packaged tritium wastes, will be
cased with 30-inch CMP to help restrict the movement of tritium in the
vapor phase as occurs at other shaft locations at Area G. The integrity of
the casing will be tested by monitoring tubes between the casing and,shaft
wall while the integrity of the packaged tritium wastes (55-gal. drums with
wastes encased in asphalt) will be monitored by tubes placed in the casing
filled with the waste containers.

The shafts meet the guidelines for disposal of solid waste at Area G as
outlined by memorandum H7-80-660, December 10, 1980.

WDP:les

Cy: John Warren, H-7, MS E516
Don Mayfield, H-8, MS K490
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TO:

THIw:

FROM:

SUBJECT:

David Truji 11o, ENG-2, MS M984 DATE: April 11, 1983

Wayne R. Hansen, .4
/, ~.-

H-8 Group Leadep ./.-,,MAIL STOP/TELEPHONE: K490/7-7952

W. D. Purtynun, H-8$Y~ SYMBOL: H8-83-254

TEST HOLES REQUESTED BY ENG-2 AT TA-55

Four test holes were drilled on March 16, 1983, to determine geologic
conditions for the foundation desicm for the office addition PF-3. TA-55
(Lab. Job No. 664-55). The test h;les were located north of BLDG-PF-3
ENG Drawing SK-7176 for locations). Logs of the holes are as follows:

Test Hole Elevation
No. ~

1 7.981.2
82.0

; 82.0
4 82.0

Log (ft)”
Fill Tuff

o-7 7-12
0-7 7-12
0-6 6-12
0-5 5-7

(see

The fill material consisted of soil and crushed tuff. It was quite wet
(moisture content probably in excess of 20% by volume). The underlying
rhyolite tuff is composed of quartz, sanidine crystal, and crystal
fragments, a few rqck fragments-of latite and rhyolite in m ash m~trix.
The tuff penetrated by the test holes is also quite wet. The matrix of the
tuff is dark gray and appears partly weathered from the excess moisture.

The test holes are in an area covered by asphalt. Excessive moisture in
the fill and tuff penetrated by the test holes is the result of water that
has infiltrated into the exposed fill north of Bldg. PF-2 and the retaining
wall south fo Bldg. PF-6 (ENG Drawing SK-7176). The water has moved north
in the fill under the asphalt. The asphalt cover prevents evaporation
(drying out) from the fill and tuff penetrated by the test holes.

If we can be of further service, please call.

WDP/pb
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TO R. L. Riedel, EI!G--2,MS M984 OATE. ~~y 3, 1983

FROM W. D. Purtymun, H-8 ~ MAIL STOP/TELEPHONE K490/7-7952
●

SYMBOL H8-83-307

SUBJECT TEST HOLES, TRAILER REPLACEMENT FACILITY, BLDG ND-22, TA-54, L.J. 6867-
54

Four test borings were augered in the area of the proposed Bldg. MD-22
on May 2, 1983. The log of the holes were about the same except for
the thickness of the soil zone. The soil zone was thin ranging from
about 2 ft in test hole 1 to one ft or less in the other three test
holes (see sketch for test hole location). The test holes penetrated
16 to 18 ft of Unit 2b of the Tshirege Member of the Bandeli’erTuff.
It is a moderately welded tuff composed of quartz and sanidine crystals
and crystal fragments, a few small rock fragments of latite and
rhyolite in a light gray ash matrix. The moderately welded tuff has a
safe bearing capacity of 3000 to 5000 lbs/sq ft. The tuff has numerous
joints and fractures most of which are vertical or near vertical. The
joints or fractures will not be a problem.

In reference to a shaft as a drain field for a septic tank, a nearby
test hole indicated the contact between Unit 2b and underlying Unit 2a
at a depth of about 50 ft. I would locate the shaft as far as
practical from the canyon rim. This will restrict any liquid in the
shaft from moving to the canyon walls through either joints or the
contact between ash flows. There should be no problem if you locate
the shaft north of the proposed building as you indicated.

Enclosed is a copy of the design criteria for septic tank drain field
(shafts);

WDP/pb

Enc. a/s
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TO E. J. Hoth, ENG-2, MS M984

W. il.Purtymun,
e’

FROM
HSE-81!jb

DATE: May 25, 1983

MAIL STOP/TELEPHONE, K490/7-7952

SYMBOL HSE8-83-358

SUBJECT
TEST BORINGS, TA-51, MAY 23, 1983

Four test borings were augereclin the area of the proposed
Environmental Research Laboratory (Ref. 11, L.J. 6629-51) and
Environmental Science Center (Ref. 12, TA-51, L.J. 6651-51). The soi1
zone at the locations ranged from 2 to 3’ft in thickness. The soil is
a light brown clay soil with a few rock fragments of latite and
rhyolite. The soil zone is underlain by Unit 3 of the Tshirege Member
of the Bandelier Tuff. Unit 3 is a moderately welded; light gray tuff.
It is composed of quartz and sanadine crystals and crystal fragments, a
few rock fragments of dark gray latite and rhyolite, and minor amounts
of pumice in a light gray ash matrix. The moderately welded tuff has a
safe bearing capacity of about 5000 lbs/sq. ft.

The soil zone in test hole 1 was about 3 ft thick; test hole 2, about
2.5 ft thick; test hole 3, about 3 ft thick; and test hole 4, about 2
ft thick. The test borings penetrated 20 to 21 ft of Unit 3, a
moderately welded light gray tuff. The moisture content of the soil
may be as much as 15% moisture by volume; however, the underlying tuff
is quite dry, estimated at less than 5??moisture by volume.

The test borings encountered no anomalies either in the soil or the
tuff that would effect the foundation design. Location of the test
holes is shown on the attached figure 1.

WDP/pb

Att. als
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Fig. 1 Location of Test Borings at TA-51 , May 23, 1983
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TO Gavid Trujillo, ENG-2, M98Ll DAT~u~USt 3, 1983

FROM
)$?

MAIL STOP~TELEPHONE

W. D. Purtymun~ HSE-8 K490, 7952
●

SYMBOL

SUBJECT HSE8-83-530

TEST B(IRItJtiSAT TA-35

Attached is location and logs of test borings at proposed addition to

Bldg. TSL-35, TA-35.
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To Dick Crombie, ENG-11 Group Leader, MS M7U1 ‘ATE August 19, 1983

FROM W. D. Purtymun, HSE-8W

SYMBOL HSE8-83-550

MAIL STOPITELEPHONE K490/7-795z

SUBJECT LOG OF TEST HOLES IN CANADA DEL BUEY

(feet)
From To

Test Hole 1
Soil and weathered tuff
Tuff, light gray, non-to-
moderately welded

Test Hole 2
Soil and weathered tuff
Tuff, light brown, non-to-
moderately welded, weathered

Test Hole 3
Soil and weathered tuff
Tuff, light brown, non-to-
moderately welded, weathered

Test Hole 4
Soil and weathered tuff
Tuff, light gray, non-to-
moderately welded

Test Hole 5
Soil and weathered tuff
Tuff, light gray, non-to-
moderately welded

o 12

12 17

0 22

22 27

0 22

22 27

0 9

9 12

0 7

7 12

Attached is a map showing the location of the test holes. East of Test
Hole 5 the tuff is exposed in the channel. The material logged as soil
and weathered tuff may be used for fill material. The underlying tuff
non-to-moderately welded may also be considered for fill material. It
is only slightly consolidated and does contain some weathered clay,
especially in the head of the canyon. Samples were collected for
compacted permeabilities as requested by Jim Hewitt. I understand he
will have the test made by a commercial laboratory.

WDP:pb

Att: als

Cy : Jim Hewitt, Holmes and Narver, ENG-11, MS M701
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,0: Welton Smith, ENG-1, MS-M713 DATE, August 22, 1983

,Nw: M. D. Purtymtin, HSE-8& MAIL STOP/TELEPHONE K490/667-7952

,,MBO,,* HSE8-83-564

,U,,EC,,TEST HOLES FOR PERCOLATION TESTS

Three holes were augered northwest of the Enviromnental Science Center
(TA-51) in the area of the drain field for the center. The holes
encountered the same lithologic section.

(ft)
}rom To—

Soil, dark brown, clayey o 1
Tuff, light gray, moderately welded,

quartz and sanidine crystals and
crystal fragments, small rock fragments
of latite and rhyolite in a light gray
ash
(A single ashflow, Unit 3) 1 52

A single hole was augered at the site for the Administration
Building at Area G (TA-54). The hole encountered two ashflows, Upper
Unit 2B and Lower Unit 2A of the Tshirege Member of the Bandelier Tuff.

(ft)
brom To—

37

Soil, brown clayey 0 1
Tuff, light gray, moderately welded,

few rock fragments of latite,
quartz and sanidine crystals in a
1ight gray ash matrix (Unit 2B) 1

Tuff, light pinkish gray, moderately
welded, few rock fragments of latite
and rhyolite, gray pumice, quartz and
sanidine crystals in an ash matrix
Unit 2A) 37 52

The hole is located about 40 ft west of the northwest corner of the
fence.

WDP:mlk

xc: Price Fernon, ENG-2, MS M984
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TO R. L. Riedel, ENG-2, MS M984 ‘ATE’August 24, 1983

FROM. W. D. Purtymu’n, HSE-8 w MAIL STOP(TELEPHONE: l(Q90/1-195Z

SYMBOL. HSE8-83-570

SUSJECT TEST BORINGS, CHEMICAL SURETY MATERIALS .FACILITY, SM-29,
TA-3, L.J. 6862-3

Seven test holes were drilled on the west side of Bldg. SM-29 south of
Wing 1 (Fig. 1). The bedrock (tuff) is exposed in the area. Only a
thin section (generally less than 1 ft) of gravel and soil was
encountered overlying the-tuff. The tuff penetrated by the holes was a
single ashflow. The tuff’is moderately welded, light pinkish gray,
with quartz and sanidine crystals and crystal fragments, a few small
rock fragments of gray latite and pumice in an ash matrix. The depth
of the test holes is as follows:

J@!l_@l

TH-1
TH-2

,. TH-3
TH-4
TH-5
TH-6
TH-7

,.

The holes did not encounter

22
17
12 .
22
22
22
22

any anomalies in the tuff.

Three test holes were drilled on the west side of Bldg. 29 south of
Wing 4 (Fig. 2). The location of the holesis in the area between the
building ad the parking lot. There is some roof drainage into this
area resulting in a greater zone of weathering and greater than normal
moisture content of the soil ad tuff.. The log of the three test holes
is as follows:

(Ft)
From To

TH-8
~ or fill, brown, clayey, wet o 4
Tuff,,brown, weathered, wet ~~ 4 7
Tuff, light pinkish gray, moderately welded ‘7 22

,,
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TH-9
~or fill, brown, clayey, wet
Tuff, brown, weathered, wet
Tuff, light pinkish gray, moderately welded

TH-10
-or fill, brown, wet
Tuff, light brown, weathered, wet
Tuff, light pinkish gray, moderately welded

WDP:1es

Attachment: Figs. 1 and 2

. .

August 24, 1983
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Fig. 2 Location of Test Holes 8 through 10, south of Wing 4, SM-29
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LosAlamos,New Mexico87545 memorandum

TO Merle Bunker, CNC-5 Group Leader, MS G766
DATE

July 25, 1983

THRIJ Wayne R. Hansen, ‘“’t”””HSE-8 Group Leader:<<MAIL .STOP,TELEPHONE K490/75021

“/j-)q
FROM W. D. Purtymun, HSE-8

S’f MBOL
HSE8-33-513

SUBJECT STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALA:I’I:SCANYO:iA60VE 1A-2

A reconnaissance was made of the north wall of Los Alaqos Canyon above the
site on May 26, 1983. The reconnaissance was made at the request of A.
Lyle, CNC-5. The last inspection of the slope was made on September 21,
1932 (ii8-82-435). Since the last inspection was made, no rocks have lodged
in the rock catchers or in the security fence. There has been no moverw!;t
of rocks or rock falls on the slope.

The inspection of the slope failed t.odetect any rOCkS that are unstahl~;
however, there appears to be a number of blocks along the canyon rim that
are potential for rock fall. If rocks should dislodge, t~,ss;ope below the
cliff face (most unstable area), rock catchers, and security fences abov~
the buildings sholJldprevent the rocks from causing any damage.

The north wall of the canyon was photographed in early June by IS-7 (Ueg.
NO. CN 8303121 through CN 8303130). The photos are in color and are on
file with A. Lyle CNC-5. They were taken from the access road south of tlhe

stream and are overlapping views fron west to east. The pictures document
ttleupper rim of the canyon, the area for potential rock fall. Tile
pictures are to be used for comparison with f~ture inspections.

wD?/pkl
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/Ttmu.
U. R. Hansen, HSE-8 Group Leade /‘MANS’OpflUEp”ONs’K490/667-7952

M* ~~
,‘“>

*now PW. D. purtymun, Don Van Etten & Nao 1 Becker SVM130L: HSE8-83-608

Sucl: PROPOSED BARROJ PIT IN MORTANDAD CANYON

To”facilitate long-range plans for the Laboratory, Robert Turner, ENG-
11, informally requested In September 19.81that HSE-8 consider locating
a barrow area for a.”large.volum. of fill rnater~alto be used in
construction at the Laboratory. The,past source of fill material
located south of Pajarito Acres in Potri;lo Canyon had been depleted.

On possible ”locationthat could furnish a large volum offill
material proposed to ENG-11 was in lower Mortandad Canyon. The area
was visited with .ENG-11and a preliminary st,udywas made in October
1981. ENG-11 placed no time constraints upon completion of the study.
The purpose of this report is to document the study that was made in
the canyon.

If the proposed barrow area discussed in the attached report is to be
considered for use at any time in the future, it is necessaryto protect
this resource by rehabilitating_theexisting infiltrationtati and
constructing a second tank immediately.

WDP:mlk

Attach: Report on proposed barrow pit in Mortandad Canyon

Cy: Robert Turner, ENG-11, MS M701
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GEOLOGIC DESCRIPTION OF THE PROPOSED BARROW AREA IN MORTANDAD CANYON

The fill material in Mortandad Canyon is a sand with mixed with silt

and clay. In the study area there is a volume of about 170 x 10sydsS

of fill material available in the upper 9.yds of the canyon bottom. An

additional 3 x 106 ydss of fill material are probably available in the

canyon east of the study area. About ,2.5miles of existing road will

have to be repaired or improved or a new road about 0.5 miles in length

be constructed to connect with paved road in Sandia Canyon. The latter

is recornnended. Of inwnediateconcern is if this reach of Mortandad

Canyon is to be used as a barrow area the tark to retain runoff west of

barrow area should be rehabilitated (remove sediments) and enlarged and

a second tark constructed. The retention of storm runoffwest of the

proposed barrow area is necessary to prevent contaminationof the fill

material by,transport and dispersion of contaminated sediments from the

midreach of Mortandad Canyon, which receives treated radioactive liquid.
wastes from the industrial treatment plant at TA-50.

I. INTRODUCTION

Mortandad Canyon is one.of the maw long, narrow,

trending canyons that is cut into the Bandelier Tuff.L

Tuff forms the upper surface of the Pajarito Plateau.

southeast

The Bandelier

Mortandad Canyon

heads on the western edge of the pajarito plateau.?@ is tributary to

the Rio Grande to the east (Fig. 1).

. . .

Liquid irxjustrialeffluent: froq the.Waste ?~eatment Plant at TA.-

50 are released into the midreach of ~rtandad Canyon” The treated

effluents ,containtrace amounts of rad.ionuclides.2The effluents, some

waste water, and occasional storm.rurnffmaintain surface flow in a
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short reach of the canyon. The surface flow recharges a small body of

shallow ground water In the alluviun below the effluent outfall from

TA-50. The concentrations of radionuclides in the effluent, waste

water, storm runoff, and shallow aquifer are reduced by ion exchangb

and adsorption with fine materials in the alluvium. A high “build-

up” of radioactivity in the alluviun near the effluent outfall does not

occur as the radionuclides in the alluvium are transported and dispersed

down the canyon by storm runoff. The distance of the transport ad

dispersion of radionuclides is limited to within the Laboratory area.

This is because the small drainage area of the canyon does not produce a

large volume of runoff and there is a large volume of unsaturated alluvium

to adsorb the runoff when it

A. Location of Barrow Area
nii

does occurs

The barrow pits are located east of the area contaminatedby the

transport of radionuclidesby storm runoff. Test holes drilled in the

alluviun of the canyon indicate that the alluviun utierlying the barrow

area does not contain perched waters The eastern limits of the

shallow ground perched in the alluviun occurs about 2500 ft west of the

proposed site. The western extent of the barrow area is at or near the

area of contamination transported by storm runoff, while the eastern

edge extends down the canyon to the Laboratory boundary, which is with

the Sacred Land of San Ildefonso Pueblo. The area investigatedis at

the eastern edge of the contaminated area.

II. OCCURRENCE OF ALLUVIUM

The use of alluviun in the canyon is proposed for the fill

material. The alluvium in the canyon is derived from weathering of the

Bandelier Tuff. It is composed of two units: an upper sand unit about

20 ft thick that was formed by mechanical erosion of the tuff, and a lower

satiy clay unit that is a section of tuff that has weathered in place.i
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The upper sand unit is composed of gravels, sand, silt and clays, while

the underlying sandy clay unit contains a slightly larger percentage of

silts and clay. In general, the silt and clay portion of the alluvium is

small, less than 10% by weight in the upper sandy clay unit. A typical

particle size distribution for the upper sand unit is as follows:

Size Range Distribution

Grade (mm) (Per cent by Meight

Granules 2.36 - 3.96 ~ ~.5

Very Coarse Sand 1.17 -2.36 22.5 J,
Coarse Sad 0.589 - 1.17 42.5

Medium Sand 0.245 - 0.589 16.5

Fiw Sand 0.147 - 0.293 5.5

Very Fine Sand 0.074 - 0.147, 1.5

Silt and Clay ,6 0.074 6.0

The alluviun consists of very few boulders, cobbles, ad pebbles of

rhyolite tuff intermixed with s;nd, silts a~ clay. The sand consists

mainly of medim to very coarse grained crystals, crystal fragments of

quartz and sanidine, and fragments of rhyolite tuff. There are very few

small rock fragments of rhyolite, latlte, and dacite that were incorporated

within the ashflow that has weathered to form the alluvium.
..

The alluvium increases in thickness downgradient in the canyon. At

observation Well MCO-9 the upper sati unit is 20 to 25 ft thick underlain

by a lower sand clay unit that is over 40 ft thick. At MCO-10 the upper

sand unit is about 20 ft thick underlain by over 60 ft of the sand clay

unit. In the lower part of the canyon at the Laboratory boundary, seismic

data confirmed by a test hole indicates the alluvium (upper sand and lower

sand clay unit) is about 120 ft thick.2 Physical and hydrologic

characteristics of the fill material are being determined by an outside
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contractor. The results will be tabulated and transmitted as soon as

results are received.

A. Monitoring Dispersion of Radionuclides by Storm Runoff

Hydrologic studies began in Mortandad Canyon in November of 1960.

Since that time there has been KJ runoff to transport radionuclides out of

the canyon (disposal area) onto the Sacred Area (Fig. 1). The major

transport of radionuclides has occurred and terminated west of the Sacred

Area. It is within this area that contains m transported radionuclides

that the location of the barrow pit is proposed.

1. Radionuclides in Sediments 1978 and 1981. The major radionuclides

released with the effluents into Mortandad Canyon from the treatment plant

at TA-50 are 2s*Pu, 2$9Pu, ad lS?CS. These radionuclides are bound to the

sediments in the stream channel. These sediments in the reach of effluent

flow in the canyon are further transported and dispersed by storm runoff.k

One of the largest runoff events that has occurred in the canyon was late

November 1978 and was about 102 fts’sec at the gaging station near the

effluent outfall. The event was preceeded by several days of snow and rain

that saturated the channel, causing the largest of the number of events to

flow and transport contaminated sediment to near MCO-9 (Fig. 2).

A survey was made of the sediments in the canyon on December 4, 1978

to determine the extent of the transport and dispersion of the

radionuclides in the suspended am.1bed sediments. The survey was made by

collecting sediment samples every 300 ft down the channel to the Laboratory

boundary with the Sacred Land. The samples were analyzed for 2*pu, 2S*u0

and lJ~CS (Table I). The results of the analyses indicated that transport

of Pu and Cs ended between Statiom14 and 15. Based on regional soil

sample fallout concentrations,background 2$*Pu is 0.008 pCi/g; background
2d9pu is 0.028 pCi19; and background *s”~Csis 0.92 pCi/g.b The 2*Pu at’

Stations 14 and 5 is at fallout levels (0.008 pCi/g). The 2% at Station
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14 (0.099 pCi/g) and at Station 15 (0.049 pCi/g) is slightly elevated when

compared to fallout levels (0.028 pCi/g). The l$”]CSconcentrationsdecrease

from 0.43 pCi/g at Station 14 to 0.26 pCi/g at Station 15. These

concentrations are below fallout

A secoml survey was made in

collected and analyzed for *S~Cs

the analyses indicate only minor

levels of 0.92 pCi/g.

October 1981 where sediment samples were

and gross gamna (Table I). The results of

amounts of ‘S~Cs east of Station 14, most

at or slightly above the background level of 0.92 pCi/g.

Based on the two surveys (1978 and 1981) the transport of contaminated

sediments by storm runoff ended between Station 14 and Station 15.

2. In-Situ Radionuclide Survey. An in-situ survey was made of——
sediments in the area (grid area shown Fig. 1) by laying out a detailed

grid (Fig. 3). The in-situ measurements are calculated by assuming a——
uniform distribution of radionuclideswith depth. The stations in the grid

are laid out on 83 ft centers (25 m). The in-situ gamna spectra were taken——
at the 17 grid stations with an intrinsic germanium detector operated from

the HSE-8 Enviromnental Surveillance van. Samples of sediment to a depth of

5 cm were taken at 9 of the 17 grid stations and analyzed in the laboratory

for ‘$]Cs. The in-situ gauwnaspecra was used to determine the ‘S)CS surface——
concentrations, which was compared to the results of analyses in the

laboratory (Table II). The in-situ and analyticalmeasurements for ls~Cs——
are indicative of the transport of contaminants by storm runoff.

Four of the in-situ ‘S~Cs measurements (A-6, C-6, D-6, and F5.5) were——
slightly above background levels of 0.92 pCi/g. The location of these

samples are near the toe of the talus slope along the north side of the

canyon. They are above the braided channel that would carry the storm

runoff. Samples analyzed in the laboratory fran grid locations A-3, A-6, C-

2, and C-6 contained concentrationsof 1S7CS slightly above background
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levels (Table II). There is slight correlation between the in-situ——
measurement and laboratory analyses.

There appear to be some slightly elevated concentrationsof ls~Cs in the

in-situ and laboratory analyses; however, the concentrations are not.—
exceedingly high and are of such low concentrationsthat they do not appear

to be associated with transported contamination in the channel. In-situ——
measurement in the channel at Station 8 and near Station 12 were 11.4 and

4.9’pCi/g, respectively. The sediments at these stations reflect

transport of Contaminated Sediments in the disposal area.

3. Test Holes in Grid Area. Thirteen test holes were drilled in a

grid area of 420 ft square (Fig. 4). The depth of the holes ranged from 28

to 48 ft (Table III). All but two of the holes were completed in alluvium

or weathered tuff (sediment). Two holes located near the northern edge of

the canyon below the cliff (Hole A-7 ad F-6) penetrated 10 and 8 ft of

unweathered tuff, respectively ~Table III).

The cutting from the upper section of the test holes (0-’3ft and from

3 to 8 ft) were analyzed for 1S7CS and gross gamna activity (Table IV). The

‘s~Cs and gross ganrnaactivity in the cutting were at or near limits of

detection and were well below background levels (0.92 pCi/g) for%urface

sol1.

III. VOLUW W ALLUVIUM

The volume of alluvlun in the canyon that can be removed for fill

material Is computed for the grid area and estimated for a portion of the

canyon.

The grid area contalns about 168 x 10s ydS (cubic yards) of fill

material based on the area (18.7 x 10S@2) and depth of the test holes (9

yds). An additional 168 x 10sydS would be available if excavation can be

made to a depth of 18 yds.
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The barrow plt can be extended east of the grid area for 700 yds (2100

ft). Based on a width of 140 yds (420 ft) and an average depth of 18 yds

(54 ft) about 1.8 x 106 ydss of fill material would be available. There is

probably an additional 1 x 106 ydssof fill material east of this area to

the Laboratory and Sacred Area boundary.

IV. DEVELOPMENT ~ TW BARROi AREA

1z
An archaeology survey was made of the area in July 19 $. The only

cultural resource recorded as LA-30638 is located southwest of the grid

area (See Appendix A). Recommendations are made to preserve this site

within A.

Development of the barrow area should be made systematically. In view

of possible transport of contaminates into the area by exceeding the large

runoff event, the existing infiltrationtark in the canyon west of the grid

area should be rehabilitated and a second tank added. If the proposed

barrow area is to be considered, to protect this resource this work should

be done immediately. Rehabilitation of the existing tank entails removal of

sediments that have collected in the tati and enlarge it slightly. A second

tank should be constructed east of the present tank (downgradient)in the

canyon. The purpose of the infiltration tanks is to impound runoff in

order to allow infiltrationof the runoff into the thick section of

unsaturated alluviun (over 40 ft) and retain suspended sediments containing

radionuclides as previously discussed.

At the grid area, about 0.5 to 1 ft of sediments should be removed from

the braided channel area and used to build a dike in the low channel west of

the grid area. This would prevent any local or runoff in the canyon west of

the proposed grid area from entering the barrow pit.

Transport of material from the barrow area could be”on the existing

road that is located on the mesa south of Mortandad Canyon. It joins
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Pajarito Road east of TA-52. The road is quite primitive and will have to

be improved. The length of this unimproved road is 2.5 miles. It is

recommended that a road from the barrow area be constructed over the low

mesa to the north of the proposed barrow area, connecting to the paved road

in Sandia Canyon (the Laboratory Truck Route). This results in a shorter

road construction (0.5 miles) and would result in equal or shorter haul for

the fill material if used in the TA-3 area.
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TABLE I

RADIOCHEMICAL ANALYSES OF SEDIMENTS
(Results in pCi/g except as noted)

December 4, 1978 October 28, 1981

2dep”
Gross

1S’?cs239puStation

6
7
8
9
10
11
12
13
13A
14
14A
15
15A
16
16A
17
18
19
20
21
22
23

Gamma*

---
---
...
---
---

6.6~.26
8.1~.24
12.OXI.34
1500@.38
13.oa.34
15.OfO.36
13.o@.34
13.o@.34
5.7@.26
4.5@.24
4.8~.24
4.6~.24
---
---
---
---
---

0.352*O.036
0.269t0.030
0.194f0.024
0.259~0.026
0.149~0.020
0.153*0.020
0.125~0.018
0.026~0.006

-..
0.002*0.004

0.365*O.036
0.376f0.038
0.289+0.032
0.230*0.024
0.231f0.042
0.322~0.034
1.280~0.100
O.1O4*O.O18

---
0.099M.018

9.40*1.40
8.00H.20
5.40~.80
8.80*1.20
6.90S.00
4.30X3.60
O.67*O.1O
0.89~.28

---

0.43ti.16
---

0.26@ .08
---

0.6020.12
---

0. 59*O. 32
0.72~.20
0.75~0.16
0.43M.26
0.34~.08
0.23@ .16
0.50*0.16

---

---

.-.

---

---

7.50M.60
6.8oa.60
6.50@.60
2.70XI.32
0.45ti.16
1.70a.24
0.82~.18
1.30~.26
o.64a.16
0.29f0.14
0.95M.12
0.72%).14

---

o.oolfo. oo4

..-

0.049$0.014
--- ---

--- ---

--- ---

--- ---

--- ---

-.. -..

0. 021t0. 008
.-.

---

o.OOOfo. oo2 ---

-.. .-.

--- --- ..-

------ ---

*No. of counts per minute/g (NCPM/G)

Note: f value represents twice the uncertainty term for that analysis.
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TABLE II

CESIUM-137 SURVEY OF AREA
(Pcilg)

In-Situ

A-1
A-2
A-3
A-4
A-5
A-6
A-7
B-3
B-5
c-2
c-4
C-6
D-5
D-6
E-7
F-5.5
F-6

0.47*0.08
0.36*0.08
oo46to.08
0.43*0.08
0.45~0.08
1.25*0.14
0.37f0.08
0.42f0.08
o.49to.08
0.45i0.08
0.45*0.08
1.29~0.14
0.50*0.08
1.2350.14
0.78*0.14
1.06f0.14
0.65M.12

*oepth ()-scm afIillySiSin

Note: * value represents
for that analysis.

I

Laboratory
Analysis*

. . .

0.41f0.06
1.09m.12

---

1.36W.12
2.83~.36

---

O.5OM.1O
0.18ti.04
1.32M).18
0.91f0.16
2.33X).14

---

.-.

---

. . .

.-.

Lboratory

twice the uncertaintyterm
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Hole
Number

A-1
A-4
A-7
B-2
B-6
c-3
c-5
D-4
E-3
E-5
F-2
F-4
F-6

TABLE III

LU ~ TEST BORINGS

Depth (ft)
Alluvium or
Ueathered Unweathered
Tuff
(Brown)

O-28
0-48
0-18
0-28
0-28
0-28
0-28
0-28
0-28
0-28
0-28
0-28
0-20

---

---

18 - 28
---

---

---

---

.-.

-..

---

.-.

---

20- 28
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TABLE IV

CESIUM-137 IN CUTTINGS FRCX4TEST HOLE
(pCi/g)

Depth (ft)

Test Hole.-

A-1
A-4
A-7
B-2
B-6
c-3 ‘
c-5
D-4
E-3
E-5
F-2
F-4 ~~
F-6

o-3 3 -8

o.)9fo.18

0015*0.14 “
0018*0.12
0.04f0.06
0.05f0.06
0.05t0.06
0.01*0.04
0.15t0.06
0.14*0.20
0.07f0.08
O.O7*O.1O
o.06to.06
0.0920.08

Note: * value represents twice
term for that analyses.

o.15a.lo
0.024.20
O.1OKI.16
0.05%).04
o.06fo.06
0.08~,04
o.03m*lo
0.01~.08
0.03~.12
0.13~.16
0. Olm.08
o.06a.08
0.02q.14

the uncertainty
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GROSS GAMM4 IN

Test Hole

A-1
A-4
A-7
B-2
B-6
c-3
c-5
D-4
E-3
E-5
F-2
F-4
F-6

TABLE V

CUTTINGS FRCt4TEST HOLES
(NCpM/G)

Depth (ft)

o-3

Soofoozs

d,sfoozd

7.4~0.28
3.9ko.24
3.8~0024
700~o.26
403f0024
7.2~o.28
608*OC13
4,3*oc12

9.2ti.15
403to.12

8.5*.14

3-8

6.8ti.26
5.2ti.24
7.4S.28
7.5f0.28
4.6~.24
7.4S.28
5.8ti.26
5.5@.26
7.7XI.28
5.l@.24
8.lKI.28
4.2@.24
5.7Xl.26

Note: t value represents twice the uncertainty
term for that analysis.
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APPENDIX A

ARCHEOLOGICAL AND CULTURAL SURVEY
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APPENDIX A

Museum of New Mexico:

I!!!!iEDate: 7/15/82

To: Ken Rea, H-8, thru Wayne

:FrOlll:David H. Snow’
6

#-

Memorandum ~JIi
Lo

.Cj?i$, d
YSJ~ 1[.“’/ /

R. Han , H- roup Leader

Subject: ARCHEOLOGICAL SURVEY, Mortandad Canyon

I have inspected cultural resources.recordedas LA 30638 (see attached
Museum of New Mexico Site Survey form), on 6/16/82, as a result of bei’ngin-
formed of proposed borrow’pi~ activities in the area. The site lies on a low
terrace above the floor of Mortandad Canyon, 2600 feet (792m)west of the
Santa Fe’County Ii’he,and 1200 feet (366m)north of the Sandoval County line,
in Sec.’24, Townsl’Iip19N, Range 6E, Los Alamos County, on lands owned and
managed by Loe Al~os National Laboratory. The brief description of this
historic site; a 20th century line “campor s~ilaz seasonal use.site that
is provided in the survey form, is augmented hereby the information recor-
ded by me in June.

IA 30638 appears tc”have consisted of a temporary structure, presumably
constructed of logs”’(’representedby several badly burned timbers) and roofed
by sheets .qfcorrugated metal present on the site8 a cement lined rock walled
cistern whi”chmay have had a plank top an~a’bucket.hoist$ a flimsy pole and
barbed wire corral, and as yet undetermined but suspected surface features
suggested by a possible stone foundation alignment near the cliff base, and
a slight rectangular depression near the corral (see attached sketch map).
The site lies at the base of the south wall of Mortandad canyon and addition-
al temporary structures may have existed at the base of the canyon wall im-
mediately to the south of the center”of the site.

Artifacts observed can be divided into several categories based on their
presumed role and function in site activities% (1) those that suggest re-
peated functional requirements, such as stove parts, metal buckets, pails and
paint cans altered for continued use after the orig$nal contents were used,
dish fragments, mason jar ●nd similar glass containers and, of course, the
construction materials, including nailsz (2) those that represent use-discard
such as food tinst cartridges, and bottle IPass= The latter, in particular,
seem to represent transient and probably repeated use of the site since they
consist of sardine (or similarly packaged fish) tinsv condensed milk cans,
coffee cans and a minimum of bulky~ breakable bottles. The former category
consists of items which might be ●xpected to remain at a site that saw re-
peated short-term use (over-nightto UP to ● week or more in duration) to aid
in preparing meals, collecting water, storage of perishable, ●nd protection
from rodents, insects or other animals for periods of time.

The artifact assemblage represents, pending additional analysis and iden-
tification, a limited use configuration during the period ca. AD 1920-40.
Federal control of the area in January 1941 precludes use of the site for
traditional purposes after that date. A single piece of purple glass may re-
present an ‘heirloom’possession (manganese was no longer added to glass flux
●fter 1921) or it may indicate use of the site prior to 1921.

While archeologists have pieced together ● reasonable picture of prehis-
toric live on the Pajarlto Plateau based, in part, on information generated
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APPENDIX A (cent)

MEMO: Ken Rea, page 2

through the auspices of LANL, virtually nothing is known of the use of the
region prior to US Government occupation of much of the region in the 20th
century. LA 30638 represents a segment of the local and regional data base
known and suspected to exist, which can inform on a variation of traditional
western US life-styles, that of the ‘cowboy’. As practiced by traditional
hispano cultural participants during the years following US occupation in 18-Is,
the seasonal transhumancepattern of herding (both sheep and cattle) con-
trasts with a similar pattern involving seasonal crop specializationin
areas typified by the Pa]arito Plateau.

There are apparently similar sites on LANL land but, lacking 100% sur-
vey, the ta~get population of seasonal Anglo/Hispano sites of which LA 3063S
is an as yet unknown sample, its significance for future scientific and cul-
tural research is high. Such research is aimed at elucidating and explaining
local transhumant patterns of the late 19th and 20 centuries with particular
focus on agricultural patterns in the Tewa Basin. For this reason we recom-
mend presentation in place until such time as the potential data base is ade-
quately identified and quantified for assessment of its contribution to local
and regional culture history and processes.

Recommendations. Using the cistern as an approximate center of the archi-
tectural and artifact distribution, that is, the site limits, an area was
paced off which represents the zone of potential adverse impact on the site.
This area is indicated on the attached sketch map and measures approximately
35-40 m N-S and 80 m E-W, and includes a buffer zone around the limits to the
●ast and west. No architecture was noted north of the road, although scattered
artifacts are present; in the ●vent borrow activities occur in this direction,
the surface should be 100% collected‘topreserve existing artifacts connected
with the use of LA 30638. Fencing should be erected as indicated on the map
prior to borrow activities to protect the site. In the event this site cannot
be avoided it is recommended that a program of mitigative action be formulated
and submitted to the appropriate Federal and State officials for review and
concurrence.
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LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO R. L. Marsh,-ENG-9, MS M702

FFIOM W. D. Purtymun, HSE-a,?@

SYMBOL HSE8-83-723

SUBJECT TEST BORINGS FOR PROPOSED BUILDING IN

The following presents the log of the
shown on Figure 1.

Test Hole 1

Asphalt and gravel
Tuff, light brown to
Tuff, brownish gray

Test Hole 2

Asphalt and gravel
Tuff, light brown to
Tuff, brownish gray

Test Hole 3

reddish gray

reddish gray

As~halt and qravel
Fill, light brown, silty sand
Tuff, brownish gray

Test Hole 4

Asphalt and gravel
Fill, light brown silty sand
Tuff, light reddish brown
Tuff, brownish gray

Test Hole 5

Fill, gravel and sand
Tuff, brownish gray

Test Hole 6

Soil, light brown
Tuff, brownish gray

133-1

DATE.&tOber 28, 1983

MAIL STOP{TELEPHONE: K490/7-7952

MUSEUM PARKING LOT

test holes, while locations are

(Feet)

From

o
1
6

0
1
7

0
1
3

0
1

;

o
4

0
2

To

1
6

28

1

3
28

1
2

2:



R. L. Marsh
HSE8-83-723

-2-

a.

October 28, 1983

The tuff exhibited a variety of color, due perhaps to deposition near
the source area (Vanes Caldera); however, the test holes penetrate
only one ashflow unit. The unit is a moderately welded tuff. The tuff
is composed of quartz and sanidine crystals and crystal fragments, a
few small rock fragments of pumice, rhyolite and latite in an ash
matrix. The moderately welded tuff has a safe bearing capacity of
about 5000 lbs/sq. ft. The moisture content of the tuff appeared quite
dry, estimated at about 5% by volume.

The test borings encountered no anomalies in the tuff that would effect
foundat

WDP:pb

Att. F

on design.

g. 1 - Location of Test Holes in Museum Parking Lot.
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MmaimKDs
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

To Dean Miller, ZIA Co, MS-A199 DATE October 31, 1983

FBOM W. D. Purtymun, HsE-8~ MAIL STOP/TEL EPllONE K490/667-7952

SYMBOL HSE8-83-726

SUBJECT TEST BORINGS SIGMA MESA

The following logs are of three test holes drilled on Sigma Mesa.

Hole #1
might brown, silty loam
Tuff, light pinkish gray
Tuff, light brownish gray

(Set)
Em To —

Hole #3
might brown, silty loam o 3
Tuff, light pinkish gray 3 38

Hole #7
might brown, silty loam o
Tuff, light pinkish gray 4 3:

The tuff penetrated by the deep test hole represents two ashflow units;
however, the units are,very similar as they are moderately welded tuffs.
The tuff units are composed of quartz and sanidine crystal and crystal
fragments, a few small rock fragments of dense dark gray rhyolite and
latite in an ash matrix. The moisture content of the tuff is low,.,,,

..,’ probably around 5% by volume.

The moderately welded tuff has a safe bearing capacity of about 5000
lbs/sq ft. The tuff contains joints and ’fractures, most of which are
vertical or near vertical.

The test borings encountered no anomalies that would effect foundation
design or the construction of a 100 ft shaft using the bucket auger rig.

The bucket auger tends to pull blocks of tuff from the shaft walls when
the pilot hole is being reamed to a larger diameter. This occurs due to
the presence of the vertical or near vertical joints in’the tuff.

,

To construct a shaft with smooth walls, drilling or reaming the pilot
hole to a larger diameter should be made in several increases in diz-
meters, instead of one step. However, if reaming the pilot hole to a

larger diameter, for example 4 ft to 11 ft, can be made in only one step,
the drilling should be smooth, not in a sudden broken manner, cutting
only a small amount of tuff at each turn of the auger. Either method
should produce a shaft with smooth walls.

WDP:mlk
134-1

cc: Vern Penny, ZIA Co. MS-A199
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MISCELLANEOUS INVESTIGATIONS

Group HSE-8 furnishes geologic, hydrologic, and test drilling

support to other groups in the Laboratory and Zia Company. The

investigations in 1983 included test borings for preliminary foundation

investigations, rock fall reconnaissance, support to the U.S. Geological

Survey in construction of a test facility, and investigation of a barrow

pit. The data collected during these investigations supplements the

environmental monitoring program. The data plays an important part in

disposal and storage of wastes as well as locations of the monitoring

net for disposal areas.

A. Test Borings, Foundation Design or Geologic Information

&dJ~.
Ten investigations were made for the Laboratory and Zia Company in ~~-~ +F5~/4

1983. Forty-seven test holes were drilled with a total of 358 m of psi

soil, fill or tuff penetrated. 56.4?’4/
&&, /’>,/1.

O

April 11: Ta-55, Office Addition, ENG-2:

Four test holes ranging in depth from 2 to 4 m penetrated fill

material overlying the moderately welded tuff of Unit 3.

Iiay3: TA-54, Proposed Building, ENG-2:

Four test holes 5.5 m in depth penetrated a thi”nsoil zone and were

completed in a moderately welded tuff of Unit 2B.

Hay 25: TA-51, Proposed Environmental Research Laboratory, ENG-2:

Four

completed

August 3:

Four

test holes 6.7 m in depth penetrated a

in a moderately welded tuff of Unit 3.

TA-35, Proposed addition to Building,

test holes 8.5 m in depth penetrated a

thin soil zone and were

ENG-2:

thick section of fill

material and are completed in a mdoerately welded tuff of Unit 3. The

test holes were located on fill material next to the run of Mortandad

Canyon.

134-2



LosAoamm
LosAlamos NationalLaboratory
LosAlamos,NewMexico87545 memorandum

TO. R. L. Marsh, ENG-9, MS K702 DATE: January 5, 1984

THW: Wayne R. Hansen, HSE-8 Group LeadM AIL STOP/TELEPHONE K490/7-7952

FROM w. D..Pa8*mM+w;..Hs8-8’ SYMBOL, HSE8-84-13

BUBJECT: SOIL TEsT B0RING5 FOR PROPOSED VISITOR ENTRY STATION, SII-43 (REF: ENG-9-
754-83 )

Six test borings were drilled at locations shown on Figure 1. The
locations are differ from the proposed
the rig in the area was limited due to
the borings are as follows:

Test Hole 1
Soil, brown, clay, wet
Soil, black, clay, wet

hole location plan. Access with
vehicles parked in the area. Log of

Soil, brown containing weathered pumice, wet
Tuff, light reddish brown, upper 2 ft, weathered

and wet

Test Hole 2
Soil, brown, clay, wet
Soil, brown, containing some minor amounts of
pumice, wet

Soil, brown, clayey wet, maybe intensely
weathered tuff
Tuff, light reddish brown, upper 2 ft weathered,
wet

Test Hole 3
Soil, brown, clay, wet
Soil, brown, containing weathered pumice, wet
Tuff, light reddish brown, upper 2 ft
weathered, wet

Test Hole 4
Soil, brown, some clay, wet
Tuff, light reddish brown, upper 3 ft
weathered, wet; two zone of brick red tuff
at about 11 and 15 ft (probably joints)

(ft)
From To—

o 4
4 5
5
8

0
5

7

10

0
6
8

8
23

5
7

10

23

6
8

23

0 6

6 23
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R. L. Marsh
HSE8-134-13

-2- January 5, 1984

(ft)
From To

Test Hole 5
—

Soil, brown, clay, wet o 6
Tuff, light reddish brown, upper 2 ft 6 23

weathered and wet

Test Hole 6
Soil, brown, clay, wet o 7
Tuff, light reddish brown, upper 4 ft 7 23
weathered, wet, joint filled with wet
clay at about 9 ft

The foundations should”be extended into the unweathered tuff which is at
a depth of 8 to 12 ft. The. soil or fill material penetrated in the upper
part of the holes is quite wet probably in the order of 30 to 45%
moisture by volume and contains a large amount of clay. The clay is
quite plastic. The tuff, unweathered, has a safe bearing capacity of
about 3000 lbs/sq ft. The foundation should extend into the unweathered
tuff. The unweathered tuff is a light reddish brown moderately welded
tuff consisting ’of quartz and sanidine crystals and crystal fragments, a
few small rock fragments of pumice, latite and rhyolite in an ash matrix.
The test holes encountered no anomalies in the unweathered tuff which
would effect the foundation design.

WDP :pb

Att: a/s
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LosAllamos
LosAlamos.NationalLaboratory
LosAlamos,New Mexico 87545 memorandum

,0 Miguel Salazar, HSE-7, MS J592 diktOber 31, 1983

,.OM,W. D. Purtymun,
?

HSE-8 ~>~~ ~A,,sTo,,,~,~P.0W90/667-7952

,YM,O, HSE8-83-728

,U,,,C,SHAFT INSPECTION

Shafts No. 191 and 192 for disposal of wastes from the Meson Faci 1ity and
Shafts No. 121, 122, 123, and 124 in the shaft deposit area were
inspected and meet criteria for disposal of solid wastes as set forth in
guidelines of December 10, 1980, Memo. H-7-80-660

Shafts No. 191 ad 192 are composite or connected three (3) 8-ft diameter
shafts. These shafts contain numerous blocks of tuff pulled from shaft
wall during construction. Extreme caution should be exercised in working
around these shafts as surface is undercut on the north side where blocks
of tuff have fallen or pulled out of the shaft wall.

WDP :mlk

cc: John Warren, HSE-7, MS-E516
Don Mayfield, HSE-8, MS K490
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Losmlimos
LosAlamos NationalLaborator
LosAlamos,New Mexico8754E memorandum

10 Miguel Salazar, HSE-7, MS J592 ‘ATE’November 16, 1983

FROM
w

W. D. Purtymun, HSE-8 ‘ ‘“L‘TOp’TELEpHONEK490/7-7952

SYMBOL HSE8-83-787

s“’’’”” PIT 26 INSPECTION - NOVEMBER 10, 1983

Pit 26, Area G, TA-54, was inspected to determine if the pit complies with
the guidelines issued for the construction and use of pits for the disposal
of solid radioactive wastes (H7-80-660, December 10, 1980).

The pit is dug into Unit 2b of the Tshirege member of the Bandelier Tuff.
The unit in thepit consists of two ash flows. The contact between the two
flows occurs at an elevation of about 6992 ft. The contact is shown by an
increase in the amount and size of dark gray devitrified pumice fragments
in the top of the lower ash flow. The contact is nearly horizontal, though
in places becomes indistinct. The tuff in both flows is a gray moderately
welded tuff, consisting of quartz and sanidine crystals and crystal
fragments with a few rock fragments of rhyolite, latite, and pumice in a
gray ash matrix.

The tuff in the walls of the pit is broken by joints that formed as the ash
flows cooled. Most of the major joints are vertical or nearly vertical.
They range from closed to open. Beneath the thin soil zone (less than 1 ft
thick) exposed in the walls of the pit, the joints are filled with clay.
At depth the joints may be filled with clay or open slightly with the joint
face weathered with a thin layer of clay. The fresh joint faces exposed in
the walls are the result of excavation of the pit; the tuff pulled apart.
The frequency of the joints is about one master joint for every 6 to 8 ft
of wall of the pit. This frequency is normal at Area G. The floor of the
pit is covered with a layer of crushed tuff. The joint openings in the
walls or joint systems in the floor (filled with tuff) are not of a size to
require remedial action.

The pit is about 310 ft long, 50 ft wide, with a maximum depth of 35 ft
(Engineer Drawing No. R-5030). The floor of the pit is ramped at the long
dimension to allow construction and vehicle access during disposal
operations. Total excavation of tuff was 22,200 cubic yards.

The long dimension of-%hfe pit is northeast-southwest. The “spill point” or
lowest area is the southwest corner of the pit.

WDP :mlk 137-1

In summary, the inspection of Pit 27 indicates that the pit is in compli-
ance with the guidelines and is suitable for disposal of wastes. The
finished pit has been documented by photographs that are on file in HSE-8.



Lclwwnmos
LosAlamos NatIonalLaboratory
LosAlamos,New Mexico87545 memorandum

TO Richard Crombie, ENG-11 Group Leader, MS M701 DATE February 3, 1984

FROM ‘%@U. D. Purtymun L ~ “{’STO’’TELE’”O~EK490/7-7952

SYMBOL HSE8-84-79

SUBJECT LOCATION AND DESCRIPTION OF SOIL SAHPLING STATIONS

Attached are locations and descriptions of soils that were

analyzed for physical properties by Fox and Associates and by New

Mexico State at Las Cruces.

Wl)P:les

Attach: als

Cy: Dean Keller, ENG-4, MS M700
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Generalized Locations of Sample Stations—

Gravel pit near S-Site (South Site)
Mortandad (Canyon)
S of building (east ofTA-59 and tank)
Soil near Mortandad ruins
Canada del Buey
Sandia near Sant. Landfill
Area of fill (Area G, TA-54)
Sandia behind dump (Sandia Canyon)
Fill near TA-50
Gravel pit near Meson

)
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SHEET LAYOUT
I 1 I

13 20

* 6 14 21

J

2 5 h 15 22

\ _

6 10 16 23

;*7\
t (7

●
L-----

INSERTS :*

Sheef 7tnfo6 t 12

1 18 25>

Sheefl Zintoll L----”
/

19

1 I

MAPPING COMPLETED..BY PHOTOGRAMMETRIC METHODS UTILIZING 1:30,000
& 1:28,000 PHOTOG~A~HY OBTAINED DURtNG NOVEMBER 1976 WITH A
ZEISS RMK A 15/23 C,~MERA OF 153.42mm CALIBRATED FOCAL LENGTH,
MAPPING BASED ON @NTRO.L SURVEYS TIED TO THE NEw MEXICO

..

STATE PLANE COQF!QJN,ltTE SYSTEM. (CENTRAL ZONE).
MAPPING COMPLETEti ‘IN ACCORDANCE WITH NATIONAL MAP ACCURACY
SPECIFICATIONS.

400 200 0 400 800 FEET

I I
100 50 f! 109

-a-
L.. . 320 500 VE’ER

GRAPHIC SCALE: 1 in.=400 ft. CONTOUR INTERVAL 10 ft.

The ten locations of the sampling stations are shown on sections of the
Ortho/Topo series of maps. The maps in,this series are on file with
Engineering Group 2 (ENG-2). The layout sheet is shown above. The map
scale is 1 inch = 400 feet and contour “interval 10 feet. Samples collected
were representative of the media, either soil, alluvium, or tuff. A brief
description of the material tested is included on the location and descrip-
tion sheets that follow this page. Tuff units referred to are from the
Tshirege member of the Bandelier Tuff. The tuff sampled is crushed in
a size range from sand to gravel.
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Location is on sheet 2 of 25.

Location 1 - Gravel Pit near S-Site (South Side)

Sample is of alluvium deposited on the western edge of the Pajarito
Plateau from Vane Canyon, The gravels represent transport from the
flanks of the mountain west of the plateau and consist of volcanic
debris, boulders of latite, rhyolite, and densely welded tuff in a
matrix of sand and gravel. The alluvium or gravels from this area
were used in the past for fill and roadbed material. The volume of
gravels remaining is unknown.
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Locations on sheet 10 of 25.

Location 2 - Mortandad (Canyon)

Sample of alluvium derived from weathering and erosion of the
tuff, deposited on the floor of Mortandad Canyon. The alluvium
consists mainly of quartz and sanidine crystals and crystal fragments,
a few small rock fragments of tuff, latite, and rhyolite is a silty
sand matrix. Area proposed as a barrow pit for fill material (memo
HSE8-83-608.

Location 4 - Soil near Mortandad Ruins

Sample of soil derived from weathering of underlying tuff of
Unit 3, maximum thickness at 2 feet. (For comparison of a soil at
a higher elevation in pines see Location 3.)
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Location on sheet 4 of 25.

Location 3 - S of Building (East ofTA-59 and Tank)

Sample of soil derived from weathering of Unit 3. Thickness
less than 3 feet. (For comparison of a soil at a lower elevation
in pinon and junipers see Location 4.)
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Location on sheet 9 of 25.

Location 5 - Canada del Buey

Samples of weathered tuff from an area considered for a sanitary
landfill (memo HSE8-83-550). Tuff weathered from Unit 3 and under-
lying Unit 2B. Consists of quartz and sanidine crystals and crystal
fragments, small rock fragments of dense latite and rhyolite in a
weathered-silty sand matrix.
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Locations on sheet 4 of 25.

Location 6 - Sandia near Sanitary Landfill

Sample of soil and some tuff excavated from pit that will be
to cover sanitary wastes. Soil derived from weathering of Unit 3,
the underlying tuff.

Location 8 - Sandia behind Dump (Sandia Canyon)

Samples of alluvium from stream channel derived from weathering
of Units 2 and 3. Quartz and sanidine crystals and fragments,
small rock fragments of tuff, rhyolite, and latite in a silty sand
matrix. Proposed for use as fill and cover material for a sanitary
landfill in canyon. Alluvium is probably less than 4 to 5 feet
thick.
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Location on sheet 16 of 25.

Location 7 - Area of Fill (Area G, TA-54)

Samples of moderately welded tuff of Unit 2B excavated from a
radwaste pit for solid wastes. Used for cover material between
layer of wastes and final cover. Unit 2B consists of quartz and
sanidine crystals and crystal fragments, small rock fragments of
pumice, dense rhyolite and latite in a gray ash matrix.
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Location on sheet 4 of 25.

Location 9 - Fill near TA-50

Sample of final cover used to cap the northwest corner of
Area C, which consists of pits filled with radwastes. The material
consists of a mixture of soil, weathered, and fresh tuff.
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Location on sheet 8 of 25.

Location 10 - Gravel Pit near Meson

Sample of moderately welded tuff of Unit 2B consisting of
quartz and sanidine crystals and crystal fragments, a few small
rock fragments of pumice, dense rhyolite and latite is a gray ash
matrix. Material from pit is used for fill and cover material.
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COLLEGE OF AGRICULTURE AND HOME ECONOMICS

DEPARTMENT OF CROP AND SOILSCIENCES
Box 3Q/las Cruces, New Mexico880CQ
Telephone(505)646-3405

October 12, 1983

Los Alamos National Lab
Accounting Department
P.O. BOX 1663
Los Alamos, NM 87545

Soil analysis (Lab #4461-4470)

Sample
I Gravel Pit Near S-Site
l-Mortandad

3S of Building
+Soil Near Mort. Ruins
<Canada del Buey
LSandia Near Sant. Landfill
?Area of Fill
J!Sandia Behind Dump
~ Fill Near TA 50

IL Gravel Pit Near Meson

Sample

Gravel Pit Near S-Site
Mortandad
S of Building
Soil Near Mort. Ruins
Canada del Buey
Sandia Near Sant. Landfill
Area of Fill
Sandia Behind Dump
Fill Near TA 50
Gravel Pit Near Meson

pH
6.75
7.02
6.58
6.73
6.52
6.67
7.89
6.38
7.39
8.27

mmhos/cm %
EC

0.33
0.22
0.35
0.47
0.38
0.38
1.58
1.72
1.43
0.1”7

Tex-we

Sandy Loam
Sand
Silt Loam
Silt Loam
Silt Loam
Silt Loam
Silt Loam
Silt Loam
Silt Loam
Sand

ESP
0.2
0
2.9
2.4
1.4
0.4
5.5
2.3
2.7
5.1

1/3 bar

OM
0.26
0.13

1.08
0.33

0.56
1.27

0.23

0.75

0.69

0

15

6.7

4.3

15.8
9.2

14.2
13.5

11.7

15.1
14.3

5.2

N
1.8
0.9

0.4
0.6
0.4
1.5
4.3
0.3
2.5
0.3

bar

5.1
2.5
7.3
4.7
6.3
5.8
3.1
6.1
6.2
1.3

------Pam ------

P K
3.2 7.1
1.5 9.4
0.9 13.4
1.2 5.7
1.5 9.5
2.1 19.5
1.2 18.2
0.6 4.3
3.2 27.1
0.9 2.9

cm/hr
Hydri’;~licCond.

16.1
30.0
0.7
4.2
3.0
1.3
4.2
1.3
4.8
51.8

cc Mr. Crornljie~Purtymun
Mr. Archie Velarde
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Job No. 430670

Project: LF3-K9537-1

Sieve Analysis on Soil from Canada Del Buey, sampled by Client on
September 6, 1983.

S1 EVE ANALYSIS

Sieve Size

No. 4

No. 10

No. 40

No. 80

No. 200

MOISTURE CONTENT

5.6% (as received)

FALLING HEAD PERMEABILITY TEST

8.85 X 10-7 feet per minute

% Passinq

100

98

77

72

61.6

ATTERBERG LIMITS

Liquid Limit - No Value

Plasticity Index - Non Plastic

138-13



F. M. FOX E ASSOCIATES, INC.
Consulting Engineers and Geologists

F-,.,,. FOX & ASSOCIATES, INC.
3412 BRYN MAWR DRIVE, N.E.

AL8UCIUERCNJE. NEW MEXICO 87107
(505) 884-0900

GRADATION TEST RESULTS

GRAVEL o ~o SANO 38 YO SILT ANO CLAV 62 ~0

LJQu IO LIMIT NV q, ●~ASTICITV INucx NP 0?,0

Molsrunc - PERCCMT ar au’t’ WEIGHT
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1*O
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COMPACTION TEST RESULTS

CO MPAC71C% ?- E%l- PfiaCZDU~E AASHTO T-99, Method A

SAMPL% OF SILT, very sandy, brown (ML)
VQOM Canada Del Buey Date Sampled: 9/6/83 }-IC,

138-14



LosAlminos
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO Dave Trujil lo, ENG-2, MS M984 DATE: February 21, 1984

FROM: W. D. Purtymun, HSE-8 * MAILSTOp/TELEfWONE:K490/7-7952

SYMBOL. HSE8-84-112

SUBJECT TEST HOLE, GAS FACILITY

The log of the hole is as follows:

Asphalt o- 1 ft
Fill material and gravel 1 -3ft
Tuff, weathered, light gray 3 -4ft
Tuff, moderately welded, dark gray 4 - 7 ft

The moderately welded tuff contained some excess moisture, but should
have a safe bearing capacity of 3000 to 4000 lb/sq ft. A joint
penetrated near the bottom of the hole (brick red cuttings) should
cause no problem with the design.

WDP:les
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Lcmdlminos
LosA!amos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

To: Harry Patterson, HSE-7, MS E516

&

DATE: March 1, 1984

THRU: Wayne R. Hansen, HSE-8 Group Leade “MAILSTOP/TELEPHONEK490/7-7952

,
FROM: W. D. Purtymun, HSE-8’!W SYMBOL. HSE8-84-129

SUBJECT: INSPECTION OF SHAFT 29, AREA L, TA-54

Shaft 29, dug in December 1983, was inspected on February 29, 1984, and
determined suitable for disposal of organic wastes. The shaft is 6 ft. in
diameter and about 65 ft. deep. The shaft is not straight but drifts to
the north about 4 to 5 ft. at total depth of 65 ft. The shaft penetrated
two ash flows of rhyolite tuff. The upper flow is Unit 2 B and the
underlying flow is Unit 2 A of the Tshirege Member of Bandelier Tuff. The
contact between the two Units occurs at a depth of about 22 ft. Joints and
fractures were few in the walls of the shaft. One near vertical joint
occurred in the upper flow terminating at the contact at about 22 ft. The
joint was trending east-west and intersected the shaft in the northeast and
northwest quadrant. A few roots were present in the upper 15 ft. of the
joint. Several small blocks of tuff were pulled from the joint when the
shaft was being reamed to the 6-ft. diameter. Brown clay plates the joint
face in the upper part of the shaft.

The shaft is suitable to disposal of packaged organic wastes.

WDP:pb

Cy: Karen Bale, HSE-7, MS E516
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Lomhnms
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO,

FROM:

SYMBOL.

SUBJECT

OATE: March 16, 1984

Miquel D. Sala Zar, HSE-7, DispOs&~lL sTOPITELEPHoNE: K592/7-6095
Sites Engineer

HSE-7B-84-12

PIT 29 EXCAVATION

We propose to excavate Pit 29 by changing the end slopes
from 1 on 3 to 1 on 2.5 and 1 on 5 to 1 on 2.5. The side walls
slopes will be excavated per our usual practices. An entrance
and exit ramp will be excavated constructed as shown on figure
1, 2, and 3.

The modified end slopes will give us additional burial
volume on this pit.

We foreseen no operational problems nor any design crite-
ria preachment.

Please advise and approve or disapprove this proposal.

MDS/rfg

xc: K. A. Bale, HSE-7, MS-K592
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bswm~~..!,,: ... . ‘“.

Los~larnds~~a~dnalbbbfiiory
LosAlamos,New Mexico87545 memorandum

TO

THRU:

FROM:

SUBJECT:

R. L.

W. R.

W. D.

Riedel, ENG-2, MS M984 DATE: Apri1 27, 1984

kHansen, HSE-8”Group Leade<~ “?4Al~5.Op,~~~~p.0.~:K490/7-0810

,urtym~ndN M*er,HSE-8

. . SYMSOL HSE8-84-291

TEST BORING AT BUILDING SM-41O-TA-3, BUILDING ADDITION; L.J. 7671-3

A test hole was augered north of building SM-41O, TA-3, near Test Hole 1 as
indicated on your drawing. Only one hole was drilled as access with the
drill rig was limited. The hole penetrated about 5 ft of soil or fill
material that was quite wet. It was underlain by about one foot of dark
gray tuff that contained a large amount of moisture. This in turn was
underlain by a fairly dry light to dark gray moderately welded tuff. The
hole was completed at a depth of about 12 ft. The tuff has a safe bearing
capacity of about 5000 lbs/sq. ft.

The wet soil or fill overlying the tuff is the result of snow melt on the’
north side of the building and lawn irrigation. The foundation should be
set down into the tuff.

WDP:NMB:pb
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L@Yhinlos.,-,4
LosAlarn& NatiofialIiaboratory
LosAlamos,New Mexico87545 memorandum

TO: Harry Patterson, HSE-7, MS E516 OATE: 21 May 1984
,1

/’#fj
THRu: Wayne R. Hansen, HSE-8 Group Leade L OPITELEPHONE’K490/7-0810

,t’ --
FROM: W.D. Purtymun, HSE-8 F Pb

SYMBOL HSE8-84-357

SUBJECT: INSPECTION OF SHAFT 31, AREA L, TA-54

Shaft 31, dug April 1984, was inspected on May 7, 1984, and
determined suitable for disposal of organic wastes. The shaft is 6
feet in diameter and 61 feet deep. As with Shaft 29, it is not
straight, but drifts to the North 3 to 4 feet at a total depth of 61
feet. The shaft penetrated two ash flows of rhyolite tuff. The upper
flow is Unit 2B and the underlying flow in Unit 2A of the Tshirege
Member of the Bandelier Tuff. Thee ontact between the two ash flow
occurs at a depth of about 20 to 22 feet. A major joint in Unit 2B
strikes east-west and dips slightly to the northwestand terminates at
the contact between the two ash flows. A second joint, below the
contact in Unit 2A, strikes northeast-southwest ‘is near vertical. At a
depth of about 45,feet, a block of tuff about 1.5 feet wide, 3 feet
long, and 1.5 to 2.5 feet within the wall of the shaft was pulled out
during construction.

The shaft is suitable for disposal of packaged organic wastes.

WDP/ls

Cy: Karen Bale, HSE-7, MS E517
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Loslikmims
LosAlamos NationalLaboratory
LOSAlamos,lXewMexico87545 memorandum

TO Miguel Salazar, HSE-7, MS J592

&

DATE 21 May 1984

THRU: Wayne R. Hansen, HSE-8 Group Lead ‘L TOP/TELEPHONE: K490/7-0810

SUBJECT:

M.D Purtymun, HSE-8 w f;
LOCATION OF DECONTAMINATION

SYMBOL. HSE8-84-356

PIT

The new pit is to be located in the southwest corner of the
proposed Pit 31. This pit replaces the old decontamination pit that
was destroyed during the construction of Pit 29. The new pit will be
about 50 feet long, 20 feet wide, and about 5 feet deep with an
entrance ramp on the long dimension. About 0.5 feet of gravel will be
placed in the floor of the pit.

The location of the pit and limited use (decontamination of suspect
contamination of vehicles or equipment at the site) will not compromise
the use of the area for storage and disposal of solid wastes.

HDP/ls

Cy: B. Mayers, HSE-7, MS J592
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LosAlam~~
LosAlamos Na~[onalLaboratory
LosAlamos,New Mexico87545 memorandum

TO, David Trujil lo, ENG-9, MS M984 OATE. May 30, lJ184

FROM MIi. D. Purtymu, SE-8 ~ MA,LSTOP,,ELEPIIONE. K49OJO81O

SYMBOL. HSE8-84-414

SUBJECT TEST HOLES TA-3, SOUTH OF BLDG. 210

The log of four test holes are numbered in sequence as drilled.

Test Hole 1
AsDhalt, soil and fill

Feet
}rom T

o +
Tuff, wet, weathered 2 5
Tuff, light reddish brown,

moderately welded 5 12

Test Hole 2
Asphalt, soil and fill o 2
Tuff, wet, weathered 2 4
Tuff, light reddish brown,

moderately welded 4 17

Test Hole 3
Asphalt, soil and fill 0. 2
Tuff, light reddish brown,

moderately welded 2 17

Test Hole 4
and fill o 2

T~}f, light reddish brown
moderately welded o 6

Tuff in the upper few feet of the hole contained excessive moisture
probably due to the asphalt road and to the fill in the adjacent water
line. The moderately welded tuff has a safe bearing capacity of about
5000 lbs/sq ft. Tuff near the southeast corner of the building is at
the surface.

WDP:mlk
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LosAoam~~
LosAlarnosNationalLaboratory
LosAlarnos.lNewlQlexico’87545 memorandum

‘0 Flerle Bunker, INC-5 Group Leader, MS G776 OATE June 15, 1984

‘“’” Wayne R. Hansen, HSE-8 Group Leader MAILsTop/TELEpHoNEK490/7-0810

‘WM: William D. Purty& , HSE-8

sU~JEcTSTABILITY OF ROCKS ON HALLS

SYMBOL HSE8-84-466

AND SLOPES OF LOS ALAMOS CANYON ABOVE TA-2

A reconnaissance was made of the north wall of Los Alamos Canyon above the
site on June 15, 1984. The reconnaissance was made at the request of A.
Lyle, INC-5. The last inspection of the canyon walls was made on May 26,
1983 (Nemo HSE8-83-513). Since the last inspection was made, no rocks have
lodged in the rock catcher or in the security fence. There has been no
apparent movement of rocks or rock falls on the slope. The security fence
and rock catcher appear to be in good shape.

The standing dead pines located between the buildings and security fence on
the north wall of the canyon have been removed as recommended in a previous
memo.

The inspection failed to detect any rocks that are unstable; however, there
appears to be a number of blocks that are potential for rock fall. If the
rocks should dislodge, the slope below, rock catcher and the security fence
above the buildings should prevent the rock falls from causing any damage.

WDP:mn

Cy: A. Lyle, INC-5, 14SG776
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TO P. C. Hunt, ENG-2, MS M984 .A,,:June 28, 1984

THRU
#$/i@

Wayne R. Hansen, HSE-8 Group Leade ‘, MAIL STOP/TELEPHONE: K490/7-0810

w,,~~,William D. Purtymun, HSE+ ‘ ,,M,O,:HSE8-84-498

SUMEC,:METEOROLOGICAL TOHER INSTALLATION, TA-16, L. J. 7580-16, TEST BORINGS

TWO test holes were drilled at the site. One at the center of the
foundation of the tower and a second about 10 feet west. The second test
hole was to verify the log of the first. The units penetrated were of the
same thickness.

DEPTH (FEET)

From To

Clayey soil, brown, containing a few small rock
fragments, moist in zone so that clay balls up
on auger. 0,8

Clayey soil, light brown containing light gray
pumice fragments. 8 11

Clayey soil, brown, moist, dense, hard. 11 13

Tuff, light pinkish gray, moderately welded,
quartz and sanidine crystals and crystal
fragments, a few rock fragments of gray
ryhyolite in an ash matrix. 13 22

The moderately welded tuff has a safe bearing capacity of about 5000 pounds
per square feet. The test borings encountered no anomalies either in soil
or tuff that would effect the foundation design.

MDP:mm

Cy: HSE-DO, MS P228
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Lowwnms
LosAlarnosNationalLaboratory
Loshlamos,New Mexico87545 memoran~um,,.!,

TOHarry Patterson, HSE-7, MS E516

&

DATE. June 28, 1984

THRU Wayne Il. Hansen, HSE-8 Group Leade MAIL STOP/TELEPHONE: K490/7-0810

FROM:william D. Purtymun, HSE-8 0%’ SYMBOL: HSE8-84-497

SUBJECT: INSPECTION OF SHAFT 30, AREA L, TA-54

Shaft 30 is 6 feet in diameter and about 65 feet deep. When inspected on
June 26, 1984, the shaft had several stacks of barrels emplaced and covered
with tuff. About the upper 40 feet of the shaft was open.

The
the
the
the

upper part of the shaft penetrated 23 feet to 25 feet of Unit 2B with
lower part of the shaft completed in Unit 2A of the Tshirege Member of
Bandelier Tuff. There were no major blocks of tuff or open joints in
wall of the shaft. The shaft had fewer joints in the upper 40 feet

than were observed in adjacent shaft 29 (HSE8-84-129) and shaft 31 (HSE8-
84-357).

Based on observation in the lower part of shafts 29 and 31 and inspection
of the upper part of shaft 30, there is no geologic or hydrologic factor
that would prevent the use of the shaft for disposal of packaged organic
wastes.

Shaft 30 is suitable to disposal of packaged organic wastes.

WDP:MM

Cy: K. Bale, HSE-7, MS E516
HSE-DO, MS P228
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Lowwaims
LosAlamos NationalLaborator
LosAlamos,New Mexico8754 z memorandum

‘oL. Bailey, ENG-9, MS M702 “’” July 9, 1984

‘“R”Hayne R. Hansen, HSE-8 Group Leader, MS K8w‘“0”’:K490/7-0810

‘yuBoLHSE8-84-537

‘“W=TSUBSURFACE INVESTIGATION TA-16, IN REGARDS TO HEAPONS SUBSYSTEM LABORATORY
(ENG-9-491-84 ).

Four test holes were augered west of the new Tritium Building to determine
the properties of the tuff. The holes are to be located on an Engineering
Drawing at a later date. They are laid out in a general north-south line
and are numbered from north to south.

There was little or no soil overlying the tuff in the area. The tuff
penetrated by the test holes is Unit 6 of the Tshirege Member of the
Bandelier Tuff. It consists of guartz and sandidine crystals and crystal
fragments, a few small fragments of dark gray rhyolite and dacite in a
light pinkish gray ash matrix. The ash flow is dense and hard. It is
moderately welded grading into a welded tuff.

The test holes ranged from 15 to 22 ft. in depth. There was little if any
change in lithology of the tuff penetrated by the test holes; however, it
did show an increase in welding at depth. The tuff became denser or the
degree of welding became greater with depth. The following logs show the
break in welding:

HOLE

Test Hole 1

Moderately Welded Tuff
Melded Tuff

Test Hole 2

Moderately Welded tuff
Welded Tuff

DEPTH (FT.)
}rom To—

o 12
12 16
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L. Ball,ey
HSE8-84--537

HOLE

T’estHole 3

Moderately Welded Tuff
Welded Tuff

-2-

0
10

July 9, 1984

DEPTH (FT.)
From (0

Test Hole 4

Moderately Welded Tuff o 7
Welded Tuff 7 15

The break between the moderately welded and welded tuff shown on the above
logs is approximate. Test holes 1 and 4 were terminated at depths of 16
and 15 feet as the tuff was to hard and dense (welded) to auger. The
moderately welded tuff 12 feet (Test Hole 1) to 7 feet (Test Hole 4) can
probably be ripped with earth moving equipment. However, it is doubtful if
the equipment can remove the welded tuff below depths of 12 feet (Test Hole
1) and 7 feet (Test Hole 4).

WDP:mm

Cy: D. ililler, ENG-9, MS M702

,.
.,
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bmuamilm
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

To: Richard Romero, HSE-8, MS K490

~.RIJ:Wayne R. Hansen, HSE-8 Group Leader, MS K~tik&z zi;;,;~:8;:84

-w”
,WM:W. D. Purtymun, HSE-8 # ,,M,O,,HSE8-84-553

~u,,,C,LOG OF TEST HOLES-ACID SEWER LINE REMOVAL

The following logs were compiled as test holes were augered for samples...—— -—..
The locations are referenced to survey location
of initial point hole 00+00.

HOLE

Hole 00+60W

Soil or fill, brown, clayey soil with
a few rock fragments of tuff.

Tuff, moderately welded, reddish
brown, weathered.

Hole 00+40W

Soil or fill, tan, clay soil, some
sand with a few rock fragments of tuff.

Tuff, moderately welded, brown, weathered.

Hole 00+20M

Soil or fill, tan as above.

Tuff, moderately welded, tan to reddish
brown, some weathering.

‘Hole 00+20E

Soil or fill, tan to brown, clayey soil.

Tuff, moderately welded, tan, little or
no weathering.

149-1

(HSE8-84-522) east and west

DEPTH (FT.)
}rom To—

o 5

5 12.5

0

6

0

4

0

3

6

12.5

4

12.5

3

12.5



Richard Romero
HSE8-84-553

Hole 00+40E

-2-

HOLE

Soil or fill, brown, clay soil, some rock
fragments of tuff.

Tuff, moderately welded, gray to dark
gray, little if any weathering.

Hole 00+60E

Soil or fill, tan to brown, clayey soil,
few rock fragments of tuff.

Tuff, moderately welded, gray to dark
gray, little ir any weathering.

July 13, 1984

DEPTH (FT.)
}rom ~

o 3

3 12.5

0 3

3 12.5

WDP:mm
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LosADamos
LosAlamos NationalLaboratory
LosAlamos.New Mexico87545 memorandum

I

,0 Miguel Salazar, HSE-7,

,HRU:Wayne R. Hansen, HSE-8

4?1;
,MM: W. D. Purtymun, ‘HSE-8

~u,J,C,:INSPECTION OF PIT 29 -

An insc)ection was made

MS J592 ~A,,:July 13, 1984

/&
,/, ,

Group Leader, ,OP,,,,,PHON,:K490/7-0810

,,MeO,:HSE8-84-554

AREA TA-54, JULY 6, 1984

of Pit-29 with reference to Guidelines (H7-80-660)
issued-for construction and use of solid waste pits in TA-54 on Mesita del
Buey.

The pit is dug into Unit-2B of the Tshirege Member of the Bandelier Tuff.
The Unit consists of two ashflows. The contact occurs at about the ele-
vation of 6700 feet. The contact is shown by an increase in the amount and
size of dark devetrified pumice fragments in the top of the lower ash flow.
The contact is near horizontal, though in places the contact becomes indis-
tinct. The tuff in both ashflows is a moderately welded tuff, consisting
of quartz and sanidine crystals and crystal fragments with a few small rock
fragments of gray rhyolite, latite, and pumice in a gray ash matrix. It
also contains a few dark gray devitrified pumice fragments.

The pit is unique as it was constructed with a vehicle access ramp in the
northwest corner. By constructing in this manner the ramps were excavated
at a steeper grade thus allowing more waste to be accommodated in the pit.
The deepest portion of the pit is about 46 feet at the center line of
marker 2+50. To reduce the chance of rock falls or slabs of tuff dis-
lodging from the sides of the pit, two benches were constructed in the
walls of the long dimension. Also, the walls are also slightly sloped to
the center of the pit. In general, the maximum dimensions of the pit are
about 200 feet long, 80 feet wide at surface and 40 feet wide at base.

The walls of the pit contain numerous joints, on the average of one master
joint for about 6 to 8 feet of wall length. The joints range from open as
much as 2 inches to closed. On close inspection of the open joints, es-
pecially the large openings, it was determined that these openings were
caused construction. The nature of the joints, were no different than
noted in inspection of other pits in the area. Joints opening in the floor
of the pit have been filled with crushed tuff during construction. Runoff
into the pit have aided in distributing the tuff in open joints, insuring a
good seal. Surface drainage should be diverted from the pit.
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MigueJ Salazar, HSE-7
HSE8-84-”554

-2- July 13, 1984

We have documented the walls of the pits in photographs taken by IS-7.
When a set of the “as built” drawing of the pit is complete, we would like
a set.

As the inspection indicated, the pit meet the “guidelines”, and can be used
for disposal of solid wastes.

WDP:mm

Cy : J. Warren, HSE-7, MS E516
K. Bale, HSE-7, MS E516
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LosADam~~
LosAlamos NationalLaboratory
LosAlarnos,NeWMexico87545 memorandum

DATEJuly 18, 1984‘o R. L. Riedel , ENG-2, NS M984

*‘“’”Wayne R. Hansen, HSE-8 Group Leader~
AILSTOP/TELEPHONE: K490/7-0810

#
‘m”:W. D. Purtymu~, HS@=8 SYMBOL: HSE8+I$-569

SUSJECT: TEST BORING FOR TA-46, ADDITION TO BUILDING W-158 AND TA-55, ADDITION TO
BUILDING PF-7

ADDITION TO BUILDING H-158

Two test borings were made at locations 1 and 4 (adjacent to existing
building), as were unable to Position the ri9 over the other two
locations on the sides of the bunkers.

TEST HOLE 1 DEPTH (FT.)
~rom To

Fill, brown, silty clayey, sand, with
a few small rock fragments, moisture
est. at 10% to 15%. o

Tuff, light ptnkish gray, moderately
“welded, quartz and sanidine crystals,

TEST

and crystal fragments and a few rock
fragments of gray rhyolite, some
moisture (est. less than 10%). 6

Tuff, gray, moderately welded (as
described above. 18

HOLE 4

Fill, brown, silty clayey sand (as
described in TH-1). o

Tuff, light pinkish gray, moderately
welded (as described in TH-1)* 5

—

6

18

22

5

12

The foundation for the new building should be set onto the tuff.
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R. L. Riedel
HSE8-84-569

-2- Jllly18, 1984

ADDITION TO BUILDING PF-7

Two test borings, west and east, were augered north of Building PF-7.

LOG OF TEST HOLES WEST AND EAST

q

DEPTH (FT.)
}rom ~

Asphalt o ml

Tuff, light brown, moderately welded,
badly weathered, moisture M 10% by vol.
contained excessive moisture 15% to 20%
at depth 5 to 7 feet, tuff appears sandy
in cutting consisting mostly of quartz
crystals and crystal fragments, a few
small rock fragments of dark gray
rhyolite and latite in a brown weathered
ash matrix.

Tuff, light pinkish gray, moderately
welded, some weathering, consists of
quartz and sanidine crystals and crystal
fragments, a few small rock fragments of
dark gray rhyolite and latite, moisture
content est. at less than 10%.

1 7

7 18

Lithologic log of both test holes were the same.

It appears from nearby excavation that the upper section of tuff 1 to 5
feet maybe a competent rock in which the footing may be set. The excessive
moisture at depths of 5 to 7 feet may reduce the bearing capacity of the
overlying tuff somewhat.

MDP:nm
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LosAlamos NationalLabOrator
LosAlamos,New Mexico87541 memorandum

TO E. J. Roth, ENG-2, MS M984 DATE: July 18, 1984

THRU Wayne R. Hansen, HSE-8 Group Lea&r MAIL STOP/TELEPHONE. K490/7-0810

FROMu. D. Purtymun, HSE-8 w SY”i4SOL HSE8-84-570

SUSJECT TEST BORINGS TA-55, GUARD TOWER INSTALLATION

Two test borings were augered near the northwest and southwest corners of
the security fence of TA-55.

NORTHMEST CORNER DEPTH (FT.)
Trom To—

Fill or tuff, badly weathered, excessive
moisture, quartz and sanidine crystals
and crystal fragments, rock fragments of
dark gray rhyolite; O-5 ft. light gray;
5-11 ft. brown, excessive moisture est.
15-20%, 9 to 11 ft.; 11-19 dark gray,
est, moisture 10 to 15%.

Tuff, light gray, moderately welded,
quartz and sanldine crystals and crystal
fragments, few small rock fragments of
dark gray rhyolite in a light gray
matrix of ash (moisture est. varies with
depth but less than 10%).

SOUTHWEST CORNER

Soil or fill brown, clayey soil.

Tuff, light gray moderately welded (as
described above). Moisture 4 to 9 ft.
est. at less than 10%; 9 to 10 ft.
about 15%; 10-18 ft. less than 10%.

o 19

19 37

0 4

4 18
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E. J. Roth
HSE8-84-570

-2- July 18, 1984

Foundation should probably be into the tuff (19 ft. NW corner, 4 ft. SW
corner). Moderately welded tuff has a safe bearing capacity of about 5000
lb.lsq. ft.

WDP:nun

Cy: M. Smith, Zia EFED, MS A199
HSE-DO, MS P228
CRM-4 (2), MS A150
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‘0’Joe C. Skalski, Jr., ESS-4, MS J979

‘“R”:Wayne R. Hansen, HSE-8 Group Leader,

‘MM’ W. D. Purtymun, HSE-8 @

‘“WE’”TEST BORINGS AT POND GT-2 and EE-1

““ August 2, 1984

@

.

MS 1(’?!) ‘NE K490/7-0810

‘yMBoL’HSE8-84-638

The subsurface investigation at Ponds GT-2 and EE-1 were requested by Joe
Skalski, ESS-4.

A. Pond GT-2

The dam at Pond GT-2 is scheduled for demolition and the
pond area for cleanup and restoration if no.further drill-.
ing is scheduled for GT-2. Should further drilling be
scheduled the pond will be”repaired and used for drilling
fluids. Four test holes were drilled adjacent to and in
the remaining eastern section of the dam (dam has been
breached in order to help dry out pond sediments) to de-
termine physical characteristics of fill and depth to
competent rock. Logs of the test holes were prepared as
the holes were drilled. Moisture contents were estimated
from cuttings, i.e., <20% moisture indicates depth section
logged could have a maximum moisture content of as much as
20%. Approximate locationsof test holes are shown on
sketch of Figure 1.

TH-1 (Below Dam)

Fill, silty, sand, some gravel brown (<10%
moisture). o 4

Fill, silty sand, some gravel contains organic
natural, dark brown to black (<20% moisture). 4 5

Fill, silty sand, some gravel brown (<20%
moisture). 5 9

Tuff, light grayish brown, moderately welded
(<10% moisture). 9 17

NOTE : Hole uncased, open 14 ft., also dry 3 hours after drilled.
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Joe Skalski, ESS-4
HSE8-84-638

-2- August 2, 1984

Depth (Ft.)
TH-2 (Adjacent and Below Dam

Fill, silty sand, some gravel, brown (<10%
moisture). o 3

Fill, silty sand, some gravel, contains organic
material, dark brown to black (<20% moisture). 3 7

Fill, silty sand, some gravel, brown (10-15%
moisture). 7 9

Tuff, light grayish brown, moderately welded (<10%
moisture). 9 17

NOTE: Hole uncased, open 15 ft. also dry 3 hrs. after drilled.

TH-3 (Top of Dam Mest)

Fill, silty sand, some gravel, brown (<10%
moisture). * o 3

Fill, silty sand, some gravel contains organic
material, dark gray to black (<20%-10% misture,). 3 11

Tuff, dark gray, moderately welded (- 10%
moisture). 11 17

NOTE : Hole uncased, open 15 ft. also dry 3 hrs: after drilled.

TH-4 (Top of Dam East)

Fill, silty sand some gravel, brown (- 10%
moisture). o 3

Fill, silty sand, some gravel, organic material
(K 15% moisture). 3 4

Tuff, dark gray, moderately welded (<10%
moisture). 4 17

NOTE : Hole uncased, open 14 ft. also dry 3 hrs. after drilled.
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Joe C. Skalski, Jr., ESS-4
HSE8-84-638

-3- August 2, 1984

The fill material overlying the tuff, dark gray to black contains some
organic material from seepage of water from the pond. The moisture content
at the fill tuff contact is about 20% by volume; but, apparently does not
contain any free water. The tuff at depth logged in from the holes is a
competent rock, capable of supporting heavy equipment.

B. Pond EE-1

Three test holes were drilled and cased with 2-inch plas-
tic pipe in the southwest corner of the berm Pond EE-1.
The holes were drilled to evaluate the competency of the
berm and provide a method to monitor seepage through the
berm. The berm in this area is about 10 ft. wide at the
top and stands 10 to 15 ft. above the land surface outside
the berm. The lower 8 ft. of the plastic casing is per-
forated with 1/4 inch holes. The annulus around the cas-
ing and hole were filled with gravel to about 2 ft. of
land surface. The upper two ft. were sealed with com-
pacted silty sand. Logs of the holes were prepared as
they were drilled. Approximate locations of the holes
shown on sketch of Figure 2.

HOLE 1

Fill, silty sand,

Fill, silty sand,

Fill, silty sand,

Tuff, light brown
moisture).

NOTE : Hole cased

light brown, (<10% moisture).

brown, (<15% moisture).

dark brown (<20% moisture).

to tan, moderately welded (<15%

with 20 ft. of pi~e which extends
water level in hole 17.5 ft. top casing 1 hr. after

are

%w%—
o 7

7 10

10 15

15 20

2 ft. above LSD
completion.
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Joe. C. Skalski, Jr., ESS-4
HSE8-84-638

HOLE 2

-4- August 2, 1984

Fill, silty sand, light brown (- 10% moisture). o 9

Fill, silty sand, brown (<20% moisture). 9 16

Tuff, light brown, moderately welded. 16 22

NOTE : Hole cased with 20 ft. pipe which extends 1.5 ft. above LSD.
Hole dry 1 hr. after completion.

HOLE 3

Fill, silty sand, light brown (- 10% moisture). o 11

Fill, silty sand, dark brown (<20% moisture). 11 14

Tuff, light brown to tan, moderately welded (- 10%
moisture). 14 17

NOTE : Hole cased with 18.6 ft. of pipe which extends 2 ft. above
LSD. Hole dry 1 hr. after completion.

The fill in the berm of Pond EE-1 is a silty sand with some gravel. The
three holes were drilled through the fill material into the top of the
tuff. Hole 1 encountered some free water, apparently seepage at the con-
tact at the base of the fill and on top of the tuff. The other two holes
were dry one hour after they were completed. The fill in the berm is sta-
ble and should cause no trouble when the pond is filled. However, when the
pond is filled water levels in the holes should be monitored and the base
of the berm outside the pond inspected frequently to determine if excess
free water is building up in the fill that could cause failure.

WDP:mm

Cy; Bob Hendron, ESS-4, MS J979
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pY
10 Dean Keller, EN 9,

tq$v,. I
!. DATE September 10, 1984
,.27!,

THRU Wayne R. Hansen ‘H< :8 Gro p Leader, MS lW9@OP/TELEPHONEK490/7-0810

~PtOM:M. D. Purtymun, HSE-8 ~!(~ :, -

SUBJECT: TEST BORINGS, ROAD REALIGNMENT

\&ti .?
SYMBOL HSE8-84-767

NEAR TA-55

Three test holes were drilled west of the three proposed retaining
structures to determfne the physfcal characteristics of the tuff.

TEST HOLE 1

Near Station 24+00

DEPTH (ft.)
From To—

Tuff, lfght gray, densely to moderately welded,
quartz and sanfdfne crystals and crystal frag-
ments, a few small rock fragments of latite or
rhyolite in an ash matrfx. o

Tuff, lfght tan, moderately welded, quartz and
sanidine crystals and crystal fragments, a few,
small rock fragments of latfte and gray rhyolite
fn an ash matrix; slfght increase fn quartz
crystals at about 37 ft. 17

TEST HOLE 2

Near Station 33+50

Tuff, light pinkfsh, moderately welded tuff,
quartz and sanidine crystals and sanfdine crys-
tals and crystal fragments, a few small rock
fragments fn an ash matrix.

Tuff, tan, moderately welded, quartz and sani- ,
dine crystals and crystal fragments, a few small
rock fragments in an ash matrfx, increase-in
quartz crystals at 42 ft. 16

17

52

16

52
.
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Dean Keller, ENG-9, MS M702 -2-
HSE8-84-767

TEST HOLE 3

September 10, 1984

DEPTH (ft.)
} rom To—

Near Station 39+50

Tuff, gray, moderately welded, quartz and sani-
dine crystals and crystal fragments, a few small
rock fragments of latite and rhyolite in an ash
matrix. o 19

Tuff, tan, moderately welded, quartz and sani-
dine crystals and crystal fragments, a few small
rock fragments in an ash matrix. 19 52

Tuff penetrated by the test holes is very similar in lithology and degree
of welding but probably represents two and probably three ash flow O to -
17 ft., - 17 to - 40 ft., and . 40 ft. to 52 ft. It is a moderately welded
tuff with a safe bearing capacity of about 5000 lbs./sq. ft. If you have
further questions please feel free to contact me.

WDP:mm
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To Wayne R. Hansen, HSE-8 Group Leader, MS K490 DATE September 19, 1984

FROM M. P~7;ymun, N. Becker, M. Maes; HSE-8 Ml,STOP,TELEPHONE, K490/7-0810
~ ‘~h:~c[k-$.- }al&\

SYMBOL HSE8-84-812

SUBJECT PROPOSED GEOHYDROLOGIC ENVIRONMENTAL INVESTIGATION AND ESTABLISHMENT OF
A GEOHYDROLOGIC MONITORING SYSTEM AT AREA L, TA-54

A preliminary investigation is to be undertaken at Area L (Chemical
Waste Disposal Area) to: 1) determine the hydrologic characteristics of
the tuff, 2) to determine if migration of chemicals or oils out from
existing pits or shafts has occurred, 3) establish a system to monitor
for possible infiltration of moisture which could cause potential
transport of oil or chemicals, and 4) establishing observation wells in
the adjacent canyons.

The method of study includes the drilling and sampling of three core
holes. Drilling and construction of five moisture access holes for use
with the neutron-moisture logger will also be accomplished.

Core Holes

Three core holes are to be drilled in Area L. Locations are: 1) adja-
cent to seepage pit B (liquid lithium hydroxide release), 2) adjacent
to shaft 12 (oil in drums), and 3) adjacent to shaft 24 (vermiculite-
oil mixture in drums). Holes are to be drilled using a hollow stem
auger to a depth of about 100 ft. Drive split spoon or auger cores
will be collected at about a 10 ft. interval. Upon completion of dril-
ling and sampling, the holes will be used to determine if vapor migra-
tion (vapor from organic compounds) of organics from the shafts or pits
exists in the tuff. Samples will be collected by pumping air from the
holes or through the use of packers to pump air from selected depths
within the holes, The methods employed will depend on results of
analyses of cores.

Analyses of Cores

Cores are to be analyzed to determine if migration of chemicals or oils
has occurred. Initial core analyses will be determined as described
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Wayne R. Hansen, HSE-8
HSE8-84-812

below; however, unused portions
analyses are necessary.

1. Moisture content shall

2. Cores taken from near
Li, Cr, Cu, NHqF2, F,

-2- September 19, 1984

of the cores will be retained if further

be determined of all cores.

the seepage pit will be analyzed for
and TDS (Total Dissolved Solids).

3. Cores taken near shafts will be analyzed for total organic
carbon.

4. A special set of cores will be collected outside of Area L
and analyzed for the above constituents or compounds to pro-
vide background for comparison of analyses from within Area
L.

Moisture Monitoring

Five moisture acess holes will be constructed (four within Area L and
one on the nwsa outside the area) to measure the distribution and pos-
sible movement of moisture in the tuff. The depth of holes will be
determined from the moisture analyses of cuttings and the core hole
samples. Holes will be constructed using a 3-inch auger and cased with
aluminum tubing to provide a monitoring capability with the neutron-
moisture equipment. Cuttings from these holes will be collected over a
5 ft. interval and the moisture content will be determined.

Observation Wells in the Adjacent Canyons

Six observation wells will be constructed, three in Pajarito Canyon and
three in Canada del Buey. In each canyon, there will be one well up-
gradient from Area L, one opposite L, and one below Area G. These will
be completed down to the alluvium-bedrock contact, and will be cased
with 4 in. PVC casing which is perforated in the bottom 8-ft. section.
These wells will become part of the monitoring system for the disposal
areas on Mesita del Buey.

The proposed program will take about six weeks to complete the drilling
and construction phase. It will require about three people full time.
Cost for chemical analyses will be kept to minimun as described. Data
analyses and report preparation can be sandwiched within the program.
Routine monitoring of moisture distribution should not take more than
one day a month for the first year.

WP:NB:MM:mm
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TO:

THFU.1:

FROM:

SUBJECT

Harry Patterson, HSE-7, MS E516 OATE: September 19, 1984

84
,..-

Wayne R. Hansen, HSE-8 Group Leader, MS IGAd2TOP/ ‘HONE K490/7-081~

,47’

W. D. Purtymun, HSE-8 ~YM,o,,HSE8-84-813

SHAFT32, AREA L, TA-54

Completion of shaft 32 (pilot hole 4 ft. diameter u 15 ft. deep) was ter-

minated due to construction problems. A large fracture in the northwest

wall caused the hole to drift 1.5 to 2 ft. to the northwest at a depth of

about 15 ft. Dueto the fracture and drift, it was concluded that standard

shaft reamed to a 6 ft. diameter, 65 ft. deep could not be completed.

The existing shaft 32 (= 15 ft. deep) should be used for disposal and

sealed to prevent infiltration of precipitation into the tuff.

WDP:mm
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TO Price Ferm, ENG-2, MS M984

&$

OATE: September 20, 1984
@ “

THRU: Wayne R. Hansen, HSE-8 Group Leader, MS P#T LEPHONE: K490/7-0810

d
,~OM:M. 9. Purtymun, HSE-8

,u,,,c,.TEST BORINGS, KRYPTON

SYMEIOL: HSE8-84-814

FLUORIDE PROJECT, PHASE C, L.J. 7272-35

The area designated for locations of the test holes was almost inaccessible
for the rig due to temporary buildings and trailers. We were able to com-
plete three holes in the general area. The designations are from west to
east, locations are known to Paul Kleinen (RKE) who was at the site when
the holes were drilled. The holes are located on the northern edge of the
mesa, with Hole 1 located northeast of Building 183.

HOLE 1

Fill, brown, silty clay with rock fragments
of tuff, some small rock fragments of rhyo-
lite.

Tuff, light gray, moderately welded, quartz
and sanidine crystals and crystal fragments,
a few small rock fragments of rhyolite in
ash matrix.

HOLE 2

Fill, brown (as above).

Tuff, light gray to light brown (as above).

HOLE 3

Fill, brown (as above).

Tuff, light gray to light brown (as above).

DEPTH (FT.)
Irom To—

o 3

3 10

0 3

3 17

0 7

7 17
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Price Feron, ENG-2
.HSg8-84-814 ‘

-2- September 20, 1984

The fill material is not compacted, contains some moisture (about 10% to
12% by volume). The tuff is a moderately welded tuff and should have a
safe bearing capacity of 5000 lblsq. ft. Paul indicated that additional
holes would be requested when temporary buildings and trailers are moved
out of the way.

WDP:MM

Cy : Paul Kleinen, (RKE), MS 14703
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To P. C. Hunt, ENG-2, MS M984 DATE: October 10, 1984

THRU: Wayn~-R. Hanse
Y

HSE-8 Grou Leader, MS WOPITELEPHONE: K490/7-0810
.Ly~, &*&&d ~, .&’Y,L? ?

w

?.L/ (Ofl+y

FROM M. D. Purtymun, HS~-8 swmo~. HSE8-84-891

,.,,,.,ADVANCE LASER ADDITION, BLDG. TSL-128, TA-35, LJ 7205-35; TEST BORINGS

Five test holes were drilled west of Bldg. TSL-128 as requested.

HOLE 1

Asphalt and fill.

Tuff, light tan to gray, moderately welded,
quartz and sanidine crystals and crystal
fragments, small rock fragments of dark gray
latite in gray ash matrix.

HOLE 2

Fill, brown, sandy.

Tuff, light gray to tan moderately welded (as
above).

HOLE 3

DEPTH (FT.)
Trom To—

o 1

1 12

0 1

1’12

Asphalt, fill and soil, brown to dark brown,
silty, clayey, few rock fragments.

Tuff, light gray to tan moderately welded (as
above).

o 8

8 13
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P. C. Hunt, ENG-2
HSE8-84-891

HOLE 4

-2-

Asphalt, fill, and soil (as above).

Tuff, light gray to tan moderately welded (as
above).

HOLE 5

Asphalt, fill, and soil (as above).

Tuff, light gray to tan, moderately welded (as
above).

October 10, 1984

DEPTH (FT.)
}rom To—

o 2

2 13

0 7

7 13

Foundation should be set into tuff. The tuff is a moderately welded,
moisture content estimate 8-10% by volume, safe bearing capacity of about
5000 lb/ftz.

WDP:mm
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TO:D. Romero, ENG-2, MS M984 OATE October 10, 1984

THRUWayne R. Hansen, HSE-8 Group Leader, MS K4MS1OP1TELEPI+ONEK490/7-0810
~.c. ‘~ckk, ~w.} Q, {q’,cygy

m
FROM. w. D- purtymun, HSE-8 SYMBOL: HSE8-84-889

SUEJECT:CEI,lENT STORAGE /!ND HANDLING SYSTEM, TA-55, LJ 7703-55, TEST BORINGS

The test boring was made as you requested.

DEPTH (FT.)
k rom To—

Fill, dark brown to brown, mainly silt and
clay, some sand not compacted, moisture content
(water and organic) -10 to 15%. o 1s

Tuff, light gray, moderately welded, quartz and
sanidine crystals and fragments, some rock
fragments of dark gray latite in gray ash
matrix. 18 22

The fill material contains organic fluids which gave off explosive vapors
in the cutting and open hole. Test indicated a variety of organics
present. Prior to any excavation in the area, HSE-5 should be contacted
(Leroy Garcia, reference Reg. 3~97, Data Sheet 84-224).

The foundation should be set into the tuff unless the fill is reworked and
compacted. The tuff is a moderately welded tuff with a bearing capacity of
about 5000 lb/ftz.

UDP:mm

Cy: Tom Keenan, MST-12, MS E501
Leroy Garcia, HSE-5, MS K486
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TO: Miguel Salazar, HSE-7, MS J592

4

OAT,: October 11, 1984

THRU Wayne R. Hansen, HSE-8 Group Leader, M ““ ()&LEPHONE, K490/7-0810

FROM: w. D. f’wPurtymu , HSE-8 SYMBOL: HSE8-84-901

SUBJECT: SHAFT INSPECTION

Shafts 126, 127, and 128 were inspected on October 11, 1984 and meet

criteria for disposal of solid wastes as set forth in guidelines of

December 10, 1980 (Memo H-7-80-660).

The shafts are straight, 6 ft. in diameter and about 65 ft. deep. The

shafts penetrated three ashflow units. The upper contact between Units 2B

and 2A occur at a depth of about 12 ft. Both ashflows are a moderately

welded tuff. The lower contact between Units 2A and lB occurs at a depth

of about 53 ft. Unit lB is a nonwelded tuff. The few fractures or joints

in the wall of the shaft are of no consequence. The shafts are suitable

for disposal of solid wastes.

WDP:mn
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&B
To: L)earl Miller, E -9 I 702 OATE. October 18, 1984

THRU: Alan Kc Stoke , 1+ -8 Acting Group Leaden@4bWikNE K490/7-0810

FROM: w. D. Purtymun, HSE-8 SYMBOL. HSE8-84-932

SUBJECT: SOIL BORINGSAND SUBSURFACE INVESTIGATIONS, TA-16

Four (4) test borings were made northwest of TA-16 on October 16, 1984 as
you requested (ENG-9-763-84). The holes penetrate soil and badly weathered
tuff. They are numbered clockwlse from the southwest corner of the
proposed building to northeast corner.

HOLE 1 DEPTH (FT. )
From

Soil, silty loam, brown to dark brown, some small
rock fragments. o

Tuff, tan to light brown, weathered tnto silt,
clay with a few small rock fragments, moisture
content exceedingly high in places, up to an
estimated 20-25% by volume. 9

HOLE 2

0Soil (as above).

Pumice, light gray, appears saturated. 5

Tuff, tan to light brown weathered to silt and
clay exceedingly wet, estimate 20 to 25% by
volume* 8

___

Q

9

22

5

8

22
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Dean Miller, ENG-9
HSE8-84-932

HOLE 3

-2- October 18, 1984

DEPTH (FT.)
From To—

Soil (as above). o 9

Tuff, tan to light brown weathered to silt and
clay. 9 16

HOLE 4

Soil (as above). o 10

Tuff, tan to light brown, weathered to silt and
clay. 10 22

Soil and tuff has weathered in place with the contact between the soil and
tuff not clearly defined. The tuff has weathered to silt and clay with a
few small rock fragments. The weathered tuff in the two holes next to the
fence contained a high moisture content (estimated 20-25% by volume). The
weathered tuff in the two holes farthest from the fence was a little dry
with the moisture content of silt and clay ranging from 15 to 20% by
volume.

Pumice layer was encountered in Hole 2 between soil and tuff. Pumice
appears saturated, many contain free water. The pumice is El Cajete Member
of Vanes Rhyolite which is found along the western edge of the Pajarito
Plateau adjacent to the lower flank of the mountain.

The soil is a silty loam. The soil moisture varies from an estimated 10 to
20% by volume.

I have no reconnnendation for the bearing capacities or foundation due to
the thick section of unconsolidated material, silt and clay, and excessive
moisture content. I would look at foundation design of the new building
that was constructed south of the proposed building site. I am sure they
encountered similar geologic units and conditions.

wP:mm
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JiJI14JTOE. J. Hoth, EN 2, S M9 4
5

THFW Alan K. Stoker ~SE-8 Acting

&,,~~.H. D. Purtymun, HSE-8 ~ ‘

DATE: October 29, 1984

Group LeaderM.l~oWa.O,,, K490/7-0810

SYMBOL: HSE8-84-960

SUB,,C,,SUBSURFACE INVESTIGATION - SECURITY ENHANCEMENTS, TOWER INSTALLATIONS TA-
18, L. J. 7847-18

Three test holes were drilled at TA-18 as you requested on October 22, 1984
(ENG-2-84-995). The test holes are numbered in sequence of drilling. Test
Hole 1 near Kiva No. 2, Test Hole 2 near junction of road to Kiva No. 2 and
Kiva No. 3 and Test Hole 3 near Kiva No. 1.

TEST HOLE 1 OEPTH (FT.)
Prom To—

Soil, dark brown, sandy o

Alluvium, brown, matnly sand, with a minor
amount of gravels, unconsolidated, contains
water perched on underlying tuff from 9 to 14
ft.

Tuff, light tan, containing quartz and sanidine
fragments, a few small rock fragments in a
matrix weathered to sand, silt, and clay (ex-
tremely wet from overlying perched water).

TEST HOLE 2

Soil, dark brown, sandy

Alluvfum, brown, (as in Test Hole 1) contains
water perched on underlying tuff from 8 to
12 ft.

Tuff, light tan, weathered (as in Test Hole 1).

3

3 14

14 28

0 2

2 12

12 23
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E.,J. Hoth, ENG-2
HSE8-84-960

TEST HOLE 3

-2- October 29, 1984

DEPTH (FT.)
}rom To—. —

Soil, dark brown sand and gravel o 2

Alluvium, brown gravel, pebbles, cobbles and
probably some boulders in a matrix of silt,
clay, and sand, contains water perched ,pn
underlying tuff from 13 to 18 ft. 2 18

Tuff, tan, weathered (as in Test Hole-l). 18 32

Water was encountered in all the test holes perched in alluvium and on the
underlying tuff. As typical of water in alluvium in canyons on the
Pajarito Plateau, the water table is highest during the spring from
snowmelt and in later summer from showers.

The alluvium in test holes 1 and 2 is derived from weathering and erosion
of the tuff, thus is mainly sand. The alluvium in test hole 3 is derived
from weathering and erosion of the tuff and volcanic rocks (latite and
rhyolites) that form the flanks of the mountains to the west. It is made
up of rock fragments, gravels to cobbles in a matrix of sand, silt and
clay.

MDP:mm
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‘0’ Harry Patterson, HSE-7, MS E516 DATE: November 19, 1984

THF!U: Thomas C . Gunderson, HSE-8 Acting Group %lk&WW@LEPHoNE K490/7-0810

J ch&AAX=

FROM: W. D. Purtymun, HSE-8 _’3”L* SYMBOL HSE8-84-1047

SUBJECT: SUBJECT INSPECTION OF SHAFT 33, AREA L, TA-54

Please disregard Memorandum HSE8-84-902, dated October 11, 1984. The

shaft inspected was shaft 33 instead of shaft 32.

Shaft 33 was inspected on October 11, 1984. The shaft is 6 ft. in diameter

and about 65 ft. deep. The shaft is not straight but drifts to the north

about 2 ft. at a depth of 65 ft.

The shaft penetrated two ashflow units ofrhyolite tuff. The upper Unit 2A

and lower Unit 2B are moderately welded tuff. The contact between the two

units occur at a depth of about 25 to 27 ft. There several blocks of tuff

pull from the southeast wall of the shaft along a near vertical joint at a
depth from 18 to 35 ft. Remainder of the shaft walls are fairly smooth,
with only a few joints encountered.

The shaft is suitable for disposal of packaged organic wastes.

WDP :mm
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TOD. Gutierrez, ENG-2, MS M984 DATE November 19, 1984

THRu:Tom Gunderson, Acting Group

m

FIWM:W* D. PUrt~UIl , HsE-8 w

SUSJECT: TEST BORINGS, PREFABRICATED
L.J. 7318-48, PHASE B

Leader MS K49QAILsToP/TELEPHoNE: K490/7-0810

SYMBOL: HSE8-84-1041

OFFICE BUILDING, BUILDING RC-33, TA-48;

Two test borings at TA-48 were completed as you requested in ENG-2-84-
1049. .

TEST HOLE 1
DEPTH (FT.)
From To—

(Near Building)
Fill, brown, a few small rock fragments of latite
and rhyolite in a matrix of clay, silt and sand
(reworked and weathered tuff), unconsolidated.

Tuff, dark gray, moderately welded, quartz and
sanidine crystals and crystal fragments, a few small
rock fragments of rhyolite and latite in a dark gray
ash matrix, some excess moisture estimated to range
from 8 to 10% by volume. 5 12

TEST HOLE 2

0

Fill, brown (as above). o 6

Tuff, dark gray, moderately welded (as above). 6 13

Fill overlying tuff is unconsolidated and not suitable to complete a
foundation in to unless compacted. The moderately welded tuff has a safe

bearing capacity of about 5000 lbsjsq ft. The test borings encountered no

anomalies in the tuff that would effect foundation design.

WDP:um
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10 Dan Miles, ESS-1, MS J979 DATE January 15, 1985

THRU Tom Gunderson HSE-8 Ac~ing Group Leadeax~tiAL4610NE

@

K490/0810

FROM: W.-,,D..Purtymun, HSE-8~?~~~ SYMBOL HSE8-85-48

SUBJECT EVAPORATION ANDESTIMATEDINFILTRATIONFROMPONDS AT FENTON HILL, 1984

In 1984 pond GT-1 (upper pond) was full having an approximate surface area
of 11,100 ftz, annual evaporation 48 inches, resulting tn evaporation loss
about 340,000 gal.

Pond GT-3 contained water seven months (Jan-July 63%, Technical Report 31
NMSE ). The surface area of the pond is 6,500 ftz, seven months
evaporation, 30 inches resulting about 123,000 gal evaporation.

EVAPORATION

Pent GT-1 12 months 340,000 gal

Pent GT-3 7 months 123,000 gal

1984 TOTAL EVAPORATION - 463,000 gal

Annual infiltration loss (1,400,000 gal) is based on pond areas and
precentage of pond area to annual infiltration loss reported in
LA-8217-PR.

Pond GT-1 11,200 ftz 55%

Pond GT-2 2,800 Ftz 14%a

Pond GT-3 6,500 ftz 31%

20,500 ftz

a Destroyed and filled about 1980.

Pond GT-1 0.55 x 1,400,000 gal = annual infiltration of 777,000 gal
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Dan Miles, ESS-1
HSE8-85-48

-2- January 15, 1985

Pond GT-3 0.31 x 1,400,000 gal = annual infiltration of 434,000 or for 7
months = 253,000 gal

INFILTRATION

GT-1 12 months 777,000 gal
*

GT-3 7 months 253,000 gal

1984 Total Infiltration - 1,030,000 gal

WDP:mm
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70P. C. Hunt, E233-2, ~ M984 DATE

THRU A. K. StO

w

HSE-8 k~ty Group Leader, MAIL STOP/TELEPHONE

d
FllOMW. D. Pu.rtynm, mJ+8

SUBJECT = ~, ~

TA-46; L.J. 7552-46

Seven test borings
Test hole TH-7 was
psible.

Test Hole TH-1

Soil, brovm,

Soil, br-,

at

SYMEIOL

-- s~ F!AcmmY,

February 12, 1985

K490/7-0813

HSE8-85-140

B?JmmlS WA-200,

TA-46 were qleted as YOU requested in IN2-85-87.
not drilld as at--s with &e drill rig - not

DFPI’H(FT.)

clayey with scm gravel

clayey, wet

Tuff, light gray, tierately weldd, quartz and
sanidine crystals and mystal fragmnts, a few
small rock fragmnts of dark gray rhyolite in
gray ash natrix

Test Hole TH-2

Soil, brown, clayey with scm gravel, wet (15 to
25% by volurre) at base

Tuff, light gray, derately welded, quartz and
sanidine crystals and crystal fragments, a few
small.roc+cfrpts of dark gray rhyolite in
gray ash mtrix

Test IMe TH-3

Soil, brown (as above)

TUff, light gray, tierately Weld@ (as abuve)

166-1
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P. C. Hunt, EW-2, ~ 984 -2-
=8-85-140

February 12, 1985

DEPI’H (’kT.)
Fran To—

Test Hole TH-4

Soil, bmm (as abme)

Tuff, light gray, nmierately weld= (as above)

Test Hole TH-5

Soil, brmn (as above)

Tuff, light gray, mderately welded (as above)

Test Hole TH-6

Soil, brown (as above)

Tuff, light gray, nmderately weldd (as above)

o 4

4 13

0 6

6 13

0 3

3 13

Test Hole TH-7

(Not drilld)

Test HoleTH-8

Soil, brovm (as above) o 3

Tuff, light gray, mderately weld~ (as above) 3 13

There - an excess of misture (est. 15 to 25% by volum) in the base of
the soil mmrlying the tuff. This is a -onal eff~ with the soil drying
out in the late spri~ and sunmr and bemnhq wet again in late fall,
winter, and early spring. Unless the soil is ccmpacted and drained, the
foundations should be cumletai into the tuff. Tk @erately ~d~ tuf f
has a safe bearing mpaci;y of about 5000
encounter no ancmlies in the tuf f that

WWmm

lb6/sq ft. The test borings
wuld effect founilatim d-ign.
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TO:E. J. Hoth , ENG-2 , MS M984 DATE: March 6, 1985

THRU: Thomas C . Gunderson HSE-8 Group Leader, MAIL STOPITELEPHONE. K490/7-0810-z ..._ ~
“. \

;<:: :;

1

.,,

FROM:willi~ D. Purtymun, HSE-8 ,~’ti< SYMBOL: HSE8-85-216

SUBJECT: TEST BORINGS - SAFEGUARDS AND SECURITY UPGRADES : GUARDPOST INSTALLATION,
SM-29, TA-3; POWER AND LIGHTING TA-41 and TA-18

DEPTH (FT.)
TEST HOLES TA-3 From To—

Test Hole 1

Soil, brown, clayey, silty, sandy, moisture content
est. 15 to 20% by volume (wet), very plastic. o 3.5

Tuff, light brown, moderately welded. 3.5 7

Test Hole 2

Soil, brown, clayey silty with some sand, moisture
content est. 15-20% by volume (wet) very plastic. o 3

Tuff, light pinkish, gray, moderately welded. 3 5

Soil is plastic when wet, should make allowances for even small loads.

Tuff was dry with a safe baring capacity of 5000 lbs/ft2.

TEST HOLES TA-41

Test Hole 3

Sand and gravels mixed with silt and clay, moisture
10-15% by volume. o 15

Sand and gravels are apparently fill material places adjacent to buildings
to north. Compaction should allow foundations for light loads.
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E. J. Hoth, ENG-2
HSE8-85-216

TEST HOLES TA-18

Test Hole 4 (Near Bldg. PL-1

-2- March 6, 1985

DEPTH (FT).
From To—

Soil, brown, clayey silty, with some sand, moisture
content range 10 to 20%by volume, plastic in places. o 15

Test Hole 5 (Near Bldg. PL-31

Asphalt o 0.5

Sand and gravels, mixed with some silts and clay. 0.5 13

Test Hole 6 (Near West of Guard Station

Sand and gravels, mixed with some silt and clay o 14

No water was encountered in the test holes. Sand and gravels compacted
should bear light loads. Soil in Test Hole 4 plastic in places should
receive special consideration even for light loads.

WDP :mm
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TO:Harry Patterson, HSE-7 , MS E516 DATE: March 6, 1985

THRU: Thomas C. Gunder.,~~ , ~~E~~9:roup Leader, MAIL STOP/TELEPHONE: K49CI/7-(181(1

- .’. v

h “.1

I@..

FROM: willi&lII) D. PUrty’mUrl, HSE-8 SYMBOL: HSE8-85-215

SUBJECT: INSPECTIONOF SHAFT34, AREAL, TA-54

Shaft 34 was inspected on March 4, 1985. The shaft is 6 ft in diameter and

about 63 ft deep. The shaft drifts to the north about 2 ft at a depth of

63 ft.

The shaft penetrated two ashflow units of rhyolite tuff. Both units 2A and

2B are moderately welded tuffs. The contact between the ashflow occurs at

a depth of about 25 to 27 ft. There are several blocks of tuff out of the
north and northeast wall of the shaft from a depth of about 10 to 34 ft.
These blocks were pulled loose from a series of near vertical east-west and
southwest-northeast trending joints in the north and northeast walls of the
shaft . One east-west joint with a dip of about 45 degrees to the south

cuts the south wall of the shaft at about 22 ft. The rising west limb of
the joint contains a large open joint (22 to 18 ft). The joint open 2 to 6

inches for 3 to 4 ft is formed by construction where the auger has pulled a
block of tuff loose along the joint. The wall in the lower part of the

shaft 34 to 63 ft contains few if any joints.

The shaft is suitable for disposal of packaged organic wastes; however,

crushed tuff should be used to fill the voids between each lift of barrels
as they are placed in the shaft. This will result in a better envelope of

tuff between the barrels and shaft walls.

WDP :rmn
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Los Alarnos,New Mexico’8754 ?+ memorandum

ToDavid Trujil lo, Eng-9, MS-M984 DATE: April 9, 1985

n+nw:ThomasC. Gundersan, HSE-8 Group Leader, 14& L1449f3ELEPHoNE: K490/7-0810

3

,(” ,
/Jf )

L
1’ ,.,

FROW.W.D. Purtymun, HSE-8 ~ SYMBOL: HSE8-85-375

.s.sHTEST B(H?IN6S , 6EOCHEHISTRY ANALYTICAL BLDG. S14-494, TA-3, L. J. 7804-35.

Four test borings were completed at TA-3 as you requested in Memo ENG-285-31O.

DEPTH (FT.)
From To

TEST HOLE NE CORNER

Soil and fill, dark
exceeding wet down
a few fragments of
rock fragments.

—

brown,clayey,
to about 6 ft.,
tuff and rhyolite

o

Reworked tuff and pumice, (water-laid)
reworked tuff dark brown with small rock
fragments of tuff and rhyolite,
silts, sands, and gravels of the
reworked tuff, some lenses of white
pumice.

Tuff, dark reddish brown, moderately
welded, quartz and sanidine crystals
and crystal fragments, a few rock
fragments in a dark brown ash matrix,
tuff slightly weathered below contact
with reworked tuff.

Tuff, light brown moderately welded,
quartz and sanidine crystals and
crystal fragments with a few rock
fragments in a light brown ash
matrix.

9

13

19

9

13

19

34
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David Trujillo, ENG-9
HSE8-85-375

TEST HOLE SE CORNER

Soil or fill, dark brown, clayey,
wet to about 6 ft.

Tuff, light reddish brown, moderately
welded, quartz and sanidine crystals
and crystal fragments, a few small
rock fragments in a fine ash matrix.

-2-

TEST HOLE NW CORNER

Asphalt and fill, fill, brown,
clayey.

Reworked tuff, reddish brown,
a few small rock fragments,
c1ayey.

April 9, 1985

DEPTH (FT.)
From To—

o 8

8 18

0 4

4 6

Tuff, light gray, moderately
welded. ‘6 13

TEST HOLE SW CORNER

Soil or fill, dark brown, clayey,
a few small rock fragments. o 5

Tuff,light gray, moderately,
welded. 5 13

The foundation should ‘be set into the tuff. The moderately welded tuff
underlying the soil, fill, or reworked tuff has a safe bearing capacity of about
5000 pounds per square foot. The test borings encountered no anomalies in the
tuff that would effect the foundation design.

WDP :nrn
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LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

TO: T. C. Gunderson, HSE-8, MS K490 ~,,,:July 9, 1985

TI+RLI: D. D. SillleS
u“

M984/7-7302
MAIL STOP/TELEPHONE:

FFOM: R. E. Lucero ENG-2-85-770
SYMBOL

SUBJECT: REQUEST FOR TEST HOLE DRILLING

Request that a test hole be drilled on the east side of building TD-91,

TA-22 to determine the permeability of this area for a A.W. Pit.

.Gz51.-_.-~
-=?’’.Q-R. E. Lucero

ENG-2 Engineering Studies
LJ

REL/bac

Cy : W. D. Purtymun, HSE-8, MS K490
N. Mezins; MS H822
M. Davis, MS P952
W. Mangum, MS H822
ES/LJ 8063-22
ENG-2 File

P I

t’
}&

1

0“
f?..-“’

45
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TO: Miguel Salazar, HSE-7, MS J592 DATE. August 16, 1985

7.~u:Thomas C. Gunderson, HSE-8 Gr eader MAIL STOP/TELEPHONE K490/0810
MS K490

B

,~M, W. D. Purtymun, HSE-8 $@-

,UB,,CT,INSPECTION OF SHAFTS AT TA-54, AREA

SYMBOL HSE8-85-981

G

133 were inspected on August 14,Shafts 128, 129, 130, 131, 132, and
1985, and met the criteria for disposal of solid-wastes as s~t forth in
guidelines of December 10, 1980 (Memo H7-80-660).

The shafts penetrated three ashflows. A contact between two ashflows of
Unit 28 occurs at a depth of about 14 ft. The lower contact between
Units 2B and underlying Unit 2A occurs at about 52 ft. The shafts are
straight with very few fractures or joints in the shaft walls. The
joints and fractures are of no consequence. The shafts are suitable for
disposal of solid wastes.

WDP:mlk
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TO:

THRU

FROM:

SUD.JECT

Price Feron, ENG-2 Assoc. Group Leader OATE: August 16, 1985
MS M984

Thomas C. Gund ,~HSE-8 Group Leader ~Al,~,OP,,E,EPHONE

e

K490/0810
MS K490

@W. D. Purtynun, HSE-8 d: SYMBOL HSE8-85-982

LABORATORY CONSTRUCTION , BLDG. SM-141, TA-3, L .J. 7918-3
TEST BORING

One test hole was drilled at the location as directed by Shaski Kavde.
The log of the hole is as follows:

Depth (ft)
From To

Fill, dark gray to black, sand and gravels o 7
with a few thin lense of wet light-brown clay

Soil, light brown, clay to fine sand, wet, 7 9
plastic

Tuff, light gray, quartz and sanidine crystals 9 15
and crystal fragments; a few small, gray rock
fragments of rhyolite or latite, moderately
welded

Tuff, brick red, same as above, moderately 15 18
welded

The foundations should be set into the tuff. The moderately welded tuff
at a depth of 9 ft has a safe bearing capacity of about 5000 lb/sq ft.
The test boring encountered no anomalies in the tuff that would effect
proper foundation design.

Price, could you see that Shaski of Raymond Kaiser Engineers gets a copy
of this memo? Thanks.

WDP :mlk

xc: Shashi Kavde (c/o Price Feron) MS M984
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LosAlamos,New Mexico87545 memorandum

To Price Feron, ENG-2 Assoc. Group Leader, OATE: September 3, 1985
MS M984

THRU: Thomas C. Gunderson , HSE-8 Group Leader, MAIL STOPITELEPHONE: K490/0810
MS K490

a

FROM: w. D. pUrtjWIUn, HSE-8 +@# SYMBOL. HSE8-85-983

SUBJECT LABORAT(HiY CONSTRUCTION, COWING TOWER ADDITION AND UPGRADE,
SM-285, TA-3

One shallow test hole was drilled at the location as directed by Scott
C. Richardson.

The log of the hole is as follows:
Depth (ft)

From To

Fill, gray, sand and gravel beneath asphalt o 1.5

Tuff, light gray to light brown, quartz 1.5 8.0
and sanidine crystals and crystal
fragments, -a few small rock fragments
of gray rhyolite, moderately welded

The tuff has a safe bearing capacity of about 5000 lbs/sq ft. No
anomolies were encountered in the tuff that would cause concern in the
foundation design.

Price, could you see that Scott of Holmes and Narver, Inc.gets a copy
of this memo? Thanks.

WDP:cel

xc: Scott C. Richardson (c/o Price Feron, MS M984)
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To:

THRU.

FROM:

SUSJECT:

Miguel Salazar, HSE-7, MS J592 DATE October 7, 1985

Thomas C.

@

Gunderson, MAIL STOP/TELEPHONE K490/7-0810
HSE-8 Group Leader

William D. Purtymun, HSE-8 w SYMBOL HSE8-85-1218

INSPECTION OF SHAFT C-n, AREA G, TA-54

Shaft C-n was inspected on October 3, 1985, and meets the
criteria for disposal of solid wastes as set forth in
guidelines of December 10, 1980 (Memo H7-80-660).

The shaft is 6 ft in diameter and 64 ft deep. The shaft is
straight with “a few fractures or joints in the shaft wall. One
small block (about 2 ft by 3 ft) is pulled out of the west wall
at about 40 ft. The contact between Unit 2B and underlying
Unit 2A occur at about 40 ft.

The shaft is suitable for disposal of solid wastes.

WDP :brm
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~0:Chris Sanchez, ENG-2, MS M984 DATE. October 16, 1985

69TMRU:Thomas C. Gunderson,
HSE-8 Group Leader

MAIL STOP/TELEPHONE, K490/7-0810

(##
,W~ William D. Purtymun@ HSE-8 SYMBOL HSE8-85-1213

~u,,,CT:TEST HOLES, BLDG. SM-200 TA-3; L.J. N7954-3

Nine test holes were drilled at or adjacent to location shown
on Figure 1 as requested in Eng-2-85-1085.

The logs of the holes are as follows:

Depth fft)
From ~

Test Hole 1

Fill, dark gray to brown, sands and gravels
with lots of silts and clay; extremely wet
(15-25% moisture by volume) above contact
with underlying tuff. o

Tuff, light brownish gray, quartz and sani-
dine crystals and crystal fragments,a few
small rock fragments of gray rhyolite and
dark gray pumice in an ash matrix; moder-
ately welded. 3

Test Hole 2

Fill, dark gray to brown as described in
Test Hole 1.

Tuff, light reddish brown, a few quartz
and sanidine crystals and crystal frag-
ments, a few small rock fragments of la-
tite and pumice in an ash matrix;moder-
ately welded.

Tuff, light brownish gray as described
in Test Hole 1.

175-1
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Ralph G. Martinez -2- October 16, 1985

Test Hole 3

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

Test Hole 4

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

Test Hole 5

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

Test Hole 6

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

Test Hole 7

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

Test Hole 8

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

Test Hole 9

Fill, dark gray to brown as in Test Hole 1.

Tuff, light brownish gray as in Test Hole 1.

0

6

0

4

0

7

0

5

0

7

0

8

0

8

6

13

4

8

7

13

5

8

7

13

8

13

8

13
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Ralph G. Martinez -3- October 16, 1985

The foundations should be set into the tuff. The moderately
welded tuff has a safe bearing capacity of about 5,000~lb/sq
ft. The test borings encountered no anomalies in the tuff that
would effect the proper foundation design.

WDP:brm

Enclosure: Figure 1 (Map)

175-3



N

+

-~-l .-,’I..3

!

I& u.

Figure 1. - Location of Test Holes 1 through 9 near Bldg. SM-299
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LosAlamos NahonalLaboratory
LosAlamos,New Mexico87545 memorandum

~0:Merle Bunker, DATE. October 16, 1985
INC-5 Group Leader, MS G776

,HRU, Thomas C. Gunderson,

@

AIL STOP/TELEPHONE: K490/7-0810
HSE-8 Group Leader, MS K49

William D.
FROM:

Purtymun, HSE-8 ‘@ SYMBOL:
HSE8-85-1278

STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON
SUBJECT:

ABOVE TA-2

A reconnaissance was made of the north wall of Los Alamos
Canyon above the site on October 6, 1985 at the request of
Merle Bunker, Isotope and Nuclear Chemistry Group (INC-5). The
last inspection was made of the canyon walls on June 15, 1984.

Since the last inspection there have been no rock falls or
movement of rocks or blocks of tuff on the slope or cliff above
TA-2 . The security fence and rock catchers on the north wall
above TA-2 were inspected and are in good shape.

There are a number of rocks and blocks of tuff on the slope and
cliffs above TA-2 that have the potential to cause rock falls.
If any rocks should dislodge, the slope below, rock catchers,
and security fence above the buildings should prevent the rock
falls from causing any damage.

WDP:brm
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Ralph G. Martinez, ENG-2,

To.

Thomas C.

e

Gunderson,
THRU HSE-8 Group Leade

MS M984 February 18, 1986
DATE:

K490/7-0810
MAIL STOP/TELEPHONE:

William D. Purtymun, HSE-8 ~ HSE8-86-216
FROM. SYMBOL,

TEST BORINGS AT BUILDING 200, TA-3, LJ 8233-3
‘UB’ECTTwo test holes were drilled at or adjacent to locations shown

on Figure 1. The holes were requested in memorandum ENG-2-86-
95 (February 5, 1986). Previous Test Holes 1 through 9 were
drilled in October 1985 and reported in memorandum HSE8-85-
1213.

The locE at holes 10 and 11 are as follows:

Test Hole 10

Fill, dark gray
clay, with some

De~th [ft)
From To

to brown, silts and
gravel, wet (est. 10-20%

o
moisture by volume) above contact with
underlying tuff

Tuff, light brownish gray, quartz and
sanidine crystals and crystal fragments,
a few small fragments of gray rhyolite and
dark gray pumice in an ash matrix; moder-
ately welded. 4

Test Hole 1~

Fill, dark gray to brown as described
in Test Hole 10. 0 3

Tuff, light brownish gray, moderately
welded as described in Test Hole 10. 3 7

The foundations should be set into the tuff. The moderately

welded tuff has a safe bearing capacity of about 5,000 lbs/sq
ft. It should be noted that just east of Test Holes 10 and 11
a north-south water line is present. The test borings
encountered no anomalies in the tuff that would effect
foundation design.
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R. Martinez
HSE8-86-216

-2- February 18, 1986

WDP :brm

Enclosure: Figure 1 (map)

Cy : C. Sanchez, ENG-2, MS M984
K. Ellard, ENG-DO, MS P915
Liaison Office, MS K717
A. Loya, ENG-4, MS B252
T. Lansford, Kaiser Engr., MS M703
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LosAlamos NahonalLaboratory
LosAlamos,New Mexico87545 memorandum

‘O’Dean Miller, ENG 9, MS M702

TW!U: Thomas C . GUnder-On ,

@HSE-8 Group Leader, K490

FROM: w . D. Purtymun, HsE-8&

SUBJECT: SOIL BORINGS AT TA-35 AND TA-16

0“” April 7, 1986

‘A”STOp’TE’EPHONE’K490/7-0810

SYMBO’HSE8-86-376

A subsurface investigation was made at TA-35 and TA-16 on March
26, 1986 as requested in ENG-9-200-86.

The test borings at TA-35 are just to the southeast of a nest
of injection and monitoring wells that were used by the U.S.
Geological Survey and old “Group H-6’!to study the behavior of
liquids injected into the tuff. As I recall about 0.5 x 106
gal of water was injected into the tuff through an injection
zone about 55 to 65 ft below land surface. The tests ran about
6 months in 1964 and 1965. Capillary movement in low moisture
range was about 20 ft above the top of the injection zone.
Moisture moved horizontal about 90 ft in the low moisture range
(20% near injection zone to <5% by volume outward to 90 ft) as
the result of capillary movement. The major movement was
“downward to about 240 ft. beneath the injection zone when
capillarity hung the moisture (injected water) in the tuff.
The spindle shape was a maximum of 25 to 30% by volume in the
spindle beneath the injection zone. Three attachments, map and
tables, are for your information. The two test holes (1986) at
TA-35 penetrated and were completed in a moderately welded
tuff .

De~th (ft)
Test Hole L - ~

Gravel and soil dark brown,
soil clayey. (3 3

Tuff, dark gray, moderately
welded, quartz and sanidine
crystals and crystal fragments,
a few rock fragment pumice,
latite, and mylonite in a ash
matrix; Moisture content estimate’s
at 10 - 15% by volume. 323
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D. Miller
HSE8-86-376

-2- April 7, 1986

3est Hole 2

Gravel and soil as in Test Hole 1 0 2
Tuff, light gray moderately welded
as in Test Hole 1; moisture of tuff
lower them in TH-1, <5 to 10% by
volume (est). 2 43

The moderately welded tuff is about 110 ft thick at the
proposed location. The water injected in the tuff should not
cause any problem with the foundation design. The bearing
capacity of this unit at TA-55 (about 0.5 mi west) has a safe
bearing capacity of about 5000 lbs/ft2. Location of test holes
1 and 2 are shown on figure 9 (enclosed). Locations are
approximate and were not surveyed.

Four test holes were augered at TA-16 at the location of the
proposed building. Locations are numbered clockwise, test
holes 1 through 4, starting with test hole 1 near transformer.
Three of the holes were completed through fill and soil, a silt
and clay into the top of a badly weathered tuff. The fourth
hole penetrated the above section and was completed in a
weathered tuff containing numerous pumice fragment. Test holes
1 and 2 encounters excess moisture in the fill and soil and in
the upper part of silt and clay unit.

~i’Test Hole 1
Fill and soil, clayey, dark
brown, excess moisture
(estimate 20 to 258 by vol.)
from 4 to 6 ft, fine grained,
plastic. o 6

Silt and clay, brown, moisture
content decrease from estimated
20% by volume at base of soil to
about 10% at increasing depth,
fine grained, plastic in places. 6 21

Tuff, badly weathered, light brown,
contain an abundance of silt and
clay, a few small rock fragments of
rhyolite, and sand size quartz and
ramidine crystal and crystal
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D. Miller
HSE8-86-376

Test Hole L (Cent )

fragments.

Test Hole 2

-3-

Fill and soil, clayey, dark brown,
as in Test Hole 1; plastic.

Silt and clay, brown as in Test Hole
1; plastic.

Tuff, badly weathered, light
brown, as in Test Hole 1.

Test Hole 3

April 7, 1986

o 6

6 18

18 23

Fill and s’oilclayey, dark brown,
dryer than Test Hole 1, (estimate 10
to 15% by volume), plastic. o

Silt and clay, brown, as in Test Hole
1; plastic in places. 6

Tuff, badly weathered, light brown as
in Test Hole 1. 17

6

17

23

Test Hole 4

Soil and fill, dark brown as in
Test Hole 3, (estimate moisture 10
to 15% by volume). o 7

Silt and clay, brown, fine grained
plastic in places. 7 19

Tuff, brown, badly weathered as in
Test Hole 1. 19 34

Tuff, brown, weathered, contain
numerous pumice fragments. 34 42

I have no recommendations for bearing capacities or foundation
design due to the thick section of unconsolidated material,
silt and clay, and excessive moisture content especially in
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D. Miller
HSE8-86-376

-4- April 7, 1986

test holes 1 and 2. I would look at the foundation design of
the new building under construction and nearing completion west
of the entrance to TA-16. The test boring at this location
encountered similar conditions as were encountered in the
present locations (HSE8-84-932; October 18, 1984).

WDP:tp

Attachments: Figure 9.‘-Location of test holes at site 1 and
2, TA-50 and site 1, TA-52

Table 1.--Geologic section and estimated and
effective porosity of tuff units at sites 1 and
2. (Approximate altitude of land-surface 7,250
feet)

Table 2.--Hydrologic characteristics in relation
to porosity of a unit of the Tshirege Member in
the Los Alamos area. (Analysis by the U.S. Geol.
Survey)

Table 3.--Construction data of wells at Site 2.

Table 62.--Site 2, TA-50, liquid injection test
holes.
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Fi~r* 9.--bcati~ of tastholes ●t site 1 aad 2,

zA-50 -d site1, TA-52.

Map from“Recordsof wells,Testholes,springsand Surface
WaterStationsin the Los AlamosArea,New Mexico,”U.S.
Geol.Survey Admin. Rept. (1966),in filesof HSE-8- shown
on map are approximatelocationof TestHoles 1 and 2 (1986).
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Table 1.--Geologic section and estimated and effective
porosity of tuff units at sites 1 and 2.

Approximate altitude of land-surface 7,250 feet).

Effective ~
Thickness Depth porosity Porosity ~

Unit (feet) (feet) (Dercent) (~ercent)

Tshirege Member
Moderately welded tuff 110 110 38 46
Welded tuff 120 230 33 37

Moderately welded tuff 20 250 38 46

Nonwelded tuff 45+ 295+ 54 60

~ Estimated from moisture and density logging.

Table 2.--Hydrologic characteristics in relation to porosity of a
unit of the Tshirege Member in the Los Alamos area.

(Analysis by the U.S. Geol. Survey)

Coefficient
Specific Specific of

Porosity yield retention permeability
Sanmle (~ercent) (Dercent) (K)ercent) (UPDd er scfft)

1 54 38 16 6

2 50 34 16 3

3 47 27 20 2

4 41 24 17 0.1

5 38 18 20 .9

Note: Decrease in porosity indicates an increase in degree of welding.
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Table 3.--Construction data of wells at Site 2.

Hole designation Date Diameter Depth
-------- Drilled (inches) [feet) Remarks

N-2
NE-1
N-1
1

SE-3
Sw-1
SE-1
s-l

SE-2

Sept.
Sept.
Nov.
Nov.
Ott .
Nov.
Nov.
Ott .
Sept.

1965
1965
1964
1964
1965
1964
1964
1965
1965

5
5
5
5
4
5
5
4
5

112
118

97
67 Tests 1 and 2, Dis-

295 posal well.
97 Test 3 Disposal well.
97

295
112

Note: Holes were augered except for SE-3 and S-1 which were drilled by
air-rotary.

Tables from “Test on and design of disposal wells at Los Alamos, New
Mex$cot’ U.S. Geol. Survey unpublished rept. in files of HSE-8
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LosAlam@
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

PTO . . D Miller, ENG-9 , MS M702 DATE, June 13, 2986

THRU: Thomas C.

@

Gunderson, MAIL STOP/TELEPHONE. K490/7-5021
HSE-8 Group Leade -

4?(’,M~, W. D. Purtymun, HSE-8 . SYMBOL. HSE8-86-706

s@,E~,TEST HOLE TA-48, FUDIOCHEMICAL DATA WING FOR WEAPONS DIAGNOSTIC

Only one test hole was drilled due to limited access to the
area of investigation. The location is shown as Test hole #2
on attached sketch. Work was completed on June 11, 1986.

Loa of Test Hole

Soil, brown, clayey,
with some gravel and sand,
wet (10% to 15% by moisture
volume estimated) in places up
to about 6ft, dryer (5% to 10%
moisture by volume estimated)
6 to 8 ft. o 8

Tuff, gray, moderately welded,
a few quartz and sanidine crystals
and crystal fragments, a few rock
fragments of dark gray rhyolite,
devitrified dark gray pumice
fragments in a fine ash matrix 8 18

The tuff is moderately
about 5000 lbs\sq ft.
tuff that would effect

WDP :tp

Cy : T. Buhl, HSE-8, MS

welded with a safe bearing capacity of
No anomalies were encountered in the
formulation design.

K490
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Materials Test~ng\Inspection Dept. - 667-7098

To: Dean Miller, LANL Date: June 27, 1986
ENG-9 /

Tro9: Karl Homer, U Engineer 3 - EMTD
Materials Testing/Inspection

Subject: TEST HOLE AT TA-48 - RADIOCHEMICAL DATA WING FOR
DIAGNOSTIC - GEOTECHNICAL INVESTIGATION
W.o. #5-55-oo97

EMTD-192

Submitted herewith is the above subject final report.
This report presents the investigation and test work
through June 26, 1986. Should you have any questions
concerning this report, please contact at your
convenience.

WH:KH/rr

Attachment

cc : ARMD (No Attachment)
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XES3UKU TA-4$

DIO HE- DATA WINGc

YOR WEAPONS Diagnostic

W.O. #6-5!j09-3Q

L wary of Conclusion

This structure may be founded on the undisturbed clayey sand

soil found below the buried A horizon soil at a depth of
)

approximately 3.5 feet. Footings thus founded may be designed

using a safe soil pressure of 4,000 pounds per square foot for

round or square footings and 3,800 pounds per square foot for

continuous wall footings.

~ In roductioqt

Proposed for construction at this site is an addition to the

existing Building No. 1. The proposed addition will consist of a

single storied, slab-on-grade structure

framing and steel stud bearing walls. The

of the addition are 29 feet wide by 96 feet

ILL

west

SQdhdJ?tk?n

The site of the proposed construction

utilizing

approximate

long.

bar joist

dimensions

slopes gently to the

and is covered by a layer of landscaping gravel which

contains various trees and shrubs. It is most likely that the

site is covered by some amount of fill material.

Con lusi~ ReCOmxmchtlo~c

The upper 3.0 to 4.0 feet at the location of the only boring

was possible to make indicates a fill material overlying an A

horizon soil. This buried soil acts as a permeability barrier

which causes the overlying materials to have a higher than normal

moisture content.
179-4



The overlying f’illmateriaj. as well as A horizon soil exhibit

a low bearing capacity when tested by Standard Penetration Tests.

Immediately underlying the soil horizon the soils are noticeably

dryer and the Standard Penetration blow counts increase to more

than 30 BPF.

Soft weathered Tuff was encountered at a depth of 9.5 feet

and refusal of Standard Penetration test was encountered at a

depth of 10.9 feet.

It is recommended that this structure be founded on

undisturbed soils found immediately below the buried A horizon

soil . Such footings may be designed using a safe soil pressure of

4,000 pounds per square foot for round or square footings and

3,800 pounds per square foot for continuous wall footings.

The in-place fill soils appear to be reasonably well

compacted and capable of sustaining an area loading of 1500 pounds

per square foot. It is recommended that the materials supporting

the floor slab be tested to insure uniform compaction of at least

93% of maximum dry density as determined by ASTM D-1557.

KH\rr - June 25, 1986
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DescriptiveTerms

StandardPenetration Test

Granular Soils

Very Loose

Loose

Slightly Compact

Compact

Dense

Very Dense

Blows Per Foot

o-5

6 - 10

11 - 20

21 - 35

36 - 70

70+

Cohesive Soils

Very Soft

soft

Stiff

Very Stiff

Hard

Very Hard

Dry

Moist -

Damp -

Very Damp -

Wet

Very Wet -

Saturated -

No apparent soil moisture

Slight soil moisture content

Soil moisture content below the Plastic Limit

At or near the Plastic Limit

Soil moisture above the Plastic Limit near Liquid Limit

Minor amount of free water above Liquid Content

Free water

Test Hole at TA-48

Radlochemical Data Wing

for Weapons Diagnostic

W.O. #6-5509-36
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ILowhnmos
LosAlamos NationalLaboratory
LosAlamos,New Mexico87545 memorandum

,0 Phillip C. tiunt,ENG-2, MA M984
DATE: July 22, 1986

,H~UThomas C. Gunderson, @ ~Al,~,OP,,~,~P.O.~,K490/7-0810
HSE-8 Group Leader, MS K490

William D. Purtymun,
FROM:

TEST BORINGS, GROUND
‘“s’=”LJ 7770-53

MHSE-8 ,
SYMBOL

HSE8-86-861

TEST ACCELERATOR NO 2, TA-53,

Six test holes were drilled at the site as requested in
memorandum 7770-53 TST (July 1, 1986). The holes were located
in and around the transformer station (Fig. 1).

Test holes 3, 4, 5, and 6 encounterecta fi-11material of tuff
ranging from 3 to 8 ft in thickness overlying the undisturbed
moderately welded bed rock. Test holes 1 and 2 encountered
undisturbed tuff-at a depth of about 2.ft.
test holes areas follows.

Test Hole 1

Fill material, same asphalt underlain-
by gravel

Tuff, gray, moderately welded,
quartz and sanidine crystals and crystal
fragments, a few small rock.fragments of
dark gray dense rhyolite and pumice. in an
ash matrix.

T-t Hole 2

Fill material, some asphalt underlain
by gravel

Tuff as in Test Hole a upper surface
of tuff wet (moisture ;ontent est. 10 to
15% by volume).

The logs of the

Derkh (ft)
From To

o 2

2 18

De~th (ft)
From To

o 2

13
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P. Hunt
HSE8-86-861

-2- July 22, 1986

Test Hole 3

Fill material, same asphalt underlain
by gravel.

Fill material tuff gray to light brown,
some clay weathering.

Tuff, light gray to light brown, moder-
ately welded, quartz and sanidine crystals
and crystal fragments, same small rock
fragments of gray rhyolite and pumice.

X-t Hole 4

Fill material gravel.

Fill material, tuff, gray light brown,
some clay weathering (moisture est. 10-
20% by volume).

Tuff as in~o

Fill material, tuff as in

Tuffas in~*

T-t Hole 6

Fill material, tuff as in

Tuff, light brown, moderately welded,
quartz and sanidine crystals and crystal
fragments, small rock fragments, rhyolite
and pumice

Tuff, gray to light brown, moderately

o

1

1

4

4 13

Denth (ft)

o 2

2 7

7 13

Denth (ft)
From To

o 8

8 15

De~th (ft)
om TQ

o. 3

3 8
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P. Hunt
HSE8-86-861

-3- July 22, 1986

welded 8 12

The undisturbed tuff (moderately welded) has a safe bearing
capacity of about 5,000 lbs per sq ft. The fill material
(tuff) can be compacted to result in a bearing capacity of
3,OOO to 4,OOO lbs per sq ft. The test holes encountered no
anomalies in the fill material or bed rock tuff which would
cause problems in foundation design.

WDP :brm

Cy : T. Buhl, HSE-8, MS K490

Attachment: Figure 1
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Im%Nlamos

LosAlamos NationalLabord
TLosAlamos.New Mexico8754 memorandum

TO:Thomas C. Gunderson, o“~ August 1, 1986
HSE-8 Group Leader

~wnuThomas E. Buhl, HSE-8 * M“L~70~’’~~PMO~K490/7-0810
Associate Group Leader, MS K490

Mp~~ William D. Purt “ and &
8

SYMBOL HSE8-86-883
Donald VanEtten, HSE-

SIJOJCCT CONSTRUCTION OF RETENTION PONDS IN MORTANDAD CANYON

Industrial-l$Quid effluents from Laboratory operations contain
radi~nuclid~i, a~ a~a.proc~ssod at the plant at TA-50. ~ha
treatrnont rarnovo@,rnqq”tof,~,th.ra6ionuclid@s baforo the
re<ha$$$ng,@f&luaqt@ ars q~16a86d ,$n~oMortandad Canyon.
Mo~an&d .Ca~&”’:hag:8’’8~lX:d&~:$@ag~area that head= on the
P~jar*to ‘Pla*~auo St.e@ ~1~ ~,~r8’in tha upper-reach of the
canyop as the rasultof th~.tflu-.n~ rclcaso and storm runoff.
Tha ●ffluant8 and storm rumflf r@hargo a small body of perched
watior in the alluvium. Th~@ shal~ow aquifer is of limited
ext~nt, confinad witl@ tho’Lab~mtory.

Tho majok transport of radionuc~Mhs in the ●ffluent-release
area from TA-50 ia by stornquhoff. Tho radionuclidos
remaining in the effluent,aro adsorbed or attached to silts and
clays in tho sodimants of tlkstraam channel. Storm runoff
transports 90 to 9!W of UM radiquclides in the suspended and
bed load,.sad$~ntk whilo tho rtining 5 to 10 8 is transported
in solution. Contamination is high n8ar the effluent outfall
and docrcascs down gradient in th. canyon. Tha largest surface
water 10SSOS occur in th8 mid-roach of tho canyon where the
stream is not WQ1l d-fined as It braids out on the canyon
floor. Tho canyon widms and tho alluvium thickans. It iS

within this araa that sfforts have b*en ~d~rtakcn to insure
that contamination is ratainod within tha Laboratory. The
purposa og Injaction WOIIS and re~ent~on pond- WaS tO store the
runoff and sedimants until,tho runoff is lost by infiltration
into tlm unsaturated alluvium and evapotranspiration. The
depth to water in tho alluvial aquifer ranges from 40 to 45 ft
in this rsach of tho canyon.

Five injection walls war. constructed in tho stream channel in
1974. The wells ware 12 in. in diametar and about 20 ft deep.
They were filled with coursa gravel. Runoff events during 1974
and 1975 filled the gravels in tho wells with fins sediments,

181-1



T. Gunderson
HSE8-86-883

-2- August 1, 1986

decreasing the permeability of the alluvium adjacent to the
shaft wall. The wells lost their effectiveness to control the
rlnoff. In the spring of 1976 two retention ponds were
constricted in the streb channel. The ponds were about 15 ft
wide, 25 ft long, and averaged,about 7 ft in depth. The
average capacity for each pond was about 20,000 gallons (74o
cubic yards) for a total of 40,00,0gallons (1,480 cubic yards).

As the ponds began to fill with Sediments a third pond was
constructed in 1980 below the upper two ponds. This pond had a
diameter of about 80 ft and had a depth of about 6 ft. The
capacity was estimated at 225,000 gallons (1100 cubic yards).

In September 1983 the upper two ponds were filled with
s’adhaht8 and were of no use to control mnoff. The third pond
wad about half ‘fullof sediments. Rehabilitation or new
retention pondswere needed. Th8 location of a proposed barrow
pit “wa~in an uncontaminated reach of tha canyon bottom down
gradi8n~ frorn”’theshaf,t,sand ~et~tion ponds. Rehabilitation
of-.thsratantion pond8 was nead+ to protect the proposed
barrow pit fill.material. Th~ study indicated that the lowar
reach;of the canyon on the Laboratory west of the boundary
con~~cd qbqat 3,000,000 cubic yards of fill material that
could B6 used for construction (HSE-8-83-608).

In thQ spring of 1986 the remaining pond was filled to capacity
with sediments. Runoff ●vents in the preceding period had
been small. There had b-en no transport of contaminated
sediments from the upper canyon into the proposed barrow pit
area or on to San Ildefonso Pueblo Land.

Three ponds wera constructed in June 1986. Pond 1 is about 45
ft by 55 ft and ranged in depth from 4.5 to about 10 ft (Fig.
1). This pond has a capacity of about 118,000 gallons (581
cubic yards). Shortly after tho pond was finished runoff
filled ● paxt of the pond. A week later the pond was dry as
tho namff in~iltratad into%ha unsaturated alluvium was lost
to •?~om. mnd 2 is about 80 ft by 105 ft and about 10
ft d~~ 1~ has ● capacity of about 628,000 gallons (3111
Cubia yaxdm~. Pond 3 is about 32 ft wide and 150 ft long with
a do~xamging from 6 to 10 ft. This pond has a capacity of
about 287,000 gallons (1,422 cubic yards). No runoff has
accumulated in Pond 2 or 3 as of this date (July 1986). Total
capacity of the three ponds is about 1,033,000 gallons (5,114
cubic yards).
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T. Gunderson
HSE8-86-883

-3- August 1, 1986

Tho ponds w-r. constmcted with front loaders. They are dug
into tho alluviup on the canyon floor. The lithol@y ranges
from a ~$lty=clay sand to a clean sand. There are.no cobbles
or bouldars as tha canyon he’ads’on the plateau and is cut into
tha tuff. All rnat,.ria16rang- from,silt and,clay to a small
amount of gravel size rock fragments of tuff, latitc, or
rhyolito. Ths inlet to th. pond% is at stream level with no
confining d,- or bprms. TM b@rm8 around tho ponds built from
tha ●xcavatiad”alluv’lunhavo a sutifacaarea of about 10,000
sq.ft.’-~is surfaco araa wqq gl~tod with 30 lb= of blue grama
grass saed and 20””& of yollw swoot clover on July 8, 1986.
Th@ cost of tha excavation was about $5,898 or about $1.15 per
cubic yard.

Thoso who worked on this project daso=o recognition and a vote
of thank8’o 191.Yarm Ma% Mao8, Dave McInroy, and Fred Brown.

Pi-cturo*af”thaponds construct-d in 1977, 1980, and in 1986
ars qttaehod~ Skstch map nhowing location of old and now
rettntion ponds is also attached.

WDP:DVE:brm

Attachmnts: a/9

Hanson, HSE-DO, HS K491
Maos, HSE-8, HS K490
HcInroy, HSE-8, HS K490
Brown, HSE-8, HS K490
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Olclpond 1 - filled W1.tll
water; I(>okhg Ilpstream,
August 1976.

Old Pond 2 - filledwf.th
runoff;lookingupstream
through weir, 1977.

Runoff heading into Old
Pond 2.in August 1977.

-,



,..,,

old Pond 2 (1977) ffllcd
runoff, AI IgUSL 1976.

Wlttl

Old Pond 2 afterconstruction
(1977)looking downstream.

Old Ponds 1 and 2 (1977)
with sediments May 1986
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‘“’ old
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Pond 1 fi~led with sediments,
May 1986.

Old Pond 1 (right) and 01(! “[lnd

(left) filled with sediments,
May 1986.
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New Pond’1 - showing run,off
th.gough inlet, June 1986:
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Lower End of Pond I fl.llcd
with sediments, Flay 1986.

Old Pond 3 filledwith sediments;
looking across inlet, May 1986.

Old Pond 3, full of sediments,
looking downstream, May 1~8~1.
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New Pond 2 clur[n~ rl)nstr!
looking tllro~lghinlet to

Pond 3, June 1986.

I(:t ion;
01(1

?,, ,

New Pond 2 during construction:
looking through inlet, June 1986.

New Pond 2 -
north rim of

looking
canyon,

down
Jllly
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New Pond 3 d(lr{ng ronstr~lft it!!]:
looking downstream, .lunc l’)x~).

New Pond 3 - looking down from
north rim of canyon.
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New Pond 3
June 1986.
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looking upstreiam.
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New Pond 2 dllriIlg collsLrllf.1. i(,ll,

J(lne 1986.

New Ponds 1 (top) and 2 (c
and (bottom) - looking up

canyon from north rim, Jul

enter)
the
y ,1986.

New Pond 1 (top) and 2 - l.ook,ing
down f,romnorth rim of canyon,
July 1986
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LosAlamos NatnnalLaborat
LosAlamos,New Mexico87% memorandum

TO Roy Lucht, Deputy
Group Leader, M-8, J960

rMm Thomas C. Gunderson
HSE-8 Group Leadem -“

mow William D.

SUNMT TEST HOLES
SLED TRACK

Seven test

Purtymun, HsE-8@

IN,POTRILLO CANYON AT
(TA-36-12)

bolos wore sugar-d in

SYM~~ HSE8-86-943

PROPOSED LOCATION FOR A ROCKET

Potrillo Canyon on August 1-. -.
and 4, 1986. ~ohol.s woro locatod along a 2000 ft line, the
propo~.d ldqa~ion;for a rock-t sled track. Potrillo Canyon is
cut into a 8tibiedof ashfalls and ashflows of rhyolite tuff.
Tha canyon ~i~or is formod by a brown s$lty soil. The soil
itself ig underla~n by a rhyolita tuff which is weathered in
plac., and which in turn is underlain by a light gray pumiceous
tuff . The knd prdducts of the weathering of the ash matrix of
the rhyolito tuffiq~$montmorillonite and illite clay minerals.
Montmorillonito claya “arocharacterized by swelling when wet
and shr$nkaga with water loss.

A description of tho soils and tuff encountered in the test
holes is,prosantod in tho following text. The logs of the test
holes are s~ariz.d on Table 1 and aro shown in ageneralized
cross-section in Figurs 1.

1. SOILS: Soil, silty, broirn,loo8a consolidated; clay to sand
size fragments of qua-z, Sanidinacryq,%als and crystal
fragments, scattorad small rock fkagmknts of tuff, puhi~?,
dense rhyolito and densa latite, in a matrix of clay-silt to
very-fin. sand. Tha upper part of tho pnit i8 a reworked
ashflow rhyolita tuff weatlmredto a so,il,whilo,,th.low,erunit
is a soil that has developed in place from an a~hflow”tu~f.
The total thickness of the soil in the canyon ranges from 8 to
14 ft.

2. WEATHERED TUFF: Tuff, light brown, weathered to a silty
sand containing quartz, sanidina crystals and crystal
fragments, scattered rock fragments of pumice, dense
rhyolitc,and dens. latito, a few l.nses of clay (probably the
end product of weathered pumice fragments) The lower one to
four feet at the base of the unit contains numerous pebble size
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rock fragments of dense rhyolite and latite. The ashflow tuff
is weathered in place and ranges in thickness from 15 to 26 ft.

3. PUMICEOUS TUFF: Tuff, light gray, pumiceous, non-welded to
moderately welded, consisting of quartz, sanidine crystals and
crystal fragments, scattered small rock fragments of dense
rhyolite and dens. latite, numerous pumice fragments up to 3/4
in. in length, in a matrix of light gray pumaceous ash. The
sections near the uppar contact appear to bc weathered to a
light brown in some of the test holes. Total thickness of the
pumiceous tuff is unknown as the depth of test holes did not
extend below this unit.

4. MOISTURE: The cuttings from the test holes were fairly dry.
Estimated soil moistura in the silty soil and weathered tuff
ranges from about five percent to eight percent by volume and
in a few places may reaches about twelve percent by volume.
The underlying pumiceous tuff ha- an ●stimated soil moisture of
less than than 10~ by volume.

The test holes ●ncountered no perched water in the soil or
underlying tuffs. Based on previous studies thera is little
chance that any perched water ●xists in the tuff or in the
underlying volcanic sediments above the top of the main
aquifer. Tha top of the main aquifer is at a depth of about
750 ft below canyon bottom.

Soil characteristics will require that the access road along
the rocket track b. surfaced in order to asmre all weather
travel. Tha road and track foundation will have to be
constructed to allow freo drainage of surfac8 runoff in the
area. At present thero is no well defined surface drainage
across the proposed location for the track. Combining the road
with tho track foundation will simplify the drainage,
eliminating any pending of water between the road and track.

The test borings ●ncountered no perched water, no excessive
soil mohturo,or other anomalies in the soil, weathered tuff,
or pumicaaas tuff that could ●ffect a proper foundation design
for tha propomd rocket sled track.

WDP:brm

Attachment*: a/9
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m: J. Steiger, M-8, MS J960
J. Repa, M-8, MS J960
D. Miller, ENG-4, MS 702
T. Buhl, HSE-8, MS K490

August 15,,1986

#
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Soil, silty,
brown

Tuff, light
brown, weathered

Tuff, light gray,
pumiceous

Elevation (feet)2

Total Hole depth (feet)

Table I
IOG OF TEST HOLES
(kq depth in feet)

M2Q!2QHQQ f&zQ!2MQQQ

O-8 0-8 0-1o 0-12

8-34 8-33 10-30 12-27

. . . . . . . . . . . . . .

1 See text for log description

34-42 33-57 30-42 27-48

●

6605 6598 6585 6581

42 57 42 48

H2QQ MzQQ 2tmQ

o-1o 0-11 0-14

11-27 11-26 14-32

27-32 26-32 32=47

6578 6575 6573

32 32 47

2 Estimated from ML to@graphic sheet 16 of 25 (Lab. Job No. 5682).



bm!wlmos
LosAlamos Ngit!onalLaboratory
LosAlamos,New Mexico 87545 memorandum

‘0”A. D. Miller, ENG-9,

a

M702 ‘ATEMay 19, 1986

‘“RuThomas C. Gunderso ,,~ ‘“L‘lOp’TELEpHONE:K490/7-0818
HSE8 Group Leader, K490

‘M””W. D. Purtymun, HSE-8,w ““sO’HSE8-86-584

SUBJECT: SOIL BORINGS - PROCESS EQUIPMENT STORAGE BUILDING, TA-16 (REF.
ENG-9-330-86)

Four holes were

.—

augered at the proposed building site on May
13, 1986. In general the investigation indicated a soil zo~e 5
to 6 ft. thick of a brown to dark brown clayey soil. The soil
was underlain by the “El Cajate Pumice!’,a clay to sand with
pumice fragments ranging from very small sand to pebble size
pumice fragments. In the four holes the “El Cajate’~exhibited
various degrees o-fweathering with different moisture contents.
The location of the holes are keyed to the sketch map attached.

Test Hole ~

Soil-clayey, brown
to dark brown with
a few small rock
fragments of latite
and pumice; wet clayey
soil at base ( 15 to 20%
moisture by volume est.) .

Sand-loosely consolidated,
weathered, tan, quartz, sandine,
latite and pumice fragments;
few lenses of wet clay (plastic).

Sand-loosely consolidated,
with stringers of wet clay,
plastic, contain numerous
pumice fragments.

o

10

10

18
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Test Hole 2

-2-

Soil-clayey, brown to
dark brown as in Test
Hole 1.

Clay-black, plastic,
wet, (15 to 25% by volume
est.) with a few sand size
rock or crystal fragments
(tests at site indicate no
explosives) probably contain
excess organics.

Sand-loosely consolidated,
weathered tan, includes
stringers of wet clay,
material becomes dryer at
depth, contains numerous
pumice fragments.

T- t Hole 3

Soil-clayey, brown to
dark brown as in Test Hole 1

Sand-loosely consolidated,
tan to brown, some weathered
stringers of wet clay? numerous
pumice fragments wet in places
(15 to 20% by volume, est.).

Sand-brown,
what drier.

3est Hole ~

as above but some

Soil-bron to dark brown as
in Test Hole 1.

Sand-loosely consolidated
tan to brown, some clay.

183-2

May 19, 1986

De~th (ft.)
From ~

o 5

5 14

14 27

o 6

6 11

.-

11 18

0 5



A. D. Miller
HSE8-86-584

-3- May 19, 1986

stringers and numerous pumice
fragments, moisture content
(10 to 15% by volume est.). 5 13

Pumice-tan to brown, some
weathering, fragments from
sand to pebble size pumice. 13 15

I have no recommendations for bearing capacities or foundation
design because of the presence of the El Cajate Pumice. There
is no data available on the El Cajate for bearing capacities.
We need a detail foundation study at the site for design
criteria and for reference on future design where the El Cajate
Pumice is encountered.

WDP :tp

Attachments: a/s

Cy : T. E. Chandler, WX-12, MS C932
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Lowwimm
LosAlamos National Laboratory
LosAlamos,New Mexico 87545 memorandum

DATE: May 27, 1986

THIW Thomas C. Gunderson
‘w,,

MAIL STOP/TELEPHONE: K490/7-0810
HSE-8 Group Leader,

FROM: William D. Purtymun, HSE-8
w

.SU,JEC,TEST HOLES - METEOROLOGICAL TOWER

SYMBOL: HSE8-86-608

INSTALLATION , TA-O

Four test borings were performed at the tower installation, TA-
0, on Frijoles Mesa, May 21, 1986. The test borings were
requested by ENG-2 (Foley) for Merrick, an engineering company.

Logs of hole indicate a thin clayey soil, layer of pumice (El
Cajete Pumice), and underlain by a moderately welded tuff.

Test Hole Nort~
De~th (ft)
From To

Soil, dark brown, clayey,
some pumice fragments o 1

Pumice, light brown to
brown, weathered in places,
some clay lenses, loosely
consolidated

Tuff, light grey, moderately
welded, quartz and sanidine
crystals and crystal fragments,
a few small rock fragments of
rhyolite, latitet and devetrified
pumice in an ash matrix

Test Hole Southeast

Soil, clayey as in Test
Hole North

Pumice, as in Test Hole
North

1 6

6 13

De~th [ft)
From - To

o 1

1 6
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Tuff, moderately welded,
as in Test Hole North

Test Hole Southwesg

Soil, clayey as in Test
Hole North

Pumice, as in Test Hole
North

Tuff, as in Test Hole
North

TeSt Hole Towe~

Soil, clayey as in Test
Hole North

-2- May 27, 1986

6 17

De~th (ft)
From - To

o 1

1 5

5 17

De~th (ft)
Fr ~o - To

o 1

Pumice as in Test Hole
North

Tuff as in Test Hole
North 6 17

The foundations or footings should be set into the tuff. The
pumice is unconsolidated and has a poor bearing capacity. The
moderately welded tuff at the site has a safe bearing capacity
of about 5,000 lbs/sq ft. The test boring encountered no
anomalies in the tuff that would effect foundation design.

WDP :brm

Cy : W. Eberhardt, ENG-DO, MS K721
W. Foley, ENG-2, MS M984
R. Kull, MS 703 (Merrick)

i!

i
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LosAlamos National Laboratory. LosAlamos,New Mexico 87545 memorandum

‘0’Marvin Tillery, HSE-7, MS Jsgz ‘ATE:July 14, 1986

‘“R”Thomas C. Gunderson, @ MAIL STOP/TELEPHONE ~4 ~ ~, 7 _. s lo

HSE-8 Group Leader, MS K490

FROM. w ● D. Purtymun, HsE-8
w

SYMBOL HSE8-86-811

SUBJECT: INSPECTION OF SHAFTS, AREA G , TA-54

Two shafts in the new tritium disposal field, No. 136 and No.
137, were inspected July p. The shafts are 6 ft in diameter
and about 65 ft deep. The shafts are completed in the Tshirege
Member of the”Bandelier tuff. The shafts penetrated about 50
ft of Unit 2B and are completed about 15 ft in to the top of
Unit 2A. Both units are moderately welded. No anomolies in
the tuff exposed in the shaft walls were noted.

Two shafts in the PCB shaft disposal field, No. 12 and No. 13,
were also inspected on July 9. The shafts are about 6ft in
diameter and about 65 ft deep. They are also completed in the
moderately welded tuff units of the Tshirege Metier. The
shafts penetrated about 40 ft of Unit 2B and are com~leted
about 25 ft in to Unit 2A. No anomolies in the tuff”exposed in
the shaft walls were noted.

The four shafts are suitable for the

WDP :tp

Cy : T. Buhl, HSE-8, MS K490
A. Drypolcher, HSE-8, MS K490
C. Nylander, HSE-8, MS K490

c
C.

disposal of wastes.
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Loalanms
LosAlamos National Laboratory
LosAlamos,New Mexico 87545 memorandum

To Will Polzer, HSE-12, MS K495

@

OAIE: May 7, 1987

~H~uThomas C. Gunderson, MAIL STOPflELEPHONE K490/7-0810
HSE-8 Group Leader, 490

,M~, William D. Purtym& lH~E_&
SYMBOL: HSE8-87-527

Sue,=,,GEOLOGIC DATA, TA-21

I could not find a geologic section published for TA-21. The
following was prepared from a log of Test Well 3 and qeolocric.
maps. Mean altitude of TA-21 ~sed was 7150 ft.

Bandelier Tuff
Tshirege Member
Nonwelded to Welded
Ashflows

Otowi Member
Massive Nonwelded ashflow

Guaje Member
Pumice fall

Puye formation
Volcanic Debris

Basalt
Flow and interflow Sedments

Puye formation
Volcanic Debris

Tesuque formation
Silstone and sandstone
with some interbedded
Basalts

14!2E&L
Thickness From

400 0

220 400

50 620

90 670

100 760

450 860

2500 + 1310

~

400

620

670

760

860

1310

3810 +

The main aquifer occurs in the lower part of the Puye Formation
at a depth of about 1250 ft below the surface of the mesa at
TA-21. There is no perched water above the main aquifer based
on data from Hole H-19 (Below Bridge at Los Alamos Canyon) .
Test Well 3 (in Los Alamos Canyon) and Test Well 4 (at TA-45,
abandoned) . Perched waters occurs in the alluvium of Los
Alamos Canyon south of TA-21. There is no hydrologic
connection between wastes in the ground at TA-21 and perched
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LosAl,amoS,NatlotialLaboratory
LosAlamos,New Mexico 87545 memorandum

TO Thomas C. Gunderson, OATE: April 23, 1987
HSE-8 Group Leader, MS K490

THW Thomas Buhl,
Y

MAILSTOP/7ELEPHONE’K490/7-0818
HSE-8 Assoc ate Group Leader

Ff40MWilliam D. ~rt~anf HSE-8’# SYMBOL HSE8-87-502
Allan Stoker, HSE-8 V

SUBJECT TEST HOLES EAST OF HSE-8 TRAILER, TA-59

Three test holes were drilled east of the Environmental
Surveillance Group (HSE-8) trailer (OH-22) at TA-59. The holes
were to determine thickness of fill (soil and gravels)
overlying the tuff.

Hole 1, located 15 ft east of the trailer, encountered about 14
ft of fill over the tuff. The hole was drilled to a depth of
28 ft.

Hole 2, located about 50 ft east of Hole 1, encountered about
15 ft of fill. The hole was drilled to a depth of 28 ft.

Hole 3, located about 10 ft north of Hole 2, encountered 11 ft
of fill over the tuff. The hole was drilled to a depth df 23
ft ●

The fill consisted of soil and gravels derived from tuff. The
soil encountered in lenses was dark brown siltly sandy loam.
The gravels consisted of sand-gravel to boulder size fragments
of tuff. The moisture content of fill encountered in hole 1
was high, estimated moisture content ranged from 20 to 30% by
volume. The hole is located in an area that receives runoff
from parking area and drive way. The moisture content of fill
encountered in holes 2 and 3 was somewhat lessl estimated
ranging from 10 to 20% by volume.

The tuff underlying the fill is a rhyolite, moderately welded,
consisting of quartz and sanidine crystals and crystal
fragments, a few small dense rock fragments dark gray rhyolite
and some dark gray pumice in an ash matrix.

WDP:AS:lh

Cy: M. Ragsdale, ENG-2, MS M984
S. Rhodes, ENG-2, MS M984
J. Lindahl, ENG-DO, MS K717
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LosAlamos National Laboratory
LosAlamos New Mexico 87545 memorandum

TO,

THRu:

FROM:

SU8JECT:

E. F. Homuth, ESS-3,

Thomas C. Gunderson,
HSE-8 Group Leader

MS F659 ‘ATE’June 9, 1986

@

‘*’L‘TOp’’ELEpHONE:K490/7-5021

W. D. Purtymun, HsE-8~7 ‘yMeOLHSE8-86-661

LOG OF HOLE DRILLED FOR STRAIN GAGE AT TA-33-24 (CONTROL BLDG)

The lithology, color, and changes in drilling were used to
establish the contacts between ash flow units. The upper
section of the Mesa at TA-33 is composed of Unit 2b of the
Tshirege Member of the Bandelier tuff. The hole was completed
in to the top of Unit la at a depth of about 97 ft. Elevation
of land surface at the hole is about 6412 ft.

(f
&$
D ~th )

Unit 2b

Tuff, light reddish brown,
moderately welded,
quartz and sanidine crystals
and crystal fragments, a
few small rock fragments of
dense dark gray rhyolite,
dark gray devetrified pumice
fragments, in a fine ash matrix. o 38

Unit 2a

Tuff, light gray, moderately
welded, a few quartz and
sanidine crystals, and fragments,
a few rock fragments of dense dark
gray rhyolite increase in number and
size of dark gray devetrified pumice
fragments, in a fine ash matrix. 38 61
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Unit

Unit

-2- June 9, 1986

lb

Tuff, gray to pink, moderately
welded. Tuff brown, quartz
and sanidine crystals and crystal
fragments; slight increase in rock
fragments of dense gray rhyolite,
dark brown devetrified pumice fragments
in a fine ash matrix. 61 89

la

Tuff, light pinkish gray, non-
welded to moderately welded, tuff
brown, quartz and sanidine crystal
fragments, rock fragments of dense
dark gray rhyolite, and large gray
devetrified fragments pumice in a fine
ash matrix. 89 97

WDP :tp

Cy: T. Buhl, HSE-8, MS K490
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LosAla4rnos~ational Laboratory
LosAlamos,New Mexico 87545 memorandum

TO

FROM:

SYMBOL:

SUBJECT:

ThomasGunderson,HSE-8,MS-K490 ‘ATE’June 11, 1987

TimothyH. Larkin .~’~!:: MAILSTOP/TELEPHON~ MS - J980/7-1101

ESS-4-87-133

ROOTTOMOGRAPHYRESEARCHPROGRAM

In supportof the Root TomographyResearchProgramwe need severalshallow
holesgreaterthan2-in.diamdrilledintothe ground. The proposedlocations
of theseholes is TA-33near Bldg 87. The groundnearBldg 87 is fairly
uniformvolcanictuff. Thismay take aboutone afternoonof William
Purtyman’stime. Pleasecontactme if you have any questions. We will
appreciateany supportin drillingtheseholesas soonas possiblebut at your
convenience.

190-1
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Los Alarnos ~ational Laboratory
Los Alarnos,New Mexico 87545 memorandum

‘0 Merle Bunker, DATE. June 17, 1987
INC-5 Group Leader, MS G776 -.

THRU Thomas C. Gunderson, ~>MAIL STOP/TELEPHONE: K490/7-0810
HSE-8 Group Leader, MS K490 ~w>.

—.-

FROM William D. Purtymun, HSE-8 @

SUBJECT STABILITY OF ROCKS ON WALLS AND
ABOVE TA-2

SYMBOL HSE8-87-655

SLOPES OF LOS ALAMOS CANYON

A reconnaissance was made of the north and south walls of Los
Alamos Canyon above the site on June 11, 1987 at the request of
Merle Bunker. The last inspection was made of the canyon wall
on October 6, 1985.

There have been no rock falls or movement of rocks or blocks of
tuff on the slope or cliff above TA-2 since the last
inspection. The security fence north and south around the site
are in good condition. These provide a barrier to small rock
falls or slides. The rock catcher, steel posts, cables, and
wire spacers, on the north wall are in good repair.

There are a number of rocks and blocks of tuff on the slope and
cliffs above TA-2 that have a potential to cause rock falls,
This inspection failed to detect any rocks or block of tuff
that were unstable, however, if rocks should
slope below, rock catchers, and the security
buildings should prevent the rock falls from
damage.

WDP:tms

dislodge, the
fence above the
causing any
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Los:AlarnosNatiinal’Lab&atofy
LosAlamos,New Mexico 87545 memorandum

TO Melvin McCorkle, DATC July 16, 1987
ENG-DO, MS K717

THRU: Thomas C. Gunderson, MAIL STOP/TELEWONE K490/7-0810
HSE-8 Group Leader, MS K490

Thomas E. Buhl,
Associate Group Leader, MS K490

FWM:
I@”William D“.Purtymun and Alan Stoker,

&
SYMBOL: HSE8-87-762

HSE-8
.sus.JECT: TEST HOLE TA-16 PACKAGE TREATMENT SYSTEM (FOR OUTFALL 005)

A test hole, requested by Anthony Drypolcher, of the

Environmental Surveillance Group, (HSE-8), of the proposed

site was augered to a depth of about 10 ft on July 9.

There is little or no soil or fill material overlying the

tuff. The tuff is light gray, moderately welded containing

a few crystals and crystal fragments of quartz and

sanidine, a few small rock fragments of dark gray rhyolite

and pumice.

The tuff has a bearing capacity of 5,000 to 8,000

lbs/sq ft. The foundation should be set 2 to 2.5 ft into

the tuff.

WDP:lh

Cy : A. Drypolcher, HSE-8, MS K490
s. Carson, Delta H. Engineering, p.o- BOX 2023/

Santa Fe, NM 87504
CRM-4 (2), MS K490

,(.
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LosAlamos National Laboratory
LosAlamos,New Mexico 87545 memorandum

TO Gilbert Montoya, ENG-2, MS H822 DATE: March 24, 1987

THRU: Thomas C. Gunderson,
@

MAIL STOP/TELEPHONE K490/7-0810,
HSE-8 Group Leader, MS o

@,~. William D. Purtyma , HSE-Q

SUBJECT

TEST BORINGS MPF -3, TA-53

SYMBOL: HSE8-87-359

ENG - 2JRS-87-5205

Three test borings were completed March 18 on the beam
east of MPF-3. The three test holes were com~leted in
that is representative of the materials that will be excavated
for the beam-channel. The locations of the holes were at
stations 5+97, 7+90, and 12+90 of the sketch map furnished with
the request memorandum.

The three test borings were drilled into and completed in to
Unit 3 of the Tshirege Member of the Bandelier Tuff. There was
little or no soil cover at the three locations and the
lithology of the tuff penetrated at each hole was the same.
The tuff is rhyolite in composition, light gray, moderately
welded, containing quartz and sanidine crystals and crystal
fragments, rock fragments of dense rhyolite, latite, and pumice
in a gray ash matrix.

Cooling joints in the tuff will be near vertical with random
orientation. To prevent large blocks from falling from the
walls of the excavation, the slope of the walls should about
to 3. The excavation should be inspected upon completion to
determine stability with regards to loose blocks caused by
intersecting joints within the walls.

The moderately welded tuff can be excavated with heavy
equipment. No anomalies were encountered in the tuff that
would effect excavation.

Cy: T. Montoya, ENG-2, MS H822
T. Buhl, HSE-8, MS K490

1
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LosAlamos National Laboratcq
ImsAlamos,Naw MaxIco 87545 memorandum

To: Richard Romero, HSE-8, J4S K490 OATE Aucjust 31, 1987

FROM: vWilliam D. Purtymu$$f SE-8 MAIL STOP/TELEPMOW K490/7-0810

SYMBOL HSE8-87-925

SUSJECT LOG OF HOLES AT JUNCTION SR-4 AND MAIN HILL ROAD,
AUGUST 19, 1987

Hole 1
Located near stream channel and pits

(ft)
lxQU! ~

Soil, silty to medium sand o 1
Gravels, fine to very coarse
sand, a few cobbles and boulders 1 3

Gravels, cobbles and boulders
in a matrix of sand. 3 7

Note: Three holes in area; no penetration below 7 to 8 ft.

Hole 2
Located south of Hole 1 about 70 ft

(ft)
From XQ

Soil, silty to medium sand o 1
Gravels, fine to coarse sand,
a few pebbles, cobbles and
boulders 1 3
Gravels, cobbles and boulders
in a matrix of sand 3 8

Clay, plastic, light gray to
reddish brown 8 12

Note: Four holes in area; three holes, no penetration below 6
to 7 ft; fourth hole bottomed in clay at 12 ft.
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-2- August 31, 1987

Hole 3
East of hole 2, outside fence

(ft)
From ~

Soil, silty to medium sand o 1

Gravels, few cobbles and boulders
in sand matrix 1 6

Clay, plastic 6 7

Note: Three holes in area, bottomed in clay.

Term “no penetration” indicates basait, the auger did not
llwalk~~as would occur in cobbles and!boulders.

Samples collected using continuous core (3 1/4 inch ID) hollow
stem auger. Core recovery from O to 60%. -As sand and gravel
unconsolidated, at least 3 holes were required at each location
to obtain enough sample for the various analyses.

WDP :tms

Cy: T. Byhl, HSE-8, MS K490
L. Soholt, HSE-8, MS’K490
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LosAlarnos National Laboratory
Los Alamos,New Mexico 87545 memorandum

TO: Edward J. Hoth, ENG-2 , MS M984 DATE,

THRU: Thomas E. Buhl, HSE-8, MS K490 MAIL STOP/TELEPHONE

a,WM Wil1iam D.,Purtymun,’.’S -8= SYMBOL:

SUBJECT SOIL BORINGS, NEAR INTERSECTION PAJARITO AND

September 28, 1987

K490/7-0810

HSE8-87-1057

PUYE ROADS

Five test holes were augered at the site as requested by ENG-2.
The area on top of the mesa is relatively flat; however, there
are several shallow depressions and low berms that indicate the
soil zone has been disturbed. The log of the test holes is
given in the following table.

Ranqe in feet
w Tuff

TH-1 o-3 3-12
TH-2 o-3 3-12
TH-3 o-4 4-12
TH-4 o-5 5-11
TH-5 o-4 4-12

The soil zone ranged in thickness from 3 to 5 feet. The soil
is a brown clayey loam at the surface grading to a light brown
sandy loam (tuff weathered in place) above the tuff.

The tuff ranged ,$ncolor”froma light reddish brown to a light
gray. The tuff is moderately welded, composed of quartz and
sanidine crystals and crystal fragments, a few small rock
fragments of dense dark gray rhyolite and gray pumice.

Foundation should be set into’tuff. The moderately welded tuff
have a safe bearing capacity of 3,000 to 5,000 square feet. No
anomalies were encountered in the tuff that would affect
foundation design.

WDP :SRU1’1
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Los Alamos National Laboratory
Los Alamos,New Mexico 87545 memorandum

TO: Miguel Salazar, HSE-7, MS J592 OATE: October 30, 1987

THRu %Thomas Buhl, ‘
HSE-8 Section Leader,

.-l#v,/,
FROM: William Purtymun, HSE-8

SUBJECT INSPECTION OF SHAFTS AT

Shaft 140, 6 ft dia, 61

MAIL STOP/TELEPHONE: K490\7-0810
MS K490

SYMBOL. HSE8-87-1220

AREA G, .TA-54

ft deep; Shaft 141, 6 ft dia, 60 ft
deep; Shaft 142 4 ft dia, 60 ft deep; and Shaft 143,’4 ft dia,
63 ft deep were inspected on August 30, 1987. The shafts are
completed in the Tshirege Member of the Bandelier Tuff. They
penetrated about 50 ft of Unit 2b and are completed into the
top of Unit 2a. Both units are moderately welded. No
anomolies in the tuff exposed in the shafts were noted.

Also inspected was Shaft 196, a double shaft (6 ft dial
intersecting NE 56 ft deep and SW 53 ft deep) used for disposal
or storage of wastes from the Los Alamos Meson Physics
Facility. Numerous fractures occured in both shafts along with
blocks of tuff pulled from the shaft walls. The shafts are in
the Tshirege Member with the contact between Unit 2b and Unit
2a at a depth of about 18 ft. Both units are moderately
welded.

The shafts are suitable and meet the guidelines for disposal of
wastes at Area G.

WDP:TB:smm
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LosAlamos Natmal Laborat
IDS Alamos,Nw Maxico 87 % memorandum

To: Joe Skalski, ESS-4, MS J981 MTE: December 2, 1987

FROM’ m’Will”iam D. Purtyma , HSE-8 MAIL STOPITELEPNONE: K490/7-0810

SYMBOL: HSE8-87-1308

SUWECT NEW PUMP WELL I?H-l

When the old pump is pulled from well FH-1 call us (Purtyman
7-0810 or Stoker 7-0818) and we will come over and sound the
depth of the well and get a water-level measurement. FH-1 was
completed at a depth of about 450 ft. (slotted screen 389 to
449 ft.) In 1980 it was reported open to a depth of 445 ft.
When pulled in October 1985, the well depth was reported at 430
et
AL.

At the same time we will get a water-level measurement and
sound the depth of well FH-2. The well was completed at a
depth of 450 ft. with the lower 59 ft. consisting of torch
slotted pipe. Tests on the well indicate a specific capacity
of about 1 gpm/ft. of drawdown at a discharge rate of 40 gpm at
the end of 40 minutes.

The current water-level is about 374 ft. below land surface.
The saturated thickness of the aquifer penetrated by the
aquifer is about 76 ft. When the old pump from F?I-lis
installed in well FH-2 it should be set about 15 ft. off the
bottom. When we sound the well we can give you the exact
depth. It should be in the range of 430 to 435 ft.

Attached is a copy of the construction record of Well FH-1 for
your information.

WDP:jm

Attachment: a/s

Cy: A. Stoker, HSE-8, MS K490
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Los Alamos National Laboratory
Los Alamos,New Mexico 87545 memorandum

TO R. M. Joppa, ENG-1, MS K721 DATE: March 16, 1988

FFIOM W. D, Purtymun. HSE-8@?i?’ MAIL STOP/TELEPHONE: K490/7-0810

SYMBOL. HSE8-88-179

SUBJECT TEST HGLE EAST JEMEZ ROAD TELEPHONE DUCT BANK

As you requested, thirteen test holes were augered along the
proposed East Jemez Road Telephone Duct Bank from the bridge
eastward to Technical Area (TA) 53. Attached is a log of the
holes with locations keyed to Engineering Drawing No. ENG-C
45383.

Outwash of cobbles and boulders in a matrix of gravels overlie
the tuff at the Bridge and eastward to TH-5 (54+40). Pockets
of cobbles and gravels may be encountered eastward from TH-5 to
TH-6 (71+90). Eastward from TH-6 to TA-53 the surface of the
mesa is underlain by Unit 3 of the Tshirege member of the
Bandelier Tuff. Unit 3 is a light gray to light brown
(dependent on weathering) moderately welded tuff consisting of
quartz and sanidine crystals and crystal fragments, and a few
small rock fragments (pebble size) of dark gray latite and
rhyolite in a gray ash matrix. The moderately welded tuff
should be easy to excavate. Only a thin soil (up to 2 feet)
overlies the tuff eastward from TH-6.

If I can be of further assistance please call me at 667-0810.

WDP :bjh

Cy : K. K. Martinez, PAA, EBED, MS A199
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TEST
HOLE

TH-1

TH-2

TH-3

TH-4

TH-5

TH-6

TH-7

TH-8

TH-9

TH-10

LOCATION

1+25

14 + 15

19 + 05

35 + 50

54 + 40

71 + 90

85 + 15

99 + 65

117 + 75

146 + 60

Cobbles, boulders in sands
and gravels

Reworked tuff with a few
cobbles and boulders

Cobbles, boulders in
silts, sands, and gravels

Cobbles, boulders in
silts, sands,and gravels

Cobbles, boulders in
silts, sands, and gravels

Tuff, light pinkish gray,
moderately welded

Clayey soil, light
brown

Tuff light gray,
moderately welded

Clayey soil, light
brown

Tuff, light gray,
moderately welded

Tuff, light gray,
moderately welded

Clayey soil, light
brown

Tuff, light gray,
moderately welded

Clayey soil, light
brown

Tuff, light gray
moderately welded

Tuff, light gray to
light brown
moderately welded

_Fg
FROM TO

o

5

0

0

0

5

0

4

0

2

0

0

1

0

2

0

5

8

8

8

5

8

4

8

2

8

8

1

8

2

6

8
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TH-11

TH-12

TH-13

156 + 80 Tuff, light gray
moderately welded

160 + 30 Tuff, light brown,
weathered sandy

Tuff, light gray
moderately welded

163 + 80 Tuff, light brown to
~ light gray, weathered,
sandy

o 8

04

4 8

0 8

,
.,,
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Los Alamos National Laboratory
Los Alamos New Mexico 87545 memorandum

TO: Merle Bunker, INC-5, MS-G776 O’TENovember 1, 1988

h
THRU Thomas Buh , HSE-8 M“LSTO’’~ELE’”ONEK490/7-0810

FROM: W . D. Purtymun, HSE-~ SYMBOLHSE8-88-653
@P&

SUBJECT: STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON
ABOVE TECHNICAL AREA (TA) 2

A reconnaissance was made of the north wall of Los Alamos
Canyon above the site on October 28, 1988 at the request of
Gerald Ramsey of the Research Reactor Group (INC-5). The last
inspection was made of the canyon walls on June 11, 1987. The
north wall of the canyon presents the greatest rock fall
potential with damage to the buildings at the site.

There have been no rock falls or movements of rocks or blocks
of tuff on the slopes or cliff above TA-2 since the last
inspection. The rock catcher on the north wall above the sites
(steel posts, cables, and spacers) is in good repair. The rock
catcher is the primary containment of any rock falls that may
occur. The security fence around the site and below the rock
catcher provides the secondary containment for any rock falls
that may break and penetrate the rock catcher<

A rock fall occurred in early June 1988 at TA-41 to the west of
TA-2 . A block of welded tuff estimated from 10 to 11 tons
penetrated the rock catcher and one security type fence and
came to rest at the second security fence. Other than damage
to the rock catcher (which did its job) and the two fences
there was no damage or injury at the site.

As stated in past inspections, there are a number of rocks and
blocks of tuff on the slope and cliffs above TA-2 that are
potential rock falls that could cause damage. This inspection
failed to detect any rocks or blocks of tuff that were
unstable. However, as the potential exists and coupled with
the recent rock fall at TA-41 it is suggested that the security
fence be modified to provided additional strength for the
secondary containment.

The strength of the security fence could be improved by
attaching and stringing 0.5-inch steel cables to reinforce the
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M. Bunker
HSE8-88-653

-2- November 1, 1988

fence. Four cables set at different heights should be set in
to a dead man at the east and west end of the fence. The
security fence as it is provides some secondary containment;
however, with the.attached cables the entire fence WOL.3 take
up the shock of a rock fall and provide additional protection
to the building and personnel at the site.

WDP:bjh

Cy : William Radzinski, Eng-6, MS-M700
Gerald Ramsey, INC-5, MS-G776
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Los Alamos National Laboratory
Los Alamos New Mexico 87545 memorandum

TO:William Radzinski, ENG-6, MS M700 DATE, November 10, 1928

THRU: Thomas Buhl , HSE-8 , MS K490 MAIL STOP/TELEPHONE: K490/7-0810

&
;.~

fq

FROM William D. Purtymun, HSE-8 SYM130L HSE8-88-671

s“E,ECTPOTENTIAL ROCK FALLS ON THE NORTH WALL OF LOS ALAMOS CANYON AT
TECHNICAL AREA (TA)41

The buildings and other facilities at TA-41 are located north
of the east west trending stream channel of Los Alamos Canyon.
The depth of the canyon at TA-41 is over 200 feet. The walls
of the canyon are formed by several units of Tshirege Member
of the Bandelier Tuff. The tuff of the south wall of the
canyon has weathered to a steep slope that is covered with a
heavy growth of trees and vegetation. The tuff on the north
wall of the canyon has weathered into a slopes and benches
(nonwelded and moderately welded tuff) broken shear drops or
cliffs (moderately and welded tuff). There is little or no
vegetation on the north wall except pine on the slopes and
benches. The moderately welded and welded tuff are brcken ‘:,
numerous vertical to near vertical joints that formed as the
tuff cooled after emplacement from the Vanes Caldera. The
moderately welded and welded tuff (broken by the numerous
joints) that form the cliffs on the north wall form the
greatest potential for rock falls that can cause damage to
the buildings and facilities at TA-41.

d$i??;’””

A reconnaissance was made of the rock fall potent’
(Rock falls at Proposed Location for
Facility at TA-41, Memo H8-77-871, -
The memo describes the rock fall potential at the site and
recommending remedial action with the installation of rock
catchers. The rock catchers were installed across the area of
greatest concern. These rock catchers took the blunt of the
rock fall that occurred in early June 1988.

The rock fall that occurred in June 1988 dislodged from the
second bench, rolled down the slope and pitched over the
first bench into the rock catcher and two security fences on
the slope. It came to rest on slope after it had penetrated
the rock catcher and the security fences. Other than damage
to the rock catcher and the fences there was no damage or
injuries at the site.
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W. Radzinski
HSE8-88-671

-2- November’10, 1988

A earlier rock fall (late 1950s or early 1960s) penetrated
the security fence and came to rest next the building. This
occurred along the western part of the site. Damage was
confined to the fence.

A reconnaissance was made of the north wall of the canyon
above TA-41 on October 28, 1988 in the company of Bill
Radzinski, Eng-6. The inspection failed to detect any rock
or blocks of tuff that are unstable and could possible become
a hazard as a rock fall. Potential rock falls are impossible
to detect. They are triggered by weathering, excessive
precipitation, freezing and thawing, and possible seismic
activity.

The emplacement of the ash flows and the condition of the
tuff units that exist above the site indicate that the
potential for rock falls are present. This potential and
the occurtienceof past and the recent rock fall at the site
indicate that protection should be taken in the areas not
covered by the rock catcher.

Protection to the buildings and personnel can be accomplished
by using the security fence as a rock catcher; however, these
fences must be modified. This can be accomplished with
additional posts (5-inch diameter steel cemented up right in
6-foot holes) and by attaching four lines of 0.5-inch diameter
cables to the posts and existing posts and fence. The security
fence thus modified will take up the shock of a rock fall and
provide additional protection to the buildings and personnel
at the site.

Rock catchers similar to the present ones should be considered
in the areas designated as high risk areas (buildings near the
fence or little slope between the fence and building).

WP\TB:jm

Attachment: a/s

Cy : B. Banks, WX-5, MS G780
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Los Alamos National Laboratory
Los Alamos,New Mexico 87545 memorandum

To: Stanley Zygmunt, HSE-7, MS E518 “ATE’July 7, 1988
&

THFW Marjorie Martz Emerson, HSE-8 ‘A”‘TOp’TELEpHONE:K490/7-0810

&FRoM: w“-~<,-;..,...,,:,$...,.~$~$ ““’o” HSE8-88-368.

SUSJECT: METEOROLOGICAL TOWER TEST’ HOLES

In response to memo (HSE-7-88-256), five test holes were
augered on June 22 at the proposed site for the meteorology
tower. The site is located.on the top of Two-Mile Mesa, north
of TA-40. The soil forming the surface of the mesa is well
developed; however, it thins to the north at the edge of the
canyon. The tuff underlying the soil, ranges from light gray
to a brick red, depending on the amount of weathering. It is a
moderately welded tuff containing quartz and sanidine crystals
and crystal fragments and a few rock fragments of dense
rhyolite, latite, and pumice in an ash matrix. The foundation
for the tower should be set through the soil zone into the
tuff. The moderately welded tuff has a safe bearing capacity
of about 5,000 lbs/square foot.

You indicated the anchors at 120 and 240 feet from the tower
will be set below the frost line in the soil or tuff. The soil
or tuff underlying the tower and anchors should be compacted
prior to pouring the concrete. After the concrete has set, the
fill material along side of the foundation and anchors should
be compacted to minimize the infiltration

No anomalies were encountered in the tuff
foundation or anchor design. The logs of
follows:

of precipitation.

that would affect the
the test holes are as
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s. Zygmunt
HSE8-88-368

-2- July 7, 1988

Log of Holes

Center Ilocati~
Soil, light brown, clayey
Tuff, light gray, moderately

welded, weathered to light
brownish gray from 4 to 6 ft.

=“ - 240 ft. Ylocatiou
Soil, light brown, sandy
Tuff, light gray, moderately

welded

W“ - 120 ft. Locatlo~
.

Soil, light brown, clayey
Tuff, light pinkish brown

to brick red, moderately
welded, weathered

Tuff,light gray, moderately
welded

ML3° ~
Soil, light brown, clayey
Tuff, light gray to light

pink, moderately welded
Tuff, light reddish brown

to brick red, moderately
welded

-12uuQswmMu2°
light brown, clayey

Tufff light gray moderately
welded

WDP:MME:smm
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Cy : R. Koenig, HSE-7, MS E518
B. Bowen, HSE-8, MS K490
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Los Alamos National Laboratory
Los Alamos,New Mexico 87545 memorandum

TO: John Harper, HSE-7, MS-J592 OATE: May 4, 1989

THRU: Thomas Buhl, HSE-8, MS K490 MAIL STOP/TELEPHONE:

w

K490/7-0810

FROM: Bill Purtymun, HsE-8~ SYMBOL. HSE8-89-263

SUBJECT:
COMPLETION INSPECTION OF SHAFTS AREA G, TA-54

The following is a list of shafts inspected on May 1, 1989.
The shafts are completed in the Tshirege Member of the
Bandelier Tuff. They penetrated about 50 feet of Unit 2B, and

are completed into the top of Unit 2A. Both units are a

moderately welded tuff. No anomalies were detected in the tuf:
exposed in the walls of the shafts. The shafts are suitable
and meet the guidelines for disposal of wastes at Area G (H7-
70-660, December

Shaft No.

142
143
144
145
146
147
148
149

BP:lrc

10, 1980) .

Diameter
(ft)

4
4
6
6
6
4
4
4

Approximate
Depth
(ft)

65
65
65
65
65
65
65
65
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Los Alamos National Laborat

7LosAlamos,New Mexico 87!54 memorandum

TO: Gilbert M. Montoya, HSE-7, MS E520 DATE:July 7, 1989
.~?

FROM: w. D Purtyrnan and Alan Stoker, HSE-~L STOP/TELEPHONE: K490/7-5021

SYMBOL: HSE8-89-421

SUBJECT LOG SIX TEST HOLE TA-35, LAPRE REACTOR (JUNE 26-30, 1939)

Test hole numbers are in sequence that they were drilled, ie.
line west to east (holes 1, 2, 3, 4, and 5) and south of line
(hole 6).

Test Hole 1 Feet
From To

Asphalt and gra’~el o 1
Fill, gravels and clay 1 3
Tuff, light gray, moderately
welded tuff, quartz, sanidine
crystals, and crystal fragments, few
very small rock fragments of pumice
and rhyolite in gray ash matrix;
fractures at 8 ft. (45 degrees) and
at 21 ft. (near horizontal) clay
filled; moisture content about 15% by
volume (tuff in place, not fill)

Test Hole 2
Asphalt and gravel
Fill, tuff and clay, boulders of
tuff at 3, 5, and 6 ft, brown
clay 6.5 to 8 ft., mixture of
clay, tuff, and tuff boulders
8 to 16 ft.

Tuff, light gray, similar to
that in hole one (l), moisture
content about 15% by volume,
horizontal fracture at 20 ft.
clay filled (tuff in place, not
fill) .

Test Hole 3
Asphalt and gravel
clay and gravels
Fill, medium to course sand
apparently placed around

3

0

23

1

1“ 16

16

0
1

23

1
2
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reactor, moisture content est.
10 to 15% by volume.

Concrete pad at 19 ft., Pulled
out with bit. Stainless steel tubing
about 1/4 in. in diameter, 6 ft. long.
Hole caved to 3 ft. when auger was removed.
,’

2

Test Hole 4
Asphalt and gravel
Clay and gravel
Fill, alternating clay, tuff,
and tuff boulders, about 25% in clay,
less in tuff 15 to %.

Tuff, light gray, similar to that
in Hole 1 and 2 moisture content about
by volume (tuff in place, not fill) .

Test Hole 5
Ashpalt and gravel
Silty, clayish, brown soil, (in place,
not fill)

Tuff, light gray, similar to that in
Holes 1, 2, and 4, fracture at 11 ft..
(horizontal) and 18 ft. (45 degrees)
clay filled (tuff in place? not fill) .

Test Hole 6
Asphalt and gravel
Fill, alternating clay and tuff,
tuff boulders increase below 13 ft.
clay lens 14 to 15 ft..

Tuff, light gray, similar to that in
Holes 1, 2, 4, and 5 (tuff in place,
not fill).

o
1

2

15%
17

0

1

4

0

1

16

The test holes were filled with cement ( 105 Yd 3/
gravel, 100 lbs of bentonite) on June 30~ 1989*

WDP/AS:cac

Cy : Eddie Lujan, HSE-8 , MS K490
Lars Soholt, HSE-8, MS K490

203-2

19

19

1
2

17

23

1

4

23

1

16

23

200 lbs. of



To: William Radzinski ENG-6, MS-D451

From: W. D. Purtymun, HSE-8

Subject:POTENTIAL ROCK FALL ON THE NORTH WALL OF LOS ALAMOS
CANYON AT TECHNICAL AREA 41

An inspection of the rock fall potential at TA-2 was made on
November 29, 1989 at the request of INC-5. At the same time
a brief inspection was made of the rock fall potential at
TA-41. The last inspection was made October 28,1988.

The inspection failed to detect any rock or blocks of tuff
forming the slope and rim rock of the canyon that are
unstable and could possible become a hazard as a rock fall.
Potential rock falls are near impossible to detect as they
are triggered by weathering, erosion, excessive
precipitation, freezing and thawing, and possible seismic
activity.

The physical characteristics of the tuff and block of tuff
on the slope and cliffs above the site indicate that
potential for rock falls are present. This potential and
the occurrence of past (late 1950s or early 1960s) and the
recent rock fall (1988) at the site indicate that protection
should be taken in the areas not covered by the rock
catcher.

Other than the security fence from Bldg. 4 to the western
end of the site there is no protection from rock falls.
Additional protection could be added by modifying the fence
with 0.5 inch steel cable. This and other suggested
remedial action related to rock fall at the site is covered
in the enclosure ((HSE8-88-671O).

Cy:C.B. Banks, WX-5, MS-G780
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LosAlamos National Laboratory
LosAlamos,New Mexico 87545 memorandum

TO. Merle Bunker, INC-5, MS G776 OATE: January 29, 1990

~“..Thomas Buhl, HSE-8, MS K490

%
k’

<~
# \\~\

FWM: William Purtymun, HSE-8

MM, STOP,TELEIWoNE, K490/7-0810

,,~,o,.HSE-8,:90-62

SU,JEC,:STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON ABOVE
TECHNICAL AREA (TA) 2

A reconnaissance was made of the north and south walls of Los
Alamos Canyon above TA-2 on November 29, 1989 at the request of
Mike Kaufman (INC-5). The last inspection was made of the canyon
walls on October 28, 1988.

There have been no rock falls or movements of rocks or blocks of
tuff on the slopes or cliff above TA-2 since the last inspection.
The north wall of the canyon presents the greatest potential for
rock fall that could damage the buildings at the site. The rim
of the north wall of the canyon is formed by near vertical to
vertical cliffs underlain by a steep slope that extends to the
canyon floor. There are only a few trees on the slope. Major
rock fall that could cause damage would be from the tuff outcrops
that form the rim of the canyon. This potential for rock fall
has been recognized as a rock catcher (steel posts set in to
concrete, cables, and cable spacers) has been installed on the
slope. A security fence for the site is located 10 to 20 ft.down
from the rock catcher. The rock catcher on the slope is in good
repair. The rock catcher is the primary containment of any rock
fall that may occur. The security fence around the site and
below the rock catcher provides the secondary containment for any
rock fall that may penetrate the rock catcher.

The south wall of the canyon above the site has a low potential
for rock fall as this steep, north facing slope has only a few
small tuff outcrops that could contribute rock fall blocks. The
slope is covered with a growth of trees that would contain and
break up a rock fall block if it should occur. The security
fence at the base of the slope would also serve as a rock
catcher.

As stated in previous inspections, there are a number of rocks
and blocks of tuff on the slope and cliffs above TA-2 that have
the potential for rock falls that could cause damage. This
inspection failed to detect any rocks or blocks of tuff that were
iminently unstable. However, as the rock fall potential exists
it is suggested that the security fence on the north canyon wall
be modified to provide additional strength for secondary
containment.
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M. Bunker
HSE-8:90-62

-2- January 29, 1990

The strength of the security fence could be improved by attaching
and stringing 0.5-inch steel cables to reinforce the fence to
take additional shock. Four cables set at different heights
should be set into anchors at the east and west ends of the
fence. The security fence as it exists provides secondary
containment; however, with the attached cables the entire fence
would take up the shock of a rock fall and provide additional
protection to the building and personnel at the site.

WP:TB:smm

Cy : W. Radzinski, ENG-6, MS D415
M. Kaufman, INC-5, MS G776
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Los Alamos National Laboratory
Los Alamos,New Mexico 87545 memorandum

‘yMBOLHSE-8 :90-538

s“’’’”WIEW OF’INSTALLATION WORK PLAN SECTION (HSE-DO/ER:131 )

We have reviewed the subject draft and offer some comments and
suggestions. The first several paragraphs identify some general
issues.

From an overall viewpoint, we basically prefer the modelling
approach being taken in this effort compared to others seen
recently. There is a more focused attempt to utilize
information from the actual setting.

In terms of the objectives stated in your cover memo, only
objective 2 appears to be fulfilled, and objective 3 is partly
addressed. However, there doesn’t seem to be any attempt, either
by comparing alternate cap designs or by comparing a cap to no
cap, to assess the advantages of capping. This objective seems
essential to address if the Workplan is to propose capping and
prevention of infiltration as ‘ ‘a prlnclpal generic remediation
method.

Some of the assumptions should probably be adjusted to more
completely reflect actual knowledge of the geohydrology and
other characteristics. For example, why not call tritium the
non-reactive tracer. Tritium is present in the wastes, and
moves directly as part of the water molecule. To assume
plutonium is non-reactive simply invites unnecessary criticism
when it is known to adsorb fairly well on the tuff. Further, if
you want to model plutonium, why not use some of the information
developed by Essington and Polzer over the years on adsorption
on the local tuff?

We strongly endorse and applaud the effort to represent the
actual geologic section. Again, some adjustments would make
better use of actual knowledge. The geologic section at TA-21
can be interpolated with reasonable confidence using data from
Test Wells 2 and 3 (T-2 and T-3) and the recently drilled water
supply well Otowi 4 (O-4). The approximate locations of these
wells are depicted in the attached figure. (Test wells T-2 and
T-3 were drilled in November of 1949.) The attached table
summarizes our interpretation of the geologic section likely to
be encountered beneath TA-21. This table also includes
suggested values of porosity and intrinsic permeabilities
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M. Devaurs
HSE-8:90-538

-2- June 19, 1990

interpreted from US Geological Survey records and the in-situ
studies performed at Area G by Bendix Field Engineering Co. in
the mid-1980s. Bill Purtymun provided much of the insight in
suggesting appropriate values.

The following comments are keyed to paragraphs in the draft,
which we numbered sequentially for convenience of reference.

Paragraph 2 (Abstract) . We don’t see any discussion in the
draft to indicate how effective the capping is at inhibiting
movement. Seems you would at least need to run a comparison
with no cap. We don’t find any clear identification in the
discussion as to which parameters are the most influential.

Paragraph 3. We don’t find any discussion or supporting
analysis of the effect of the engineered barriers or monitor
station locations.

Table 1. What is the rationale for making the “near” and “far”
field saturated hydraulic conductivities so different?

:
Paragraph 6. If you have not already done so, we suggest using
some of the data developed by BFEC in their study of Areas L and
G to establish the parameters for the relative permeability and
capillary pressure models.

Paragraph 8. Were the Langmuir parameters representative of any
particular contaminant-matrix combination? We suggest that you
get some input from Ed Essington and Eric Fowler (EES-15) about
parameters that could represent plutonium on local tuff based on
their experiments over the years.

Paragraph 9. Again, try to get some real sorption data from
Essington and Fowler.

Paragraph 10. Calling the generic non-reactive tracer
“plutonium” will not serve the Laboratory very well from a
perception standpoint. We suggest you either call it tritium,
which is present in the waste and moves with the water as part
of the water molecules, or simply use the “non-reactive tracer”
terminology without associating it with a particular
contaminant. To model a “reactive” tracer, plutonium might be
acceptable if appropriate parameters could be used.

Paragraph 11. This is a much better attempt to model the real
geohydrologic section that any previous modelling effort and we
applaud your efforts. We suggest you take the next step and
make use of the good data that is available on what the geologic
section beneath TA-Z1 really is to refine Figure 10 and Table 2.
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M. Devaurs
HSE-8:90-538

-3- June 19, 1990

Our best current interpretation is presented in the attached
Table. This conceptual section would also represent many other
locations fairly well. It includes some features, in addition
to those in your Figure 10 and Table 2, that may be important in
terms of migration. Specifically we call your attention to the
inclusion of a Basalt layer interfingered in the Puye
Conglomerate and to the Totavi Lentil, a cobble and boulder
layer, just below the fanglomerate member where the water
surface of the main aquifer often appears. The table also
includes some suggested representative values for porosities and
intrinsic permeabilities from actual field measurements. An
additional detail is the fact that the Tshirege tuff, the
uppermost portion of the Bandelier tuff, generally has four
major cooling unitst each with different hydrologic properties,
but generally decreasing permeability with depth (see footnotes
in table) . The point you note about inapplicability of Darcy’s
law to cobbles may also apply to modelling of the Totavi Lentil.

Paragraph 12. Wouldn’t it be more appropriate to assume all the
contaminant to be in the crushed tuff? The cobbles and gravel
were added as “clean” capping materi~als.

Paragraph 14. Please call the non-reactive material tritium or
don’t associate it with a particular contaminant. In the case
of tritium, the half-life is about 13.5 years so there would be
increasingly greater reduction in concentrations with time.

Paragraph 17. As noted before, it should not be necessary to
rely on “distant site” (NTS we pre”sume ?) data if you would talk
to Essington and Polzer and get some local data.

Paragraph 18. We agree and endorse the need for more actual
field data to provide a basis for better modelling. One detail,
in relation to the discussion of fracture distribution and
characteristics, is that the in-situ BFEC work at Area G found
no major differences between measured conductivities in the
injection tests in fractured and unfractured zones.

AS:SM:bjh

Cy : T. Buhl, HSE-8, MS K490
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INTERPOLATED GEOLOGIC SECTION FOR TA-21
Based on Logs from T-2, T-3, and O-4

Thickness Depth
Bandelier. Tuff (feet) (feet)

Tshirege Tuff 350 350
Unit 2b
Unit 2a
Unit lb
Unit la

Tsankawi pumice 10 360
Otowi tuff 230 590
Guaje pumice 40 630

Puve Conglomerate
Fanglomeratec 100 730
Basalts 125 855
Fanglomerate ~ 360 1215
Totavi Lentild 70 1285

Water Surface 1285

Porosity Permeability
(percent) (darcies)
30-40 O.1-o.sa

0.5-2b
o.3-lb
0.6b
0.2-0.3b

50-60 0.5
40-60 1.0
55-65 0.5

35 5
10-15 1
35 5
50 400

NOTES :
a Ranges of permeabilities from US Geological Survey work in 50s and

60s probably representing a reasonable average for the Tshirege
member. BFEC work at Area G included a water injection test
that gave a range of about 0.5 to 1.0 with an average of about
0.8 for all four units.

b Ranges of permeabilities for each individual cooling unit of the
Tshirege member from BFEC work, includes values from in-situ
vacuum and water injection tests and laboratory analyses of
cores.

c The upper fanglomerate layer contains one significant clay layer,
5-10 feet thick, that is probably responsible for a perched
zone of water that occurs at depths of 117 ft in T-2 and about
253 ft in O-4.

d The Totavi lentil includes large cobbles and boulders a foot or
more in dimension in a matrix of sand and clays, permeability
from pump tests in T-2 and T-3.
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GROUND WATER BRANCH PROGRAMS WITH THE U.S. ATOMIC ENERGY
COMMISSION AND THE LOS ALAMOS SCIENTIFIC LABORATORY AT LOS

ALAMOS , NEW MEXICO, 1946-1972

by

William D. Purtymun

The Ground Water Branch operating out of the
Albuquerque began a series of studies at Los Alamos in 1946
that continued to 1972. The contracts were with the Atomic
Energy Commission [AEC (now U.S. Dept. of Energy) ] and with
the Los Alamos Scientific Laboratory [LASL (now Los Alamos
National Laboratory)]. The studies were mainly related to
low level radioactivity disposal and their effects on the
environment, and with the development of a municipal and
industrial water supply.

The District Engineers during this period were C.V.
Theis, C.S. Conover, W.E. Hale, and S.W. West. Project
Chiefs were R.L. Griggs (1946-1954), J.E. Weir (1954-1957),
J.H. Abrahams (1957-1962), W.D. Purtymun (1962-1969) , and
T.E. Kelly (1969-1972).

Little was known of the geology and water resources of
the area in 1946 so that basic investigations were conducted
to determine geology, the occurrence of surface and ground
water, quality of water (waste and natural), and the effects
of waste disposal on the environment. The number of reports
that resulted from the investigations and studies reflects
the work of the Water Resource Division. These early
efforts laid the basic frame for work that is being carried
on today (1990) at Los Alamos (i.e., environmental
restoration and monitoring; and long ranging planning and
development of a dependable municipal-industrial water
supply) .

The reports by the Suney were published (Water-Supply
Papers and Prof. Papers) and unpublished (,Open-file and
Administrative release) reports. A history of the Ground
Water Branch (type of programs and results) and personnel
that worked at Los Alamos is best exemplified by listing
reports and authors. Other people that spent short tours of
duty at Los Alamos that are not mentioned as authors are
Fred Bush, Al LaSala, and George Dinwiddie. Drilling of
test wells and moisture access tubes were performed by the
Survey’s Hydrologic Laboratory in Denver, with Ivan Johnson
and Gene Shuter supervising.

Copies of published and unpublished reports (many are
fipt accessible, especially the Admin rel reports in SurveY
libraries) are available for inspection at the Environmental
G@munity Reading Room, 2101 Trinity Drive, Los Alamos, NM.
The Reading Room is maintained by the Los Alamos National
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Laboratory as part of the operating permit granted to the
Laboratory by the ‘U.S. Environmental Protection Agency.

I. WATER-SUPPLY PAPERS AND PROFESSIONAL PAPERS

Report titles are listed below and indicate respective
programs. Also shown are report number, year issued, and
author or authors. These data are sufficient to identify
reports for documentation of the history of Survey
involvement at Los Alamos, and represents a comprehensive
literature search.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

“Geology and Hydrology of the Vane Grande and Vane
Toledo”, WSP-1619Y, (1963), C.S. Conover and C.V.
Theis.

“Pumping Tests in the Los Alamos Canyon Well Field”,
WSP-1619-1, (1962), C.V. Theis and C.V. Conover.

“Geology and Ground-Water Resources of the Los Alamos
Area” , WSP-1753, (1964), R.L. Griggs.

!1An Aquifer Evaluation of Aquifer and Well
Characteristics”, WSP-1809D, (1963), R.L. Cushman.

‘lDistribution of Moisture in Soil and Tuff”, Prof-
Paper, 424-D, (1961), J.H. Abrahams, J.E. Weir, and
W.D.Purtymun.

“Movement of Snowmelt Water in the Alluvium”, Prof-
Paper, 450-B, (1962), J.H. Abrahams, E.H. Baltz, and
W.D. Purtymun.

“Source of Carbon Dioxide in Tuff”, Prof-Paper 650-B,
(1969), J.L. Kunkler.

“The Measurement of Atmospheric Pressure and
Subsurface-Gas Pressure In Tuff”, Prof-Paper 650-D,
(1969), J.L.Kunkler.

“Equipment Used to Map Shafts”, Prof-Paper 424-D,
(1961), J.E. Weir and E.H. Baltz.

!!Distribution ‘f Radioactivity in Alluvium”, Prof-
Paper, 550-D, (1966), W.D. Purt~un, G.L. Jackson, and
E.C. John.

!!Development of Ground-water supplies on the pajarito

Plateau”, Prof-Paper 650-D, (1969), W.D. Purtymun and
J.B. Cooper.
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II. UNPUBLISHED REPORTS

The unpublished reports consist of open-file reports
and Administrative reports released to the AEC and LASL.’
These reports as previously stated are available for
inspection at the LANL Library at Los Alamos. The reports
fall in to three categories: Water Supply, Waste Studies,
and General Reports. These are discussed in order. The
general category contains reports of specific locations or
sites related to geohydrology, waste studies, or
engineering. Brief tiles, type of issue and date, and
author or authors are used to document this section of the
history and activities of the Ground Water Branch.

A. WATER SUPPLY

Water supply studies began in 1947 in the Vane Grande
west of Los Alamos. When a supply could not be obtained
there, test wells drilled along the Rio Grande indicated a
supply could be obtained from the main aquifer in Los Alamos
and Guaje Canyons east of Los Alamos. The main aquifer is
the only aquifer in the area capable of municipal and
industrial supply. The aquifer rises westward from the Rio
Grande beneath the plateau (Los Alamos) . The water in the
aquifer moves is eastward beneath the plateau with some
discharge through seeps and springs into the Rio Grande in
White Rock Canyon. The depth of water ranges from over
1,200 ft along the western edge of the plateau to about 600
ft along the eastern edge. Test holes and wells located
near the Rio Grande were artesian. Eventually 13 wells were
drilled from 1946 through 1952 in Los Alamos and Guaje
Canyons east of Los Alamos. Their depths ranged. from 870 to
2,OOO ft with water levels from near land surface (some were
artesian when completed) to 470 ft. Their yields ranged
from 300 to 600 gpm. One additional well was added to the
Los Alamos field in 1960 (550 gpm) and another well added to
the Guaje field in 1964 (350 gpm). Three high yield wells
(600 to 1,500 gpm) were drilled on the Pajarito Plateau in
1965 through 1967. The completed depth of these wells
ranged from about 2,300 ft to 2,500 ft. The Ground Water
Branch selected well sites, determined geology, performed
aquifer tests, and advised on well construction. Using the
hydrologic data collected during the construction of these
early wells, four additional high yield wells (1,000 to
1,500 gpm) were developed on the plateau in the period 1980-
1990 by the Department of Energy and the Laboratory.

The Sumey collected hydrologic data on a weekly and
monthly basis on the aquifer when each well was placed on
line. These data were reviewed annually and results
submitted in a letter report to the AEC with recommendations
for well and well field operations for the coming year. Few
of the letter reports survived the different
administrations; however, the hydrologic data (1947-1971)
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scattered throughout a number documents has been compiled
into a single Laboratory report (LA-5040-MS, 1972) . The
Laboratory has continued to compile this data and issue
annual reports which are invaluable to insure a continuing
dependable water supply . Survey reports related to
documentation and development of water supply included the
following reports:

1. “Site Location for a Supply Well adjacent to State Road
4“, Admin rel (1961), W.D. Purtymun and R.L. Cushman.

2. “Site Location For A Supply Well in Guaje or Rendija
Canyon”, Admin rel (1963), W.D. Purtymun.

3. “Site Location for a Supply Well in Pajarito Canyon”,
Admin rel (1964), W.D. Purtymun and E.C. John.

4. “Site Locations for Five Water Supply-Wells”, Admin rel
(1965), W.D. Purtymun and J.B. Cooper.

5. !lpumP1n9Tests of February and March 1965 of Guaje well

No. 6“, Admin rel (1965),

6. “Records of Water-Supply
and PM-2“, Admin rel
Purtymun, and E.C. John.

7. “Records of Water-Supply

J.B. Cooper.

Wells Guaje 6, Pajarito PM-1
(1966), J.B. Cooper, W.D.

Well Pajarito PM-3”, Open-file
rept (1966), W.D. Purtymun.

B.

of

WASTE STUDIES

The initial waste studies were
the release of untreated liquid

1943-50, and of treated wastes

to determine the effect
radioactive wastes from
from 1950-1964 on the

environment. The main treatment plant released effluents
into Acid-Pueblo Canyon, while the smaller treatment plant
released effluents in to DP-Canyon, a tributary to LOS
Alamos Canyon near the middle of the plateau. Acid-Pueblo
is confluent with Los Alamos Canyon, which in turn is a
tributary to the Rio Grande. The initial studies were made
to establish the chemical and radiochemical quality Of
surface water, ground water in the alluvium (obsenation
wells generally less than 25 ft in depth) , perched water in
the fanglomerate (test well lzo ft in depth) and ~asalts
(test well 210 ft) in Pueblo Canyon, and the main aquifer (7
test wells and all supply wells with water levels from near
land surface to about 1,200 ft). Surface water in the Rio
Grande and Rio Chama were also Part of the monitoring
network. This monitoring network is part of the present
monitoring system used by the Laboratory (1990).

The Sumey reports related to monitoring of the quality
of water are as follows:
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1. “Chemical and Radiochemical Quality of Surface and
Ground Water 1949-1955”, Admin rel (1962), J.E. Weir,
J.H. Abrahams, J.R. Walden, and W.D. Purtymun.

2.’’Chemical and Radiochemical Quality of Surface and
Ground Water, 1956 through June 1957”, Admin rel
(1966), J.H. Abrahams.

3. “Chemical and Radiochemical Quality of Surface and
Ground Water,, July 1957 through June 1961”, Admin rel
(1966), J.H. Abrahams and W.D. Purtymun.

4. “Chemical and Radiochemical Quality “of Surface and
Ground Water, July 1961 through June 1962”, Admin rel
(1966), W.D. Purtymun.

5. “Chemical and Radiochemical Quality of Surface and
Ground Water, July 1962 through June 1963”, Admin rel
(1966), W.D. Purtymun.

6. “Chemical and Radiochemical Quality of Surface and
Ground Water, July 1963 through June 1964”, Admin rel
(1966), W.D. Purtymun and E.A. Enyart.

7. “Chemical and Radiochemical Quality of Surface and
Ground Water, July 1964 through June 1965”, Admin rel
(1966), W.D. Purtymun.

8. “Chemical and Radiochemical Quality of Surface and
Ground Water, July 1965 through June 1966”, Admin rel
(1967), W.D. Purtymun and J.L. Kunkler.

9. “Chemical and Radiochemical Quality of Surface and
Ground Water, July 1966 through June 1967”, Admin rel
(1969), W.D. Purtymun and J.L. Kunkler.

10. “U.S. Geological Survey Chemical and Radiochemical
Analyses of Water in the Los Alamos Area, 1960 through
1968”, Admin rel (1969), W.D. Purtymun.

11. “Hydrology of Waste Disposal Systems, Los Alamos, New
Mexico, 1949 through 1961”, Admin rel (1964) Submitted
for WSP, W.D. Purtymun, J.H. Abrahams, and, J.R.
Avrett.

The chemical and radiochemical quality of water and
hydrologic data in these and later reports related to
disposal areas. These~ data are summarized in an informal
Laboratory report entitled, “Geohydrology of the Pajarito
Plateau with reference to Quality of Water 1949-1972” (W.D.
Purtymun). The quality of water data from the Sumey is
also found in a Laboratory report (LA-8890-ENV, DOE/ENV-
0005/30, 1981).
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A new waste treatment plant for radioactive liquid
wastes was built in 1960. The effluent from this plant is
released in to Mortandad Canyon. The Ground Water Branch’
did a preliminary investigation of the canyon and set up a
monitoring system (observation holes in the alluvium that
range in depth from 11 to 67 ft). The Survey also installed
a test well into the main aquifer (WL 960 ft, depth 1065
ft), moisture access holes, and gaging stations in Mortendad
Canyon. The Survey reports related to evaluation to the
release of effluents in to this canyon are as follows:

1.

2.

3.

“Preliminary Report on the Geology and Hydrology of
Mortandad Canyon”, Open-file rept (1963), E.H. Baltz,
J.H. Abrahams, and W.D. Purty_mun.

“Progress Report on the Hydrology of Mortandad Canyon,
July 1961 to June 19631’, Admin rel (1964), W.D.
Purtymun.

“Disposal of Industrial Effluents in to Mortandad
Cany~n, Los Alamos County”, Admin rel (1966), Submitted
for a WSP, W.D. Purtymun.

C. GENERAL REPORTS

The following reports were prepared by the Ground Water
Branch at the request of AEC or the Laboratory. These
reports relate to the geohydrology or waste investigations
at Los Alamos.

1.

2.

3.

4.

5.

6.

“Geology of the Micro-Seismograph Station at S-Site”,
Admin rel (1968), W.D. Purtymun.

“Geology and Hydrology of Area G, Mesita del Buey”,
Admin rel (1966), W.D. Purtymun (reprinted as ~-4660
by LASL).

“Geology and Hydrology of White Rock Canyon from Otowi
to Frijoles”, Admin rel (1966), W.D. Purtymun
(reprinted as LA-8635-MS by LASL) .

“Records of Wells, Test Holes, Springs, and Surface
Water Stations in the Los Alamos Area”, Open-file rept
(1967), E.C. John, E. Enyart, and W.D. PurtYmun.

“Geology and Physical Properties of the Near-Surface
Rocks at Mesita del Los Alamos”, Open-file rept (1966),
W.D. Purtymun (reprinted as LA-3728 by LASL).

llDistribution of Moisture and Radioactivity iS the sOil

and Tuff at the Contaminated Waste Pit near TA-21”,
open-file rept (1966), W.D. Purtymun and W.R.Kennedy.
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7. ItPhysical Properties of the Tshirege Member of the
Bandelier Tuff with Reference to Use as Building and
Ornamental Stone”, Open-file rept (1965), W.D. Purtymun
and F.C. Koopman.

8. “Geologic and Hydrologic Environment of Radioactive
Waste-Disposal Sites at Los Alamos”, Admin rel (1963),
J.H. Abrahams.

9. “Equipment Used to Study Movement of Water in the
Bandelier Tuff”, Admin rel (1966), J.H. Abrahams.

10. “Hydrologic Characteristics of the Tshirege Member of
the Bandelier Tuff with Reference to the Injection of
Treated Low-Level Radioactive Liquids”, Admin rel
(1964), F.C. Koopman and W.D. Purtymun.

11. “Tests and Design of Disposal Wells”, Admin rel (1967),
(reprinted in part as LA-11511-MS by LASL) W.D.
Purtymun and E.A. Enyart.

12. “Volume, Rate, and Energy of Air Transferred Through
Test Holes in the Bandelier Tuff”, Admin rel (1968),
(reprinted in part as LA-5725-MS by LA5L), W.D.
Purtymun and F.C. Koopman.

13. “Geology and Hydrology of TA-49, Frijoles Mesa, Los
Alamos County, New Mexico”, Admin rel (1962),
(reprinted in part as IA-11135-MS by LASL) , J.E. Weir
and W.D. Purtymun.

14. “The Distribution of Moisture in Soil and Underlying
Tuff at TA-49, Frijoles Mesa Los Alamos County, New
Mexico”, Admin rel (1962), W.D. Purtymun.

15. “Physical Properties of and Movement of Water in The
Bandelier Tuff, Los Alamos and Santa Fe Counties, New
Mexico”, Admin rel (1963), J.H. Abrahams.
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