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Deay Biil,

A reconnalasance of the scepage pits near Building 35 in TA-21 was made
cn Jonuary 30, 1967, The distribution of woloture of tho tuvil {n seversl test
holts adjacent to the pits was determined by a neutrsa-scattering moisture
prove, Sceveral watzr samplea and s sample of weathered tuff were collected
for radiochemizal analysee, This data and date <ollected from previous studles
ncar the seepage pits that uould pertain to the canstruction of a solid waste
disposal pit in the aves hava beocn recapped as you requested and are contained
in thie following locterx,

Pit construection and genloay

The disposrl area concists of & pite that are about 120 feet dlung, 20 feer
wide and abosut 6 feet deep {(figure 1), The pilts are filled with sboeut 4 Sect
of sand, grevel aud boulders with berms extended around the individual pits.
Efflucnts were relessed through a distribution system into pita 1 and 2 and
through overflcw pipes into pits 3 and 4 respectively. 1In January 1967 the
curline of the gravel portlon of the pits wag obscured by the growth of grasses
and weeds and wrosion of the berms, A mew road has covered part of pit 1 and
conatruction huy dastroyed coms of the Liemwm around pit 3,

The pite are protatly excaveted fn unit 3 of the Tshiisege Hember of the
Bandclier Tuff, The lower npart of this unlt fu nonwelded tuff grading up inte
a poderately weldad tuff which uaderlies the pits. Joints are more pumercus in
the upper part of the unit due to the denser welding, ioast ¢f the joints are
orientated verticai o near vertical, The totsl thickness of thu unit is about
110 feet., It {3 undorlaila by e moderate to dense welded tuff.

The total thickucas of the Bandelier Toff underlying the mera at Building
35 exceeds 800 fe=t, The tuff is8 in the zone of aveation; the top of the wmain
zonc of paturatfoo {5 sbout 1,140 feet below the surface of the ouga.

Hinrory

The geapuge plts near Beilding 35 are the oldest used for the disposal of
liquid wastes at Log Alaswos. Waotes frow the processing of plutonivu st TA-21
were relcased into pits during che puriod 1943 to 1952, The use of the pits
vas digscontinued in 1952 when a treatment pilant (Building 35) was ilnstallad to
remove plutoulum and othar radionuclides. Tne effluents from tiie plant ave
relezsed into DP Canyon, & voutbesat trending caryon uorth of the pit cares.
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The amount of efflurnty released iato tha pite dipfng the period 1943 to
1952 hgas beepn estimated to ranpg? from 2 to 3 riililon gallons a year, The
concentration of plutonium in the effluents during this period has baen estl-
mated et 60 c/m/ml (rounts por winute per millicer) with an average fluworide
cencentration (aspociated with the wastes) of 160 ppm (parte per wmillicn).
In addition 10,450 gallons of afflucut highly concentrated with ammonium citrate
wis released into the pits {ron June 1951 to July 1952. The plutsnium concen-

tration of this waote averaged about 7,000 c¢/u/el snd the fluoride concentrations

were abaut 200 ppo.

‘he pita were not vsed from 1952 to January 1965, Since Janwary 1965 pits
1 and 2 have recelved an aversge of 74,3 thousand jallons a wonth or a total of
1.8 million gallons of low level rudloactive effluunt frow DP-East.

A study wae made 1in 1953 zo degsermine the ratnetion charu:teristics of the
tuff with regard to plutonium {Hermann, 1934). Awother study wao maode in 1961
ko deterntne the wovemunt of plutomiuws in the tuff (Cuxistenvon and Thomas,
1962). The repults of <hecae ctudies are gummarized in the following sectiona.

Retenttion of plutoaium In the tuff

Five test holeo wora drilled in and wround the pite in 1953, lacerial
from the tcat holes wan snalyzed to datermine the velative anounts of plutunium
and the fon exchungs capacitics of the tuff adjacent tn and underiying the
pits. Llocactcy of teat holes are ghowm {n figure 1, Tho exact location of
the TH-3 in pic L is unknoun. Plutonfum oad fon exchenge capacitics of the
tuff are shown iIn table 1,

dermana (1954) concluded from the study that plutonium ie readily
ratained by the va:ious earth media (clay, sand, and gravel) and
that the retention {g greaster in che finer materials., Th2 hori-
zontal aigrarion of plurenium is very smali within 20 feet of che
surface. (TH-1 and TH-2, figure 1 and table 1), Other obscrvations
wers that the ion exchange capacities of the cufff 1s {nadequate ro
account for the retentfon of plutonium, %The retentfen of plutonium
in the tuff 1o noatly due to absorption, und the effuct of {on
axchange is of sccondary Importance.

Hovement of plutonium

The purpose of the scudy in 1961 was to determine che movenent of pluroaium
and effluent {n the tuff, A shafr (calsson) 30 fect deep, 6 feet wide, and 12
fect long was dug acar pit 1 {figure 1). Horizontal koles ware ccred inta the
wall of the shaft at 2 fcot depth intervals s0 as to terminate beneath pir 1.
A vacuum cup system wae placed in the horizontal holes te obtain camplen of
the effluent moving through the cuff for chemical and radiochemical analyces,
Si{x additioanl vertival or nesr vertical holes were drilled ¢o a depth of about .
100 feet aronnd pit 1, The vertical holes and some of the horizontsl holes in
the ahaft were used to determine the moipture content of the nuff by use of &

fieutrop moiglure-gecatetering probe, About 211 thousand gallens of rap water was R

releaned into pit 1 io July 1961, A month later 178 thousand gallous of effluent
concaldning pluton{um was added,
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Christensan and Thomags (1962) concluded from the study that plutoaium
hod penetrated to a depth of at least 28 feet in the tuff beneath the
pits and that chis gpenctration at depth takes place mainly along
joints, Clay formed in joints and in devitrified fragmeate by
weathering will sorb plutopium and result in localized areas of high
plutonium concentratious. The low concentrationgs of aluninum and
silica fn the effluent in all sawples indicated the absence of
collotdnl clays that might provide a weans of transporting plutonium
through che cuff, The chemical quality of the effluents through the
tuff {ndicated an inverse relatfiongship betueen the gross alphs
(plutonium) and p of the effluent (high pH, low concentrations of
gross alpha, low pH, high concentrations of gross alpha). Hirdness
and total dissolved solids increased at depth suggesting the dip-
solution of materialas from the tuff, The movewent of e¢fflueats
through the tuff jis predominantly downward berneath the plts aided

by ogen joints,

Of intereat in possible construction os a solid waste dispesal pit in the
ariea ig8 the amount of plutonium that was reportod from cores and rock samples
obtaired Juring construction of the fac{lities for the study 1la 1961, These
data are given i{n table 2.

Obgervations January 1967

Efflucnts from DP-East have at tioes partially f4lled the shaft near Fic 1,
thus creating a mora localized point fior infilltration of lisuids. Test holes
DFW-1A and DPW-3 rontained some =fflummt at the time of observation. Ik is
supposed that the water in DPW-3 moved dowvn the outei:de of the casing from
vater ponded in the pit., Radiochemical analyses of water €from thesc holes
coutained only background amounts of grose alpha and gross beta gamna ridio-
activity and wo plutouivm or uranilum, Results of analyses of water for teitium
shown below are approxiwations and are subfect to revipion,

DPW-1A - 462 DPX JH or 70% of non-occ RFG af
DPH-3 - Background
Effluent rumning {ntc shaft - 2,000 DFM 34 or 300% of non-occ REC

2/ DPM - cisintegrations per minute
non-occ. QPG -~ Non~-cccupation Radfiologicel Protection Guide numbers

A sample of weathered tuff collected beneath the gravel €111 of pit 1
neny the shaft contained 976 c/n/y (counts per minute per grem) of gross slpha
redlioacrivity.

The moiature contents of the tuff in holes DPW-1, DFW-2, and DPW-5 were
logged st selected depths {table 3), A comparison of the moisturz ccnteat
vith previous moloture measurcments (March 1951 prior co the additfioa of 389
thousand gallona of tap water and effluenty and Auvgust 1961 durirg the scudy)
18 showm in table 3,
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The Januory L967 mcasuremenis of hole DPi-1 show the effect of the
1.9 million gallons of cftluent from DP-Ezat in which tie maximum comcoentra-
tions cf witer have woved from a2 depth of 12 feec (40 percent, Auguat 1961)
to 40 feat (41 parcent, January 1367). The hole 1s noxc to the shaft. The
nmoleture measvrements iu DPW-2 and DPU-5 gliow a genaral decrease {n the
noisture content of the tuff from August 1961 to January 1967, The indicarion
18 that moat of the effluents roeleased iuto pit 1 have :oved down in the avea
of the shaft, a focal point for collection and infiltracion of #fflucnts into
the tuff,

General stateneut

The scudics have shown that the movemeat of the efflunents in the tutf
underlying the scepage pits is mostly dowmward beneath the pits. The platonium
moves with the effluents and the data indicate thut the most of the plutoalum
io retainzd by abaorption in the upper 20 feet of the tuff (tablee 1 and 1),
Some, houwever, way move to greater depths through open joints.

The canatrucelon of a volid weste disposal pit im the ares may necessitate
the ¢rilling of maveral holes to datermine the zmount of contamination present
as well as the stvucture and Lithoiogy of the underlying rock. The number and
depth of the holea would depend on the sfze, depth and location of the proposed
Pito

Source of asta

Abrahams, John H., 1963, Geologi: end hydrologic environment of radloactiva
wante d{spooal nites a: Los Alamon, New Mexico: U.5. G=ol. Survey
Adsiin, Rept,, 35 p., 3 figs.

Caristenson, C, W,, and Thomas, R. G., 19562, Movement of plutonium through
Loy Alamos Tuff, in Sccond ground diuposal of wadloactiive wastes
conference: Tochuical Services, U,.5. Dept, of Coumerce, TID-7628,
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Hermann, B, R,, 1954, Recontion of plutcnium in vaste ecepage bedr at
Los Alamos: Unpublished manuecript (n £1les of V.S, Geol, Survey
at Santa I'e, N, Mex.; 14 p,, 2 figs,

This vecaps all the datn we have on th2 seepage pits acar Bullding 35.
The bulk of it is on or near pit 1,

Blease contact ud {f we can be ¢f further wspistance.

Youre truly,
Y
Willinm D, Puvrtywuun

cc: George H. Hilton, Chied For: W. . Hale, Dist. Chief, WRD
Conscruction & Halntenance Br.
AEC

C, W, Christenson, Group Leader
H'?, L-A.S oLo



Table 1,~~Plutoniun concentraticns in cuff froem test holes, 1953,

TH-1 T3-2 TH-3 . TH-4 Th-5
bepth  Plutonium Dapth  Flutoniuvm Depth  Plutenium Depth  Plutonfum Depth  Plutonium
{feet) (d/m/g)al {feec} (d/m/gla/ (feer}y {(d/a/g)a/ {feet) (d/m/g)2/ (feet) (d/m/gla/
Surface 70 Surface 2 Surface 8 Surface 410 Surface 32
2 4 2 3 i 400 1 6500 2 3
G 4 4 2 2 39,150 2 16 4 8
P & 4 6 2 3 45,600 3 80 & 4
6 to 10 2 8 1 12 1,400 4 3,400 8 2
10 to 14 2 15 4 15 5,000 5 530 10 2
= 15 % 12 3 16 5,100 s 80 11 2
b5 4 3 17 72¢ ? 1,80 12 b/ 450
6 4 18 24 8 40 12.5 1,510
18 2z 12 1z 9 380 13 1,330
20 3 20 12 10 2,400
a/ Disintegracions per minute per grem,
b/ Angle hele, point of intersection with pic.
R Note: TH-l and Th-2 are vertical heclea in earth £{1led bernm,

Ti-3 aund TH-4 are verticzl holes in pits.
TH-5 L8 angle hole at 45 cegrees extending under pit.

Zon exchange Capasity

TH-3 at 19 feet 0.7 milliequivalenc per 100 grams
TH-& at 5 feer 3.2 L " "
TR=-5 et 12 feer 1,7 " " "

(Tabie wmodified from Hermenn, 1954)
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Table 2.--Groas Alpha radlosctivity of tuff from test holeg, 1980

Depth
{fect)

Hole No.

1-4

wmpn

No.
Cores
10
7
8
A
=i
!y
4
?
&
8
10
6
No. of
Samples
10
10
11
11
13
7

Horizeontal Nolead {n caisson

Average

Gross alpha-a/

3,003
1,306
1,143
821
749
752
517
183
15
402
13

28

Gross aipha-a/ - Al cores
{Max.) {M:n.)
65,613 4
2,850 1
1,872 12
1,729 AT
2,094 e
1,305 {

923 141
506 &5
2¢ ik
1,038 175
88 2
156 2

Vertlical or near vertical holes around pit

Depth
(feec)

76
83
93
52
9
92

a2/ Counts per winute per gram,

Note:

Groas alphn g/

(“VB-)

24

(Max.)
2 3
24
698 5,722
3 7
| 2
3 6

Hole DPW-1A angled at 1l degrees toward pic 1,
Hole DPY-2 angled ar 19 degrees toward pit 1.

v he e B ——— e . e b

(Tables modified frowm Chrietenson and Thomas, 1962, '




Table 3.--Moisture contcat of tuff adjacent to teat noles

DPH-1 DPY-2 DPwW-~5
Depth Percent Moisture Dapth Percent Moisture Bepth Percent Moisture
(£e=t) {by volunme) (f;:ec) (by volume) (feet) (by volume)
3-17-61  8-23-61 1-30-67 3-18-61 §-23-61  1-30-67 3-19-61  8-25-61 1-30-67
1 22 23 34 1 25 34 a9 1 20 20 3%
Vi S 24 34 37 & 25 k1:3 40 5 6 16 2%
8 18 38 39 8 30 24 30 10 1¢ 20 26
12 13 40 22 12 25 > 50 30 5 20 25 29
H id 34 22 1s 22 > 50 28 20 12 22 25
P 20 16 35 %0 20 16 >350 i8 25 13 19 18
& 24 18 3o 3 2 24 >50 28 30 12 16 15
: 28 15 27 36 28 25 > 50 > 50 35 13 18 20
32 %3 36 39 32 22 > 350 1Y) 40 13 20 18
36 18 29 4l 35 20 > 50 &7 45 13 16 16
40 i% 23 41 40 10 &4 16 30 13 21 20
44 14 27 36 44 10 46 16 55 iz 19 20
48 14 25 30 48 10 42 17 60 12 i4 16
52 i6 35 o 52 12 &4 22 65 12 15 17
56 14 28 19 58 b2 40 25
60 13 23 15 60 15 28 22
54 i3 22 26 &4 12 24 17
~~1 \
Hots: Water level DPW-l4 1-30-67 24.2 fcet
WHater levszi DPW-3 1-30-67 50,3 feet
DFW-&4 Do:stroyed
N Depth of DPWe-s, 76 ft; ODPH-2, 93 fr; OLPW-5, 92 ft. St
- Logging iength of cable « 65 feet in 1967, g
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