chamberlain, kathryn, NMENV

From: chamberlain, kathryn, NMENV

Sent: Wednesday, March 01, 2006 10:05 AM
To: Mark Thacier—

Subject: MDAT

Attachments: MDA_T_water.pdf

Mark,

Thought | would pass along the letter we discussed this morning.

Katie

Kathryn Chamberlain

Environmental Specialist

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East

Building 1

Santa Fe, NM 87505

phone: 505-428-2546

fax: 505-428-2567

email: kathryn.chamberlain@state.nm.us

3/1/2006
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The amount 5f affluents veleased into the iz during the pericd 1885 oo
1952 has been estimated tc range from 2 to 3 million gallons a year., "he
concentration of plutocium In the =ffluents dusing this period has been egti-
mated at 60 c/m/ml (counts per minute per wmilliter) with an average fluorids
coucentration (associated with the wastes) of 160 ppe (percs per milizom;.
In wddivion 10,450 zallons of efflueat highly comcentrated with smesriuw cirrate
was ralesased into the pite from June 1931 wo July 1932. 7The plutsel:-wm concen-
rrzeicn of thisz wests averaged ebout 7,000 cfefwl and the fluoride ~oncentrations
vera apout 200 ppm.

The pits wece not used from 1952 vo Jaouery 1965, JSince Janoary 19885 ploa
1 and 2 have received an everage of 74,3 thousand gallons a2 month or a toosi of
1.8 mililon gallons of low ievel radioactive effluzat from DP-East.

A study wvas made {n 1933 to determine the retnetiou characterisc.cs of ths
wff witn regard to pluteniua (Germann, 1954). Another study was made in 1951
to detarmine the movement of plutenium in the tuff {Christenaon ond Thowas,
i%023., ine vesults of thess srudies ars swesrized in tha foliowing seccions,

gxtention of plutoniuws in the (uff

Five test holes were driiled {n ard avcund the pire dm 1933, bhoarisl
from the test boles was anzlysed to deternine the rzlatles smounts of plutonium
snd the ion exchangse capaclties of the tuff adjacent to and underlying the
pita. locatice of test Zoles are shown in figure 1, The exacr loserion of
the TH-3 in pit 1 s unknown. Plutonium and {om exchange capacities of the
tuff are zhown {o tabls 1.

Gevmana {1956 consiuded from the study ther plutomiue s ceadliiy
rataised by the verious #arth wediz {clay, sand, and gravel) and
that the vetenticon ¢ greater o the fimer mezerisisz. he buri-
zontal migration of plutonfum {3 very meall within 20 feet of the
surface, (TH-] and TH-2, figure I ami tibls 1). Other observations
wers that the iom exchange eapacities of the tuff ls inadegusre te
4ccount fov the retention of plutomium. The retention of plutomiws
is the tulf 13 moxtly due to sbuorptica, and the =ffsct 2t ion
exchange 18 of secondary lmportancs.

hovement of plutonium

The purpose of the szudy 1n 1961 was to detwming thwe wovement of pavionium
and cfZivent in the tuff. A shaft (calsaon) 0 feet desp, & feet wide, and 12
feat lomg was dug nsar pit 1 {figure 1). Horisoutal holes were cored tnto the
wall 27 the shafs at Z foot depth incervalz so a7 to fevminasts benesch pie 1.
A wvacuom cup system was placed iz the horisontal hcles to obrzis esmplas of
the efficent soving thoocugh the taif for chemical sad vadiochemical wnalysas,
81x additionsl vartical or naar vertical holes wsre driiled to 2 depth of sbout
100 foor around plt 1. The wertical holes awd emew of the hovisentsl holez in
tha shafr were osed to datermineg tha molgture content of the tuff by use of &
seutron Boisture-scattering peche. About 11 thousand gsllenz o0 cip water s
ralsansd {uto pit 1 fn July 1961l. A wmonth lgrer 179 thousand geilons of effluent
sontaining plutonica was added,
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Curiscenson ars [homas (1962) coucluded from the study thet plutonium
hsd penetrated to a Jdepth of &t leawt 28 fset in the zuff benssth tha
pita and that this penetration at depth takes place waialy along
joints. Clay foresd {n joints and in devitrified Irsgments by
weathering will sorb plutounlus snd result in localized aveas of high
plutoniuvia concentrations. The low conceatratious of alumimem zud
silica {n tha effluent in all samples indicated che abeence of
colloidal clays that might provide & msanms of tvamsporting plutonium
through the tuff. The chemical qualicy of the effluents through ths
tuff indicated sa inverse relariomahi{p betwesn the grogz 2lphas
{pluton{un) and pH of the efflueat {(high pH, low zcneentrsilions of
gruss aipha, low pH, high concentyations of gross alpocy. Eardness
znd total disseolved solids iversased at depth suggesting the dis-
sclution of matsviale from the tuff. The soweewn: of gffluencs
through the tuff is predominently doseywerd benestb the nits aided

by open joiats.

Of inteteac i{n poasible construction e & solid wmmste disposel plt in tae
srez {8 the asount of plutoniux that wes reporiad froe coves snd vook camples
obtained during constiruction of the fecilitiee for the study in 1681. Thase
dees zre given iz zable %,

ceeervations Jaswuaxy 1967

Effluomts from DP-Esst have at times pertially filled the shefr nexs 2o |,
thus creating & more localized point for i{nffleration of liquide. Tawt holes
DPU=-1A and DPW-3 contaired some effluent at il tise of obaerwation. It ir
rupposed that the water {n DPW-3 moved dewm the outside of the casing from
wacter ponded in the pit. Rasdiochamical susiyses of water fram these nolss
zontainad only backgrouwsd smounts of gross alphs @d gress vets gemss radio-
activity and ao plutonium or uranium. Results of anslyses of wtsr for tritiuwm
=honeny below are zpproxivstions and sre subiaer o vevisis.

OFR=1A - 453 DR °H or 707 of wom-oec 2P0 gf
DPW~3 -  Background
Effluent rurning ince shaft - 2,000 Dy 35 or 300% of non-occ 2PC

2/ DFi - disintegrations par minute
non-ctc RPC ~ Rom-occupation Radiologice! Proteciics Cuilds mumbers

A sasple of wesrhered tuff collectad bemsath the grawsl 111 ef pit 1
ncT the shaft coarained 578 chafy (counts par wiowts par gres) of gross alpna
radinzecivicr,

The motstur® contents of the tuff in bwolesz IPW-1, DPE-Z, amnd DPw-5> were
logged ac selacted deptbe (table 3). A comparison of the moilsture contwac
with previous moisture sessuresents (March 1961 pwior to the ssdition of 349
thousand galloms of tap water sand efflusnts and August 196) during ths scudy;
iz zhown in rable 3,
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The January 1%97 measurements of hole DPW=1 show che efiect =7 ha
T.3 willion sallonme of affluent from UP-Kast Lo wnich the maximw coacs
tions of wmter aave moved iroca & depth of 12 fesr (40 percent, Augus
o 40 ieet (4] percent, January 1967). The hole ix wext to the shafz,
aciscure measuressnts in DP/-2 sand DPW-5 show a general decrease in the
moiscure content of the ruff from August 1961 -2 anuary 1967. The indication
i3 thet wost of the affluents relessed into pit 1 have moved down In the aves
<f tha ahaft, a focsl point for collection and i{niiltration of aiflusnis into
tha #of€
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Tha studiss have zhows that the movement of chg 2ffluentrs ir rhn taff
underlying the seepage pits: is wostly doarward bewmeath the plis.  Toe vauwlvwiuu
zoves with the effluents and the datz Lmdicats thet the most of the plutonium
u rutained by abscorptiom (n the upper 20 fest of the *aff ftables I awd 20,

SeTel, BOVEVED ., @AY kowe Lo grester depths throwgh opeu jolnts.

Tha construction of a solid wasta disposal pit in r.he area wmay nacassitate
the drilling of sevazral heles to determine the smcunt of coateming i présent
as wall as the srructurs and lithology of the umderlyini rock. The mewner and
gupta of the woles would depend on the sige, deopix asd locaction of Lie sropopud
pit.

Source of data

Abrahame, Johm H., 1963, Geologic amd hydrologic ecvironment of raciosezni-u
wazte disposal sitsu ar Los Alamos, Raw Hexieo: U.3. Geol. Susvay
Admip, Raept., 35 p., 3 figs.

hristenson, L. ¥., snd Thowss, K. G., 1962, Hovement of piurenfum through
los Alemos Yulf, in Second groumd dlgpoesal of redicacrtive wastes
conferenca: Technicsl Services, U.3, Dept. of Commerce. TI-767%,
Pe 245~81,

Hermaon, &, K., 1934, Retention of plutonius in wwste secpage Luds &t
Log Alamcs: Uapublished wermsceript in filas of U5, Geoi. Survey
at Sanca Pe, M, Hax.; 14 p., 2 figs.

This recspa 211 the date w laive on the seepspe piis nsar bdulidcing 33,
Ths sulk of Lt La oo < nawr pit 1.

Pleaza contact uz 1f w@ can ba of furcher sspiscance.

Yours truly,

willisss 3. Puctywm

cc: George H. iton, Caisf For: 9. B. Hale, Dizy. “nief, KD
Comirucrion & Meaintenance By,
AEC

C. ¥, Caristeraon, Troup Lasdsr
H-7, L.A.3.L.
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Tetie J.--Pluronfir coacentrations o puif Trom test hnoes, 1955

TH-1 TH-2 TH- } ) TH- ra-5

De: wln Plutonium Do pth Flutoufum Depth Pluror Lum o Depth
(feer) (dfu/g)alf {feet) (a/mfgla/ (feet) {(dimiplaf

on e L‘e;_s—z_t'r Flutonium

(feet) (e/m/g)a/

(feet) {(d/mip)a/
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Table 7,--Gross Aipha2 radioactivitvy of ruff frow (28t holes, 136y

Horizontal holes ia calsson
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Alile J.--Mofsiture cooerny of tufi adise at ro test holos

>y

D=1 brw-2 DPW- 0

e e e s i 2 e i eh e s s L T

Fercent Mobiture
k]
(feer {(by votiume)

(by wolume) l |

i

Peveent Molsture |

|

J-I8-61 B-23-01 |
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| DPepth Perecent Mofs. ure E} Depth
|1
i

|
[ (faer) | {by volume} (Feei)
! Jod72-61 A-23-67 T-30-67

b

P-30-67

1 28 34 ! 21, 34 34 i 20 10 16
5 4 34 A 4 25 38 443 5 16 14 26
8 i3 3% 39 8 3 24 30 1o i9 20 26
12 1) 40 2y 1 75 5 30 1 20 24 29
15 14 34 27 16 27 "> 50 25 17 2 25
20 16 35 &0 20 16 S 5 13 25 13 1% 18
24 18 30 kYA 20 24 e 30 28 3n 12 X2 15
28 16 27 36 28 25 o 50 5 50 35 13 14 20
32 28 34 39 17 22 x50 > 50 A 13 z0 13
34 18 24 0y 20 > 50 47 11 16 16
S 40 {4 23 41 40 1G bé 16 50 13 21 20
44 L4 2, 36 4 10 46 16 5% 12 b 20
48 14 26 36 4K 10 42 17 f0 12 L4 145
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56 16 28 i4 Ot 14 44} 2y
G0 3 2] 16 00 15 28 22
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