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GARY JOI/NSON 
COJIERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

DOE OVERSIGHT BUREAU 
P.O. Box 1663, MSIJ-993 

Loa Alamos, New Mt~tlco 875./S 

MEMORANDUM 

TO: File, DOE OB, ~Rock Office 

FROM: Michael R Dale, Geologist Hl, DOE OD-f~ 
Steve Yanicak, Program Manager, DOE OD [r-~ 

DATE: December 30, 1998 

SUBJECT: Background in(ormation concerning the presence of10Sr at G-1 and GlA and potential 
sources; relevant to the December lS, 1998, Albuquerque Journal news article titled 
"Presence of Strontium ln LA Water Debated" 

After reviewing the December IS, 1998, Albuquerque Joumal news article (see attached), it was detennined 
that clarification (via research of historical information/data and tho subsequent interpretation of such 
information) of specific issues concerning the referenced article/written material should bo made, and they . 
include: 

HISTORICAL INFORMATION CONCERNING G-1 AND G-lA 

G-1 and G-lA Water Levels 

• G-1 was completed in 1950, and depth to water below ground surface was measured at 192 
ft; G-lA was completed in 1954, and depth to water below ground surface was measured at 
250 ft (Purtymun, 1995). Capture-zone or drawdown-cone delineation at or near these wells 
has not be detennined. 

90Sr Data for G-1 and G-lA 

• Most recently, ~r was detected at 0-1 A (3. 9±0. 7 pCi/L, duplicate at 7 .4±3. S pCiiL with a 
detection limit of3 pCi!L) in 1995; not detected in 1996 (-O.U:0.2 pCiiL, duplicate at-
0.4±0.2 pCi/L) or 1997 (-1.1±2.7 pCi!L) (from LANL 's Envirorunental Surveillance Reports 
1996, 1997 and 1998). 
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• 
90Sr results obtained at 0-1, which is located approximately 0 . .5 mi down gradient or east of 
0-lA, showed less than detection values of 0.2±0.8 pCi/L i111995 and 0.2:1::0.2 pCi/L in 
1996; however, in 1997, 90Sr was detected at 5 .2± 1.4 pCi/L with a detection limit of 3 pCi/L 
(from LANL's Environmental Surveillance Reports 1996, 1997 and 1998}. 

• 1995 was the first year that 90Sr analyses were performed on LANL production wells except 
for PM-I which was analyzed for the radionuclide in 1994. From 1991 through 1994, some 
deep test wells and the majority of the alluvial wells were tested for 90Sr; but it should be 
noted that LANL did not routinely perform 90Sr analyses on ground waters prior to 1991. 
Hence, we interpret the statement in the referenced news article "Scientists saw the metal just 
once before in 20 years of looking'' as not being accurate. · 

POTENTIAL SOURC~?: TA-JO RADIOCHEMISTRY LADORA TORY 
LOCA 1'E!D IN BAYO <:ANYON 

TA-10 Background Information 

Operations at the T A-1 0 "Bayo Site" were directed at experiments relating to the development of 
nuclear weapons. which began in 1943 and ended in l96l. In 1963, the site was decontaminated and 
demolished, and the land was subsequently turned over to Los Alamos County by quitclaim deed in 
1967 (Fcrenbaugh ct al., 1982). Specifically, opcn-denotation-c~plosive tests and radiochemical 
operations were conducted at the Bayo Site. 

Radiochemical operations were conducted at the TA-10 Radiochemistry Laboratory (Lab), Building 
TA-10-l. The Lab was located in B~\yo Canyon northwest of the Bayo Sewage Treatment Facility 
or at junction of the Los Alamos and Santa Fe County Line and Bayo Canyon (Figure 1). At the Lab, 
radiation sources for blast diagnostics were radiochemically prepared; 1~ was separated from 
solution containing 140Ba which subsequently produced 90Sr as an impurity. From l944 to 1950, 
separation. precipitation and encapsulation activities were perfonned at the Lab. After 1950, the 
separation procedures were pcrfonned at some unknown laboratory not associated with TA·lO; 
precipitation and encapsulation work was continued at the T A4 1 0 laboratory (Ferenbaugh et at., 1982). 

The explosive detonation work dispersed (via aerosols and solid debris) uranium, 140La and 90Sr 
outward from shot pad$ (shot pads were located west of the Lab) up to 300 to 600 m away. and 
routine postshot surveys out to about 5 miles detected 140La contamination near State Road 4 and 
Otowi and Kwage Mesas. Apparently, on one occasion, an aircraft was able. to track airborne 140La 
activity across the Rio Grande valley. Postshot contaminants were washed off the pads with water. 
Radiation levels were periodically measured around the pads, and measurements ranged from a few 
tenths to a few roentgens per hour (Ferenbaugh ct al., 1982). 

Liquid releases at TA·lO were apparently restricted to operations at the pad areas (wash-off water; 
see above), the Lab (sanitary and laboratory waste), and the personnel building (sanitary waste). 
Waste streams (assumed to be 90Sr contaminated) at the Lab were delivered through acid-waste lines 
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to holding tanks, pits and a leaching field- an area known as tho "disposal complex". Liquid waste 
entering the pits were drained at the bottom through an outlet pipe (Ferenbaugh et al., 1982). The 
liquid waste drained to what is assumed to be approximately 30 to 40 ft of alluvium and/or colluvium, 
which overlies approximately 5-15ft. of the Otowi Member, the Ouaje Pumice(2-3 ft?) and the Puye 
Fonnation of an unknown thickness. Liquid wastes from the storage tanks were periodically 
discharged to the stream charutel (Ferenbaugh et al., 1982). No information or data exist conceming 
active flows within the stream channel during the storage tank disposals. Sanitary waste at the Lab 
was delivered to the disposal complex and/or leach field via septic tank and drain lines. 

Sanitary liquid waste from the personnel building (T A-1 0-2 1) located (Figure 1) approxim.'\tcly 1000 
ft. west of d1e Lab, was discharged to a 1060 gal septic tank which discharged to a pit (8 ft long x 12 
ft deep). This septic system then discharged to a drain line and outfall located in a stream channel 
(LANL, 1996). No information or data exist concerning active flows within the stream ch.'UUlel during 
periods of sanitary release. 

Some of the buildings at Bayo Site were decommissioned in 1960, and in 1963 the remaining 
buildings, sewer systems, disposal complex and surface debris (760 m radius from the detonation 
control buildings) were removed for disposnl at TA-54. The highest level of contamination was 
detected during the excavation of the disposal complex (excavated to a depth of 6 m): 35 mradlhr 
during the excavation to 1.5 mradlhr at the bottom of the excavation pit (Fcrcnbaugh ct at., 1982). 

Historical Investigations at TA~10 

After the decommissioning activities, several investigations were performed at the Bayo Site and they 
include: 

• In 1973, three boreholes were drilled ncar the Lab, and results from two of the three 
holes show elevated levels (20 and 3.3 pCi/g) of 90Sr at depth (both at 1.5 m bgs) · 
(LANL, 1992). 

• In 1974. 11 moru holes were augcred ncar the 1973 boreholes, and were analyzed for 
gross alpha and beta. Each hole detected gross beta at levels greater than 4 pCi/g 
(assumed background for Pajarito Plateau canyon sediments). Levels ranged from 
1.0 pCi/g to 24,000 pCi/g. The maximum detectable level at depth was 1510 pCi/g 
at 9.1 m (LANL, 1992). 

• As part ofthe FUSRAP program, a survey was performed at the Bayo Site in 1977. 

vO'd £oo·oN TS:ll 

Sampling of surface and subsurface soils and sediments was perfonncd at and near 
the Lab, as well as the tiring site areas and the natuml drainage from the firing site 
areas to approximately 600ft east of the Lab. Elevated levels (maximum level of 132 
pCilg) of 90Sr were detected in the subsurface ncar the Lab durjng this survey 
(LANL, 1992). 
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• In l992t LANL' s Environmental Restoration (ER) Project produced a RCRA Facility 
Investigation Work Plan which included the characterization of many Potential 
Release Sites (PRSs) at Bayo Site. In \994, some PRSs at or ncar the Lab 
underwent Phase I subsurface-radiological characterization, and they include: 10-
002(a), 10-002(b), 10..003(a-o), 10-004(b), and 10..007~ two additional PRSs (10-
00S, 10-004(a) west of the Lab were also investigated. Th~ir characterization 
activities at or near the Lab included the drilling of seven four-anned sampling arrays 
which consisted of 5, 9 or 10 boreholes drilled to a tntal depth of SOft bgs. 90Sr data 
collected during this investigation show levels up to 41886 pCj/g at depth of 17-17.5 
ft; an estimated value of 1.1 pCi/g was given to a sample collected a 49.3-50 ft 
(LANL, 1996). It apPears that the disposal-complex leach field [PRS 10-003(n)], 
located l2.S ft north-northeast of PRS I 0-003(8) (Figure 2), was not characterized 
during this event; thus, additional work may be needed in order to determine mto and 
extent of contamination at this PRS. 

Conclusions and Interpretations Concerning Contaminant Migration from TA-10 

Due to the large amounts of90Sr historically managed and released to the enviromncnt, and its close 
proximity to wells G-lA and G-1, the old TA-10 facility ranks as the best candidate for a regional 
contamination source ofthis radionuclide. In general, the bulk of the water-lain 90Sr contamination 
within and near the Lab appears to be associated with the canyon-bottom alluvium; levels decrease 
rapidly at the sediment/tuff contact. l11e underlying weathered tuff probably perched the waste-stream 
fluids, and therefore, interflow/undertlow became the principle mechanism for fluid transport during 
the life ofthe waste-stream (1944 to 1961). It is our interpretation that the fate and transport of90Sr 
to greater vertical depths (including the regional water table or adjacent canyon systems to the north 
or south) from this site is unknown at this timo, and may not be determinod until future subsurface 
investigations are perfonned (e.g .• Canyon Focus Group activities). In tctms of contaminant migration 
through stonn-water runoff, only one sample has ever been collected in the Bayo Canyon sub-basin: 
one sample was collected on August 22, 1957, in the mid-reach of the canyon. The sample was only 
analyzed for six non-radionuclidc constituents (sodium, carbonate, bicarbonate, chloride, fluorido and 
nitrate) (Purtymun, 1975). Hence, because there arc still many unanswered questions regarding the 
subsurface and hydrogeology in this region of the Pajarito Plateau, any LANL statements concerning 
past or present contaminant migration from this site should be made with caution so that not to give 
the public false impressions. 
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PreSence of Strontiurh.-90 in Water-Debated·· 
BY IAN HottMA~ metal just once before 1n 20 years of look· 
/ou,al $11:1/f'Wrlrtl' .lng, 

Three bronu plactueil In Bayou Canyon 
caution people not to dls there until at 

A Los ,~oa w~ll · ~ucht a hfnt last "Do I think there'a strontium-90 ui that least2024. · 

year ot radioaetlve ·atronttwn-90 .in the well? The answer is no," said David n. 
county's drinking-water source, but scien- Rogers, a water scientist at Los Alamos 
tista debate wbethor the pollutant was real National ~borato~y. 
or a laboratory figment. State environmental scietttists aren't so 

If real, the strontium exiata at mol'8 than sure. · They speculate that the powerful 
half tho federal drlnldng-water standard GueJe ~yon weUs could be pulling pollu· 
- the closest Los Alamos bas come to a tion a half-mile underground from Bayou 
radioactive threat to ita clrinldng-water Canyon to the south. 

From 1944 to 1963, ~entbts bUnt and 
blew up more thali 2M plecca of tad!oac
tlve lanthanum .in the canyon to teirt their 
skills at Implosion. Strontlwn-90 is a 
byproduct or those experiments. 

aquifer, lying under 800 feet ot rock and "The odds are pretty high it (strontium) 
sand.· · was there~ 1n the Guaje well, said hydrolo-

Yet a battery of tests this summer on gist Michael Dale of tho New Mexico En vi
neighboring wells in Guaje Canyon failed · · ro~~t,.PePartlllent agency that over-

Workers hauled oCt90 tnlcldOads ot cOn
taminated canyon dirt and debris Jn tho 
mld-1~. Later tats showed a pocket of 
strOntlum-90 contamination about 15 to 2S 
feet under the canyon floor. Some plants 
Inside this fenced-off area of Bayou 
remain contaminated at low loyelt. . 

to detect any strontium. Sclentists saw the sees wuu... . s~i PRESENCE on PAGE 3 

Presence of: Strontium 
In.LA Water Debated 
from PAGE 1 ' 

Strontfum~90 burled in th "-· 
canyon "hasn't e - r 

technique., to the .llinit , said K 
Mullen, ~ LANL export •in cont~~ 
n.ant testing. I • y 1 b .ltloved in almost 20 

~'I}• .':... cleanup officJals say. "You don't accept aU the mforma
tion you get ft-om tho chem • f 
Jab," ftogers added '"''!.. b IS ry 

's OIIU\\In no evidence t . tion,'' said Dann o lmgra~ 
gist who srud!eJ'~tzmazJ,a Jab gcolO: 
P~ ... ·~~· youforthecleanup· 
·-·--•· '""'-.:;S~ynotl. •"'-~ to d.tive·thc-contamination." ung ~m~-.:: 

J ~~-drinking-water wells tn Gtm
e ...... uyon detected strontium in 

water roughly BOO feet d 

• d · o~u e con-vmce we have strontium-90 . 
of these wells, l'd liko that m~~u~: 
ment three Y8al's .in a row., 

199S, but none m 1996• Then ~~99~ 
ondc well B!>t the strongest detection 
to ate-JUst overS pJcoCu-~ 
lite t . ues per . r o water. Due to uncertaJnties 

The well where the stro~tiutn 
detected has since been plug;:J 
and replaced by new drinking. 
water wells. State scientfsts .may 
as)( LANL to driU a new test Well to 
look for sn·ontium contaminatfo 

"It th~y ever see anYthing clos~·to 
~,!b ~!~.ses, thete is a 67 percent 
II ce ul(lt the actual. a.tnount of 

. trontium lies between 3.8 and 6 6 
PicoCurles per liter. Put an · • 
\vay, there's a one-third c:hanc:t~:r 
strontium doesn't really exbt. . e 

Tbe federal drinking-water stan. 
dud, based on a lltetime of dri.nJdn 
contllamlnated water, Js 8 pfCOCunJ 
per .ter-an amount so IDUlll as to 
be n;,:d:boaslhtg. But atrontiwn-90 
~in J:!ghly toxic; It rnuwcs caJct
. body and so tends to settle b bone marrow where its powerful 
eta radiation can dantage blood 

Producfns ceJb. • 
The st~dard is chalJqing for 

water setenti&ts because Jt fs 

in
close to the detection abilities 0(j:l struJnents. 

"We're pushing our analyticaJ 

rh.e (dnnldng-water) standard it 
will ~ • bad day up here,.. ;aid 
NMED 8 Dale, "By flU; the best 
~$' for the lab to do fa detenn.tne 
if tlus stuff really exfats " 

The lab's owner, tha u.s. Depart
ment of Energy, plans no groundwa
ter cleanup at ~s Alamos. An~ the 
agency bas re:mted freelgg Los 
Alamos County from CODt.am.fnati' 
liability as the county takes contr'::i 
ot the local .water system. 
"T~ c!luld hulic.ate very lo • 

~erm and mtractJble problems tr~ 
ec.ade! ot lab operations. And 

nobody s got a handle on how to get 
it adequately cleaned up " said .J 
Coghlan, who studies contaminau!~ 
at Los Al.unos for the Santa Fe· 
b~s.ed watchdog group, Concerned 
C1tJz_~ns for NucJ~r Safety. 
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Chapter3 SWMU Descriptions 

BuUdlng or structure (romoved) 

Road (r~rnowd) 

Fence (removod) 

SanitafY sewer Uno 

Acid waste Une 

s LocalionofSWMU 

• 
45 

Location of dala used in analysis 

BuMdlng or 11rudUre numbor 

SWMU number 

"-·-... ..._ ·- -·-. ·--·-
Probable elttent of SWMU 10.007 

TA-1048 Area fli::I .:·:· 
1CH02(b) 

0 
I 

Approxlmato Scakl 
50 
I 

100ft 
J 

Figure 3.1·14. Location of Subsur1ace Disposal SWMU Aggregate and sarrples used In data 
analysis (modified from Mayfield et al. 1979, 06·0041: LANL 1990, 0145). 

RFI Work Plan for OU 1079 3·4S May 1992 
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Radlo/og/cn/ Addendum, tA-10 Subsurface 3 
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lf you did not ret:eive all the pages or if any of the pages are Illegible, please contad our office between 8:00 Am 
and 4:00 PM Monday through Friday at (505)672-0443. Thank you. 
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