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MEMORANDUM 

TO; 	 File, DOE OB, White Rock Office 

FROM: 	 Michael R. Dale, Geologist Ill, DOE OBr~ 
Steve Yanicak, Program Manager, DOE OB t-;r 

DATE: 	 December 30, 1998 

SUBJECT: 	 Background information concerning the presence oftoSr at G-l and GIA and potential 
sources; relevant to the December 15, 1998, Albuquerque Journal news article titled 
"Presence ofStrontium In LA Water Debated" 

After reviewing the Deoember 15, 1998, Albuquerque Journal news article (see attached), it was detcl.1llined 
that clarification (via research of historical infonnationldata and tho subsequent interprotation of such 
information) of specific lssues concerning the referenced article/written material should be made, and they 
include: 

HISTORICAL INFORMATION CONCERNING G-l AND G-IA 

G-l and G-1A Water Levels 

• 	 G-l 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 surfaco was measured at 
250 ft: (Puctymun, 1995). Captur&-2:one or drawdown-cono delineation at or near the$<: wells 
has not be determined. 

~Sr Data (or G~l and G~lA 

• 	 Most recently, 90Sr was detected at G-IA (3.9±0.7 pCiIL, duplicate at 7.4::1:3.5 pei/L with a 
detection limit of3 pCiIL) in 1995; not detected in 1996 (-O.2±O.2 pCiIL, duplicate at 
0.4±0.2 pCiIL) or 1997 (-1.1±2.7 pCilL) (from LANL's Environmcnt.'llSurveillancc Reports 
1996, 1997 and 1998). 
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90Sr results obtained at G-l, which is located approximately 0.5 mi down gradient or east of 
G-lA, showed less than detection values ofO.2±O.8 pCiIL in 1995 and O.2±O.2 pOlL in 
1996; however, in 1997, 'XISr was detected at 5.2±1.4 pCilL with a detection limit of3 pCiIL 
(from LANL's Environmental Surveillance Reports 1996, 1997 and (998). 

.. 	 1995 was the first year that 90Sr analyses were performed on LANL production wells exeept 
for PM-l wmchwasanalY1.cd for the radionuclidein 1994. From 1991 through 1994,some 
deep test wells and the majority of the alluvial wells were tested for 9IISr; but it should be 
noted that LANL did not routinely perfoml !>'USr analyses on ground waters prior to 199 I. 
Hence, we interpret the stateml.'nt in the referenced news article "Scientists saw the metal just 
once before in 20 years of looking" as not being accurate. 

POTENTIAL SOURCE?: TA-IO RADIOCHEMISTRY LABORATORY 

LOCA TED IN BAYO CANYON 


TA-lO Background Information 

Operations at the TA-lO "Dayo Site" were directcd at experiments relating to the development of 
nuclear weapons, which began in 1943 and ended in 1961. 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-cxplosjve tests and radiochemical 
operations were conducted at [he Bayo Site. 

Radiochemical operations were eonductedat the TA-I0 Radiochemistry Laboratory (Lab), Building 
TA-lO-l. The Lab was located in Bayo Canyon northwest ofthe Bayo Sewage Treatment Facility 
or at junction ofthe Los Alamos and Santa Fc County Linoand Bayo Canyon (figure 1). At the L.1b, 
radiation sources for blast diagnostics were radiochemically prepared; I~or.a was separated from 
solution containing HIlSa which subsequently produced !lOSr as an impurity. From 1944 to 1950, 
separation, preoipitation and encapsulation activities were perfonned at the Lab. After 1950, the 
separation procedures were performed at some unknown laboratory not associated with TA-lO; 
precipitation and encapsulation work was continued a[ the TA-lO laboratory (Fercnbaugh et al.. 1982). 

The explosive detonation work dispersed (via aerosols and solid debris) uranium, 140La a.nd 90Sr 
outward from shot pads (shot pads were located west of the Lab) liP to 300 to 600 m away, and 
routine postshot surveys out to about 5 miles detected 1

4°La oontamination near State Road 4 and 
Otowi and Kwage Mesas. Apparc.'1ltly, on one occasion, an aircraft was able to track airborne 1

4GLa 
activity across the Rio Grande valley. Postshot contaminants were washed off the pads with water. 
Radiation lovels were periodically mcasured around the pads, and measurements ranged from a few 
tenths to a few roentgens per hour (Ferenbaugh et at., 19R2). 

Liquid releases at rA-lO were apparently restricted to operations at [he pad areas (wash-off water; 
sec above), the Lab (sanitary and laboratory waste), and the personnel building (sanitary waste). 
Waste streams (assumed to be ?OSr contaminated) at the Lab were delivered through acid-waste lines 
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to holding tanks, pits and a teaching field - an area known as the "disposal complex". Liquid waste 
entering the pits were drained at tile bottom through an outlet pipe (Ferenbaugh ct a1., 1982). The 
liquid waste drained to what is assumed to be approximately 30 to 40 ft ofalluvium and/or colluvium, 
which overlies approximately 5-15 ft of the Otowi Member, the Guajc Pumicc(2-3 ft?) and the Puye 
Fonnation of an unknown thickness. Liquid wastes from tile storage tanks were periodically 
discharged to the stream channel (Ferenbaugh et aI., 1982). No inform"ltion or data exist concerning 
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 (TA·l 0-21) located (Figure 1) approximately 1000 
ft west of the 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 outfulllocatcd in a stream channel 
(LANL, 1996). No information or data exist concerning active flows within the stream channel during 
periods of sanitary release. 

Some of the buildings at Bayo Site were decommissioned in 1960, and in 1963 the remaining 
buildings, sewer systl.'1llS, disposal complex and surface debris (760 m radius from the detonation 
control buildings) were removed for disposal at TA-S4. The highest level of contamination was 
detected during the excavation of the disposal complex (excavated to a dcpth of 6 m): 35 mrad/he 
during [he excavation to 1.5 mradlhr at the bottom of the excavation pit (Ferenbaugh ct 41.1., 1982). 

Historical Investigations at TA·to 

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

• In 1973, three borehalcs were drilled near the Lab, and results fram two ofthe 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 more holes were augered near the 1973 boreholes, and were analyzed for 
gross alpha and beta. Each hole detected gross beta at levels grcater 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 of [he FUSRAP program, a survey was performed at me Dayo Site in 1977. 
Sampling ofsurfaee and subsurface soils and sediments was perfonned at and near 
the Lab, as well as dlC firing site areas and the natural drainage from the firing site 
areas ta approxil1k1tely 600 ft east ofthe Lab. Elevated levels (maximum level of 132 
pCi/g) of 90S r were detected in the subsurface near the Lab durjng this survey 
(LANL, 1992). 
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• 	 In 1992, LANL' s Envi ronmental Restoration (ER) Project produced a ReM Facility 
Investigation Work Plan which included the characterization of many Potential 
Release Sites (PRSs) at Bayo Site. In 1994, some PRSs at or near the Lab 
underwent Phase 1 subsurface-radiological characterization, and they include: 10
002(a), 1O-002(b), 1O-003(a-o), 1O-004(b), and 10-007; two additional PRSs (l0
005, 10-004(a) west of the Lab were aJso investigated. Their characterization 
activiries at or ncar the Lab included the drilling ofseven four..armed sampling arrays 
which consisted of5,9 or 10 boreholes drilled to a total depth of 50 ft bgs. 90Sr data 
collected during this investigation show levels up to 41886 pCi/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(0)1, 
located 125 t1: north-northeast ofPRS 10-003(g) (Fig'ure 2), was not characterized 
during this event; thus, additional work may be needed in order to detcmline rate and 
extent ofcontamination at this PRS. 

Conclusions and Interpretations Concerning Contaminant Migration frorn TA-10 

Due to the large amounts of 90Sr historically managed and re[eilScd to the environment, and its close 
proximity to wells G-IA and 0-1. the old TA-1O facility ranks as the best candidate for a regional 
contamination source ofthis radionuclide. In general, Lhc bulk of the water-lain 90Sr contamination 
within and near the Lnb appears to be associated with the canyon-bottom alluvium; levels decrease 
rapidly at the sedimenr/tuff contact. 111e underlying weathered luff probably perched the waste-stream 
fluids, and therefore, interflow/underflow became the principle mechanism for fluid transport during 
the life of the waste-stream (1944 to 1961). It is our illterpretationthat the fatc and transport of90Sr 
to greater vertical depths (including the regional water t:1ble or adjacent oanyon systems to the north 
or south) from this site is unknown at this time, and may not be determined until future subsurface 
investigations are performed (c.g., Canyon Focus Group activities). In tenns ofcontaminant migration 
through storm-water nmoff, only one sample has ever bcen 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-radionuelide constituents (sodium. carbonate. bicarbonate, chloride, fluoride and 
nitrate) (Purtymun. 1975). Hence, because there are still many unanswered questions regarding tho 
subsurface and hydrogeology in this region of the Pajarito Plateau, any LANL statements concerning 
past or prescnt contaminant migration from this site should be ITk'lde with caution so that not to give 
the public taJsc impressions. 
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cc wI attachments: 

1. Parker, Chief, DOE Oversight Bureau 
J. Vozella, DOE, AlP POC, LAAO, MS A316 
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Chapter 3 	 SWMU Descriptions 
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Figure 3.1-14. 	LocaUon of Subsurface Disposal SWMU Aggregate and samples used in data 
analysis (modified from Mayfield et a!. 1979.06·0041; lANL 1990. 0145). 
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ny IAN HOFFMAN metal Just once before In 20 years of look Three bronze plaques in Bayou Canyon 
!ol.In/al SkJjJWriftr < ing. caution people not to dig there until at 

least 2024.r-	 "00 I think there's strontlum·9Q in" that\ Los ,4\lAIU08Well caught a hint last 
well1 The answer i$ no," said David B. From 1944 to 1963, scienti.8ts built Wldyear of radioactive strontium-90in the 
Rogers, a water scientist ae Los Alamos blew up more tha.rt 200 pieces of radioacCOWlty'S drinking-water source, but scien
National Laboratoc·y. 	 tive lanthanum in the canyon to test theJ.rtists debate whether the pollutant was real 

skills 	 at implosion. Strontlwn-90 is aor a laboratory figment. 	 State environmental scientists aren't so 
byproduct of those experiments.If real, the strontium exists at more than sure .. They speculate that the powerful 

half the federal drinking-water standard Guaje Canyon wells could be pulUng pollu Workers hauled ott 90 truckloads of eon
- the closest Los Alamos has come to a tion a half-mUe underground from Bayou taminated canyon dirt and debriS In the 
radioactive threat to its drinking-water Canyon to the south. mid-1960s. Later tests showed a pocket of 
aquIfer, lying under 800 feet of rock and "The odds are pretty high it (strontium) strontium-90 contamination about 15 to 2S 
sand. ' feet under the canyon floor. Some plants was there" in tho Guaje weU, said hydrolo

inside 	 this fenced-off area of BayouYet a battery of tests this summer on gist Michael Dale ot the New Mexico Envi
neighboring wells in Gu"e Canyon faUed . ronment Department agency that over remain contaminated at low l.evels. 
to detect any strontium. Scientists SAW the sees LANL. See PRESENCE Of! PAGE 3 

Presence ofStrontium 

In LA Water Debated 

fl"OmPAGt; 1 

techniques to the limit" said Yr
StrontJurn-90 buried in th d MuUen a I.ANL ' nen 

C<lnyon 'hasn't moved' aJ C ry nant te;tlng. expert fn COntami
Y~~rs, lab cleanup otfi;Ws :o~t 20 

t1 "You don't accept all tho tnforma. 
. lr.s ~hown no evidence of ;1_.

tj	 o~, you get from the chemis on, SclId DannyKallman, ~q Jab, Rogers added .,....... b try
gist Who studied & ~ a lab gcolO: • 	 • e conA..I ~u
Pro,......,.... 'rrt. , you ,or the cleanup VU1o~ we have strontium 90 f •

"'" ....... ~ lIere sreally notJUn the of those wells I'd like cha. -m none
to drive the'COutam.in.;:atlon." B. re m t tl._' • easureen u.!. ec years in a fOW" 
Je ~	drinking.water wells in Gus. The weU where the stro . r 

yon detected strontium in detected has since bc"'nn lu)m was
Water 	 roughly 800 feet do . and' '" P uBgedreplaced by new drinkin~99S, but none in 1996. Then ;:;99~ W~~Us. S~ate scientists ma~ton~a~:U g~t the strongest deteotlon as to d.,U a new test weU to 
~'ter of:~~e~ c;;:~ ;t~C:CUrie3 per J~k for strontium contamination 

If they ever see anything I .Ul Jab analyses, there is a ~~ th (dO w_ C Ose to 
.c nAlIlg-Water) litandard itChrulce that [he actual 

s~rontium lies between' 38lDount of ~	be a bad day up here" Said 
D's Dale. "By far. th~ be tPICOCUrics per Uter. PutS 8n~6.6 ~g for tho lab to do ls'determinsc'Way, ~ere's a one-third c~o .~r it this stutt really eXists" strontium doesn't reall exf ce ~e 

The federal drln1.:- Y at The lab's owner, the U.S. Depart_
dard b A.Wg-water Stan- lXIe.ot ofEnergy, plans no ground 

, ased on a lifetimeotdr:fn tor c!ea.oup at Los .A1.nmos. And wacontaminated water: .b 8 pi""""" king
per liter _ an ' "",-urfes aseDCY hils 'reSisted freeing i!e 
be m' d amount so small as to Alamos COUDty from con."-inaU" s 
can .;:h1~fgUn~. But slrontfum_9O lIability as tb ......... on 
um in the \ y toXIC: It mhnfcs calc! of the loea! w::W1ty takes control

"11.:_ . l" system.
in bone nu::::waIld so te:ods to settle c.ould fndlcate very Ion •W.II 

beta radiation :;:eJe Its POwerful ~enndand tntractible problems (ro~ 
prodUCing cells. Mlnge blood· eca e~ ot Jab operations. And 

~obody s 80t a handle on how toThe standard is chaUe~ f It adequately cleaned up " said fetwater SCientists b-~u .gt"8 for 
do to h ....- se It s very Coghlan, who studies contaminati:r 
1_ t,e t 6 detection abilities of lab at Los Alamos fOf th S n.I.us IlIments. based watchdo e anta Fe

"We'r• e 	pushing Our analytical ~jti2~n$ for NU~I:"o~~ie~:.ncerned 
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