State of New Mexico
ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545

GARY JOIINSON PETE MAGGIORE
GOVERNOR ' o SECRETARY

MEMORANDUM
TO: File, DOE OB, White Rock Office
FROM: Michael R. Dale, Geologist 111, DOE OB &>

Steve Yanicak, Program Manager, DOE OB 5-»4
DATE: December 30, 1998
SUBJECT: Background information concerning the presence of ¥Sr at G-1 and G1A and potential

sources; relevant to the December 18, 1998, Albuquerque Journal news article titled
“Presence of Strontium In LA Water Debated”

After reviowing the Decembcr 15, 1998, Albuquerque Journal news article (see attached), it was determined
that clarification (via research of historical information/data and tho subsequent intcrpretation of such

information) of specific issues concerning the referenced article/written material should be made, and they

include:

HISTORICAL INFORMATION CONCERNING G-1 AND G-1A

G-1 and G-1A Water Levels

J G-1 was cmhpleted in 1950, and depth to water below ground surface was measured at 192
fi; G-1A was completed in 1954, and depth to water below ground surface was measured at

250 ft (Purtymun, 1995). Capture-zonc or drawdown-cone delineation at or near these wells

has not be determined.

®Sr Data for G-1 and G-1A
. Most recently, *°Sr was detected at G-1A (3.9+0.7 pCi/L, duplicate at 7.4+3.5 pCV/L with a
detection limit of 3 pCi/L ) in 1995; not detected in 1996 (-0.2£0.2 pCi/L, duplicatc at -
0.4+0.2 pCi/L) or 1997 (-1.1+2.7 pCi/L) (from LANL’s Environmental Surveillance Reports
1996, 1997 and 1998),
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. ®Sr results obtained at G-1, which is located approximatcly 0.5 mi down gradient or east of
G-1A, showcd less than detection values of 0.240.8 pCi/L in 1995 and 0.240,2 pCi/L in
1996; however, in 1997, *Sr 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 *Sr analyses were performed on LANL production wells except
for PM-1 which was analyzcd for the radionuclide in 1994. From 1991 through 1994, some
deep test wells and the majority of the alluvial wells were tested for ®Sr; but it should be
noted that LANL did not routinecly perform *Sr analyses on ground waters prior to 1991.
Hence, we interpret the statement in the refercnced news article “Scientists saw the metal just
once before in 20 years of looking™ as not being accurate,

POTENTIAL SOURCE?: TA-10 RADIOCHEMISTRY LABORATORY
LOCATED IN BAYO CANYON

TA-10 Background Information

Opcrations at thc TA-10 “Bayo Site” were directed 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). Spccifically, opcn-denotation-cxplosive tests and radiochcmical
operations were conducted at the Bayo Sitc,

Radiochcmical operations were conducted at the TA-10 Radiochemistry Laboratory (Lab), Building
TA-10-1. The Lab was located in Bayo Canyon northwest of the Bayo Sewage Treatment Facility
or at junction of the Los Alamos and Santa Fe County Line and Bayo Canyon (Iigure 1). At the Lab,
radiation sources for blast diagnostics werc radiochemically prepared; “La was separated from
solution containing '“Ba which subsequently produced ®Sr as an impurity. From 1944 to 1950,
separation, precipitation and encapsulation activitics were performed at the Lab. After 1950, the
separation procedures were performed at some unknown laboratory not associated with TA-10;
precipitation and encapsulation work was continued at the TA-10 laboratory (Ferenbaugh et al., 1982).

The cxplosive detonation work dispersed (via acrosals and solid debris) uranium, '*“La and *Sr
outward from shot pads (shot pads were located west of the Lab) up to 300 to 600 m away, and
routine postshot surveys out to about 5 milcs detected '“La contamination near State Road 4 and
Otowi and Kwage Mesas. Apparently, on one occasion, an aircraft was able to track airborne *°La
activity across the Rio Grande valley. Postshot contaminants werc washed off the pads with water.
Radiation levels werc periodically mcasured around the pads, and measurcments ranged from a fow
tonths to a few roentgens per hour (Ferenbaugh ct al., 1982),

Liquid rclcases at TA~10 were apparcntly restricted to operations at the pad areas (wash-off watcr,;
see above), the Lab (sanitary and laboratory wastc), and the personnel building (sanitary waste).
Waste streams (assumed to be ®Sr contaminated) at the Lab were delivered through acid-waste lines
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to holding tanks, pits and a leaching ficld - an area known as the “disposal complex™. Liquid waste
entering the pits were drained at the bottom through an outlet pipe (Ferenbaugh et al., 1982). The
liquid wastc drained to what is assumed to be approximately 30 to 40 f& of alluvium and/or colluvium,
which overlics approximately 5-15 ft of the Otowi Member, thc Guaje Pumice(2-3 t7) and the Puye
Formation of an unknown thickness. Liquid wastcs from the storage tanks were periodically
discharged to the stream channel (Ferenbaugh et al., 1982). No information or data exist conceming
active flows within the stream channcl during the storage tank disposals. Sanitary waste at the Lab
was delivercd to the disposal complex and/or leach field via septic tank and drain lines.

Sanitary liquid waste from the personnel building (TA-10-21) 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 decp). This septic system then discharged to a drain line and outfall located in a stream channcl
(LANL, 1996). No information or data exist concerning active flows within thc stream channel during
periods of sanitary release.

Some of the buildings at Bayo Sitc were decommissioncd in 1960, and in 1963 the remaining
buildings, scwer systems, disposal complex and surface debris (760 m radius from the dctonation
control buildings) were removed for disposal at TA-54. The highest level of contamination was
detected during the excavation of the disposal complex (cxcavated to a depth of 6 m): 35 mrad/hr
during the excavation to 1.5 mrad/hr at the bottom of the excavation pit (Ferenbaugh ot al,, 1982).

Historical Investigations at TA-10

After the decommissioning activitics, several investigations were performed at the Bayo Sitc and they
include:

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

. In 1974, 11 more holcs were augered 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 Platcau 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 the FUSRAP program, a survey was porformed at the Bayo Site in 1977.
Sampling of surfacc and subsurface soils and sediments was performed at and near
the Lab, as well as the firing sitc areas and the natural drainage from the firing site
arcas to approximatcly 600 ft east of the Lab. Elevated levels (maximum level of 132
pCi/g) of Sr were detected in the subsurface ncar the Lab during this survey
(LANL, 1992).
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. In 1992, LANL’s Environmental Restoration (ER) Projcct produced a RCRA Facility
Investigation Work Plan which included the charactcrization of many Potcntial
Relecase Sites (PRSs) at Bayo Site. In 1994, some PRSs at or ncar the Lab
underwent Phase { subsurface-radiological charactcrization, and they include: 10-
002(a), 10-002(b), 10-003(a-0), 10-004(b), and 10-007; two additional PRSs (10-
005, 10-004(a) west of thc Lab were also investigated. Their characterization
activities ator ncar the Lab included the drilling of seven four-armed sampling arrays
which consisted of 5, 9 or 10 borcholes drilled to a total depth of 30 ft bgs. *°Sr 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(n)],
located 125 ft north-northeast of PRS 10-003(g) (Figure 2), was not characterized
during this event; thus, additional work may be needed in order to determine rato and
cxtent of contamination at this PRS.

Conclusions and Interpretations Concerning Contaminant Migration from TA-10

Due to the large amounts of *Sr historicaily managed and released to the environment, and its close
proximity to wells G-1A and G-1, the old TA-10 facility ranks as the best candidate for a regional
contamination source of this radionuclide. fn gencral, the bulk of the water-lain “Sr contamination
within and near the Lab appears to be associated with the canyon-bottom alluvium,; Icvels decrease
rapidly at the sediment/tuff contact. The undetlying weathcred tuffprobably perched the waste-strcam
fluids, and therefore, interflow/undcrflow becatte the principle mechanism for fluid transport during
the lifc of the wastc-stream (1944 to 1961). 1t is our interprctation that the fate and transport of St
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 time, and may not be determined until future subsurface
invcstigations are performed (¢.g., Canyon Focus Group activities). In terms of contaminant migration
through storm-water runoff, only onc sample has cver been collected in the Bayo Canyon sub-basin;
onc sample was collected on August 22, 1957, in the mid-rcach of the canyon. The sample was only
analyzed for six non-radionuclidc constituents (sodium, carbonate, bicarbonate, chloride, fluoride and
nitrate) (Purtymun, 1975). Hence, becausc there are still many unanswered questions regarding the
subsurfacc 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 Str()ntium-90 in Water Debated

BY IAN HOFFMAN
Journal Staff-Wrirer
A Los Alamos well' caught a hint last
year of radicactive strontium-90 .in the
county's drinking-water source, but scien-
tists debate whether the pollutant was reat
r a laboratory figment.
° If real, the strontium exists at more than
half the federal drinking-water standard
— the closest Los Alamos hqs come to a
radicactive threat to {ts drinldng-water
aquifer, lying under 800 feet of rock and

sand.

Yet a battery of tests this summer on.
neighboring wells in Guaje Canyon failed .

to detect any strontium, Sclentists saw the

metal just once before in 20 years of look-

' “Do I think there's strontium-90 in that
well? The answer is no,” said David B.
Rogers, a water scientist at Los Alamos
National Laborato:y. . ]
te environmental scientists aren't so
suf': "They speculate that the powerful
Guaje Canyon wells could be pulling poliu-
tion a half-mile underground from Bayou
Canyon to the south, -
“The odds are pretty high it (strontium
was there” in the Guaje well, said hydrolo-
gist Michael Dale of the New Mexico Envi-
"ronment Department agency that over-
sees LANL. .

ee bronze plaques in Bayou Canyon
ca'trx?iron people not to dig there untll at
1944 to 1963, scientists built and
blgvo:::a more thar 200 pieces of fadfoac-
tive lanthanum in the canyon to test their
skills at implosion. Strontium-90 is a
byproduct of those e:cperhnek:;i‘:.ds o
Workers hauled off 90 truc of con-
taminated canyon dirt and debris in the
mid-1960s. Later tests showed a pocket of
strontium-90 contamination about 15 to 23
feet under the canyon floor. Some plants
inside this fenced-off area of Bayou
remain contaminated at low levels.
See PRESENCE on PAGE 3

Pi‘esence of Strontium
In LA Water Debated.

Jrom PAGE 1

Strontium-90 burfed in the
canyon hasn't moved in almost 20
eanup officials say,

Its shown no evidence of ;igraj

years, lab ¢}

program ]

to drive thecontamination,” we .
Two drinking-watey wells in Gua-

Je Canyon detected

water roughly 800 feet down in

1995, but none in 1994, Then in 1997

one well got the strongest detection

ta date — just over § picoCuries per
liter of water. Dye t5 uncertainties

beta radiati

in 1ab analyses, there i 867 percent
chance that the actual, amgunt of
-Strontium lies between 3.8 and 6.6
picoCuries per Litex,
way, there's a one-third chance the
strontium doesn't really exist, .
The federal drinking-water Stan-
dard, based on a lifetime of drinking
contaminated water, is 8 picoCuries
per l{ter —4n amount so small ag tg
be mind-boggling, Byt strontium-9¢
can be highly
um in the bod

t y and 50 tends to settle
in bone marr

ow where its powerful
0n can damage blood.

producing celis,

nant testing,

tion you

sttontium {n detected

ask LANL to dril]

-NMED's Dale,
Put anothep

toxic: It mimics calci-

decades of g

“You don't acce

lab,” Rogers added,
vinced we have strontium-90 in one
of these wells, 'd like that measure-
ment three years in g row.”

The well where the strontium wag
has since
and replaced by
water wells. State

lock for strontiym

“If they ever see
the (drinking.wat
will be a bad day up here,” said
"By far, the best
thing for the 1ab to do is determine
if this stuff really exigts "

The lab’s owner,
ment of Energy, plans no groundwa-
ter cleanup at Los Alamos, And the
agency has registed /
Alamos County from contamination
liability as the county takes control
of the local water system.

“This could indicate very
term and intractible problemg from
b opetations. And
nobody's got a handle on hgw to get
it adequately cleaned up,” said Jay

techniques to the limit,” said Ken
Mullen, a LANL eXpert in contam;-

pt all the informa-
get from the chemistry

“To be cop-

becn plugged
new drinking.
scientists may

a hew test well to
contamination,

anything close tg
er) standard, it

the U.S, Depart-

freeing Los

long-
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water scientists because f¢ [g very
close to the detection abilities of lab
instruments.

“We're pushing our analytical

¢0.0Z AON

Coghlan, who studies contamination
at Los Alamos for the Santa Fe.
based watchdog group, Concetned
Citizens for Nuclear Safety,
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SWMU Descriptions
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Figure 3.1-14. Location of Subsurtace Disposal SWMU Aggregate and samples used in data
analysis (moditied from Mayfield et al. 1979, 06-0041; LANL 1990, 0145).
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