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on the results of sofl, vegetztion, surface v ier, and well wter
sasples collected tn June and October of 1878 by the Alemos Scienti®ie
Leboretory (LASL) 1n 2he Lincoln Fark a=e2 of Canor City. Semplin date
tad sapling locations within the Lincoln Parx ares are provided 1n she
ETieched June, August, and December 1579 LASL reports,

Sempling end an2liysis were performed for metals o uraniue, oolybdenus
eni seieniuz, the suiphate ane chiorice anfons, ane pH. Qur fellowing
resommeniitions with recams to poability, Yive tosk wa2iering, and
irrigation for the indicited iocations within Linsoin Park have been
besed ur 2 comparison of coriarminent concentrztions with standards ond
resoamended Tevels, inclucing the Envirommentz] ®rotectier Agency (EPR)
"Minimen Acute Toxfeity EfFuense” (MATE) 14mits and "Ambient Level
Eoels® (ALG't). These values kre defined {n the Aupust 23, 157¢%

wIiEh 2150 Tist the values 4n Tebles 2 and 2. Though not directly
arpiicadle, these values ere the best evzilabie and will be used to put
e cit2 in perspective.

Tne 2re2 ©f conzemn {s shown in the map on pace I of the June 26, 1578
i

LASL report end is Jozates within Poroximately Tk miles (north &
rorihexst) of the (oszer Lorporetion's Mil) Siste,

The following Sisewcion will focus on those resuits which ere of most
concern anc provide recommendations based on these resylts.

1.  RESULTS OF GROUNDWATER ARALYSIS

= Surface and grounoweters in the Lincoln Pork 2res were samoled in
June and October of 1579 2t the locztions Visted 4n Teble 1 of both
the Auzust 22 and Decender 1 reporis.  Semles which npe considered
representative of background were corzined both upstreer and downstiream
in the Arkansas Piver. Results of this sarpling Indicace thet the
sone of contamination extends #ro- the Cotter M{17 & and including
the southwestern ed:: of Linzol:, Park.
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A. Unniun. ()]

Comparing the data from the June sampling ¢o that from the
October s2=2ling 1t cau be seen that 211 Tocations within
Lin.oln Park which were sampied both 1n June and October,
showed &2 marked decrease in uranium concentration. For example,
the highest values measured 4n Lincoin Park, at the Bosco
Field, drupped from 2160 parts per b41lion (ppb) to 720 parts
per bi11ion {ppb). However, of the S locations in Lircoln
Park sazpled in Dctober, 211 Jocations exceeded the background
levels of 3 to 4 ppb measured in the Arkansas River in June
&nd the ALC 0f 3 ppb hased on health effects. Only four
residential locations: Bosco Field, Peterson, Ransom House,
and Bosco House exceed the ALGC based on ecological effects,
and of those four only Bosco Field exceeds the MATE, based on
ecological effects.

Based on the ahove, the uranium content of Lincoln Park
groundwaters {s elevated with respect to Arkansas River water
and has been shown 2t specific locations to exceed values
below which ecological and health effects are not expected.

E. FHolvbdenum (Mo)

As was the case for uranium, molybdenum concentrations 1n
October samples show & marked decrease from June samples.,
Molyvdenum valuves in Lincoln Park groundwaters, which renged
froe 0.08 to 24 ppm 4n June, ranged from 0.02 to 5.2 ppm 1in
October. However, of the 9 locations in Lincoln Park sampled
in October, six exceed the background levels of 0.08 ppm
measured in the Arkansas River in June, and the ALG of 0.07
ppm based on health effects. All nine exceeded the 0,01 ppm
irrigation standard, and the the ALG of 0.01 ppm for irrigation
based on ecological effects.

As w2s the case for uranium, based on the above, the molybdenum
ccatent of Lincoin Park groundwaters s elevated with respect
to Arkensas River water and has been shown to exceed 2t specific
locations, values below which ecological and health effects

ere Ot expected.
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_As wes 2130 true for uranium, the highest values of =olybdenum
were seen 2t Bosco Field, Peterson, Ransom House and Bosco
House, with Tower values 2¢ Ransom Field and Calhoun, and even
Tower vz2lues 2t Merlino, Silengo and Sa2lardino,

11. RESULTS OF SOIL SAMPLING IN LINCOLN PARX
Uraniue and Mol vbdenms

Four soi] samples were collected (see Table 2 of the Decesber 18th
Report froc LASL) 4n order to0 determine the natural background
concentrations of vreniur end molybdenum in the Lincoln Park urea.
Analysis of these samples indicate that native s0ils in this area
contain concentrations of uranium between 3 and 6 parts per oillion
and concentrations of molybdenu between 2 and 5 ppm. 0Of the nine
locations sampled 1n the Lincoln Park :re2 in Dctober, those
sarnling stations which exhibited concentrations significantly
grezter than these background values included the Bosco Field,

ransom Garden, and Sand Creek Drainage between the Besce and Mckellar
fields benind 2 stock pond dam. The lozation of these soils appear
to be in the vicinity of the groundwatr ctaticns which show elevated
levels of both uranium and tolybdenum. In additien the McKellar
Pasture, which was not samples 1n Octovber, showed & uranium
concentration in June significantly greater than the background
vzlves measured in October. Soils at Bosco Field and Ransom Garder
wnich heve been irrigated with groundwater show the highest levels
of Uand Mo measured in Lincoln Park,

hene of the sofl samplies exceeded the MATE values for either health
or ecologize] effects. One sample 1n Sand Creek Drainage between
the bosce end Mckellar Flelds exceeded the ALG for uranium based on
ecologice| effects and two samples in the Bosco field exceed the
ALG for molybienum besed on health effects,

111. RESILTS OF VEGETATION SAMPLING

Uranium 2nd Mol videnusn

With the possible exception of the Peterson Lawn, 2711 of the stations
showing significantly high (two tim2s background) elevations of
yranium and molybdenum 1n vegetation, Sand Creek Drazinace between
stz2tions 37 and 38, the Ransom Garden and Bosco Field near the

well, were in close proximity to locations previously icentified as
having grounowatur and soils conzaminated with molybdenum and
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IV,

uranfum, The Peterson Lawn shows high concentrations of uranium

end molybdenus in grass: however, no extensive contarrination was
found in the soil., At the Bosco Field location, there 1s evidence
that the three grass types and Kochiz were elevated 4n uraniwm and
mlybdenus 25 well 2s the underlying sofls. Vegetation samples,
which were greater than two times the highest backgrousd and 21s0
within or exceeding the toxic levels of 5-20 ppm of tolybdenun (see
Table 4 of August report) for crazing animels, were found at Peterson
Lewn, Ransoc Garden, Bosco Fleld and Sand Creek Drainage between
stations 37 and 38,

In addition, Cu:Mo ratios Tess than two in forage can cause mo)ybdenosis
sysptoes in graring animals. At a number of Lincoln Park locations
CuzMo retios were Jess than two. A1l these locations have forage

which has Mo concentrations elevated to such an extent that molybdenosis
sight occur 1f sufficient quantities of this vegetation were consumed
by grazing animals,

Azzin there ray be some correlation between high levels in these
vegetation (grass) samples and elevated levels (of uranium and

w0l ybdenun) in well water used for frrigation. As concluded by
LASL, "1t appears that those sites irrigated with contaminated
water gener2lly have elevated U and Mo sofl concentrations and also
eleveted levels of these contaminants in the vegetzation., In cases
such as the Peterson Lawn, high concentrations in the vegetation
wuld not have been expected from the low s011 concentrations.
Thus, the hazard posed by using contaninated 1rrigation water can
mot be essessec by Jooking only for accumulation in sofls.®

RECOMMENDATIONS AND CONCLUSIONS

A. Use of Well Water Samnled 4n Lincoln Park Area

Based on the measured contaminant levels in well water samples
end due to the ready avaflability of water from other sources
we feel, 1t {s prudent not to use wells in the affected urea
of Lincoln Park for potable weter, 1rd gation, or 1ivestock
water, We further recomend continued ronitoring of these
wells untf]l U and Mo Tevels return to approximately background
levels or fall below the standards and recommended levels in
the LASL reports.
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Yecetztion Consumtion and Grazing

ke recormend that vegetation for human consumption should not
be grown and that cattie should not be grazed in those areas

of Lintoin Park where there are levels of contaminants 4n

s0ils or vegetation significantly zbove background, as defined
in the LASL reports, or where well water s used for {rrigation.
We further recommend that the above restrictions continue

until soil and vegetation sampling show that U and Mo Jevels
have returned to epproximetely background or have fallen below
the standards and recormended levels in the LASL reports,

17 you have'm quesﬁom' p‘lchse contact Dr. Roy Person of my staff,

Sincerely,

Ross A. Scarano, Chief
Urantum Recovery Licensing Branch
Division of Waste Management

Atlachments:
June, August, and Dececder 1578 LASL reports.



