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Post Of fice Box 1663 Less Alatncs, New Mexico 8754
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Mr. Ross A. Scarano
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Division of k'aste Management ,

- U.S. Nuclear Regulatory Coc=ission il
,

'

Washington, DC. 20555 }
3 g,3

_

. . ! . _ ._.-

,

1 am enclosing the final report describing the results of analyses
of waters, soils, and vt.r,etation collected at Canon City, Colorado. I

have attenpted to place these results into perspective regarding their
potential hazard by co= paring them with appropriate standards, ambient
level goals *, and background or typical concentrations., I hope this evalu-
ati'on meets the needs which you expressed during our visit to Silver Spring
on August 15. .

*
..:.

:--. ..

We appreciated the opportunity to talk with you and your staff and'
,

',.
Laura Santos and hope such discussions may lead to other studies to meet

,

your confirmatory research needs. Flease let me know if.you have any ,

questions (FTS:843-3004, Group Office:843-3331). |

Sincerely,.

A&
David R. Dreesen
Group E-12, MS-495
Environmental Sciences

DRD:em
F217 -

.
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Enc: a/s
*

xc: Mr. Fay Cooperstein, NRC, v/ enc |

Mr. Kenneth Weaver, Colorado Depart =ent of Health, w/ enc'
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Final Report j'
-

*

investigation 'of Environmental Contamination
' t

Canon-City, Colorado ,

!

d.D.R. Dreesen |
.

Los Alamos Scientific Laboratory

At the request. of the Uranium Recovery Licensing Branch of .the Nuclear

Regulatory Co==ission, the Los Alamos Scientific Laboratory has collected a'nd ,

. ..
't . 1

analyzed water, -soil and vegetation sa=ples in the Lincoln Park area of Canon ||
i-

' City, Colorado near the Cotter Corporat'.on uranius =111. Previous reports haye !
*

.

- i.5 *-
.

E- given sa:pling locations, analytical methodology, analytical quality a'ssurance, I

>

and pre 11=inary interpretations of the surface and ground water data. - This ;
*.

fins.1 report will present all'the analytical results'and perspectives by which ,

. ,

!to judge the severity of any apparent' contamination.

- The chemical analyses of the water samples are presented in Table 1 in group
;

classifications. described in the interim report on water samples. The concen- :
I

trationsoftheseelements.(anions)insoilsfromtheLincolnParkareasampAed-

'

at depths of 15 and 45cm are presented in Table 3. - Typical soil concentrations

and so=e li=its for ambient goals are also included.in Table 3. The vegetation*

analyses results are reported in. Table 4' along with some. typical vegetation con-
-.

,

centrations and toxic li=its.
The conta=1 nation of ground waters has been addressed in some detail in

the interim report; however, the potential hazard posed by the use of these
.

waters will be evaluated in the following discussion. Drinking water, irrig-

ation, and livestock standards are presented in Table 2 along with MATE (Mini =um
>

Acute Toxicity' Effluents), A=bient Level Coals (ALG) and New Mexico ground water
.

,

,

.

regulations. The MATE values and Ambient Level Goals were developed for the US

I?A by the Research Triangle Institute as a , art of the Eulti=edia Environmental5

Goals (MEC's). program. MEG's'are " levels of significant contaminants or degradents

(b...

.7910050
I

ILit
.c.



h.::''
,, . -' =,

'(in a bient air, water or land or in emissions or efflutnts conveyed'to the.

a=bient =edia) that are judged to be (1) appropriate for preventing certain

negative effects in the surrounding populations or ecosyste=s, or (2) repre-

sentative of the control 11=1ts achievable through technology" (Cleland and
<

Kingsbury, 1977). Mind =um Acute Toxicity Effluents represent emission level
.

goals, ie. " concentrations of pollutants in undiluted e=ission streams that

vill not adversely af fect those persons or ecological syste=s exposed for

short periods of time" (Cleland and Kingsbury, 1977). The A=b,1ent Level
.

Goals (ALG) " describe estimated permissible concentrations for continuous
.

,

exposure" and "nre based on: (1) current or proposed Federal a:bient standards

or criteria; (2) toxicity -(acute and chronic effects considered); and (3) car-

cinogenic or teratogenic potential" (Cleland' and Kingsbury,1977) . The Nea

Mexico ground water regulations were issued in January 1977 as the " Amended
'

Water Quality Control Co= mission Regulations". .

Co: paring the concentrations in Table 1 with the standards and goals in

Table 2, it is apparent that U values for groups I, II and III exceed the pro-

posed drinking water standards and the ALG based on health effects. Groups I

and II exceed the ALG and MATE based on ecological effects. Thus, the soluble

uraniu= content of Lincoln Park ground waters is highly elevated with respect

to Arkansas River Vater and exceeds suggested thresholds below which ecological

and health effects are not expected. Molybdenum concentrations in these ground

waters greatly exceed irrigation standards as'well the ALG based on health and

ecological,eff ects and the levels in Group I waters exceed the MATE based on
.-

ecological effects. Only two surface water samples (W-1, W-9) from the Sand

Creek nrea exceed any standards or goals for se[lenium yet in these two cases the.

concentrations (~100 ppb)' exceed all the standards and goals presented in Table 2.

Ssif ate concentrations in waters from Groups I and II exceed the livestock and

secc.dary drinking cater standards. However, only two water sa=ples (W-1, E 2)

have chloride concentrations greater than the secondary drinking waters standard.

-2-
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In su==ary, on the basis of these sa:ples being representative of surface and

ground waters in the Lincoln park a~rea, these ground waters (Groups I, II and

perhaps III) represent potential health and ecological hazards due to the con-

centrations of U and Mo which exceed standards and a:bient level goals. Thus,
d

these ground waters may cause adverse health effects if consumed and adverse

ecd ogical effects if these waters reach the surface via pumping for irrigation

or natural discharge.

Table 3 presents the concentrations of U, Me, Se, SO , and C1 in soil sa=ples4
!

from depths of 15 and 45c=. ~he =eans and standard deviations are reported along

.? vith values for co:parison including esti=ated background concentr ations, typical
: .--

soil cencentrations (Brooks, 1972), soil concentrations in the Grants Mineral Belt

(Dreesen and Marple. 1979), and MATE and ALG 1evels for land (Cleland and Kingsbury,

1977). Esci=ated background was selected as the lowest concentration found for

sa:ples 5-10 through 17. This background co: pares well with the typical and the

LASL soil concentrations for U and Mo and is fro: 2 to 5 times less for se. If

a level twice the estimated background is used as the lower limit indicating con-

ta=ination, soil sa:ples from the base of the Sand Creek Dam (S-1, S-2), Losco

, Field (S-5, S-6) and McKellar pasture (S-10) are apparently contaminated with

uraniu=. However, the highest concentra:1on (S-1),13.8pp=, is only 4 tines

tackground and exceeds only the ALG based on health effects. This A=bient Level .

Goal of 0.6pp: is unrealistic since the goal is less than typical or background

soil concentrations and thus will be ignored. In addtion, the onset of adverse

effects to plants occurs at soil U levels of about 50 ppm (Hanson,1974). Thus, .

these soil concentrations are probably not a significant hacard; thir conclusion

is substantiated by the relatively 1cw U concentration in the vegetation which.

will be discussed later.

A number of sa:ples exceed twice background for Mo; these include S-1 through

S-7 and 5-16. The highest colybdenu: values, 24ppe, are about 15 tizes background

and exceed :he ALC's based on health and ecological effects. However, the ALG of

"
-3-
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2pps for ecological effects is approxi=ately background concentration.and is not

appropriate for cocparison. These Mo values in Lincoln Park do become a concern
,

:
|

vhen co= pared with a pasture in Karnes County, Texas where uranium ore was. stock- )
l

Ipiled. ?asture soils contained fron 4' to Spp= Mo and cattle grazing on this
|n

pasture vere diagnosed as suf fering =olybdenosis (Chappell,1975; Dollahite et. j

al, 1972). Thus, the soil levels of Mo in the Sand Creek area, Bosco Field, '

Ranso: Field, and Chase Residence pose potential hasards to 'nants grazing !
"

in these areas. Molybdenu= levels in the vegetation vill be adcressed later.

:
Seleniu: concentrations in the soils are all near or below typical soil

.
..

Oh concentrations a:.d exceed only the ALG based' on health effects which is again .

it .
'

perceived as being unrealistic. There is no lndication that Se'is a proble= in

the soils. Sulf ate and chloride levels in the soils are cuite variable perhaps

as a result of fertil1:ers being applied to field and garden soils. The high
.

'

sulfate levels in the Sand Creek area and the Bosco field =ay result from the-

high sulfate concentrations in the waters and =ay be advantageous since it is ,

reported that additions of sulfate decrease the uptake of =olybdenu= by plants

(A11avay, 1977)..

In su==ary, the Mo concentration in the soils =ay b'e above. or near hazardous
,

levels to grazing by cattle or sheep. The interference of Mc uptake by sulfate

=ay account for only a few instances of =olybdenu: toxicity being reported in .

the Lincoln Park area. Aluminu= sulfate is often used to increase soil acidity

and since M., is less available at lower pH's' and sulf ate co=petes with the uptake

of Mo, it =ay be advisable to add alu=inum sulfate to pasture soils as a temporary

=itigative =easure. -

The concentrations of U, Mo, Se, SO , and C1 in vegetatica sa=ples are presented-

4

in Table 4 along with reported roxic levels to gra:ing ani=als (Chappell,1975;

Rosenfeld and Beach, 1964), reco=mendec =ax1=u= concentrations.in plant leaves

(N?.C,1979), typical plant concentrations (3 rooks, 1972; Hanson, 1974), and LASL

results for plants growing in soils or tailings (Dreesen and Marple, 1979). One

4
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ano=alous uraniu= result (V-3), 390 ppb, is the only vegetation sa=ple exhibiting ;-

~

a U concentration significantly above typical plant concentrations. Since the
,

soil fro = this sa=pling location had a relatively low U content, 3.9pp=, the

only apparent explanation is that the particular grass species sa= pled had-a !

,

i

greater propensity to assimilate U and also Mo. The =olybdenu= value for the j

grass in the Bosco Field, 60pp=, is well above toxic concentrations in grass'

from the Karnes County, Texas pasture, 15-45pp=. This sa=ple exceeds' toxic |

1evels, 5-20pp=, and reco=nended =axi=u= concentration by 20 t,i=es. The re=aining

vegetation sa=ples (excluding the Petersen sa=ple) f all into the range of 'O.5-3.3pp= j

Mo which is so=ewhat lower than the concentration we found in plants grov[ng'in
.

background Grants Mineral Belt soil. The seleniu= concentrations are not =uch

greater than typical plant concentrations and are less than what we found in plants '

growing in the Grants soils. The sulfate and chloride concentrations are highly
.

,

variable probably*as a result of variability in 50 and C1 content of soil and4

species differences. Thus, the only vegetation sa=ple of particular concern is

the Bosco Field grass sa=ple with 60pp= Mo. If this sa=ple is representative of

the entire Bosco Field and other species within the field, then there is clearly -

a significant hazard to rc=inants grazing in this field. Even the high sulfate
,

concentrat' ions in the Bosco Field Well and soil have not co=peted enough with

=olybdenu= uptake to =ake this vegetation innocuous. Any additional sulfate

applications would probably have no significant effect on Mo uptake. Thus,

grazing should be prohibited on this pasture under the assu=ption that the one )

vegetation sample is representative of concentration in vegetation throughout
,

#

the field. !
,

Fro = the above discussions, it is appare$t that Mo is probably a =ajor
.

concern regarding the conta=ination of soils'and vegetation. Thus, an extensive

and intensive sa=pling progra= is reco== ended to ascertain =olybdenu= levels in

soils and vegetation'vith a greater degree of-confidence. In addition, since U,

and Mo appear to be the ele =ents of most concern in ground water, a more detailed
j

-5-..
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studyofthesepara=etersvouldbetterdefine[theextentofcontamination,the

te= poral variability in concentrations, and the health and ecological hazards

resulting f c= the use of this water.
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! Table 1. Chemien1 Analysen of Surface and Cround Water Sampleo from Canon' City. Colorado .I
,

.

Sample Sample U Conc. Ho Conc. Se Conc. SO Conc. C1 Conc.

Croup tiumber I.ocation ppb ppm ppb ppm ppm pil

. -

I W-1 Sand Creek 5790 25 113 3600 370 7.7 !1

- Dam Pond
4

I W-9 Interception 4400 11 . 115 2200 220 7.6 '

'
- - Trench ,

' 8.hI W-2 Sand Creek 2800 15 4 4600 370
Dam Seep ;,,

i-
'

'I W-4 Bosco Field 2160 24 <3 2400 120 7.7
i Well

, ,

'

II' W-3 Bosco llouse 640 '2. 3 <3 580 34 7.6
Well

11 W-6 Peterson Well 540- 3.8 (3 550 37 7 . 6''**

11 W-5 Ransom Well 460 1.0 <3 390 31 7.5^

'

111 W-11 Boughton Well . 54 0.70 <3 90 12 7.4
.

32 7.2111 W-8 McKellar Well 40 0.03 <3 93 -
.

;

{ IV W-10 ' Arkansas River 4 0.08 <3 20 2 8.2
Backgroundi

i ;

] IV W-7 Dye Irrigation 3 0.08 <3 24 8 8..M.

3

1 Ditch .

1

IV W-12 - Arkansas River 3 0.08 <3 21 2 7.82

Downstream. s.-<

' Croup Heans . ,

#1 Std. Dev.
2b01110I 379011630 1916.9 320011120 . - -- i-

i 11 550190 2.411.4 ~ *5101100 3413
,

y III 47110 0.410.4 9212 22114
s,

IV 311, 0.08 2212 * 413

.

'
.- ,_.,_y ._r,, , , . , ,m .. - - , . . . , . . - m ,., < .r < r-- m - - - < s-- .m + . - , . --..r,. ,--- -.__-_..________a
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Tahic 2. Stan.larde snJ Recommended 1.evels for Contas,innnt Concentrations in Vztere , . ,

. .,

New .. '

ItATEa Ambient Level Coale Mentco

Unter Based on Bovd on | Based on nased on CrotenJ Water

Element Unite Standard , Value Health Effects Ecological Effects Health ffrects Fcological Effects Regulations

U ppb Drinking 10** 60000 500 3 100 5000 1

g
y

.
,*'ar e r

i .

1.4 1.0.aa. ' O.0775 7Ho pre Continuous 3.01 3 0.01ana
Irrigetton ,

- ! I 10 5 50
Se gpb j Centinuous 20 i 50 25 ;

,j
g irrigation i

i 4
' *

t e

- Livestock 50
- I

i.
,

Usinking 10 ; ,
!

Water
'

e

,

g
- s

' 600*

50 ppm Livestock 250 3

: )

. Secondary 250 8,

I
i Drinking

|i Water

{*

, 250
C1 pre Livestock 3000 1300 |

,

|
- Secondary 250 .g

Drinking
;

Water
|

b,
*t'ininnie Acute Toxicity Elfluente

&*panposed
a s a fo r irrigation

E

O**-

!

=

e

a

}

.

e
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Washington, DC 20555 -

\W
Dear Ray: ~

The purpose of this letter is to relay the analytical results of
our sampling trip to Canon City, Colorado on October 15 and 16, 1979.
In addition, some discussion of these results is includel assessing
the contamination found in waters, soils, and vegetation.

The data on the chemical analysis of the water samples are shown
in Table 1 as well as the concentrations found in samples collected in
June 1979. Indications of uranium contamination (>100 ppb) are seen for
stations S-13, S-5, OW-1, OW-4, 38, 42, 40, and 39 with slightly elevated
levels at stations 41 and 20. However, the degree of urahium contamination
has been reduced by 60 to 80% at stations 38, 39, 40, and 42 from the levels
found in June 1979. Molybdenum levels are elevated (>0.2 ppm) at stations
S-13, S-5, OW-1, OW-4, OW-5, OW-6, 38, 42, 40, and 39 and stat 1on 41 and
20'show some Mo enrichment (>0.1 ppm). Stations 38, 39, 40, and 42 show
ho concentrations reduced by 40 to 80% compared with the June 1979 samples.-

Sulf ate and chloride concentrations at these four stations are reduced by
70 to 90% and 60 to 80%, respectively. Thus, the ground water at stations 38,
39,40, and 42 appears to have been diluted by infiltrating irrigation water
or to have been displaced by higher quality ground water moving into these
aquifers in the i;errace deposits (and possibly into the Vermejo Formation

for station 42). High sulfate concentrations at stations 41, OW-5, and
OW-6 are not related to appreciably enhanced levels of Mo and U. Thus,
the October 1979 samples chow a reduction in contamination of ground water
at stations 38, 3 9, 4 0 and 4 2. Additional locations sampled during Oc^tober .

indice.te slightly elevated U and Mo concentrations at sites 41 and 20.

The cencentrations of U and Mo in surface soils (top 1 cm) and sub'-
surface soils (at.15 cm) are shown in Table 2. In addition, critical values

'

have been calculated at three probability levels (? - 0.05, 0.01, and 0.0005)
which are the minimum values significantly dif f erent from the mean of the
four background concentrations. Those locations with significantly greater

U (? - 0.05) in both surface and subsurface soils include Sand Creek Dam
Fond Shoreline, Intercepti'on Trench, Bosco Field, Ransom Garden,.and Sand
Creek Drainag'e between Bosco and McKellar behind a stock pond dam. These
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,

sa=e locations had significantly elevated Mo except for one sample from
Bosco Field and Ransom Carden and both surface and subsurface sa:ples from
the Sand Creek Drainage. The surface soil from the Petersen Lawn shows
some indication of being elevated in U. , In addition, the surface soils
from Ransom Native Grass Pasture and the subsurface soils from Ransom
Garden and Petersen Field may be slightly elevated in Mo concentration.
Stations S-5 and S-13 have soils which are obviously contaminated with

Mo and U. The soils which have been irrigated with conta=inated ground
water (stations 38 and 40) show elevated levels of U and Mo indicating
accumulation of these conta-4nants in soils resulting fro = the application

of contacinated ground water. Conta=1 nation of soils by applying irrigation

water hi;h in Mo has been predicted by Viek and Lindsay (1977) for fine-
textured soils where leaching of F6 ou: of the root:ene is not expected.
This data see=s to indicate an actual instance where the application of
contacinated irrigation water has significantly elevated U and Mo levels
in soils. The presence of pockets of conta:ina:ed sedi=ents in the Sand
Creek Drainage =ay indicate that centacinated irrigation water from the
Bosco Field may have drained into Sand Creek at so=e :1:e in the past or
that wind blown tailings deposited on soils below Sand Creek Da= have been ;

re=oved by water erosion and deposited in isola:ed areas where f1ne sedi=ents
could settle (such as behind the dike in Sand Creek) .

The U, Ro, and Cu contents of vegetation growing in the Lincoln Park
area are given in Table 3. The Cu/Mo ratio is also included. Those vege-
tation sa=ples greater than two times the background sa:ple concentrations

*

are indicated by asterisks. The grass and Kochia sa:ples from Sand Creek
Das and the Interception Trench are highly contacinated with U and Mo as a ,

result of surficial contamination and/or plant uptake. The Sand Creek
Drainage grass and Kochia are elevated somewhat in U; these sa=ples came
from the area behind the dike where elevated U levels were found in the
s oil . The alfalfa sa=ple was not elevated in U and came from the sandy
channel bottom were the soils had low levels of U. However, the alfalfa

and grass centained high concentrations of Mo but neither soil sa=ple had
elevated levels of Mo. This discrepancy =ay be a result of sampling
numerous scattered plants which might have been growing in sedi=ents not
represented by the two soil sample loc'ations. At the Bosco Field location,

the three grass types 'and the Kochia vere all elevated in U and Me as
were the seils. High concentrations of Mo were found in the alf alf a
growing in the Ransom Garden and the soil was slightly elevated in Mo.
Tne grass from the Petersen Lawn was highly enriched in U and Mo co: pared
with background grsss concentrations; yet, the soil did not have signi-*

ficantly elevated levels of either U or Mo. Thus, it appears :ha: those

sites irrigated with conta:inated water generally have elevated U and Mo
soil concentrations and also elevated levels of :hese contacinants in the
vegetation. In cases such as the Pe:ersen Lawn, high concentrations in
the vege:ation would net have been expec ed from the low soil concentrations.*

Thus, the hazard posed by using contacinated irrigation water can not be
assessed by looking only for accu =ula: ion in soils.

Other investigators have indica:ed that Cu:Mo ratios less than two
in f orage can' c4use =olybenosis sy=ptoms in gra ing animals. At a number
of s:ations we found Cu:Mo ratics less than two: Sand Creek Da=, Interception

,

e
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To: Mr. Ray Cooperstein -3- DATE: December 18, 1979

Trench, Sand Creek Drainage, Bosco Field, Ransom Garden (alfalfa) and
Petersen Lawn. All these stations (S-5, S-13, 38, 40, 42) have forage
which has Mo concentrations elevated to such an extent that molybdenosis

might occur if suf ficient quantities of this vegetation were consumed by
grazing aninals. Thus, irrigation of pasture or alfalfa fields with

,

contaminated ground water is. not reco=nended until such ti=e as the Mo
levels in the ground water have been reduced and remain at low levels.,,,

It appears that the most direct link to the conta=ination of soils
and vegetation in the Lincoln Park area is the application of contaminated
ground water. However, contamination of soils and vegetation in the
Sand Creek Drainage can not be directly linked to application of con-
ta=inated ground water and other mechanises may be responsible for there
elevated levels.

If you have any questions regarding these results or interpretations,
please let =e know.

Sincerely,

|
J

David R. Dreesen
Group LS-6, MS-495
Environmental Sciences

DFS:em
F217

xc': Mr. Ken k'eaver, CDH
Mr. Dick Gamewell, CDH-

Mr. Ross Scarano, NRC-
Mr. Robert Maixner, Cotter Corp.
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atie 3. Concentrations of U Mo, and Cu in Vegetation from the Lincoln Park Area of
Canon City, Colorado Collected in October 1979 (dry weight basis)

Station Vegetation U Cong. Mo Coge. CuCoge. Cu/Mo
Nueber Location Type (ppm) (pm) (ppm) Ratio

SS Sand Creek Dam Crass 6.67* 118* 29 0.25*
Pond Shoreline Kochia 4.48* 38* 20 0.53*

$ 13 Interception Trench Crass 35.9* 50* 47 0.94*
East End Kochia 11.7* 46* 39 0.85*

- Sand Creek Drainage Grass 0.56* 89* 40 0.45*
Between 37 and 38 Kochia 0.50* 3* 43 14.3

Alfalfe" 0.10 14* 23 1.64*

38 Bosco Field Crass #1 0.59* 187* 74 0.40*
Near 'Well . Crass #2 1.51* 29* 46 1.59*

Crass #3 0.73* 133* 48 C.36*
Kochia 0.37* 111* 26 0.23*

41' Ransom Native Crass 0.12 2 85 42.5
Grass Pasture Crass 0.09 4 36 9.0

40 Ransom Carden Alfalfa 0.15 30* 20 0.67*
Peas 0.02 9 5.3 0.59

42 Petersen Field Kochia 0.02 3* 13 6.00*
Petersen Lawn Crass 2.04* 72* 34 0.47*

20 Calhoun Alfalfa #1 0.07 8 21 2.63
Alfaffa#7 0.07 5 23 4.60
Peas 0.01 11 7.3 0.66

24 Merlino Lawn Crasi 0.26 2 45 22.5

47 Silango Alfalfa Alfalfa 0.10 1 11 11.0
Field - - - - -

11 Salardino Lawn Grass 0.09 1 33 33.0
Kochis 0.14 1 22 22.0

- East Background Crass 0.12 4 27 6.75
Pour Mile Read Kochia 0.05 <1 22 >22.0
and Eighway 50 Alfalfa 0.13 7 29 4.14

- k'est Background Crass #1 0.09 1 78 78.0
Below Grape Creek Crass #2 0.09 <1 45 >45.0
at Arkansas River Grass #3 0.27 5 41 8.20

Kochis 0.16 1 23 23
Alfalfa 0.23 5 26 * 5.20

Critical Values * Crass 0.54 10 '3. 4-

Kochia 0.32 2 - 11
Alfalfa 0.46 14 2 ,1-

.

* Pretably included some white sweet clover

I".a n-eyed peas er cewpeas

* :.: tires highest ta:kgrcund sa pie of that vegetation type far U and Mo and one-half
t' -he lovest Ca:Mo ratio for that vegetation type

*
a: . ital uncertainty U - : 10% at cen:, > 0.1 ppm

0.01 at c onc. < 0.1 pom

Me - : '0% at c o ne . > 10 - cr . " ,,

* * ' '
: 1 ;; at ee.e. < 0 r- -

Cu - : 10 *;

",rutar tnan critical value for U and Mo; Less than critical value for Cu:!'o ratioa

w;cyg vir+ .gy pv9mguwwm-
, .e .. g,
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Tr:le 2. l'ranius and ::alybdenum Concentrations in Surface (top 1 cm) and Subsurf ace
(at 15 c=) Soils f roa the Lincoln Park Area of Canon City, Colorado

Station U Conc. (ppm) Mo Cone." (ppm)
Nu:ber Locatien Sas;1e Surface 15 cm . Surface 16 cm

* *S5 Sand Creek Dam #1 50*** 134***
Pond Shoreline #2 37*** 42*** 39*** 25***

5 13 Interception Trench #1 63*** 11.2** 196*** 17**
Ea s t End #2 73*** 8.2* 106*** 14**

- Sand Creek Orainage #1* 3.4 2.2 2 2b
Between 37 and 38 #2 6.7* 25*** 5 4

38 Bosco Field #1 8.2* 10.4** 18** 10**
Near Well #2 9.0* 13.9a* 4 24***

41 Ransom Native #1 4.6 3.8 6 3
vrass Pasture #2 4.4 3.9 6 3

40 Ransom Carden #1 8.3* 8.5** 7* 6

42 Petersen Field #1 3.8 3.5 4 6
Petersen Lawn #1 5.3 3.4 5 4

20 Calhoun Alfalfa #1 3.6 3.9 1 1
Field #2 3.7 3.7 1 1

24 Merlino Lawn #1 3.9 3.7 2 1

47 Silengo Alf alf a Field #1 4.1 4.1 2 2

11 Salardino Lawn #1 3.5 3.5 2 2
#2 3.8 3.6 2 1

- East Background #1 5.3 4.9 5 5
Tour hile Road #2 4.0 4.7 3 4
and Highway 50

- Vest Background #1 3.2 3.1 4 3
Eelow Crape Creek #2 3.1 3.7 1 3
at Arkansas River

Critical value 6.6* 6.3* 6.9* 6.3*

Sign. Oreater 9.1* 8.4** 10.D** 8.6**

Than Mean of Backgrounds 15.6*** 16.4*** 22.1*** 17.6***
_ . .

.
.

~

* Sardy channel bo*. tom

s edL=ents behtad dike - stock pend?,

* No sample

d Analy;; a1 uncertainty 2 6*
,

* ir.alytical uncertainty : 10% at cone. > 10 pre
- 2 1 p;n at conc. < 10 ppm

One tailed test

- 0.21 ene taiied tester :

;113 ene tailed test

~ ,<- m ,, w ne,, y ~ ,.a. psm .m y y,, w r .
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Table 1. Concentrations of U. Mo. S0.. C1 and pit in Waters Collected During June and October 1979 in the 1.incoln Park Area of k ].

' '

)
'Aff.J ' [. fi Canon City. Colorado

-

n

of U Conc. (ppb) Ho Conc. (ppm) Sog Conc. (ppm) C1 Conc. (ppm) pil .d
*

y ,, i
Station 1.ocation 6/79 10/79 6/79 10/79 6/79 10/79 6/79 10/79 6/79 10/7_9 {,-

[ S-13 Interception 4400 4930 11 25 2200 6500 220 210 7.6 7.7 -

'- 9;4 Trench
-

n :
aa S-5 Sand Creek 5790 4780 25 5.6 3600 3700 320 250 7.7 8.4 ;,

6*
I Dam Pond !:i

}," OW-1 Obs. Well - 3470 - 15.3 - 3700 - 240 - 7.4

OW-1A

j OW-4 Obs. Well - 1690 - 8.3 - 1900 - 84 - 7.9
' * OW-4A

* ,

j 41 Ransom Field - 58 - 0.10 - 580 - 49 - 7.6r

^:
, .

38 Bosco Field 2160 720 24 5.2 2400 460 120 28 7.7 8.0'

OW-5 Obs. Well - 8.6 - 0.39 - 360 - 16 - 10.5

OW-5A

11 Salardino - 5.4 - 0.02 - 320 - 27 - 7.1

OW-6 Obs. Well - 8.5 - 0.29 - 290 - 24 - 7.8

OW-6Ax

42 Petersen 540 150 3.8 0.87 550 140 37 15 7.6 7.9
,

; 40 Ransom llouse 460 190 1.0 0.58 390 110 31 12 7.5 7.8

:

} 39 Bosco llouse 640 150 2.3 0.56 580 70 34 7 7.6 7.8

24 Herlino - 23 - 0.02 - 60 - 13 - 7.5
,

47 Silengo - 14 - 0.02 - 60 - 7 - 7.4
,

7tl Calhomi - 59 - 0.19 - 40 - 12 - /.9'

,
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