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Dear Ross: . o : — - G ¢4 s

1 am enclosing the fipal report desecriding the results of analyses
of waters, soils, and viretation collected at Canon City, Colorado. I
have attempted to place these results into perspective regarding their
potential hazard by comparing them with appropriate standards, ambient
level goals, and background or typical concentrations. I hope this evalu-
ation meets the nmeeds which you expressed during our visit to Silver Spring
on August 135.

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. FPlease let me know if you have any
questions (FTS:843-3004, Group Office:843-3331).

Sincerely,

Blove-

David R, Dreesen
Group E-12, MS~495
Environmental Sciences
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Final Report
Investigation of Environmental Contamination
Canon City, Ceclorade
D.R. Dreesen ‘
Los Alamos Scientific Laboratory
At the request of the Uranium Recovery Licensing Branch of the Nuclear

Regulatory Commission, the Los Alamos Scientific lLaborztory has collected and
analyzed water, soil and vegetation samples iu the Lincola Park area of Canon

City, Coleorado near the Cotter Corporat.on uranium =ill. Previcus reports have
¥ peoz :

£

given sampling locaticns, analytical methodology, amalytical quality assurance,.
and preliminary inter;r;:acicns of the surface and ground water data. is
£in:l report will present all the analytical results and perspectives by which
to judge the severity of acy apparent contamination.

The chemical analyses of the water samples are presented in Table 1 in group
classifications described in the interim report om water samples. The concean-
trations of these elements (anicus) im soils from the Lincoln Park area sampled
at depths of 15 and 45cm are presented in Table 3. Typical soil concentrations

* and some limits for ambient goalg are also included in Table 3. The vegetation
analyses results are reported in Table 4 along with some typical vegetation con-
centrations and toxic limits.

The contamination of ground waters has been addrgsscd in some detail in
the interiz report; however, the potential hazard posed by the use of these
vaters will be evaluated in the following discussion. Drinking water, ir:i;:
ation, and livestock standards are presented in f;ble 2 along with MATE (Minioum
bcute Toxicity Effluents), Ambient level Goals (ALG) and New Mexico ground water
regulations. The MATF values and Ambient Level Goals were developed for the US

EPA by the Research Triangle Institute as a fpart of the Multimedia Environmental
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Coals (MEC's) program. MEG's are "levels of significant contaminants or degradents
|
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"(in ambient air, water or land or in emissions or effluents conveyed to the
azbient media) that are judge?! to be (1) appropriate for preventing certain
pegative effects in the surrounding populations or ecosystems, or (2) repre-
sentative of the control limits achievable through techanclogy" (Clcla?d and
Kingsbury, 1977). Minimum Acute Toxicity Effluents represent emission level
goals, ie. "concentrations of pollutants in undiluted exission streams that
will not adversely affect those persons or ecological systems exposed for
shor: periods of time" (Cleland and Kingsbury, 1977). The Ambient Level
Coals (ALG) "describe estimated permissible concentrations for contisuous y

-~

ave based on: (1) current or proposed Federal ambient standards

exposure" and
or criteria; (2) toxicity (acute and chronic effecss considered); and (3) car-
cinogenic or teratogemic potential" (Cleland and Kingsbury, 1977). The New
Mexico ground water regulations were issued in January 1977 as the "Amended

Water Quality Control Commission Regulations".

Cozmparing the'concen:ra:ioﬁs in Table 1 with the standards and goals in
Table 2, it is apparent that U values for groups I, II and 1II exceed the pro-
posed drinking water ;:aadards and the ALG based on health effects. GCroups I
and 1I exceed the ALC and MATE based én ecological effects. Thus, the soluble
uranium content of Lincoln Park ground waters is'highly elevated with respect
to Arkansas River water and exceeds suggested :h:e;holds below which ecological
and health effects are not expected. Molybdenum concenrrations in these ground
waters greatly exceed irrigation standards as well fhe ALG based on health and
ecological effects and the levels in Group I waters exceed the MATE based of
ecological effects. Only two surface water samples (W-1, W-9) from the Sand’
Creek area exceed any standards or goals for selenium yet in these two cases the
concentrations (~100ppb) exceed all the standards and goals presented in Table 2.
S..fate concentrations in wate:; from Croups 1 and II exceed the livestock and
secondary drinking water standards. However, only two water samples (W-1, ©-2)

kave chleride concentrations greater than the secondary drinking waters standard.
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In suzmary, on the basis of these saxples being representativé of surface and
ground waters is the Lincolu Park area, these ground waters (Groups I, 1II and
perhaps III) represent potential health and ecological hazards due to the con~
centrations of U and Mo which exceed standards and azbient level goali. Thus,
these ground waters may cause adverse health effects if consumed and adverse
eciiogical effects if these waters reach the surface via pumping for irrigation
or natural discharge.

Table 3 presents the concentraticns of U, Mo, Se, SO‘, and Cl in soil samples

from depths of 15 and 45cm. The means and standard deviations are reported along
wvith values for cozparison including estizated background concentﬂztions, typ;cal
soil cencentrations (Brooks, 1972), scil comcentrations in the Grants Mizeral Belt
(Dreesen and Marple. 1979), and MATE and ALG levels for land (Cleland and Kingsbury,
1977). Escizated background was selected as the lowest concentration found for
sazples 5-.0 :hrodgh 17. This background compares well with the typical and the
LASL soil concentrations for U and Mo and is froz 2 to 5 times less for Se. 1If
a level twice the estimated background is used as the lower limit indicating con~
tamination, soil samples from the base of ghe Sand Creek Dam (S~1, $-2), Bosco
Field (S;S, S-6) and McKellar Pasture (S5-10) are apparently contaminated with
uranius. However, the highest concentration (S-1), 13.8ppm, 4s only &4 times
}ackground and exceeds only the ALG based on health effects. This Asbient Level
Goal of 0.6ppm is unrealistic since the goal 4s less than typical or background
s0il concentrations and thus will be ignored. In addition, the onset of adverse
effects to plants occurs at soil U levels of about 50ppm (Hanscn, 1974). Thus,
these soil concentrations are probably not a significant hazard; thir conclu;;on
is substantiated by the relatively low U concestration in the vegetation which
will be discussed later.

A nuzéer of samples exceed twice background for Mo; these include S-1 through
8~7 and S-16. The ﬁighes: molybdenuz values, 24ppm, are abour 15 tizes background

¢ exceed the ALC's based on health and ecological effects. However, the ALGC of

.



| C €

2pp= for ecological effects is approximately background concentrationvnnd is not
appropriate for comparison. These Mo values in lLincola Park do beceme a concern
when compared with a pasture in Karnes County, Texas vhere uranium ore was stock-
piled. Pasture soils coatained from & to 8ppm Mo and cattle grazing ?n this
pasture were diagnosed as suffering molybdenos;s (Chappell, 1975; Dollahite et.
al, 1972)., Thus, the soil levels of Mo in the Sand Creek area, Bosco Field,
Razsom Field, and Chase Residence pose poteatial hazards to ruminants grazing
ia these areas. Moiybdenum lev;ls in the vegetation will be gpu:essed later.

Seleniuz concentraticns in the soils are all near or below typical soil
coucentrations arJ exceed only the ALGC based on health effects which is again
perceived as being unrealistic., There is ﬁo indication that Se is a problem in
the soils. Sulfate and chloride levels in ﬁbe soils are guite variable perhaps
as a result of fertilizers being applied to field and garden soils. The high
sulfate lévels in.the Sand Creek area and the Bosco field may result froz the
high sulfate concentrations in the waters and may be advantageous since it is
reported that additions of sulfate decrease the uptake of wolybdenum by plants
(Allaway, 1977).

In suzmary, the Mo concentration in the soils may be above or near hazardous
levels to grazing by cattle or sheep. The inteéference of Mc uptake by sulfate
way account for only a few inscances of molybdenum toxicity being reported in

he Lliscoln Park area. Aluminum sulfate is often used to increase soil acidity

"

[

e Mo is less available at lover pH's and sulfate competes with the uptaxe

of Mo, it may be advisable to add alumirum sulfate to pasture soils as a temporary
-
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mitigative measure.

The concentrations of U, Mo, Se, SO,, and Cl in vegetaticn samples are presented

‘l
in Table 4 aleng with reported toxic levels to grazing animals (Chappell, 1975;
Rosenfeld and Beath, 1964), recommended saximum concentrations in plant leaves

» ty¥pical plant concentrations (Broocks, 1972; Hanson, 1974), and LASL

results for plants growing im soils or tailings (Dreesen and Marple, 1979). Ome
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anoialous uranium result (V-B).A390ppb. is the only vegetation sample exhibiting

a U concentration significantly above typical plant concentrations, Since the
soil from this sampling location had a relatively low U content, 3.9pm, the

only apparent explanaticn is that the particular grass species sazpled had a
greater propensity to assimilate U aod also Mo. The molybdenum value‘for the
grass in the Bosco Field, 60ppm, is well above toxic concentrations in grass

from the Karnes County, Texas pasture, 15-45ppm. This saxple exceed‘ toxie
levels, 5-20pp=, and recommended maximuzm concestration by 20 times. The remaining
vegetation sazples (excluding the Peterscn sample) fall into the range of 6.5-3.3ppm
Mo which is somewhat lower than the concentration we found in plants zrowin;'in
background Grants Minergl Belt soil. The seleziuxz concentrations are mot much
greater than typical plant concentrations and are less than what ve found in plants
growing in the Grants soils. The sulfate and chlorids concentrations are highly
variable probably as a result of variability in SO“ and Cl content of soil and
species differences. Thus, the only vegetation sample of particular concern is
the Bosco Field grass sample with 60ppm Mo. If this sample is representative of
the entire Bosco Field and other species within the field, then there is clearly
a significant hazard to ruminants grazing in this field. Even the high sulfate
concentrations in the Bosco Field Well and soil have not competed gnough with
molybdenum uptake to make this vegetation imnocuous. Any additional sulfate
applications would probably have no significant effect on Mo uptake., Thus,
grazing should be prohibited on this pasture under the assuzption that ibe one
vegetation sample is representative of concentration in vegetation thrcughout

the field. _ -

From the above discussions, it.is apparent that Mo is probabdly a major
concern regarding the contamination of soils and vegetation. Thus, an extensive
and intensive sampling prograzm is recommended to ascertain molybdenum levels in
soils and Qege:a:idn with a greater degree of confidence. 1In addition, since U

and Mo appear to be the elements of most concern in ground water, a sore detailed

“ wSo
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study of these parameters would better define the extent of contamization, the

temporal variability in conceatrations, and the health and ecological hazards

resulting from the use of this water.
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Chemical Analysea of Surface and Cround Water Samples from Canon Clty, Colorado

Table 1.
Sample Sample U Conc. Mo Conc. Se Conc. SOQConc. Cl1 Conc.
Croup Number Locatlon PRY ppm pph ppm Ppm pit
1 W-1 Sand Creek 5790 25 113 3600 320 1.7
Dam Pond
I w-9 Interception 4400 11 115 2200 220 7.6
Trench
I wW-2 Sand Creek 2800 15 4 4600 370 B.:
Dam Seep
1 W-4 Bosco Fleld 2160 24 <3 2400 120 Tad
Well
i W-3 Bosco Nouse 640 2.3 <3 580 34 7.6
Well
11 W-6 Peterson Well 540 3.8 <3 550 37 7.5
11 W-5 Ransom Well 460 1.0 <} 190 31 7.3
11 w-11 Boughton Well 54 0.70 <3 90 12 7.4
111 W-8 McKellar Well 40 0.03 <3 93 32 7.2
1v W-10 Arkansas River 4 0.08 <] 20 2 8.2
Background
v w-7 Dye Irrigation k] 0.08 <} 24 8 8.5
Ditch ;
1v w-12 Arkansas River ] 0.08 <3 21 2 7.8
Downstream .
Group Means
ft Std. Dev.
1 3790:1630 1916.9 320641120 ~ 200110
11 550190 2.411.4 510100 3413
v IIR 47110 0.410.4 9212 22114
v 3t 0.08 2242 443



Table 2. Standards sud Recommeaded Levels for Conu-.hmt Concentrations ip Waters

New
e MATE* Ambient Level Coalas Mexice
Water Based on B -d on 1 Based on Daned en Cround Water
Element Units Standard  Value Health Effects Ecological Elffects Health Flifects Fcologlcal Eifects Regulations
v ppb H Drinking 10%» 60000 $00 3 100 : 5000
' Taer
] -
Ho Ppe Cont tnuous 2.1 75 7 - 0.07 1.4 : 1.0%%4
' Irrigation - 0.01440 %
- ! . |
Se Ped i Cont inuous 20 $ 50 5 10 5 ! 50
; RIurigation i i
‘ = -
‘ Livestock 50 !
i
+ Bilsking 10 > '
‘ Water - ;
: ¥ :
0, ppm © Livestock 250 i ; 600
. ‘
. Secondary 250 .
; Deinking 1
y Warer ‘
c  ppm Livestock 3006 1300 i 250
Secondary 250
Drinking
Water
AP inimum Acute Toxicity Effluents
Arproposed
#AaFor irrigation
LI
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Uranium Recovery Licensing Branch
2ivision of Waste Management

U.S5. Nuclear Regulatory Cowmission
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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 (>100ppb) are seen for
stations S-13, §-5, OW-1, OW~4, 38, 42, 40, and 39 with slightly elevated
levels at stataons 41 and 20. FHowever, the degree of uranium 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 (>0.2ppm) at stations
§-13, -5, OW-1, OW-4, OW-5, OW=-6, 38, 42, 40, and 39 and station 41 and

20 show some Mo enrichment (>0.lppm). Stations 38, 39, 40, and 42 show
Mo concentrations reduced by 40 to 80% compared with the June 1979 samples.
Sulfate and chloride concerntrations at these four stations are reduced by
70 to 90% and 60 to 80%, respectively. Thus, the ground water at stations 38,
39,49, 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 .‘errace deposits (and p.ssibly into the Vermejo Formation
for station 42)., High sulfate concentrations at stations 41, OW-5, and

w-6 are not related to appreciably enhanced levels of Mo and U. Thus,

the October 1979 samples chow & reduction in contamination of ground water
at stations 38, 39, 40 and 42, Additional locations sampled during October
indicote slightly elevated U and Mo concentrations at sites 41 and 20. .

The concentrations of U and Mo in sur{ace 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 (P - 0.05, 0.01, and 0.0005)
which are the minimum values significantly different from the mean of the
four background concentrations. These locations with significantly greater
U (P - 0.05) in both surface and subsurface 30ils include Sand Creek Dam
Pond ‘Shoreline, Interception Trench, Bosco Field, Ransom Carden, and Sand
Creek Drainage between Bosco and McKellar dehind a stock pond dam. These
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LOS ALAMOS, NEW MEXICO 87543

Mr. Ray Cooperstein -2~ DATE: December 18, 1979

szme locations had significantly elevated Mo except for one sample from
Bosco Field and Ransom Carden and both surface and subsurface samples from
the Sznd Creek Drainage. The surface soil from the Petersen Lawn shows
sose indication of being elevated ia U. In addition, the surface soils
from Ramsom Native Grass Pasture and the subsurface soils from Ransom
Garden and Petersen Field may be slightly elevated in Mo concentration.
Stations S5-5 and $+-13 have soils which are obviously contaminated with

Mo amd U. The soils which have been irrigated with contaminated ground
water (stations 38 and 40) show elevated levels ¢f U and Mo indicating
accumulation of these contamipants in soils resul ng from the application
of contaminated ground water, Contamination of ls by applv‘ug irrigation
water hi-h in Mo has been predicted by Vliek and Lindsav (1977) for fine~-
textured soils where lcach-ng of Mo out of the roctzoene is not expected.
This data seems to indicate an actual inmstance vhere the application of
contaninated irrigation water has sig"ificant-y elevated U and Mo levels
in soils. The presence of pockets of contazinated sediments in the Sand
Creek Drainage may indicate that contaminated irrigation water from the
Bosco Field may have drained into Sand Creek 2t some time in the past or
that wind blown tailings deposited on scils below Sand Creek Daz have been
rescved by water erosion and deposited in isolated areas where fine sediments
could settle (such as behind the dike in Sand Creek).

The U, Mo, and Cu contents of vege:a:icn growing in the Lincoln Park
area are given in Table 3. The Cu/Mo ratic is also included. Those vege-
tation samples greater than two times the background sample concentrations
are indicated by asterisks. The grass and Kochia samples from Sand Creek
Dez and the Interception Trench are highly contaminated with U and Mo as a
result of surficiel contamination and/or plant uptake. The Sand Creek
Drzinage grass and Kochia are elevated somewhat in U; these samples came
from the area behind the dike where elevated U levels were found in the
soil. The alfalfa sample was not elevated in U and came from the sandy
channel bottom were the scils had low levels of U. However, the alfalfa
znd grass contained high concentrationms of Mo but neither soil sample had
elevated levels of Mo. This discrepancy may be a result of sampling
numerous scattered plants which might have been growing in sediments not
represented by the two scil sample locations. At the Bosco Field locatienm,
the three grass types ané the Kochia were zll elevated in U and Mo as
were the soils. High concentrations of Mo were found in the alfalfa
growing in the Ransom Garden and the soil was slightly elevated in Mo.

The grzss from the Petersen Lawn was highly enriched in U and Mo compared
r+Eh aacxg'eund grass concentrations; yet, the soil dié not have signi-
;:anzlx elevated levels c‘ either U or Mo. Thus, it appears that those

ites irrigated with contaminated water gewe'allj have elevated U and Mo

0il concentrations and alsc elevated levels cf these contaminants in the
vegetation. 1In cases such as the Fetersen lLawm, high concen tra ions in

the vegetation would nct have been expec.ed from the low soil conceantrations.
Thus, the hazard posed by using contaminated irrigation water cam not be
assessed by looking only ‘or accumulation in soils.

Other investigators have indicated that Cu:Mo ratios less than two
in forage can' ceuse molvbenosis symptoms in grazing anizals At a number
cf grztioas we found Cu:Mo ratios less than twe: Sand Creek Dam, Interception



-

TO:

5 (' I L{ \LAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA
: i LOS ALAMOSE, NEW MEXICO 87545

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 sufficient quantiries of this vegetation were consumed by
grazing aninals. Thus, irrigation of pasture or alfalfa fields with
contaninated ground water is not recommended until such time 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 contamination 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~
taninated ground water and other mechanisms may be responsible for thes:
elevated levels. .

I1f you have any questions regarding these results or Iinterpretat.ions,
nleazse let me koow.

Sincerely,

fove

David R, Dreesen
Group L8=-6, MS-4S85
Environmental Sciences

DRD:em
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x¢: Mr. Ken Weaver, CDH
Mr. Dick Gamewell, CDH
Mr. Ross Scarano, NRC
Mr. Robert Maixmer, Cotter Corp.
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Tetie 3. Concentrations of U, Mo, and Cu in Vegetation from the lincoln Park Area of
Canun City, Colorado Collected in October 1979 (dry weight basis)

Station Vegetation Y Cona. Mo Cogc. Cu Coac. Cu/Mo
Juzber Llocation Type pm) (ppm) (ppm) Ratio .
$5 Sand Creek Daz Crass 6.67* 118% 29 0.25%
Pond Shoreline Kochia 4.48» 38* 20 0.53*
s 13 Interception Trench Grass 35,6 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 Koch/a " 0.50% 3» 43 14.3
Alfalis 0.10 14* 23 1.64%
3 Bosco Field Grass 1 0.59% 187* 74 0.40%
Near Well Grass #2 1.51% 29% 46 1.59%
Crass ¢3 0.73% 133+ 48 C.36*
Kochia 0.37% 111# 26 0.223%
41 Ransom Native Grass 0.12 2 85 42.5
Grass Pasture Grass 0.09 - 36 9.0
40 Ranscn Garden Alfalfa 0.15 30 20 0.67*
Peas 0.02 9 5.3 0.59
42 Petersen Field Kochia 0.02 3 18 6.00%
Petersen Lawn Grase 2,04% 2% 34 0.47%
20 Calhoun Alfalfa 111 0.07 8 21 2.62
Alf‘%fl #7 ¢.07 5 23 4,60
Peas 0.01 11 7.3 0.66
24 Merlino Lawm Crass 0.26 2 45 22.5
47 Silengo Alfalfa Alfalfas 0.10 1 11 11.0
Field - - "~ - -
: & | Salardino Lawm Grass 0.09 1 a3 33.0
Kochia €.14 3 22 22.0
- East Background Crass 0.12 4 27 6.7%
Four Mile Rcad Kochia 0.08 <1 22 >22.0
and Highway 50 Altalfa 0.13 7 29 4.14
- West Background Grass 71 0.09 1 78 78.0
Below Grape Creek Crass 02 0.09 <1 45 >45.0
at Arkansas River Grass 02 0.27 5 4l 8.20
Kochia 0.16 1 23 23
Alfalfa 0.23 5 26 * 5.20
Critical Values® Grass 0.54 i - 3.6
Kochia 0,32 2 - 1
Alfalfa 2.46 14 - % §

’ Probably included some white sveet clover

" Llice-eyed peas or cowpeas

¢ T¥¢ zizes highest Background sempls of that vegetation type {ur U and Mo and one-half
¢ =he Lowest Cuido ratio for that vegetation type
& cizal uncertaincy U = = 10% at conc., > 0.1 ppm
2 0.01 at conc, < 0.1 pem
Mp « 3 105 av come, > 10 ; A% G b
s 1 ppm 8t cont. ¢ fom gl =

Ce » = 10%

® Crastey snsn critical valus for U and Mo; Less than crisicel value for Cuil'sn ratio

Va7, T TSI [ R e A B
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Tatle 2. VUranium and lolybdenumw Concentrations in Surface (top 1 cm) and Subsurface
(at 15 cz) Soils frow the Lincoln Park Azea of Cancn City, Colorado
Station U Conc. (p;al)‘l Mo Cone.® (ppm)
Nuzber Location Saumple Susfece 1S5 cm __  Surface 16 cm
5 Sand Creek Dam i 50#es ’ 134wan *
Pond Shoreline [ 374nn L2nnn 39xnn 25%kn
8 13 Interception Trench ¢l 63%nn 11,2%= 196%a% 172w
East End 22 7388 8.2% 106wn= AL
- Sand Creek Drainage 01; 3.4 2.2 2 2
Between 37 and 38 02 6.7* 25%wn 5 4
38 Bosco Field [ 3} 8.2* 10, 4%n 18%% 10%=
Near Well #2 9.0 13.9%= 4 2hwnrn
4l Ranscm Native ¢l b, 6 3.8 6 3
wrass Pasture #2 4.4 3.9 6 3
40 Ranson Garden f1 8.3 8.5%* T* 3
42 Petersen Field 71 3.8 3.5 4 &
Petersen Lawn (5} 23 3.4 5 &
20 Cslhoun Alfalfa ¢l 3.6 3.9 1 -}
Fiald #2 3.7 3.7 1 1
24 Merlino lawn 71 3.9 37 2 1
47 Silengo Alfalfa Field £l 4.1 4.1 2
il Salardino Lawm 5% 3.5 3.5 2 2
#2 3.8 3.6 2 1
- East Background f1 5.3 4.9 5 5
Four Mile Road 2 «.0 4.7 3 4
and Highway 50
- West Background 1 3.2 31 4 3
: Below Grape Creek 92 3l 3:7 ¢ 3
at Arkansas River
Critical Value 6.6% 6.3% 6.9% 6.3
Sign. Creater 9.1x B.ann 10.0%» B.6%w
Than Mean cof Backgrounds 18.6%%% 16, Gans 22, 1%%w 17.6%%e
. Sandy chaanel bostoz 1
' iediments behad dike - stock pond?
€ N saople
4 Analy.icel uncertainty 6%
‘ inalivsical uncertainty 2 10% az cone. > 10 ppm
. z 1 ppm at cone. < 10 ppm
-5 one tailed tes:
P~ 0,01 onie tailed tent
9% coe talilad test
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Table 1. Concentrations of U, Mo, SOy, Cl and pH in Waters Colle=ted During June and October 1979 in the Lincoln Park Area of
i

T T W"‘
A iyt X b

s

by gy

! Canon City, Colorado :
4 Conc. (pph) Mo Conc. (ppm) S0, Conc. (ppm) Cl Conc. (ppm) ph
Station Location 6/79 10/79 6/79 10/79 6/79 10/79 6/79 10/79 6/79 __1oir9
s-13 Interception 4400 4910 11 25 2200 6500 220 210 7.6 2.2
Trench
5-5 Sand Creek 5790 4780 25 5.6 3600 3700 320 250 7.7 BR.4
pam Pond
~ oW-1 Ohs. Well - 3470 - 15.3 - 3700 - 240 - 7.4
OW-1A
ow-4 Ohs. Well - 1690 - 2.3 - 1900 - R4 - 1.9
OW-4A .
41 Ransom Fileld - 58 - G.10 - 580 - 49 - 1.6
38 Bosco Field 2160 720 24 5.2 2400 460 120 28 7.7 B.O
ow-5 Obs. Well - B.6 - 0.39 - 360 - 14 - 10.5
OW-SA
it Salardino - 5.4 - .02 - 320 - 27 - 7.1
ou-6 Obs. Well - 8.5 - 0.29 - 290 - 24 - 7.8
OW-6A
.&2 Petersen 540 150 3.8 0.87 550 140 37 15 7.6 z 7.9
: 40 Ransom House 460 190 1.0 0.58 390 110 3 12 =5 7.8
|
- 39 Bosco House 640 150 2.3 0.56 580 70 34 = 7.6 1.8
24 Merline - 23 - 0.02 - 60 - 13 - 7.5
47 Silengo - 14 - 0.02 - 60 - 7 - 7.4
bt} Calhewn - 59 - 0.19 - 40 - 12 - ¥



