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Mmportmmrizesunlammymuts from samples taken by
the Missouri Department of Natural Resources (MDNR) in relation to sevexral
low-level radioactive waste sites in the St. Louis area. These sites
resulted fram the processing of uranium ores and the handling of the
resulting wastes in the 1940’s through the 1970’s. The primary
radiocactive contaminants are radium, thorium and uranium. The cleam:p of
these sites is the responsibility of the U.S. Department of Energy (DCE).
Because these sites are on the Superfund’s National Priority List (NPL)
final cleamp decisions are the msponsibuity of the U.S. Envirommental
Protection Agency (EPA).

The monitoring done by the MINR is in addition to that done by the
DOE, the U.S. Geological Survey (USGS), the Missouri Department of Health
(MDOH) and St. Charles County. Each of these agencies should be contacted
directly foi* information on their monitoring data.

PUBLIC DRINKING WATER STANDARDS

The primary purpose of MDNR’s testing is to ensure that public
drinking water supplies are not adversely affected by these sites. The
Environeental Protection Agency (EFA) arﬂMINwalic drinking water
standards for radiomuclides in finished water (water that has been treated
mﬂismﬂywbefumismdtouxecustmer)are

Adjusted - 15 pCi/liter (excluding radon and uranium);
Gross Alpha - This is a screening test for alpha emitters.
Cambined Radium - Ra-226 and Ra-228 cannot exceed a cambined level

of 5 pCi/liter (the EPA has proposed a new standard
of 20 pCi/1 for each radium isotope, i.e., the new
canbined level could be as much as 40 pCi/l).

Thorium -"mareismstardaxdforﬂ\orimnmmthorim
levels in these water samples are very low due to
the low solubility of thorium.

Uranium - There is no standard at present but the EPA has
) proposed a standard of 20 micrograms/1 which is
based on uranium’s chemical toxicity to the kidney
(EPA assumes that this level is equivalent to 30
pCi/l in water). Uranium is relatively soluble in
mterarﬂisﬂwmnnmfmﬂ\esesitesm
likely to be found in water.

Gross Beta - 4 mrem/yr exposure to an individual; a level of
50 pCi/1 of Gross Beta activity would trigger a
requirement for testing for individual
radionuclides and calculating the total dose; this
analysis is important as a screening test for
man-made radiomuclides, e.qg., fission products from
nuclear power plants, which are not found at these
gites. However, Ra-228 and some other uranium and
thorium decay products are beta emitters.
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WELDON SPRING WELLFIELD GROUNDWATER

. Cnarles County public drinking water treatment plant draws its
wa the Weldon Spring wellfield which is near the contaminated
Weldon Spring quarry (see Apperdix J-1). A comparison of the attached
results to the public drinking water standards indicates that the finished
water, the raw water (the cambined flow of the production wells operating
at the time of sampling), all individual production wells (PW-wells), the
St. Charles County monitoring wells (RMW-wells), and the U.S. Department
of Energy monitoring wells south of the Femme Osage Slough (MW-wells) in
the Weldon Spring wellfield all meet the radiological standards for

finished drinking water.

Based on over four years of monitoring of the Weldon Spring wellfield,
MR found the raw (untreated) water to have 1.4 to 5.4 pCi/l (average:
3.6 pCi/1) of gross alpha activity and from less than 0.1 to 0.3 pCi/l of
total uranium. Sampling of the individual production wells showed from
1.1 to 5.4 pCi/l1 (with an average of 3.4 pCi/l) of gross alpha and from
less than 0.1 to 2.4 pCi/l1 of total uranium. The finished (treated) water
has from less than 1.0 to 2.2 pCi/1 of gross alpha activity and from less
than <0.05 to 0.2 pCi/l1 of total uranium (sce Appendix A).

However, MW-1011 is a Weldon Spring wellfield monitoring well (see
Appendix J-2) that averages 13.8 pCi/l of gross alpha activity (the
adjusted gross alpha would be 1.2 pCi/l) axd 12.8 pCi/1 of total uranium.
These levels are above the levels in the production wells and are most
likely above natural background levels (see discussion of background
radiocactivity on page 4). MW-1011 is a shallow well immediately adjacent
to the contaminated water in the Femme Osage Slough. A deeper well at the
same location (MW-1010) continues to show low levels of radioruclices (see
Apperdix C). It is not clear whether monitoring well MW-1011 is
influenced by the contaminated slough water (see Appendix F) or the
quarry. The DOE is planning a special study to determmine the reason for
the contamination in MW-1011. RMW-2 is ancther monitoring well that
exhibits levels (7.7 pCi/1 of gross alpha and 4.5 pCi/l of total uranium)
which is above the average for the wellfield and may be above natural
background (see Appendix B). However, over the.five years covered by this
data there is no indication of increasing levels in RMW-2. Also, there is
no indication that the nearest drinking water production wells nearest to
these two monitoring wells have been affected.

CONCLUSIONS, ON WELDON SPRING WELLFIELD WATER

Based on these data and those of other agencies, the MDNR has
concluded that the water from the St. Charles County water plant meets the
state and federal standards for radionuclides for public drinking water.
However, the MDNR has urged the DCE to remove the waste fram the quarry
and the wellfield area as soon as possible to eliminate even the risk of
potential contamination. Treatment of the water in the quarry is
scheduled to begin this year (1991); removal of the bulk wastes is
scheduled to begin next year (1992). To ensure continued high quality
public drinking water the MR will continue to monitor the wellfield area
groundwater to determine vhether any significant changes are taking place
in the wellfield. Removal of the water and wastes from the quarry will
reduce the chance of contwminstion in the wellfield.
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BACRGROUND RADICACTIVITY: MISSOURI RIVER ALLUVIAL GROUNDWATER

Sampling for background radicactivity is also being conducted in
reference to the Weldon Spring Site for Missouri River alluvial
groundwater. Alluvial groundwater samples were taken at the city of
Columbia wellfield and at the Daniel Boone Gun Club well, which is in the
Darst Bottams upstream from the Weldon Spring wellfield.

The gross alpha and total uranium levels in the Weldon Spring
wellfield are similar to the most camparable water supply, which is the
City of Columbia’s wellfield at McBaine in Boone County, Missouri. This
well field is similar in size to the Weldon Spring wellfield and its wells
also draw water from.the Missouri River alluvial aquifer. In samples from
Columbia raw water MDNR found 4.0 to 5.5 pCi/l (with an average of 4.6
pCi/l) for gross alpha and 0.4 pCi/l of uranium in the raw water and 1.2
to 1.5 pCi/1 (with an average of 1.3 pCi/l) of gross alpha and 0.2 pCi/l
of uranium in the treated water (see Appendix D). Based on a camwparison
to these samples, the Weldon Spring wastes have not had an impact on the
drinking water production wells in the Weldon Spring wellfield.

Samples fram the Daniel Boone Gun Club well showed fraom 7.7 to 10.9
pCi/1 of gross alpha activity and fram 5.3 to 6.6 pCi/i of uranium (see
Appendix D). While the Daniel Boone Gun Club well is in the same alluvial
aquifer (in the Darst Bottoms) as the Weldon Spring wellfield, it may not
be an accurate well for backyround samples because it was not constructed °
as a monitoring well. It would be preferable to take background samples
fram properly constructed monitoring wells in the alluvial aquifer
immediately upstream from the Weldon Spring wellfield. The U.S.
Geological Survey (USGS) is planning such a study to detemrmine the
background water quality near Defiance in the Darst Bottams, which is just
upstream from the Weldon Spring wellfield. The USGS will install six new
monitoring wells in the Darst Bottoms. This study should be underway in
the fall of 1991.

WELDON SPRING AREA GROUNDWATER SUPPLIES

Several public drinking water supplies in the Weldon Spring area
(generally to the northeast of the Weldon Spring site along Highway 40)
cbtain their water from bedrock aquifers (see Appendix E). Samples were
taken from these wells and they were all within the drinking water
standards for radiomiclides.

In 1989 the Twin Island Lake Resort wells, were found to be
contaminated with low levels of nitroaromatics, presumably the result of
the U.S. Ammy‘s former INT production facilities at the Weldon Spring
Ordnance Works. At the state’s request, the Aomy has provided a new water
supply to the resort and these wells are no longer used for drinking water
purposes.

. As expected, same other wells showed samewhat higher levels of
radioactivity which is common for deep groundwater supplies, particularly
in certain areas of Missouri that pump water from the St. Peter -
&rﬂstmewel'{rsxere is no evidence of any impact of the Weldon Spring site
on these .
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WELDON SPRING SITE SURFACE WATER o

As indicated in Appendix F, the water in same bodies of surface water,
as the Ferme Osage Slough and the Southeast Drainage (valley 5300),
contaminated in excess of drinking water standards. These bodies of
ter are not currently drinking water sources but they are being studied
part of the DCE's Weldon Spring Site Remedial Action Proiect.

;
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BACKGROUND RADIOACTIVITY: MISSOURI RIVER SURFACE WATER

To determine the background radiocactivity of the Missouri River,
surface water samples are being taken from the Missouri River at Jefferson
City, the Weldon Spring Wildlife Area boat ramp, and at the St. Louis
water treatment plants. Samples upstream at Jefferson City ranged from
3.3 to 10.5 pCi/1 (average 6.1 pCi/l) of gross alpha activity. Total
uranium levels ranged fram 2.3 to 3.6 pCi/1 (average 2.9 pCi/l). Sanmples
at the Weldon Spring boat ramp ranged from 3.1 to 7.8 pCi/l1 (average 5.2
pCi/1) of gross alpha activity and from 1.6 to 3.7 pCi/l1 (average 2.4
pCi/1) of uranium (see Appendix G). The raw river water sampled at the
St. Louis treatment plants is discussed in the next section.

the exact backgrourd of the river is difficult because of
natural variability due to seasonal changes, different river stages and
varying amounts of sediment in the watcr. However, even the high end of
this range of variability is below any current or proposed public drinking
water standards for radionuclides in treated water. The USGS is currently
conducting a study specifically designed to determine the background
concentrations in the Missouri River in the wellfield area. This study
will include sampling at varying river stages to assess the variability of
certain naturally occurring radiomuclides.

MONR has also been sampling downstream at the four St. louis City and
County water treatment plants on the Missouri and Mississippi Rivers. The
Chain of Rocks water treatment plant is on the western bank of the
Mississippi River immediately below the mouth of the Missouri River where
the two rivers have not yet mixed. Therefore, this plant treats primarily
Missouri River water downstream from the contaminated sites on Coldwater
Creek (see the next section). MINR found that the untreated river water
contains from 2.2 to 8.0 pCi/l1 (average 4.8 pCi/l) of gross alpha and from
less than 1.0 to 2.6 pCi/l of total uranium. The treated water contains

0 to 3.4 pCi/1 of gross alpha and from less than 0.1 to
1.9 pCi/1 of total uranium. All four St. Louis water treatment plants are
downstream of Weldon Spring but show only background levels of
radioactivity (see Appendix H).

As stated above (page 2) the DOE is planning to treat the contaminated
water in the Weldon Spring quarry. This water will be treated to- ~
essentially drinking water standards, stored in lined holding ponds until
it is analyzed, and discharged to the Missouri River between sampling |
locations SW-1011 and SW-1012 (see Appendix J-4). The MDNR has issued a |
permit for this discharge and will sample selected batches of this treated |
water prior to its discharge to ensure that it does not impact the |
drinking water supplies in St. Louis that use Missouri River water. ,
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THE FUSRAP SITES AND OOLDWATER CREEK

There are also two radiocactive waste sites on the banks of Coldwater
Creek in north St. Louis County (the St. Louis Airport site and the latty
Averue site). The DOE is investigating these sites as part of the
Formerly Utilized Sites Remedial Action Program (FUSRAP). Consequently,
samples are also being taken from Coldwater Creek.

Although there are elevated levels of radioruclides in the creek’s
sediments, there is no significant 'radiological impact on the water in the
Coldwater Creek. For example, while the sediments in Coldwater Creek
contain as much as 1400 pCi/g of Thorium 230, the water in the creek only
contained 1 pCi/1 or less of Thorium 230, This is probably due to the
extremely low solubility of Thorium 230. Unfiltered gross alpha levels
ranged fram 2.5 to 5.5 pCi/1 (average 4.0 pCi/l). Uranium levels ranged
from 1.3 to 3.5 pCi/1 and averaged 2.5 pCi/1 (see Appendix I). The
contaminated sediments in the creek will be studied as part of the DCE’
FUSRAP activities at the St. Louis sites; decisions about cleaning up
these sediments will be based on those studies.

As discussed in the previous section, sanmgles of raw river water were
also taken at the Chain of Rocks water treatment plant which is downstream
from the Coldwater Creek sites (see Appendix H). There is no measurable
impact of these sites on the water at the Chain of Rocks plant.

CONCLUSION

In conclusion, the St. Louis and St. Charles public drinking water
supplies that were studied in this sanpling program were well within the
state and federal public drinking water standards for radionuclides.
Also, this sampling found no measurable impact on public drinking water
supplies by any of these radicactive waste sites in the St. Louis region.

As a precautionary measure, however, MDIR will contimue sampling the
Weldon Spring wellfield, Coldwater Creek, the Missouri River, and the
finished water from the Missouri River and Mississippi River water
treatment plants until these sites are cleaned up and for a period after
cleamup to insure the effectiveness of the cleamips. In addition, other
local, state, and federal agencies will be conducting monitoring programs
in connection with these radicactive waste sites. .

Despite any lack of demonstrated past or current impact on public
drinking water supplies, the MR believes that these sites must be
Cleaned up to prevent problems that may arise in the future. Also, these
sites may present risks by other chemicals or other routes of exposure
(e.g., external (gamma) radiation, direct contact with or ingestion of
soil, consumption of fish and wildlife, inhalation of radon or airborne
particulates) and will be need to be cleaned up for this reason. This
report has only addressed the issue of the radiological quality public
drinking water supplies.

;.x'.’
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APPENDIX D
) MISSOURI DEPARTMENT OF NATURAL RESOURCES 29/09/9}
‘ MISSOUR!I RIVER BACKGROUND RADIATION MONITORING DATA
ALLUVIAL GROUNDWATER . MOALLUBK
L} MISSOURT RIVER ALLUVIAL WELLS — —~ T o I
Source | Date Gross Alphal Radium t Thorium | Total lGross Betal

LJ ! IUnfil/fil IRa-226Ra-2281Th-230Th~-232! Uranium :Unfillfil I
- | ==~ P ! e ettt I ]
Boone County (Columbia City Wells)

] —- ] ———] I |- |

. CCW-1 118/88% | 4.2 | 8.6 1.7 6.8 1.3 1 8.2 I 4.7 |

L 110/88+#1 2.1 I 1.6 3.1 | I <1.0 1 S.1 |

| 4/89+#] 3.2 "1 8.7 2.0 | I <1.9 | 5.7 |

| ] | | I I | |
vy - -1 | P e | mmmm——— | ————
CCW-2 | 4/89#%| 3.5 | 8.6 1.6 | I <1.0 | 6.8 N

, I ] I | I | |

g mmm———— |mmm———— mmm e | ——mm e e e D —— | m— e I

“J CCW-S (10/88* | &.3 | 8.6 1.61 9.7 0.8 1 2.3 | 9.0 I

' 110/88##| 3.3 I 2.8 4.4 | I <1.0 1 6.7 |

N | 4/89%%1 3.9 I 8.7 <1.0 | 1 <1.8 1 7.3 N
J | 8/90% | 6.5 | 8.8 2.21 1.6 ©.2 1 8.2 | 8.4 |
| 8/90#»| 3.9 | 8.8 2.3 1 I <1.0 1 7.1 |

------- B o D L B e e e T P |

ii CCW~-6 110/88+% 112.2 I 8.5 1.71! 6.8 ©8.7 | 8.2 | 6.7 !
110/884#1 1.6 I 2.9 1.1 | I <1.0 I S.4 |

. | S/89% | S.1 | 2.6 1.7 ©.6 8.9 | 8.2 1 7.8 |

‘ | S/89%%1 2.4 I 2.6 1.3 1 I <1.0 | 6.5 I

t | 8/90% | 4.1 | 2.8 1.81 8.9 @©.21 0.3 1 7.7 |

| 8/90%#1 3.2 I 8.8 1.9 1 I <1.0 | 6.1 I
| ee——— |mm————— | e ————— i —————— | ————— |me——————— | mme—————— |

L CCw-8 110/688+ | 7.0 | 8.7 2.2 1 ©.4 ©.9 | 0.9 | 6.2 I

110/884%) S,7 I 1.0 2.5 I 1 <1.0 I 6.2 |

: | 4/89%%| 4,0 I 2.8 1.9 1| I <1.0 I 7.2 . |
. 1 8/99+% | 4.1 1 8.7 2.61 2.2 ©.21 0.3 1 7.3 |
-J | 8/90#%| 3.9 | 8.8 2.6 | I <1.0 I 6.1 |
——————] e ————— T e ——— e | e ————— [me—e——————

g COLUMBIA WELL Al 4.5 I 8.7 2.0 1 0.9 8.7 | | 6.7 I
|55 S ——— | cmmme—— | ———— | e | ——————— | mmm—————— | emem—————— |
Raw 1 4/89##] S.S | 2,8 1.1 1 I <1.8 | 6.3 I

: Water| 8/90+% | 4.0 I 2.7 1.7 1 ©8.7 ©.21 8.4 |1 7.0 |

P | 8/90#%1 4,2 I 2.9 1.9 1 I <1.8 | S.08 |

- | | [ | ] ] |

I 1 | | | | |

' COLUMBIA RAW AVI 4.6 | 2.8 1.6 | | I 6.1 I

. - - | e | mm— e —— e | m e —————— | —————— [ |

Finished 4/89##| 1.3 | <B.1 <1.0 1 I <1.0 I 3.2 I
I Water!| 8/90+ | 1.3 | 2.2 1.6 1 ©.3 @©.1 1| 8.2 | 4.3 |
g | 8/90#%| 1,2 I 8.3 <1.0 1 1* <1.08 I 3.6 |
I | I | I I !
| I I | | | I I
, - [ I e e —————— |m———— ] ———]
COL FINISHED AVI 1.3 I I l | 3.7 1
------- A e — g e el Dttt VSRR [ |
]
b D-1



MISSOURT RIVER -EL.L-.JG IEC "WELLS T - - !
' -—— e "= - - L X X X 3 - -

Source Date IGross AlphlRa-EabRa—aaalTh-EazTh-aaalTotal "1Gross Betal
IUnfil/fil | I IUranium IiUnfil/sfil o

r mmmmmem | m————— (— -1 R e — -1-= ——
3 St.Charles County (Darst Bottoms)

- | | - I
- Daniel 111/88% |
i Boone |11/88# |
o |
|

<0.0S5 <@.951 S
<B.095 <2.851 S
Gun Club 5/89+ 2.2 2.4 | &

Well |
r MDOH IAveragell 5
6

- | 5/89#%|
o~

"

Lty G

L

- All data in pCi/l; < = not detected;
# = analysis by MDOH; ## = analysis by SL Cod Health Dept.

A

- D-1

wd




Fe

o ]
[0 A

ety

b

< s b

Y - XITE W

water purposes,

Note’: The Twin Island Lake Resort wells are no

... P A YRR :
08 1180
+APPENDIX E
[
[ 4
MISSOURI DEPARTMENT OF NATURAL‘FESOURCES P99/909/91
WELDON SPRING SITE - MDNR MONITORING DATA WSGWSUPP
GROUNDWATER SUPPLIES IN WELDON SPRING AREA
Source | Date IGrossiRa-226IRa~-2281Th- 830!Th~832lUran£uml Gross |
| 1Alphal 1 | | | | Beta 1
Twin Isl. 14789 1<1.90 1| <@.1 | C@.1 1<R.05 1<03.0S 1| s.1 1 <1.0 1
Lake 14/89#+#1 1,6 1 @.2 | 1.0 | I I <1.8 | <1.9 |
Well #1 | | I I f | 1 I
Twin Isl. 14/89+ | 1.1 1 <@.1 | @2.3 1| 0.2 1| 0.3 1 2.1 1 <1.0 |
Lake 14/89#%) 1.4 | Q.2 1| 1.0 1 | I <1.9 | <1.0 1
Well #3 { | I | I | | i,
Twin Isl. 14789+ 1K1, 01| @.21 .31 0.3 1 ©.3 1 2.1 | 1.3 |
Lake 14/89#%1<1.8 | @.2 | <1.90 | I I <1.9 | 1.2 |
Well #4 | | I i I | } U !

L R 5. C? Y [ C~ C C c*'c* C C o .,ﬁ.s:':v,_

All data in pC/l; < = not detected;
# = analysis by MDOH; ## = analysis by SL Co. Health Department

E-1

PWSD #2 14789+ 112.7 | 2.6 1 0.9 1 2.5 1 0.6 |. 2.6 | 9.3 |
St. Ch Co. 14/B9##110.6 | 2.3 | <1.08 | | I <1.8 1 9.5 |
Well #2 17/91% 1 9.2 1 3.1 1 0.7 1 6.5 1| <@8.1 1 1.2 | 7.8 |

i i ! I i i I i )
PWSD #2 17/91% 1 B.5 1 2.8 1 0.9 1 ©.4 1 <@.1 1 1.4 1 8.5 |
St. Ch Co. | i i i I i ' | i
Well #3 | i i i i I I Y i

i | | I 1 i I ) I
PWSD #2 16/B9% 113.2 | 3.8 I .61 2.9 1 ©.81 2.4 | 10.5 |
St. Ch Co. 14/B5##| 9.3 | 2.7 | <1.0 | ) I <1.0 | 11.1 |
Well #4 17/91% 111,01 3.1 1 1.8 1 ©.3 1 <@.1 1 0.9 | 8.1 I

I I I I ) I i i i
PUSD #2 AVG 116.6 1| 2.7 | 1 1.3 1 ) ) 9.3 1
Martell 14/89% | 6.5 1 2.0 1 1.6 1 1.4 1| @.91 .21 3.9 |
Ridge 14/89%%1 4.6 | 1.5 | <1.8 | I I <1.8 | 4.8 |
SubdivisionI7?/91+ | 8.4 | 1.5 1 1.3 1 2.3 1 <0.1 1 ©.2 | S.6 |

B i i I ) I i ) I
Weldon 147894 | 6.8 | 1.2 1.8 1 1.51 1.8 1 @.6 | 9.7 1
Spring 16/89%81 4.8 | 1.3 | <1.0 | I I <1.0 1 9.0 |
Helights 17/91« 1 6.2 1 1.6 1 2.8 1 0.6 | <B.1 | 0.7 | 19.7 |
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APPENDIX F
MISSOURI DEPARTMENT OF NATURAL R&SOURCES . @8/e2/91
WELDON SPRING SITE - MDNR MONITORING DATA :

WELLFIELD AREA AND SOUTHEAST DRAINAGE - SURFACE WATER WSWFSURF
Source ! Date |IGross Alphal Radium | Thorium | Total IGross Betal
i ! Unfil/fil IRa-226Ra-2281Th-230Th-2321IUraniuml |
-------------------------------------------------------------------------- I
Femme I109/788+ | 60.6 I 2.9 2.8 1 41.2 6.9 | 48.6 130.3 [
Osaqge I ! | : | I |
Slough | { | I I [ [
West i i | I | | I
i [ | [ ! | !
.............................. P, - o - - - - |
Femme 1659/788% | 28.4 I 9.7 2.7 | 12.6 7.8 ¢ 17.3 118.5 [
Osage | | | I | | 1
Slough ] I ! ] | ! !
East l I | I | 1 I
| [ . [ ! ! |
—— —————————————— ———————— e ———— - —————————— - .y |
—————————————— q——-=——$-———-———————-—-—————--——————-——————-————-—-———-——-—---- ]
SOUTHEAST!108/90» 1121.3 I 125 2.3 1 3.6 g.4 | 110.7 139.1 |
DRAINAGE 104/91« 1150.8 I 1.2 2.7 | 13.6 1.1 1 124.2 143.5 |
(Valley 104/91#%1137.4 | ! I 135.6 146.6 |
S300) | [ | ! [ { |
f { [ ! { | !
! | [ ! | | !
——— —==| ——— | e e —— |- - e B L LS e | == - -]
Valley 5300 AVG 1136.5 I 1.4 2.5 1| 8.6 2.8 | 123.5 143.1 |
i { I '

Note: The Southeast Drainage (Valley S300) flows southeast from the Weldon
Spring Chemical Plant into the Missouri River downstream from sampling
location SW-1012 and upstream from from sampling location SW-1013.

(See Appendix F-1)

All data in pCi/l; ¢ = Not detected
# = Analysis by MO DOH; ## = Analysis by SLCODOH

F-1
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APPENDIX G
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@8/22/91
MORIVBK

MISSOURI RIVER SURFACE WATER (Raw Water)

MISSOURI RIVER BACKGBROUND RADIATION MONITORING DATA

Source

MISSOURI RIVER AT WELDON SPRING AREA

IGross Betal
IUnfil/fil

Total

Uranium
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hbhll data in pCi/Zl; < = not.detected;

U

MISSOURI RIVER AT JEFFERSON CITY BOAT RAMP

» = analysis by MDOH; »+ = analysis by SL Co. Health Dept.

G-2

Source | Date Gross Alphal Radium. I Thorium i Total iIGross Betal
[ IUnfil/fil IRa-226Ra-2281Th-230Th-2321 Uranium (Unfil/fil |
------- |mmmmcnn | crn e cee | crac e e | mrrmcmcccce—— | - - |- !
JC 197688+ 110.5 I 0.2 <9.051 0.2 <0.0351 2.7 112.8 |
Boat 111789+ | S.4 1 8.2 g.3 1 9.5 g.3 1| 2.3 1 7.3 1
Ramp 119/9%% { 7.7 |1 9.2 2.5 | <@.1 <K@g.1 | 3.2 i19.0 !
198/91% I S.5 2.6 | ! I 3.6 3.2 1| 9.9 7.1 |

| { | t f | §

MDCOH tAveragel 7.3 1 @.2 I i 3.0 116.9 1
------- R Rt et B S B Lt oy e ettt - [ -1
JC 119/88#%1 4.2 ! 2.3 1.9 1| I 2.9 116.7 !
Boat 111/89#%1 3.3 { 9.3 1.9 | I 2.9 1 6.0 i
Ramp } ! { | { !
[ | | | | | )

! I | ! ! [ o
SLCODOHIAveraget 3.8 [ i I 2.9 |1 8.4 i
------- |mmmrmee | cemee c—cc e | cce—mccecrene | ;e cncee | e——- i -]
. JCB Ramp AVERAGE 6.1 [ i | 2.9 1 9.9 1
————re | s ———— jr—m————— o o e D e | —m—————e—— | c—- i
------- e et EE LD Sy L ettt B D D I - ——]
MO RIVER AVERAGE 5.6 3.1 | 1.0 (K1.9 | I 2.6 1 8.5 7.2 |
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MISSOUR1 DEPARTMENT OF NATURAL RESOURCES

ST. LOUIS COUNTY & CITY; SURFACE WATER AND FINISHED WATER

29/09/91
MiSSOURI AND MISSISSIPPI RIVERS BACKGROUND RADIATION MONITORING DATA

MO-MISS

MISSOURI RIVER: ST. LOUIS COUNTY !
Source | Date Gross Alphal Radium | Thorium,! Total iIGross Betal
! IUnfil/fil | 226 228 | 230 @232 | Uranjium IUnfil/fil |
-------- | == | f == wwmm | mmmmrvewcea [Unfil/fil |—cmecmeman—e]
Missouri{@as99+ (| 4.7 i .1 ©@.4 | 0.6 <G.1 | 1.4 | 8.0 i
River 110/790% | 6.0 I 9.2 @.% 1<B8.1 <0.1 1 2.6 110.6 |
Howard I085/91» | 5.0 3.0 | ¢.4 ©.3 1 8.2 <8.1 | 2.4 1 6.6 5.5 |
Bend 194/9G%n1 3.2 | 8.1 <1.0 | 1<1.9 I S.6 i
Raw 110/90%%1 4,7 | 2.2 1.8 | i 1.5 I 7.1 i
Water 111/790%»] ! I i 1.8 I 6.7 i
19S/91#%]1 4.5 | | i 1.3 I 7.1 i
! : ! | ! ! | !
{ o I ! ! { |
IAVERAGE! 4.7 | 8.2 | ! I 7.4 |
- | - l—— Rt e R | m—rr e | —me—— ———
Missourilo4/99+ (1<1.0 1<0.0S 0.3 1<@.1 <@.1 | 0.4 | 3.8 !
River 110/90+ | 1.9 1<8.1 <B.1 14B.1 <P.1 | Q.4 I 4.6 |
Howard 183/91% | 2.9 1.4 1<@.1 @.2 1<D.1 <B.1 | 1.3 I 6.1 4.0 |
Bend Pl 184/90##1<1.8 1<8.1 1.0 | 1<1.9 I 4.7 {
Finished!190/90#%1<1.0 i 8.1 1.9 | 1<1.8 I S.1 (
Water 111/790%%) } ! 1 1.6 | 5.9 i
I0S/914#1 1.8 i | 1<1.9 1 4.0 i
l i ! t | ! !
i - i ! i ! ! |
AVERAGE | i | i I 4.8 |
—_— l=-- e | e R nte | = - -1
Missouri|@4/90# | 3.6 I 8.2 9.2 1<0.1 <0.1 i 1.8 i 7.9
River 110/90% | 4.3 I 8.2 9.2 1<2.1 <2.1 | 1.9 118.7
Central 1035/91# | 6.0 1.8 ) 8.5 ©.5 1 0.3 <@8.1 | 1.6 I 7.6 6.7
Plant 104/90%%| 4.1 I 2.1 <1.0 | I<1.0 I 5.5
Raw 110/90«%| 4.0 I 2.3 <1.0 1 i 1.7 I 6.3
Water 1905/91%%| 5.9 | [ i 1.3 - 1 8.1
l ! i | i i
AVERAGE | 4.7 I 8.3 | ! VP 7.7
el Rt -1=- | == et Dt Dl -l m———- mm———— | e ——
Missourl 184/90+ | 2.4 1<0.0S ©.2 1<9.1 <@.1 | 1.7 i &.3
River 118/90» (<1.0 1<8.1 8.3 1<0.1 <P.1 | 1.4« 1 5.8
Central 105/91% | 2.0 1.8 1<0.1 <@.1 I<0.1 <@.1 | 1.2 I 4.6 4.3
Plant 104/90#»1 2.9 1<@.1 <1.9 | 1<1.0 I §.0
Finished|10/90%%}|. 1,7 I 2.1 <1.0 | i 1.2 I 4.8
Water 195/91%») 3.4 b | 1<1.08 I 4.6
| | ! i ! |
AVERAGE | ) ! ! | I 4.9
-------- I == ! —— i ! it Rt it Bl D
I L3
H-1
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Missouriigae/90% |
River 118/90= |
North 125/91= |
Plant (G4/90%+ |
Raw 119/93 %41
Water (0S5/F1 %4

| !

| !
———————— |m—————— |
Missouril94/99+ |
River 119/790+ |
Nor th 185/91+ |
Plant 1964/90% % |
Finished| 13/90#+|
Water 185791 %% |

{ |

AVERAGE |

|

MISSISSIPPI RIVER
-------- fmm—————
Miss. 194/90% |
River 118/90+ |
Chain of195/91+ |
Rocks Pl IG4/90%x|
Raw (10/90%»|
Water 19S/91%%|
| I

| |

P | -

Miss. | Q4/90+ |
River 110/90% |

Chain ofl@25/91% |
Rocks Pl104/90%+|
Finished!| 10/90%#%|
Water 195/791#% |
‘ | |

| |

- | -1

RAW WATER AVERAGE 4.8 2.3

FINISHED WATER AVG

Y e KA r
- ——— e ———— | = .
4.8 | 6.2 0.2 I1<0.1 <02.1
6.8 1<@.1 ©.4 | 2.4 Lo.1
6.1 2.5 | 6.4 0.5 1| 8,4 <0.1
2.2 I 8.2 <1.8 |
3.0 | 2.2 <1.9 1
6.7 i |
| I
4.9 i i
.......... | mmcmccence | recnee—————
2.0 1<0.95 @.2 1<0.1 <02.1
2.7 1<g.1 @.4 1<8.1 <0.1
2.4 1.8 i1<2.1 <2.1 1<@.1 <2.1
1.5 1<@.1 <1.0 |
1.8 | 2.2 <1.90 |
1.7 l |
i l
2.9 l |
.......... | mmm———e——— | —————————
.......... |m—mm—e———— | cec——————
: ST. LOUIS CITY
__________ | mm o e o | = e oo o o o e
4.4 Il 2.1 @.2 | g.2 0.1
8.0 I<g.1 @.2°1<08.1 <B.1
4.6 .1.9 1<0.1 0.3 I<8.1 0.1
3.6 | 9.3 1.9 |
4.2 I 9.2 1.6 1
4.5 | |
| l
4.9 | |
e ettt | e |=————- ———
2.4 1<8.05 0.2 1<B.1 2.1
2.1 I<g.1 <1.0 1<0.1 <@.1
1.4 1.2 1<@0.1 0.3 I<@.1 <8.1
1.9 I<@.1 <1.9 |
1.9 | .1 <<1.0
2.2

| cmm—oerece | cecc——————

All data in pCi/l; < = not detected

# = analysis by MDOH Laboratory; ## = Analysis
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Li . APPENDIX 1
{’ MISSOURI DEPARTMENT OF NATURAL RESOURCES . 07/11/91
COLDWATER CREEK RADIATION MONITORING DATA ’
r SURFACE WATER ' COLDNACR
‘J SURFACE WATER (Raw Water) » ' |
r Source | Date IGross Alphi Radium i Thorium lUraniumiGross Betal
LJ ' i jUnfil/fil |Ra-226Ra-228B|Th-230Th-2221 Total 1Unfil/fil |
- | = |- - - { - | i |
p McDonnell ig3/90%) S.2 1 <2.1 g.4 | ©.8 <@.1 1| 3.5 1 7.0 1
i Blvd. 110/90# 4.0 1 <@.1 2.4 1 0.3 <2.1 ) 3.5 1 728 |
Bridge 105/791»1 2.9 2.6 | 0.2 2.3 1 .2 <K@©.1 | 3.5 1 7.3 9.8 1|
at SLAPS | | l | . | | |
= ] | I I | [ {
. I ) | | | |
AVERAGE ! | 4.0 | 1 2.4 | 3.5 1 7.4 |
- ——wececes | ccecee | oee- | - -- -— e e | e ——
iJ Ballfielol @33/90%| 4.3 | @.2 2.2 1 0.6 <K2.1 | 3.9 1 7.1 |
Ditch 118790+ 4.7 | <@.1 <K@.1 | ©.3 <K@.1 | 3.0 | 8.2 1
B | [ ! ] | ! I
_ | l | | | | 1
-J | ) | l | | 1
| ! | | | | |
:J AVERAGE | | 4.5 | ! 0.3 | 3.0 1 7.6 !
] emerecee- |re—e—- | e meten | e cce e —-—— |—rm—ecco———- | ——————- e ee——- !
St. Cin 103/99%1 3.6 I <@.1 2.3 2.8°<2.1 1 1.6 1 S.4 1
.‘ Park 118/790%1 5.5 | <@.1 2.4 | <B.1 2.2 1 2.6 | 7.0 1
195/791#) 2.6 2.3 1 0.3 .2 | <@.1 <Ko.1 | 1.6 1 4.5 4.0 1
‘J | | . | | { { 1
1, ! I ' ) : |
- | | | ! ) : [
d AVERAGE | | 3.9 | ' I 1.9 1 S.6 |
--------- el e T L e e e L Rt T S ey PR -| !
- Ferdinand103/90#) 4.0 | <@.1 2.3 1 1.0 <K@.1 | 1.7 1 6.9 1
J Park L1G/90%) S5.0 I <2.1 1.0 ) <@.1 <0.1 | .61 7.5 . 1
18057911 2.5 1,5 | <@.1 2.6 | 8.1 <K@.1 1 1.31 4.7 4.6 1
. | [ | oo [ ! l
; | . | I | | | |
o ! ! | | ! ! |
AVERAGE 1| °* I 3.8 | 1 ) 1.9 1 6.1 |
€ eceece—— | ——————| ——f- - ———|c—r e e———— | m——— | e —— ———
o COLDWATER CR AVG &4.0 2.1 | 2.4 | | 2.5 1 6.6 4.8 1
- | == - ——- -1 -1 | ==
J All data in pCi/lj < = not detected

# = analysis by MDOH Laboratory
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&.3 3 NFORMATION MEMNO 9/12/91
1o OEPARTMENT OR DIVISION

FROM DZPARTMENT
Davé lsedan ' DNR/DEQ/Administration

RE:

Radiation Monitoring Report

O TAKE NECESSARY ACTION - 0O PER YOUR REQUEST

O FOR YOUR APPROVAL O RETURN

0O RepLy A O riLe

O FOR YOUR COMMENTS O FOR YOUR SIGNATURE
XX FOR YOUR INFORMATION O PREPARE FOR MY SIGNATURE

Attached for your use is a copy of MDNR's updated
report on radiation monitoring related to the St. louis
area radioactive waste sites. .

1f you have any questions or comments, please give
me a call at (314) 751-4533.

~
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