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SECTION 1 

SUMMARY 

Wastes generated from uranium processing and other activities between 
1947 and 1967 were stored at a 21.7 acre site located adjacent to and 
directly north of the St. Louis - Lambert International Airport. 	In 
addition, about sixty truck loads of contaminated scrap metal and a 
contaminated vehicle were buried on site. During 1966 and 1967, most 
of the stored residues were sold for their' mineral contents and removed 
from the site. As part of the Airport Authority's acquisition permit, 
all on-site tructures were razed and buried on-site. Contaminated soil 
from the barium sulfate residue storage area oas removed to an abandoned 
quarry at Weldon Springs, Missouri; one to three feet of clean fill was 
spread over the site. 

The property was conveyed to the Airport Authority specifically for 
aeronautical use, and for the development, improvement, operation or 
maintenance of the airport. The deed specifies that the property not 
be leased, sold, salvaged or disposed of by the Airport Authority or 
used for other than airport purposes wIthoUt the written consent of 
the Administrator of the FAA. 

The primary purpose of this Environmental Impact Assessment (EIA) is 
to evaluate the adequacy of the Quit-Claim Deed, used to protect public 
health, safety and environmental quality. The assessment evaluates two 
proposed actions: (1) the use of this deed to control present radiation 
exposure from the si.te, and (2) the use of the deed to control anticipated 
radiation exsosure from the site after the burial of approximately 18,300 
to 50,000 yd of contaminated material from a former AEC/NRC licensed 
site (the Latty Avenue site) located about 3/4 mile northeast of the 
airport storage site. Four alternatives to the proposed actions are also 
evaluated: 	(1) complete site decontamination with removal of radioactive 
material to an unidentified location; (2) release of the site for "un-
restricted use" with no further action; (3) release of the site for 
"unrestricted use" after burial of contaminated material from the Latty 
Avenue site; and (4) continued restriction of the site with no development 
of the site permitted. 

The site slopes gently to the west toward Coldwater Creek which borders 
the site. Groundwater recharge occurs to the east and on the site itself 
and flows toward this creek. Due to the underlying lacustrine (lake bed) 
deposits, most groundwater which infiltrates the site empties into 
Coldwater Creek. Stormwater runoff from the site also drains into this 
creek, either by direct overland flow or through drainage ditches which 
parallel the site. Water quality and quantity of Coldwater Creek, are 
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however, most influenced by runoff from developed areas (the airport, 

industrial and residential areas, etc.) and industrial and municipal 

discharges. The stream provides excellent dilution potential even 

under low flow conditions. 

The site flora and fauna are characteristic of disturbed areas (old 
fields), while the wildlife habitat of the site is considered of low 
value. There is little in the way of aquatic life in Coldwater Creek 
because the stream is highly stressed by low water quality and highly 
variable stormwater flows. Endangered species are not known to inhibit 
or utilize the site or Coldwater Creek. No wetlands occur within the 

site or this segment of Coldwater Creek. 

The predominant land use in the vicinity of the site is industrial or 
airport related. The site and much of the adjacent area are zoned for 
industrial use. A ball park is located adjacent to the northern border 
of the site and Brown Road, while the closest residential area (75-100 
people) is located about 1/2 mile due west of the site. Land use plans 
project a slight increase in industrial and residential development of 
vacant open space area within one-mile of the site. There are no 
cultural or archaeological resources known to exist on-site or within 

a reasonable distance from the site. 

Land use plans, regulations and deed restrictions strongly restrict 
development of the site. Zoning regulations allow industrial use of 
the site with flood plain restrictions for the west end of the property. 
Air Navigational Space Regulations of the St. Louis County_Zoning 
Ordinance restrict the height of objects within the central and eastern 
two thirds of the site. FAA regulations further restrict or prohibit 
the construction, erection, alteration, or growth of any structure, tree 
or other object in the approach area of the runways that interfere with 
the use, operation, or future development of the airport. Recent County 
and Airport Master Plans propose airport expansion on or up to the site, 

involving runway or/light system use of the area. 

A topographic and radiological survey of the site was completed upon 
completion of this cleanup (1971). At this time, ground surface dose 
rates were generally less than 0.05 mrad/hr (none exceeded 1.0 mrad/hr) 
(ORNL 1978 and Table 4-1). The most recent radiological survey of the 
site and its environs (Haywood et al, 1978) identified surface soil 
levels of U-238 from background to 600 pCi/g, and Ra-226 from two to 
460 pCi/g. For comparison, the 1976 survey (Ryan et al, 1978) identified 

U-238 levels from background to 890 pCi/g and Ra-226 from background to 
1300 pCi/g. Concentrations of Ac-227 ranged from background to 1100 

pCi/g. The highest levels of surface contamination found during both 
surveys were off-site, in and around the drainage ditch along the northern 

perimeter of the site. The results of external gamma and beta-gamma 

exposure measurements (Haywood et al, 1978; EG&G, 1977; Ryan et al, 1978) 

confirm the existence of contamination in and around these ditches. 

1-2 
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External gamma radiation levels at one meter ranged from background to 
300 uR/hr; while beta-gamma radiation levels at one centimeter ranged 

from 0.02 to 4.6 mrad/hr. Other areas of surface contamination were 

scattered throughout the site. 

Subsurface contamination of U-38 and Ra-226 were similar to the levels 
identified for surface soils. Soils within the western portion of the 
site were more contaminated, reflecting past burial of contaminated 

materials. 	In general, most subsurface contamination was within the 

top six feet of soil. 

Groundwater collected from test holes drilled on- and off-site (Haywood 
et al, 1978) showed U-238 contamination; Ra-226 and Th-230 at background 
levels; and an elevated level of Pb-210 in one hole. Samples of water 
and sediments taken from Coldwater Creek during both surveys identified 

background levels of these radionuclides. 

Outdoor concentrations of Rn-222 were also sampled by Haywood et al (1978). 
Concentrations averaged 0.33 pCi/1 which are comparable to background 
levels. Radon emanation rates were calculated to be 0.08 to 14 pCi/ 

square meter-sec. 

Radiological impacts from the first proposed action (use of the deed 
to control present radiation from the site) include (1) accumulation 
of contamination in soil and sediments from surface water runoff and 
erosion; (2) potential accumulation of Rn-222 and its daughters in 
buildings in concentrations which exceed guidelines; and (3) possible 
exposure from on-site surface contamination. The Quit-Claim Deed 
limits on-site impacts by preventing excavation and drilling and 
requires that external radiation exposures be maintained at acceptable 

levels. 	It does not control exposure from present off-site contamin- 

ation. 	Impacts from groundwater use, resuspension of particulates, 
,outdoor exposure to Rn-222 and its daughters, and mechanical redistri-
bution of radionucOdes are not anticipated. 

No siynIflcant non-radiological impacts are anticipated from the first 
proposed action. Minor loss in vegetation and wildlife habitat, gen-
eration of fugitive dust, erosion, and noise may result from activities 
required to reduce external radiation to acceptable levels and to clean- • 

up off-site contaminated areas. 

Radiological impacts from the second proposed action (use of the deed 

to control anticipated radiation exposure from the sitc after burial of 
the Larry Avenue material) include (1) sort term impacts resulting 
from disposal of the 18,300 to 50,000 yd of contaminated material 
according to the NRC (1978) plan and the conceptual engineering study 
(Appendix I), and (2) long term impacts associated with future use of 

the site and potential migration of contamination off-site. 	Impacts 

anticipated for the first proposed action will also be expected from 

1 -3 
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implementation of this proposed action. However, the burial of the 

Latty Avenue material on-site could increase these exposures. The Quit-
Claim Deed will not control or prevent excavation of this material if 

buried above the 1971 topographic survey reference contour specified 

in the deed. 	If such excavation were to occur, possible impacts from 

Rn-222 and its daughters accumulating in buildings constructed directly 
on or with this material and/or resuspension of particulates could 
conceivably exceed limits. 

Short term non-radiological impacts under this proposed action will also 
be increased by burial activities. 	Erosion, fugitive dusts, noise, 
loss of vegetation and wildlife habitat will occur to a greater extent 
during the burial activities. However, as with the first proposed 
action, the Magnitude of these impacts will be minor. No significant 
long term noh-radiological impacts are anticipated from this proposed 

action. 

Mitigating measures which could be employed to reduce exposures or 
impacts resulting from implementation of either of the proposed actions 
include: 	(1) decontaminating off-site ditches to levels consistent 
with as low as reasonably achievable (ALARA) objectives; (2) stabilizing 
the site to limit future erosion; (3) providing maintenance to the 
stabilized site; (4) requiring any building constructed on-site to 
comply with 10 CFR 712 or prohibiting um-site buildings; (5) altering 
the deed to prohibit on-site excavation without prior written NRC 

approval; and (6) utilizing the site as a police driver training facility 
as specified by Graves (1978). With implementation of either of the 
proposed actions and these mitigating measures, the contamination and 
exposures related to the site should be within guidelines and standards. 

The environmental impacts of the four alternatives considered are: 

Alternative 1 - Complete Site Decontamination With Removal of Material 
to an Unidentified' Location - calls for excavating contaminated soil 
located on- and off-site and contaminated scrap and building rubble 
previously buried on-site. The major advantage of this alternative 
is that the site could be released for unrestricted use. The dis-
advantages are: short term impacts could be considerable; radiation 
impacts could result at the disposal site; and site clean-up would be 
extremely expensive. The expense is probably not warranted since use 
of the property will remain limited by airport zoning restrictions. 

Alternative 2  - Release for "Unrestricted Use" With No Further Action - 
calls for removal of restrictions in the Quit-Claim Deed pertaining to 
radiological concerns. Under this alternative, current levels of ex-
posure and off-site migration could greatly increase through unrestricted 

use of the site. An advantage of this alternative is that no further 
action or cost would be required. A disadvantage is that the potential 
impacts concerning exposure to and/or migration of radioactive material 
off-site would be greatly increased. 

• 

• 
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Alternative 3  Release of the site for "Unrestricted Use" After 
Burial of Contaminated Material From the Latty Avenue site - calls 
for disposal of Latty Avenue material according to the NRC (1978) 
plan and the conceptual engineering study (Appendix I), coupled with 
the restriction release of Alternative 2. Cost effective disposal of 
this material would be the advantage of Alternative 3. The disadvantages 
of this alternative would be the same as those of Alternative 2, 
magnified by the addition of this contaminated material. 

Alternative 4  - Continued Restriction of the Site With No Development 
of the Site Permitted - would require repossession of the site by the 
government and convertion of it to a government storage facility for 
total land use control, restriction on-site exposure, and control of 
off-site migrations. Under this alternative only casual exposures 
would be rece(ived by individuals visiting or monitoring the site. 
The main advantage of this alternative is the elimination of possible 
on-site doses from "unrestricted use", while the major disadvantage 
is the prohibition of the direct use or development of the site. 

Selection of either of the proposed actions over Alternatives 1 or 4 
has to be evaluated within the objectives of the Department of Energy 
Formerly Utilized Sites Remedial Action Program - to develop remedial 
action protocols for the management of contaminated sites in a manner 
that not only is cost effective in protecting public health and 
environmental quality, but also permits further use of these sites 
and resources. 

• 
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SECTION 2 

DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

2.1 PURPOSE 

The Division of Environmental Control Technology of the Office of 
Assistant Secretary for the Environment, Department of Energy (DOE) is 
conducting a program to identify radiological conditions at sites uti-
lized by the Manhattan Engineer District and Atomic Energy Commission 
during the early development of nuclear energy. The primary goal of 
this program ;- referred to as the Formerly Utilized Sites Remedial 
Action Program (FUSRAP) - is to develop remedial action protocols for 
the management of contaminated sites in a manner that not only is cost 
effective in protecting public health and environmental quality but also 
will permit further use of these sites and resources. At the majority 
of these sites, DOE is authorized only to characterize radiological 
conditions, to assess alternative remedial actions, and to recommend 
actions and specifications which will permit the release of these sites 
for unrestricted use. The purpose of this Environmental Impact Assess-
ment (EIA) is to evaluate the adequacy of present restrictions on site 
activities as specified in the Quit-Claim Deed used to convey the St. 
Louis Airport Storage Site (hereafter called the airport storage site 
or the site) to the St. Louis-Lambert Airport Authority in meeting 
these goals. 

2.2 DESCRIPTION OF THE SITE 

The 21.7 acre site is located approximately 15 miles northwest of down-
town St. Louis and directly north of the Lambert-St. Louis International 
Airport (Figure 2-1) The airport storage site is bordered by Brown Road 
to the north and east, Coldwater'Creek to the west, and the Norfolk and 
Western Railroad to/the south (Figure 2-2). 	In 1947 the Manhattan 
Engineer District acquired the property for the purpose of storing resi-
dues generated during uranium processing operations at the Destrehan 
Street Refinery and Metals Plant. The site was operated by the Manhattan 
Engineer District and later the Atomic Energy Commission until 1953 when 
it was turned over to Mallinckrodt Chemical Works. 

The Destrehan Refinery utilized pitchblende ores until 1955. The pro-
curement contract with African Metals required the Government to store 
the pitchblende raffinate (referred to as AM-7) and radium bearing 
residues (referred to as K-65). The AM-7 was stored at the site on the 
ground and in the open, while the K-65 was stored at the site in drums. 
Raffinate residues (AM-10) generated from later operations at the 
Destrehan Refinery using non-pitchblende feedstock and a barium cake 
residue (AJ-4) were also stored at the site on the ground and in the 
open. Other wastes stored on-site included: 	used dolomite liner and 
recycle magnesium fluoride liner generated as slag; tailings from an 
Interim Residue Plant built in 1955 to recover uranium from thc magnesium 
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FIGURE 2-2 SITE OVERVIEW - SEPTEMBER 1978 
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fluoride slag; 50,000 empty drums; 3,500 tons of contaminated steel and 
alloy scrap; and 2,400 drums containing miscellaneous residues, Japanese 
uranium containing sand, and contaminated scrap materials. The tailings 
from the Interim Residue Plant (referred to as C-101) were stored in a 
large concrete pit originally built to store the radium-bearing residue 
(K-65). 	In addition, fifty to sixty truckloads of contaminated metal 
scrap and a contaminated vehicle were buried in low areas within the 
western end . of the property and later covered with clean fill. 

In 1966, the Atomic Energy Commission sold the ore residues stored at 
the airport storage site to Continental Mining and Milling Company. By 
1967, the remaining stored residues were removed from the site to a 
former AEC/NRC licensed site at 9200 Latty Avenue, Hazelwood, Missouri 
(hereafter dalled the Latty Avenue site) approximately 3/4 mile north-
east of the .,airport storage site. After removal of these residues, on-
site radiation at ground surface was less than 1.0 mrad/hr; except for 
the area where barium sulfate residue (AJ-4) was stored. 	In the AJ-4 
area, residual contamination at the ground surface was about 3.0 mrad/hr. 
In fulfillment of an agreement between the U.S. Government and the St. 
Louis-Lambert Airport Authority (acquisition permit of 10 November 1969), 
the barium sulfate residue was removed and deposited at an abandoned 
quarry at Weldon Springs, Missouri; all on-site structures except the 
perimeter fence were razed and buried on-site;  and one to three feet of 
clean fill was spread over the entire site to achieve acceptable radiation 
levels. Topographic and radiation surveys of the site were conducted 
in November 1971 to document grade elevation and radiation levels over 
the entire site. Upon completion of this cleanup, on-site ground surface 
dose rates were generally less than 0.05 mrad/hr. 	Isolated areas ex- 
ceeded 0.2 mrad/hr; however, no area exceeded 1.0 mrad/hr. Since 1971, 
additional fill has been placed on-site to level off low spots for 
possible future use as a driver training facility for the St. Louis 
Police Academy. The property has not been otherwise used or maintained 
by the Airport Authority since the 1971 cleanup was completed. Radiolo-
gical surveys of the site and its environs were conducted in 1976 (Ryan 
et al, 1978) 1977' (EG&G, 1978) and 1978 (Haywood et al, 1978). These 
surveys included sampling of ground and subsurface soils, groundwater 
and surface water, external beta-gamma dose rate, and external gamma 
radiation; an aerial gamma radiation survey; and evaluating radon emanation 
and particulate resuspension. 	In addition, the topography of the site 
was resurveyed by Rowland (1977). 

2.3 PROPOSED ACTIONS  

The proposed actions are: 	(1) the use of the Quit-Claim Deed to control 
present radiation exposure from the site, and (2) the use of the Quit-
Claim Deed to control anticipated radiation exposure from the site after 
burial of contaminated material from the Latty Avenue site. 	(This proposed 
action is contingent upon transferring the contaminated material from the 
Latty Avenue site to the airport storage site.) The only difference 

• 
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between the two proposed actions is that the second includes disposal of 
approximately 18,300 to 50,000 cubic yards of contaminated material from 
the Latty Avenue site in accordance with the NRC (1978) and the concep-
tual engineering study (Appendix I) detailed decontamination plans. 

The impact of clean-up and transport of Latty Avenue material to the 
airport site is addressed in the Draft Environmental Impact appraisal 
related to the further decontamination action of the Latty Avenue con-
taminated site at Hazelwood, Missouri and Plan 1, Phase 1 Decontamin-

ation Plan for Latty Avenue site, NRC, 1978. 

The Latty Avenue material will be distributed, graded and compacted for 
possible use under the proposed Police Academy Driver Training Track 
area, but not within the 500 year floodplain. Contaminated material 
which cannot be buried under the asphalt track will be covered by 2 to 
4 feet of surtable soil. The NRC (1978) study, estimated that 55 working 
days would be required to move and secure 18,300 cubic yards of Latty 

Avenue material to the Airport site. 	Depending upon the final material 

volume, which may approach 50,000 cubic yards, (current-Radiological 
Survey of the Latty Avenue Site, Radiation Management Corp.) the working 

day effort may approach 150 days (Appendix l). 

Utilization of specific sections of the Quit-Claim Deed in the proposed 
actions may require legal interpretation and assignment to an agency(s) 
for enforcement. Some of the major restrictions of the Quit-Claim Deed 
(Appendix A; Attachment A-1) that could be applied for the protection 

of the public are: 

Deed Citation 	 Deed Restriction 

7.P - (page 6) "---future use of such tract shall 
be dependent upon the effectiveness 
of the cover and fill material in 

.. reducing external radiation to 
acceptable levels." 

7.P (1)-(page 6) "There shall be no removal of earth 
covered by excavation, drilling, or 
other disturbance without prior 
notite to the United States Atomic 
Energy Commission --- provided that 
this restriction shall apply only 
to --- the earth more than 12 inches 
below the site elevations as they 

existed on October 7, 1971 ---" 

7.P (2)-(page 6) "All applicable regulatory require-
ments of the Atomic Energy Commis-
sion or any state agency having 

regulatory authority over radio-

active material shall be complied 

with." 

Number 

1 

2 

3 
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'WS54. 1 • 
Number 	 Deed Citation 	 Deed Restriction  

4 	 3. - (page 1) 	"---coal or mineral rights, reserved 
to or outstanding in third parties ---" 

5 S 	 7. - (page 2) 	"---any such subsequent transferee 
assumes all the obligations imposed 
upon the grantee by the provisions 
of this instrument." 

6 	 7.A - (page 2) 	"That no property transferred --- 
shall be used, leased, sold, sal-
vaged, or disposed of --- for other 

1 	 than the airport purposes without 
the written consent of the Adminis-
trator of the FAA." 

7 	 7..L - (page 5) 	"---the grantee will keep --- an 
airport layout map --- showing --- 
(c) the location of all existing and 
proposed nonaviation areas and of all 
existing improvements thereon and 
uses made thereof and such airport 
layout map and each amendment, re-
vision, or modification thereof, 
shall be subject to the approval of 
the FAA ---" 

8 	 7.0 - (page 6) 	"---conditions upon the breach of --- 
which the Government may exercise 
its option to cause the title --- 
to revert to it, ---" 

Specific actions could range from simply requiring additional fill and 
continued restrictions of site usage to requiring an NRC license or 
reversion of the property to the Federal Government, depending upon 
future legal interpretations and the degree of enforcement of the 
Quit-Claim Deed. 

Some specific examples of actions that could be considered under the 
Quit-Claim Deed are: 

1. Deed restriction No. 1 indicates that any future use of the 
land shall be dependent upon fill material reducing external 
radiation to acceptable levels, therefore, the addition and 
maintenance of clean fill to reduce external gamma ray 
exposure and/or Rn-222 levels could be required. 
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Under both proposed actions, the Airport Authority (or transferee) is 
charged with the responsibility for the maintenance of the site, comply-
ing with deed restrictions and applicable regulations, and insuring that 
radiation exposures be kept at or below acceptable levels for whatever 

use is made of the site. Under the Quit-Claim Deed, and as long as the 
Airport Authority is not licensed tu possess source material (see 
Appendix A), the Federal Government apparently has no responsibility. 

for monitoring the Airport Authority's (or transferee's) compliance 

with all deed covenants. 

2. Deed restriction No. 2 requires notification of AEC (NRC) prior 

to excavation or drilling. 	It may be assumed that NRC could 

therefore prohibit on-site use of well water or any other 
covered action or require the actions to comply with applicable 
regulatory requirements (i.e. 10 CFR 40 and thereby 10 CFR 20). 

3. All deed restrictions, Nos. 1-8, could possibly be used to 

restrict future use of the site. The Government Service 
Administration (GSA), on behalf of the Federal Aviation 
Administration (FAA), could stipulate which specific actions 
are acceptable. This could be accomplished through a release 
of certain deed restrictions which would be recorded in 

the Property Records. 

4. Itris possible that deed restrictiocis Nos. 2 and 3 could 

be interpreted to prohibit deposition of the Latty Avenue 
material under the proposed NRC plan (1978) (see Appendix A). 
This should be evaluated, as deed restriction No. 2 would be 
circumvented by the NRC plan and access to significant quanti-
ties of contaminated material would be permissible unless other 
deed restrictions (No. 3) are invoked or the deed modified to 
prohibit excavation of this material through bi,laieral agree-
ment between the Airport Authority and the Federal Government. 

The key aspect of the Quit-Claim Deed is enforcement. For purposes of 
this assessment only deed restriction Nos. 1 and 2 above were assumed 
to be enforced. These two restrictions are the only ones that directly 

provide for radiological protection. Deed restriction No. 3 does prohibit 
any action which is inconsistent with AEC(NRC) regulatory requirements. 

However, since this restriction does not define specific measures, none 
were included in the proposed actions. Other deed covenants restricting 
land use pertaining to FAA regulations and zoning ordinances may also 
limit use of the property. For example, the exclusion of structures 
other than those rieeded for navigation needs or specifically exempted 
by the FAA indirectly limit use of the property and, consequently, 

on-site exposure. 

• 



2.4 ALTERNATIVES TO THE PROPOSED ACTION 

The following four alternatives have been evaluated: 

Alternative 1 - Complete Site Decontamination With Removal of Radio-
active Contaminated Material To An Unidentified Location - entails ex-
cavating contaminated scrap and building rubble previously buried on-site, 
and contaminated soil located on-site and in off-site drainage ditches. 
The intent of this alternative would be to obtain radiation exposure 
levels for this site as close to background as is economically feasible. 

The economic feasibility of this alternative is questionable due to the 
large quantity of excavation that may be required (assuming 20 acres to 
a depth of s'ix feet (see Section 3.8), approximately 200,000 cubic yards 
would have to be removed from the site). 	In addition, a sufficient 
volume of clean fill would be required to return the site to its present 
topographic elevation. The location of an existing rail line adjacent 
to the site makes transportation by rail to an acceptable site the most 
probable transportation mode. 	It is assumed that cost constraints would 
necessitate selection of a disposal site having rail off-loading facilities. 

The main advantages of this alternative are the complete cleanup of the 
airport storage sire, relocation of all contaminated material to an 
isolated location, and the elimination of the need to monitor compli-
ance with the restrictions in the Quit-Claim Deed. Assuming that the 
contaminated material would be shipped to a licensed disposal site, NRC 
criteria for performance objectives for the siting and stabilization 
of uranium mill tailings (contaminated soil and rubble, in this instance) 
would have to be met. However, due to the extremely large volume of 
material involved, this would be a poor utilization of a licensed burial 
site. 	If the material were to be moved to a U.S. Government Storage 
Facility, the NRC performance criteria would also be met. However, in 
addition to the cost of excavating, hauling,-and disposal of the con-
taminated material , there would be costs for on-going maintenance and 
monitoring programs. 

Alternative 2  - Release of the Site For "Unrestricted Use" With No Further 
Action - entails removal of restrictions in the Quit-Claim Deed pertaining 
to radiological concerns. Site use, however,'would remain restricted by 
zoning ordinances and FAA regulations. This alternative assumes that 
the Airport Authority would still have to comply with all state and Fed-
eral regulations. However, there would be no reversion of the property 
to the Federal Government for non-compliance with the covenants of the 
Quit-Claim Deed. The disadvantage of this alternative is that no assurance 
is provided the Federal Government that the radioactive contaminated 
material would remain on-site, that on- and off-site contamination would 
be minimal, and exposure levels acceptable. 	Under this alternative it 
may be necessary for the Airport Authority to be licensed by NRC to 
possess source material. 	If a license were to be required, compliance 
would insure protection of health and the maintenance of environmental-
quality. 

• 
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Alternative 3  - Release Of The Site For "Unrestricted Use" After Burial 
Of Contaminated Material From Latty Avenue Site - is similar to Alternative 
2 in its actions except that approximately 18,300 to 50,000 cubic yards 
of radioactive contaminated material from the Latty Avenue site would 
be buried above the 500 year floodplain area of the site. The material 
would then be covered with a minimum of 2 to 4 feet of clean fill in 
accordance with NRC (1978) plans. Disposal activities would comply with 
all applicable guidelines and would follow standard engineering practices 

for disposal' of hazardous materials. The removal of covenants of the 
Quit-Claim Deed pertaining to the control of radiation exposure, i.e., 
"unrestricted use", and the assumptions that the Airport Authority would 
still have to comply with all applicable regulations, and might have to 
be licensed,by NRC to possess source material, would also apply to this 

alternative. 

Alternative 4  - Continued Restrictions Of The Site With No Development 
Of The Site Permitted - entails repossessing of the site by the Govern-
ment, converting it to a Government Storage Facility, and allowing no 
private sector or further airport-related development of the site. 
Government repossession is considered the only way to achieve total 
control of land use. Advantages to this alternative would be that dis-
posal of Letty Avenue material would be expedited, and Lhe Government 
would'be directly responsible for controlling on-site and off-site ex-
posure to radiation. The major disadvantage of this alternative is that 
it does not allow other use of the site. As with the proposed actions 
and all other alternatives, FAA Regulations would still apply to the 

S ite. 

Table 2-1 summarizes the separate actions that occur in the proposed 

actions and alternatives. 
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• Table 2-1 

Comparison of Actions Within 
Proposed Actions and Alternatives 

Proposed Actions Alternatives 

J. 
	 2 1 2 	3 	4 

Actions 

Excavation of on-site 
contaminated material 

• 

Removal 	of 9n-site 
contaminated material 

• 

Storage of Latty Avenue 
material 	on-site 

• • • 

Addition of 	clean 	fill 	on-site 
with 	vegetative 	stabilization* 

• • • • 

Removal of Deed 
radiological restrictions 

Unrestricted landuse of bite 

Possible source material 
license required for authority 

Reversion of site ownership 
to the U.S. Government 

No land development of site 

• 
Mitigating Actions  

Clean up of Brown/Road 
ditch off-site/ 

Disposal of Brown Road 

material on-site 

Possible Alteration of 

Quit-Claim Deed 

Prohibit on-site excavation 
above 1971 topographical 
elevation 

• • 	• •• 	• 	• 

• • 	 • 	• 

• 	 • 	• 

Prohibit buildings on-site 	• 	 • 

or building compliance with 
10 CFR712 

  

• Also a Mitigating Action 

•0ccurs or Required by Actions or Alternatives 



fDeos.•••••■las..... 

• 
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SECTION 3 

ENVIRONMENTAL SETTING 

3.1 CLIMATE, METEOROLOGY AND AIR QUALITY  

Climate and Meteorology  - The site has a modified continental climate 
due to its location near the geographical center of the United States. 
Major regional air masses influence a four-season climate that has few 
prolonged periods of extreme cold, heat or humidity. The alternating 
invasions of St. Louis by warm, moist air from the Gulf of Mexico and 
cold, dry ai1- from Canada, as well as the passage of frontal systems, 
generally from the west, produce a variety of weather conditions. 	In 
winter daily 'maximum temperatures are below freezing less than 20 to 25 
days a year. Summer daily maximums exceed 90 0F on the average 35 to 
40 days a year. 	Normal annual precipitation is a little over 35 inches. 
The driest months are December - February and the wettest April - June, 
with one to two week droughts not unusual. Snowfall averages less than 
20 inches per winter. Thunderstorms occur on the average between 40 to 
50 days per year. A few of these storms are severe with hail and damag-
ing winds. During the entire period of record (1852 to 1978) there have 
been only four tornadoes in St. Louis which produced extensive damage 
and loss of life. 

National Weather Service Data taken from the Class I Weather Station at 
Lambert Field in St. Louis shows that the prevailing winds tend to be 
southerly, having a frequency of occurrence of 11.9 percent from the 
southern sector, and about 8.4 percent, each from the southeast and 
south-southeast sectors. The next most prevalent winds derive from the 
westerly sector and the west-northwest sector, at frequencies of 10.2 
and 9.2 percent, respectively. The combined frequency of occurrence 
from these five sectors (out of a total of sixteen) will amount to about 
48 percent of the'time (for all atmospheric stability classes). This 
wind pattern will probably be the most significant dispersion parameter 
when assessing the impact of potential radionuclide concentration levels 
on annual downwind dose levels. Local climatological data from St. 
Louis, 'including long-term normals, means and extremes are presented 
in Table 3-1 (NOAA 1977). 

Air Quality  - Since the site has a continental type climate, low level 
inversion frequencies at the site will be closely related to the diur-
nal cycle, where there is a definite tendency for nocturnal stabilization 
and daytime instability. Estimates of inversion frequency (percent of 
total hours) are presented in Table 3-2 (Hosler 1961). 

Korshover (1960) reported thit approximately seven stagnation episodes 
lasting four days or more occurred in the St. Louis area associated with 
major anticyclones during the period 1936 to 1956. 

3- 1 
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Table 3-2 

Inversion Frequency* 

Winter 35 
Spring 30 
Summer 34 
Fall 44 

Annual 35 

*Percent of Total 	Hours. 

The St. Louis Air Quality Control Region is not attaining national 
standards with regard to particulates, sulfur dioxide, carbon monoxide, 
and photochemical oxidants. The Missouri Department of Natural Re-
sources is developing strategies for control of stationary sources 
with regard to particulate matter and sulfur dioxide levels. The De-
partment is also developing a transportation plan to control excessive 
carbon monoxide (CO) and reactive hydrocarbons, the latter of which is 
considered to be the primary precursor to the oxidant problem. Signif-
icant contributions from automobile and transportation traffic at the 
airport and its vicinity have been assumed by the authorities and may 
ultimately influence the disposition of the airport site for use with 
automobile-related activities. However, as State law now stands, the 
State and city do not have the statutory authority to control indirect 
pollution sources, such as highway and parking lots. New legislative 
authority will be required to implement such elements of a transporta-
tion control plan and should not influence the use of the site. 

3.2 GEOLOGIC ELEMENTS  

Regional Geology  - The site lies in the Central Lowlands physiographic 
province of the United States, near the boundary with the Ozark Plateau 
province. The Central Lowlands are characterized by relatively stable 
flat-lying rocks of Paleozoic age with gently rolling topography. 	In• 
contrast, the Ozark Plateau is an elevated, ruggedly dissected plateau 
of lower Paleozoic rocks. 	It has been an area of mild uplift since 

Paleozoic time. 

St. Louis is located on the crest of a broad anticline, Waterloo-Dupo-
Florissant Trend. There are no major active faults associated with this 
structure. The Cape Au Gres Fault is a major east-west trending struc-
ture located about 30 miles to the north. 

Surficial geology includes Mississippian limestones; Pennslyvanian 
shales, limestones, and sandstones; Pleistocene silts and clays, and 
loess; and the Quaternary alluvial deposits of the Missouri and Missis-
sippi Rivers. The bedrock geology consists of essentially flat-lying 
limestone and dolomite formations. A slight regional northeast dip is 



modified by several minor northwest-southeast trending folds and the 

broad, irregularly shaped Florissant Basin. 	This basin is a flat low- 

land of lacustrine (lake bed) deposits of apparent Pleistocene age. 

The St. Louis area has experienced numerous seismic events over historic 

time. A search of reported events between 1795 and 1975 (U.S. Department 
of Commerce, 1978) within a 30 mile radius around St. Louis revealed 31 
events of intensity III through VII (Appendix 8). The worst of these 

would cause damage to structures, but no surface rupture would result. 
The epicenters of the New Madrid earthquakes of 1811-1812 are located 

almost 150 miles south of the site. The total destruction caused by 
these earthquakes would not be expected as far distant as St. Louis. 
Seismic risk predictions for the St. Louis area indicate the likelihood 
of moderate 'damage in the future, as has been experienced in the past. 

Site neology  - The present surface of the site slopesgently from east 
to west at a maximum five percent grade. The site topography is presented 
in depth in Figure 3-1. Since 1971 the site topography has changed con-
siderably due to erosion and the addition of fill. The site is now 
generally flat at about 530 feet above mean sea level. The west end 
of the site has several eroded gullies, while large amounts of fill, 
mainly rubble from road construction, have been added to the southwest 
and. The northwest end is still slightly depressed. A depressed drain-
age ditch runs south of Brown Road along the length of the site. The 
site is about 20 feet above Coldwater Creek which forms the west boundary. 
Micro relief of the site is highly variable because of past filling and 
grading activities. The fill has not been compacted or stabilized with 
vegetation in a systematic fashion; differential settling and erosion 

have occurred throughout the site as a result. In some areas, final 
grading was not performed, while blocky demolition rubble was placed in 
others. Non-select fill material is presently being stockpiled on the 
site for future covering operations. The site is elevated compared to its 

:surroundings, including drainage ditches along Brown Road, the railroad 
right-of-way, and ,Coldwater Creek. The predominant surface drainage is 

toward Coldwater Creek. 

The site is located in the Pleistocene Florissant Basin, which is filled 
with up to 100 feet of lacustrine silty clay over limestone bedrock. 
The clays-have a high water content and are more compressible than other 
sediments. The thickness of the lacustrine clays runs from about 50 to 
100 feet beneath the site (Lutzen et al, 1971). Natural soils which 
were developed on the site and mapped by the Soil Conservation Service 

(USDA, 1974) are of the Nevin-urban land soil association. This as-
sociation consists of deep, (three to eight feet thick) gently sloping 
soils which have developed on shallow lake deposits. They are typically 
somewhat poorly drained. Soil series of the Nevin association include 

the Menfro and Nevin soils. Menfro soils are deep and well-drained brown 
to dark yellowish brown silt' loams and silty clay barns. 	Nevin soils are 

deep and somewhat poorly drained black and mottled dark greyish brown 

silty clay barns. Menfro soils were found only in the eastern corner_ 

of the property while Nevin covered the rest. Due to the extensive grad-
ing and excavation actiyity which has occurred on the site, the present 
distribution of the soils may be less than complete. 

• 
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• Limestone bedrock at the site is the Mississippian St. Genevieve lime-

stone. This formation is known to be cavernous where it crops out five 
miles to the north and where a mature Karst topography is developed on 

it. Coldwater Creek crosses this Karst terrain between the site and 
the Missouri River where it empties. 

The sequence of filling and removal of radiological wastes at the site 
has been described in Section 2.2. Present surface cover consists of 
from zero to eight feet of non-select fill material which is extremely 
variable in size. (See Figure 3-2.) Particle sizes range from clay to 
boulder. Asphalt road surface wastes have also been deposited on-site. 

Infiltration rates for the fill materials covering the airport site 
vary from one to five inches per hour. This is due to the variable 
compaction qf the fill material. 	Published values for infiltration 
rates are 0.2 to 2.0 inches per hour for the Avin soil and 0.6 to 2.0 
inches per hour for the Menfro soil (U.S.D.A., No. 5 Soil Interpretation 
Sheet). 

3.3 HYDROLOGIC ELEMENTS  

Groundwater  - Groundwater at the site, obtained from the local paleozoic 
limestones, is of very poor quality. 	It typically contains more than 
1,000 ppm of dissolved solids and is classified as being saline by the 

State Geological Survey. 	In addition, yields from wells in these rocks 
are very low with reported specific yields being less than two gallons 
per minute per foot of drawdown. As a result of these factors, ground-
water is not generally used in the area around the airport site. Accord-
ing to records of the Missouri Geological Survey Water Resources Report 
#30, the nearest well is about 1-1/2 miles north of the site. There are 

no records of any producing wells within a one mile radius of the site. 
The water needs of the area are met by treated Mississippi River water. 

From observations/at monitoring points installed on the site, the direc-
tion of groundwater flow at the site is from the topographic high area 
in the east corner toward Coldwater Creek in the west corner (Figure 
3-3). Groundwater recharge occurs in the topographic high areas to the 
east and on the site itself. The net flow indicates that most of the 

groundwater which infiltrates into the site will discharge into Cold-

water Creek. 

The rate of groundwater movement has been calculated to be 0.019 feet/ 

day using Darcy's Law: 

K i 
V - 

a 
where: 

v = groundwater velocity 
K = permeability (SCS Soil Interpretation Sheet #5) 
i = hydraulic gradient 
a = porosity of sediment 

• 
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Using the calculated groundwater velocity, the average daily groundwater 
discharge into Coldwater Creek from the site is estimated to average 

450 gallons per day. 

Surface Waters  - Coldwater Creek which borders the site, is approximately 
19 miles long. 	It originates at a small lake in Overland, Missouri, and 
runs north-northeast through 13 communities in St. Louis County. The 
specific point of origin is a spring-fed pond. Coldwater Creek eventu-
ally drains into the Missouri River four miles above the junction of the 
Missouri and the Mississippi Rivers. The total watershed area is ap-

proximately 36 square miles. 

The Coldwater Creek watershed is becoming urbanized at a rapid rate. 
The creek is predominantly used for the conveyance of significant 
amounts of stormwater runoff, particularly from the impervious sections 

of the exte6sive residential, industrial, and airport land uses in the 

watershed. 

The site is located in the upper half of the watershed. Runoff leaves 
the site by evaporation, seepage into the groundwater system, or through 
overland drainage to Coldwater Creek. All of the surface drainage from 
the site is intercepted by drainage channels along the northern and 
southern boundaries of the site (along Brown and Banchee Roads), and 
flows to Coldwater Creek. Surface erosion has resulted in sections of 

the site becoming bare ground. 

No wastewater collection or water distribution systems are known to lie 

within the site, according to the Metropolitan Sewer District (MSD) in 
St. Louis and the St. Louis County Water Company. However, a 12 inch 
water distribution line is located on the southern side of the right-of-

way for Brown Road; 

There are no facilities on Coldwater Creek that withdraw water for the 

purpose of providi ing drinking water. The closest water treatment fa-

cility lies on the Missouri River. This facility, however, is upstream 
of the confluence of Coldwater Creek and the Missouri River. As such, 
any discharge from the site to Coldwater Creek should not impact drink-

ing water supplies. 

The flow in Coldwater Creek at the site is controlled by the culverts 
through the Lambert-St. Louis International Airport. A Federal Insur-
ance Administration (U.S. Department of Housing and Urban Development) 
Flood Insurance Study (FIS) has been prepared for the community of 
Hazelwood, Missouri. This study presents the results of detailed hy-
drologic and hydraulic analyses for Coldwater Creek. The Hazelwood FIS 
analyzed flooding conditions for Coldwater Creek to the upstream side 
of the northern border of the site. The flood data (stream flow and 
water surface elevations) developed for this study are directly appli-

cable for analyzing on-site flooding conditions (Table 3-3). 
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Table 3-3 

Stream Flow and Water Surface Elevations 

for Coldwater Creek at the Airport Storage Site 

Flood Recurrence 
Interval 

 

% Chance of 
Occurrence in a 

Given Year 
Stream 
Flow  

(cfs) 

Water Surface 
Elevation  

(ft/ 

   

10 year 10 4,400 521.5 

50 year 2 . 	4,700 

100 year 1 4,800 522.52 5  
500 year' 0.2 5,100 523.0 

A source of."average-day" flows in Coldwater C"reek is a survey performed 
by WESTON whereby stream discharge was measured for three consecutive 
days in September 1978, The values that were observed were 10.3, 2.8, 

and 3.2 cfs. The 10.3 cfs measurement was taken after a rainfall event 
of 0.2 inch. The average flow in the Creek, based on the last two 
measurements taken, is approximately 3 cfs during dry periods. 

This information is helpful in determining a dilution factor for ground-
water flow into Coldwater Creek from ihe site. The average groundwater 
flow has been determined to be 450 gallons per day (6.8 x 10" cfs). 
The dilution factor for groundwater flow (stream flow to groundwater 
flow) for this "average daily" Coldwater Creek discharge is 4400:1. 

ID 
Based on the water surface elevations presented in Table 3-3, flooding 
is restricted to the western edge and northwest corner of the property 
(Figure 3-1); while the deposition of fill in the southwest corner of 

the site has reduced the flooding potential of this portion of the site. 
The 500 year flood event (worst case) should cover approximately 5 per-

cent of the site. ; 

The surface water quality of Coldwater Creek is heavily influenced by 
runoff from the airport and other developed portions of the watershed, 
and by industrial point sources located downstream of the site (Table 
3-4). The segment of Coldwater Creek from the Lambert-St. Louis Inter-

national Airport to the Coldwater Creek Wastewater Treatment Facility 
(approximately 5.5 miles) is classified as a "protected stream" (Mis-

souri Department of Natural Resources, 1977). 	Its designated use is 

to provide industrial process and cooling waters. 
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Table 3-4 

Point Source Discharges to Coldwater Creek 

Facility 	 - 	Discharge  

Coldwater Creek Wastewater Treatment Facility 
Lakeside Hills Subdivision 
Ford Motor Company 
McDonnell-Douglas 
Diversified Metals 

Treated Wastewater 
Treated Wastewater 
Cooling Water 
Cooling Water 
Cooling Water 

• 

Discharge requirements state that, "No effluents, except unpolluted 
cooling water, shall be discharged to protected streams". These streams 
are covered by the "General Criteria" listed in Table 3 - 5, but do not 
have specifit requirements with regard to concentrations of given 
water pollutant constituents. 

Table 3 - 5 

General Water Quality Criteria 

The following water criteria shall be applicable to dll waters of the 

State at all times. The Clean Water Commission will require all neces-
sary and reasonable measures to prevent water quality from being less 
than these minimum standards. The waters of the state shall be: 

a) Free from substances that will cause the formation of putre-
scent or otherwise objectionable bottom deposits. 

b) Free from oil, scum, and floating debris in sufficient amounts 
to be unsightly or deleterious. 

c) Free from materials that cause color, odor, or other conditions 
in such degree as to create a nuisance. 

d) Free from substances or conditions that have a harmful effect 
on human, animal, or aquatic life. 

The Areawide Waste Treatment Management Study identified alkalinity, 
ammonia, fecal coliform, iron heavy metals, oils, dissolved oxygen, 
phenols, phosphate, and total dissolved solids as contributors to the 
poor water quality of Coldwater Creek (Table 3-6). Results of an ex-

tensive sampling program of Coldwater Lreek conducted by Coleman (1971) 
are presented in Appendix C. 

Stormwater runoff from the site drains to Coldwater Creek either by 
direct overland flow or through drainage ditches along Brown Road and 
the Norfolk and Western Railroad right-of-way. Table 3 - 7 lists the 
rainfall amounts and runoff rates for several design storm events based 
on procedures developed by SCS (1972). Predicted surface runoff from • 



Table 3.6 

Water Quality Problems in the Coldwater Creek Watershed 
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• 	the site is insignificant compared to the flow in Coldwater Creek for 
the given design storm events (Table 3-3). As such, stormwater runoff 
pollutant loads from the site should be significantly diluted by the 
background flow in Coldwater Creek. 

Table 3 - 7 

Site Rainfall and Runoff* 

Design Event 
	

Rainfall (inches)* 
	

Runoff (cfs)  

• 

10 year 5.0 22 
25 year 5.7 28 
50 year 	, 6.3 34 
100 year 	- 7.0 40 

*After. U.S. Department of Commerce, 1961. 

Given the nature of the existing land use and topography, sediment load-
ing of Coldwater Creek may be as high as 30.7 tons per year from the 
site (Table 3-8). Due to the narrow and deep cross section of stream 
channel and the large quantity of surface water runoff, eroded sediments 
are flushed downstream. The stream bed is eroded and comprised of heavy 
clay and a gravel/rock substrate. 

Table 3-8 

Erosion-Sedimentation Volumes From 
The Airport Storage Site 

Type of Event/Loading  

Average Annual 

Average Daily 

Values Normally Exceeded Once in 
design storm event:** 

20 years 
10 years 
5 years 
2 years 
1 year 

Sediment Loading (tons*)  

30.7 

0.08 

14.3 
11.4 
10.4 
3.6 
5.8 

*Based on the Universal Soil Loss Equation (EPA, 1976) - See Appendix D 
**Total sediment loading from event. 
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3.4 Bloonick. ELEMENTS  

Plant Communities  - The site is in north central St. Louis County, 
located within the area where prairie and forest merge. The Ozark hard-
wood forest occurs within the hilly upland southwestern portion of the 
county and extends southward through the lower section of the state. 
The prairie .  that once extended into St. Louis from the northwest most 
likely covered the rolling upland of the northern part of the county 
including the airport area. 	In this transition zone, the Ozark flora 
dominates on broken rocky ground along streams while the prairie flora 
occupies the more level and open upland. 

One area, the Florissant Basin, in particular, was at one time a rich 
prairie (SC. Louis Co., 1973, Lark 1978). 	The site lies within this 
shallow depression and the Coldwater Creek watershed which was a 
lake formed' by temporary damming during the gracial period. As the 
waters dried up, the area developed slowly into a marsh and then a rich .  

prairie. 

It is most likely, therefore, that the St. Louis-Lambert International 
Airport area and the airport storage site were tall grass prairie rather 
than having affinities toward the Ozark woodlands. Dominant plant species 
of the uresettlament prairies included: 

Big .bluestem 
Indian grass 
Little bluestem 
June grass 

Andropogon gerardi  
Sorghastrum nutans  
Andropogon scoparius  
Koleria cristata 

• 

      

• The prairie was quickly developed for agriculture and today it is the 
most restricted vegetation type within the seven county region. Aside 
from relic prairies on hilly river bluffs, many of the native prairie 
species may be found in old fields, along railroad rights-of-way and 
roadsides. Further description of St. Louis habitats may be found in 
An Introduction to the Biological Systems of St. Louis,  1975. 

Although the site may have originally had the greatest affinity for 
prairie species, it has been greatly disturbed over its long history of 
land use. 	It currently could be described as disturbed. urban open 
space. A general vegetation map of the area is given as Figure ,3 - . 

In late summer the dominant ground cover on the site was sunflower, 

Helianthus  annus; goldenrod, Solidago nemoralis,  giant' ragweed, 
Ambrosia trifida,  and nodding foxtail, Setaria faberi.  For a number of 
years the airport has maintained the site, through seasonal mowing and 
cutting of tall trees. Much of the site had been mowed just prior to 

the field visit in late August. Although herbicides are used on paved 
areas of the airport nearby, only mowing has been performed on the 
site. Dense thickets of ragweed, goldenrod and sunflower remain along 
the rail line edge of the site and on deposited fill areas which could 

not be mowed. • 
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Scattered trees occur along the fence line south of Brown Road and on the 
banks of •Coldwater Creek. These include red mulberry, box elder, slip-
pery elm and black cherry. Within the site, a small stand of young 

mulberry, cherry and cottonwood extends from the property line at the 
. west end of the site along Coldwater Creek. Cottonwood is the most 
successful colonizer found throughout the site, with one tree at the 
east end of the site measuring 10 inches in diameter. Other colonizing 
trees include box elder, black willow and tree-of-heaven. A short list 

of dominant plant species found on the site is presented in Appendix E. 

Wildlife and Wildlife Habitat - Although plant species remnant of the 
former prairie may occur on the site or along the railroad right-of-way, 
wildlife in the area are most likely those species characteristic of 
urban open space. The proximity of the vegetation along Coldwater 
Creek and the open grassland of the adjacent playing fields and airport 
grounds shoilld strongly affect site fauna. 

Grasses and weedy plants of the site support large numbers of grass-
hoppers, leafhoppers and spiders. American or Fowlers toads as well as 
garter snakes and box turtles likely occur on the site. The pocket 
gopher, eastern mole, house mouse and Norway rat are the most likely 
common small mammals on the site, although short-tail shrews may also 
be present. In the past, moles and gophers have been reported to cut 
underground cdbles ot the airport. Rabbits are probably the most com-
monly visible mammal on the site and surrounding fields. 

Coldwater Creek serves as a corridor for wildlife, particularly large 
mammals. Raccoons, opossum, woodchuck, squirrels, skunks and fox may 
travel along this corridor daily to use nearby areas such as the site. 
The extensive fields and edges of the airport grounds also serve as a 
refuge for these species. 	In addition, feral dogs have been a problem 
on the airport in the past. They apparently were able to escape notice 
on the edges of the airfield and in the culverted portions of Coldwater 
Creek running undeir the airport and opening at the west end of the site. 
During the recent short field survey, one canid scat was found on the 
site, which consisted entirely of rabbit fur and crustacea parts. 

Birds utilizing the site habitats strongly reflect the surrounding 

fields and stream woodlands. Flocks of grasshopper sparrows were ob-
served on site as were pigeons, mourning doves, redwing blackbirds, 
grackles, starlings, cardinals and goldfinch. One covy of bobwhite 
were flushed and one palm warbler and ruby-throated hummingbird were 
also observed. 

Other birds that are likely common to the site include eastern meadow-
larks, horned larks, song sparrows, mockingbirds, and robins. Depending 
on the populations of mice and gophers on the site, red-tailed hawks, 
rough-legged hawks, kestrel and other raptors common to the airport 
grounds may visit. 

• 

• 
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St. Louis lies on the central Mississippi flyway for migrating waterfowl. 
Canvasback, ring-necked duck, mallard and lesser scaup are a few species 
that extensively use this flyway. Wetlands on the Missouri and Missis- 

- sippi rivers, and reservoirs surrounding St. Louis provide the greatest 
majority of habitat for these waterfowl during migration. During spring 
and fall migration periods, a few ducks have been reported on shallow 
rainwater pools on the airport. Use of these pools and Colawater Creek 
within the site vicinity is probably minimal and insignificant. 

Aquatic Life  - Coldwater Creek historically (Rains, 1978) has supported 
little aquatic life (fish or macroinvertebrates) below the airport. 
Upstream stations, however, have revealed the presence of an aquatic 
community which may be termed "normal" for an urban stream such as this. 
Olsen (1970) states that minnows, crayfish, snails, and some aquatic 
insect larvae were found in the stream section from Overland to the 
airport. However, as also mentioned by Coleman (1971), this section of 
the stream is adversely affected by debris and urban refuse dumped into 
the stream. Coldwater Creek is not fished to any known degree (Missouri 
Conservation Commission, 1978-personal communication), nor is it used for 

water-based forms of recreation. 

Below the airport, aquatic biota is severely impacted by spills of oil 
and gasoline (Rains, 1978, personal communication). A one-day, 100- 
yard, reconnaissance of the stream conducted on 31 August 1978 revealed 

the presence of only snails (Physa),  a few midge larvae (Chironomidae),  
and two minnows (Pimephales).  The substratum, littered with masses 
of debris and gravel/rock beds, revealed signs of severe oil pollution 
when disturbed. However, algal species were well represented by diatoms 
and unicellular green algae which covered'stream bed rocks. Short 
growths of filamentous green algae were observed in riffle zones. 

, Although industrial discharges to the stream have been significantly 
curbed since' 1960, Coldwater Creek is still adversely affected by air-
port runoff water; trash and debris, and high volumes of surface runoff 
from nearby industrial developments. Trash was sighted in trees ad-
jacent to the streambank up to 12 feet above normal stream levels. The 
poor biological health of the stream is attested to by the lack of nor-
mal populations of fish (shiners, catfish, minnows, carp) and macro-
inVertebrates (mayflies, caddisflies, aquatic beetles, mollusks, and 
crayfish). Only two studies, both short-term, have been completed in 
recent years which describe existing aquatic biota (Olsen, 1970 and 
Coleman, 1971). The results of both of these studies concur on the 

poor condition of Coldwater Creek below the airport. 

Endangered Species  - A list of rare and endangered plant and animal species 
reported to occur within St. Louis County is presented in Appendix F. The 

status of each species and the likelihood of occurrence on the site are 

noted. 	In as much as the site has been heavily disturbed over a long 
period of time it seems highly unlikely that any of these species cur-
rently exist on the site. However, it should be remembered that many_ 
rare prairie plants occur today in relic populations in nld fields aid 

along railrnAd rights - of -wdy such as the site of interest. Compared to 



• wildlife habitats surrounding the site it is unlikely that any of these 
species would utilize the site or more importantly, that it may become 
valuable to their existence. The Pallid shiner could occur in Coldwater 
Creek, but it is doubtful that it would tolerate the poor water quality 
of the stream section near the site. Raptors, such as the barn owl, 
sharp-shinned hawk and peregrine falcon could potentially pass over the 
site in search of mice, songbirds and pigeons, respectively, but this is 
considered insignificant. 

Wetlands  - Most of the wetlands that once existed in the St. Louis area 
have been lost to drainage, for various purposes, including mosquito 
control, agriculture, urban development, and flood control (Missouri 
Botanical Garden 1975). Those few remaining occur along the Mississippi 
predominantly in St. Charles County. No wetland classification is 
known for the Coldwater Creek Watershed. 

Resource Use  - The site and the immediate airport vicinity have received 
little attention in the past from nature or environmentally oriented 
interest groups. No structured visits or interest in the area has been 
reported. An exception is the attention of local birders to observe a 
snowy owl wintering on the airport two years ago. Due to the restricted 
nature of the site hunting is not allowed. 

3.5 LAND USE ELEMENTS (EXISTING AND  PROJECTED) .  

Land Use  - Current land uses immediately surrounding the site are shown 
in Figure 3-5. More than two-thirds of the land within one-half mile 
of the site is in transportation uses - primarily Lambert-St. Louis 
International Airport. Table 3-9 presents land use by category. 

Table 3-9 

Existing 

Land Use Category 

Land Use: 	1975 

Percent of Total 	Area Within 
0.5 	mile 1.0 	mile 

Transportation 69.3 42.0 
Industrial . 4.1 27.8 
Residential 6.4 10.3 
Vacant 8.0 9.8 
Commercial 11.5 8.8 
Public 0.6 1,0 
Recreational 0.1 0.3 

Total 	Acres 680.0 3,830.0 

Source: 	Fiscal year 1975, Technical Summary Report: 
Land Use and Socio-economic Projections. 
East-West Gateway Coordinating Council. 
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• Land use immediately adjacent to the site is dedicated to transportation 

commercial and recreation uses. 	Immediately south of the railroad 
tracks and the street is the Lambert-St. Louis , International Airport. 
To the west and southwest, separated by roads, the McDonnell Douglas Cor 
poration parking tots abut the site with office buildings and other fa-
cilities somewhat more removed. North of the site is the Berkeley Khoury 
League Park which extends to Coldwater Creek. Only the eastern portion 
of the park is used for formal recreational activities. At the corner 
of Eva Avenue and Brown Road there is a small truss and lumber company. 
Ford Motors maintains a large plant about 1/2 mile north of the site; 
while General Motors, Kruger Co., Georgia Pacific Co., Southern Cross 
Lumber Co., Diversified Metals Corp., and several other small industrial 
facilities are located within 1/4 mile of the site. 

The land use plans for the area do not show any major land use changes 
within a 1/2 mile radius of the site. For the. area within one mile radius 
of the site the major changes anticipated in land use by the year 2000 
are an additional 250 acres in residential use and 90 acres for trans-
portation related use, thus utilizing most of the presently available 
vacant land within this one-mile zone. The St. Louis County General 
Plan - History Element (August 1973) refers to the Lambert - St. Louis 
2000 Plan identifying an extension of Runway 24 to the northeast so that 
the end of the runway is very close to the site. The Lambert - St. 
Louis International Airport 1975 - 1995 Master Plan (1979) does not include 
this extension but does propose utilizing the Berkeley Khoury League 
Park area as port for short take-off and landing aircraft. 

Population Centers  - There are no sizeable population centers within one 
mile of the site. The nearest population center is comprised of 75 
to 100 people residing about 1/2 mile due west of the site in an indus-
trially zoned area of Hazelwood. The nearest population center (about 
1,500 people) northwest of the site, is located along Chapel Ridge Drive 
about one mile from the site; however, most of Hazelwood's population 
is north of Interstate 270, more than a mile and a half north of the 
site. By the year;2000, an estimated 1,500 additional people may live 
within 1 mile of •the site. 

Employment Centers  - There are three major concentrations of employment 
near the site: McDonnel . Douglas Corporation, Ford Motors, and Lambert-

St. Louis International Airport operations. McDonnel Douglas which is 
adjacent to the site employs 32,600 people. Ford Motors and the airport 
facilities are located 1/2 and one mile from the site respectively. 

Transportation  - Immediately north of the site is Brown Road, a four-
lane State Route, serving as a major access route for the employment 
centers in the vicinity. Average daily traffic on Brown Road at the 
site entrance is 17,000 vehicles. The peak hour volume at the same 

location is 2,000 vehicles or 12 percent of the 24-hour volume. The 
heavy peak hour traffic near the site is primarily associated with the 
employment centers located in the vicinity of the site. Traffic acci-
dents on Brown Road increased from 136 in 1976 to 175 in 1977. 	How,. 
ever, for the first four months of 1978,   the number of accidents re-
ported have been slightly reduced (45 in four months). 

3- 1 0 



• 
Recreation - Berkeley Khoury League Park has been developed by the City 
of Berkeley on land leased from the Airport Authority. The park is 

mainly used for recreation programs between April and the middle of 
September. Baseb_all and softball games are scheduled on weekdays for 

three hours in the evening (since there are no lights provided) and for 
eight hours on weekends. The participants for these games include 253 
children of •5-17  age group and 200 adults of the 18-40 age group. 	In 
addition, there are on the average 20 spectators for each game. Each 
team plays six home games. Occasionally 5 or 6 elderly couples play 
golf in the park. 

During fall months, there is one soccer game played on both Saturday 
and Sunday. , This involves approximately 75 children between the ages 
of 5-14 as participants, and approximately 50 spectators for each 
game. The average time for a soccer game is ... two hours. 

The park is maintained by six volunteers. 	During games the volunteers 
work two hour shifts on weekdays and three hour shifts on weekends. 
Additional maintenance work is periodically conducted by these volunteers 
which may account for an additional 10-12 hours per week at the park. 
The volunteers are between 25 - 55 in age. 

• Zoning  - The site is toned fur M-1 industrial uses although the western 
half of the site is also designated as flood plain by the St. Louis 
County Department of Planning (Figure 3-6, Zoning Map). The portions of 
Hazelwood adjacent to the site are zoned for either heavy industrial or 
light industrial development. The area within one mile of the site 
within the City of Berkeley has been zoned industrial, transportation, 
commercial and single family dwelling. The single family dwelling area 
is very close to the one mile limit northeast, east and southwest of 
the site. At present the eastern two-thirds of the site is under height 
limitations (see Figure 3-7) imposed by the Air Navigation Space 

' Regulations, St. Louis County Zoning Ordinance. Structures must be less 

than 12 feet in height at the southern boundary and 33 feet at the northern 
boundary. 

3.6 ARCHAEOLOGICAL - HISTORICAL ELEMENTS  

There are no archaeological or historical sites or districts which are 
included in the National Register of Historic Places within one mile 
of the site. The Meyer House and Daniel Bissell House located two miles 

to the north and 4 miles to the east respectively, are the closest 

National Register listings. 	The Office of Historical Preservation, 
Missouri Department of Natural Resources, could identify no known cul-
tural resources within the airport storage site or its environs (Weichman, 

1978, Appendix G). 	In addition, due to previous disturbance to the 

property, the Office of Historic Preservation does not consider an 
in-field cultural resource assessment of the site warranted. 

3-21 



4% • ■.1'1■■ 	 \P■ 
	  INDUSTRIAL 

COMMERCIAL 

EMI RESIDENTIAL 

RECREATIONAL 

TRANSPORTATION 
(AIRPORT) 

STITUTIONAL 

FORMERLY A.E.C. 
AIRPORT STORAGE SITE 

ENVIRONMENTAL IMPACT ASSESSMENT 
ST. LOUIS COUNTY, MISSOURI 

FIGURE 3-6 
COMPOSITE ZONING MAP 

(AS OF MAY 1978) 



0 

BA NEE ROAD 

SCALE IN IN FEET 

100 
	

100 
	

200 
	

300 

RUNWAY 17 APPROACH 

BERKIt EY KHOURY LEAGUE PARK 

	

. 	

--1--  + 	4-  4- 	
-4-- -1  

r • • • •

. 
• 	

- 

NORFOLK 8. WESTERN RAILROAD 

1 	
...... 

LAMBERT-ST LOUIS INTERNATIONAL AIRPORT 

FORMERLY A.E.C. 
AIRPORT STORAGE SITE 

ENVIRONMENTAL IMPACT ASSESSMENT 
ST. LOUIS COUNTY, MISSOURI 1 

0 PARKING 

1 	 0 1 	1 

'ELEVATIONS %REFER TO 1977 DATUM 
(SEE FIGURE 3-1) 

RUNWAY APPROACH 

MOST RESTRICTIVE 

LEAST RESTRICTIVE 

540 LIMITING ELEVATION • 

• 0 	SPOT GROUND 
527 ELEVATION 

- - - PROPERTY LINE 

- - FENCE LINE 

	PAVEMENT 

FIGURE 3-7 

AIRPORT APPROACH RESTRICTION ZONES 



3.7 NOISE 

 

• 
Airport Noise  - Predicted noise level exposures for the site are 
presented in the planning study, "Lambert-St. Louis International Air-

port 1975 - 1995". 	(Ralph M. Parsons Company/Gruen Associates, 1975). 
Such noise levels are given as the Noise Exposure Forecast (NEF). This 

is a mathematically derived index of the exposure to noise which may be • 
expected in the future. The NEF system includes subjective reactions 
to noise, such as a few flights per day may not be too bothersome, but 
many per day of the same noise level may be far more disturbing. Two 
time periods are used to weight the number of flights (Galloway, W.J. 
and Bishop, D.E., "Noise Exposure Forecasts: •Evolution, Evaluation, 
Extensions and Land Use Interpretations," FAA-NO-70-9, August 1970). 

The WEE 30 an NEF 40 contours were selected as criterion levels for 
this study based on the following generally accepted interpretation 
of these values for land use planning: 

 

• Less than WEE 30 
	

- Essentially no complaints expected; 
noise may interfere with community 
activities. 

• NEF 30 to NEF 40 

	

	- Individuals may complain; group 
action possible. 

• Greater than NEF 40 

	

	- Repeated vigorous complaints; 
group action expected. 

The site falls in the "below 30" NEF rating, based on the predominant 
number of flight paths occurring along the two major northwest-southeast 
runways. This WEE rating basically places the study site into a "back-
ground" noise category for future conditions. 

However, at present, % there is still moderate use being made of the two 
alternate runways: north-south (No. 17) and northeast-southwest (No. 
24). Since the northern terminus of each of the runways is about 1,000 
feet from the site, use of these runways for military or propeller 
aircraft (a common use) or commercial jets (infrequent) raises the NEF 
rating to the maximum rating of 45. Current noise levels at the site are 
very high during periods of military jet activity. 	Such activity will 
continue into the foreseeable future, primarily due to the presence of 
McDonnell Douglas and the Air National Guard. Annoyance from military 
aircraft is far greater than for commercial planes due to the lack of 
noise suppression on their engines. Future noise levels from commercial 

aircraft should continue to decrease as more advanced, quieter aircraft 
are brought into service; the trend for military jets will not show a 

parallel decrease, however. 

• 
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• 
Other Noise Sources - The site is affected to a minor degree by noise 
generated by traffic on Brown Road and by trains on the Norfolk and 

Western Railroad. 

Peak traffic loads adjacent to the site are 2,000 vehicles per hour, 
with an overall daily (24 hour) average of 17,000 vehicles. This volume 
of traffic occurs predominantly during the morning and evening rush 
hours as workers drive to and from the many industries in the area. Al-
though the mix of trucks to cars is not known, local traffic patterns 
indicate that truck traffic along Brown Road is minimal, primarily for 

local delivery. 

Train movements on the Norfolk and Western average ten operations per 
day; this inCludes four scheduled freight through-trains and six local 
switching operations. These low levels of activity, as well as the 
industrial-zone 40 MPH speed limit on the Norfolk and Western, dictate 
that noise levels from the railroad adjacent to the site are low. 

• 

• 
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3.8 RADIOLOGICAL CHARACTERISTICS  

A radiological survey of the site was performed in September of 1978 
(Haywood, et al, 1978). Results include evaluation of radon emanation, 
evaluation of particulate resuspension, well hole "loggings", external 
beta-gamma and gamma measurements, radon emanation measurements, surface 
soil analyses, water and water sediment analyses, and groundwater analy-
ses. This survey was a follow-up to the survey performed by ORNL in 
November of 1976 presented in detail by Ryan, et al (1978). The 1976 
survey included sampling of surface soil, subsurface soil, groundwater, 
and off-site surface water. External beta-gamma dose rate and external 
gamma radiation measurements were also made. An aerial gamma radiation 
survey was performed by EG&G (1977). Unless otherwise stated, all 
references to analytical results are to ORNL analyses. 

Surface Soil  - The survey in 1978 included 15 surface soil samples, all 
taken outside the fence near the ditches around Brown Road. All samples 
were analyzed on a dry weight basis. U-238 concentrations ranged from 
background levels to 600 pCi/g while Ra-226 ranged from 2 to 460 pCi/g. 
Only three of the samples showed U-238 concentrations at or above 172 
pCi/g.* All but two of the samples showed Ra-226 levels in excess of 
5 pCi/g. The results of gamma-ray spectrometry analyses of surface 
soil samples taken in 1976 are summarized in Figures 3-8 through 3-10. 
Concentrations of Ra-226 range from a background level of 0.5 pCi/g to 
a maximum of 1300 pCi/g. Of the 68 measurements for Ra-226 in soil 
presented in Figure 3-8, 19(28%) arc above 5 pCi/g. Six of the 19 samples 
were taken from inside the fence line, three on the southwest end and 
three on the east end. The remaining 13 samples were taken outside the 
fence line along the northern boundary adjacent to Brown Road. From the 
results of these few samples it may be assumed that the entire property 
outside of the northern fence, along Brown Road, is above or near the 
value of 5 pCi/g for R-226. 

U-238 concentrations in surface soil samples ranged from a background 

level of 0.6 pCi/g to 890 pCi/g. Of the 67 measurements for U-238 in 
soil presented in Figure 3-9, ten were at or above 172 pCi/g. Again, 
seven of the ten contaminated samples were outside of the fence line 
.along the northern boundary adjacent to Brown Road. The three samples 
within the fence line indicated contamination of three areas in addition 
to the six noted from the R-226 analyses. Concentrations of Ac-227 
ranged from less than the limit of detection to 1100 pCi/g (Figure 3 - 10) 

Surface soil from the drainage ditch north of Brown Road taken in 1976 

was also found to be contaminated (Table 3-10). 	In the 1976 survey 
five samples were taken in this ditch across from the western half of 
the site. These samples contained significant amounts of U-238 (3-72 

pCi/g), Ra-226 (1-120 pCi/g), and Ac-227 (1-160 pCi/g). The north ditch 

is connected to the south ditch by two culverts. 

*This corresponds to .05% Uranium, a licensable quantity. 
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Table 3 - 10 

Surface Soil Analysis for Drainage Pathway 
North of Brown Road - , 1976 

Grid Coordinates 

Concentration 	in pCi/q 
U-238 Ra-226 Ac-227 

S7 + 00/R 12 + 00 55 94 I60 
S6 + 50/R 14 + 00 3.0 1.4 
S6 + 00/R 16 + 00 13 	. 100 80 
55 + 25/R 18 + oo 72 120 81 

55 + OU/R 20 + 00 18 16 1.5 

The most significant area of surface contamination found during both 

the 1978 and 1976 surveys was outside the site fence, in and around the 
drainage ditch south of Brown Road. The contamination extended from the 
west end of the site along the ditch almost to the east end of the site. 
Other areas of surface contamination were found throughout the site. 
The west end of the site showed a higher frequency of these contaminated 

areas. 

Subsurface Soil  - Subsurface contamination levels were determined through 
two methods. Samples from well holes were taken at various depths for 
analysis by gamma-ray spectrometry. Second, a scintillation probe was 
used to "log." holes (including the 7 from which samples were taken) at 
various depths. Ra-226 concentrations were estimated by comparing the 
"logging" results (scintillation probe readings) to the concentrations 
found through gamma-ray spectrometry. 

As part of the 1978 survey 36 subsurface soil analyses were performed 
(Table 3-11). The samples were generally composited over a range of 
depths. The observed concentrations of U-238 and Ra - 226 were similar 
to the ranges seen in surface soils. The results of gamma-ray spec- 
trometry analyses of subsurface soil taken in 16 different holes in 1976 
are summarized in Table 3-12. The two holes on the east end of the site 
(Nos. 15 & 16) show no significant contamination. The five holes on the 
west end showed varying degrees• of contamination. Peak concentrations 
of all nuclides were at a depth of less than three feet in all holes. 
Many of these depths are no longer appropriate since up to 15 feet of 

fill has been added on the west end. 

The results of well hole "logging" for estimating concentrations of 
Ra-226 are summarized in Table 3-13 for the 1978 measurements and Table 
3-14 for the 1976 measurements. The "logging" results showed that peak 
concentrations were usually found at less than three feet. Ten of the 
holes drilled in 1978 showed peak concentrations at depths greater than 
three feet. The depth of maximum concentration ranged up to 15 feet in 
one west end hole. However, these depths represent present conditions 
and cannot be compared with the 1976 results due to the addition of fill 
between 1Y/6 and 1978. In general, the contamination that was found was 

within the top six feet of soil. 
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Table 3-11 

Concentrations of U-238 and Ra-226 (pCi/g) 

In 1978 Subsurface Soil Samples 

Grid 
Coordinates Depth U-238 

ITETTTT 
Ra-226 

77711 (fti 

S3+50 R14+00 0 - 	5.0 18 14 
S3+50 R10+00 0 - 20.0 2.5 2.7 
S4+00 R8+00 0- __ 21 
S2+00 R8+00 1.5 64 - 140 
S1+00 R6+d0 0 - 20.0 22 7.7 
S1+00 R2+00 0 - 20.0 35 <1 
S2+00 R4+00 o - 20.0 69 6 
S3+00 R6+00 o - 20.0 1.7 <1 
S1+00 R10+00 0 - 20.0 2.8 
S0+01 	R12+00 2.0 62 
S2+00 R12+00 1.5 38 130 
54+00 R12+00 2,5 __ 64 
S1+00 R14+00 0 - 20.0 10 20 
S0+50 R16+00 0 - 20.0 18 4.4 
S2+00 R16+00 o - 20.0 1.3 <1 
S4+00 R16+00 0 - 20.0 -- <1 
S3+00 R18+00 0 - 20.0 96 19 
S1+00 R18+00 0 - 20.0 7.1 6.3 
S0+01 R20+00 o - 20.0 8.3 4.7 
S2+00 R20+00 0 - 20.0 51 440 
S3+50 R20+00 0.5 -- 35 
S1+00 R22+00 o - 20.0 18 15 
S3+00 R21+50 0 - 20.0 3.6 1.3 
S0+50 R4+00 0 - 20.0 4.3 <1 
55+00 R14+00 0 - 20.0 1.8 <1 
s6+oo . R10+00 0 - 20.0 -- <1 
55+m R6+00 0 - 20.0 1.2 <1 
S4+00 R4+00 0 - 20.0 1.4 <1 
S3+00 R2+00 o - 20.0 <1 
S4+25 R13+25 0 	20.0 2.9 
Ball 	park 0 	30 1.4 1.3 
Ball 	park 0 	20 1.0 <1.0 
S4+20 R18+50 0 	20 1.1 <1.0 
S4+00 R5+50 0 	4" 390 270 
S4+00 R5+50 0 	- 	1.0 38 17 
S4+00 R5+50 0 - 2 61 



• 
Table 3-12 

Summary of Subsurface Soil Analyses 
1976 Samples 

Ra-226 	 U-238 	 Ac-227 
Grid 	 Depth 	 Depth 	 Depth 

Hole No. 	Coordinates 	•Max. Conc. 	Found 	Max. Conc. 	Found 	Max. Conc. 	Found 
(pCi/g) 	(ft) 	(pCi/g) 	(ft) 	(pCi/g) 	(ft) 

1.5-2.0 7 S1+80/R20+20 190 1.5-2.0 880 1.5-2.0 180 

9 SO+90/R20+40 150 0.5-1.0 220 0.5-1.0 39 

10 S1+80/R20+75 68 1.0-1.5 300 1.5-2.0 20 

11 S0+25/R22+00 4.8 1.0-1.5 3.6 1.0-1.5 4.4 

12 S3+50/R21+50 1000 0.5-1.0 300 0.5-1.0 45 

15 S5+60/R9+20 3.8 0.0-0.5 4.5 0.0- 0.5 3.4 

16 S4+001R5+75 1.6 0.0-0.5 1.3 0.0-0.5 1.0 

0.5-1.0 

1.0-1.5 

1.0-1.5 

0.5-1.0 

0.0-0.5 

0.0-0.5 



S03+00/R14+00 
S03+00/R10+00 
SO4+00/R08+00 
S02+00/R08+00 
S0 1+00/R06+00 
S01+00/R02+00 

S02+00/R04+00 
S03+00/R06+00 
S01+00/R10+00 
S00+00/R12+00 
S02+00/R12+00 
SO4+00/R12+00 
S01+00/R14+00 
S00+50/R16+00 

S02+00/R16+00 
504+00/R16+00 
S03+00/R18+00 
S01+00/R18+00 
S00+50/R20+00 
S02 +00/R20+00 

S03+50/R20+00 
S01+00/R22+00 
S03+00/R21+50 
S00+00/ R08+00 
500+00/ R014+00 
505+00/R14+00 

06+00/R10+00 
s05+00/R06+00 
s04+00/1104+00 
503+00/R01+50 
s06+50/1112+00 

r0/R20+00 
J-nn/Roci+nn 

O - 2.0 
1.5 - 3.0 
O - 3.0 

0 - 9.0 
2.5 - 6.0 
2.0 - 2.5 
2.5 - 14.0 

1.7 - 2.2 
1.5 - 4.0 

0 - 3.5 
o - 12.0 
O - 3.5 

2.0 - 3.5 
0 - 0.5 

3.5 - 6.5 
3.5 - 4.5 
0.7 - 1.2 

0 - 7.0 
4.5 - 8.0 
6.0 - 9.0 

0 - 6.5 
13.5 - 18.5 

O - 3.5 
3.5 - 11.0 
1.5 - 2.5 
1.0 - 2.0 
2.0 - 2.5 

0 - 0.5 

None 
None 

None 
None 
O - 4.0 
None 
None 

Table 3-13 

Summary of Ra-226 Estimates in Subsurface Soil 
1978 Samples 

Grid 

Coordinates 

Estimated Extent 
of Contaminated 

Soil  
(ft) 

Depth of 
Maximum 

Contamination  
(ft) 

Estimated Ra-226 
Concentration at 
Point of Maximum 

Contamination  
(pCi/g) 

Estimated Average 
Ra-226 Concentration 

in Contaminated Region  
(pCi/g) 

 

1.0 90 4 0 
2.0 30 20 
1.5 150 60 
1.5 170 30 
4.5 100 40 
2.0 15 10 

3.5 30 20 
2.0 15 15 
3.0 90 30 
2.0 80 35 
1.5 180 60 
2.5 lio 30 
2.5 60 30 
0.5 7 7 
5.0 300 90 
14.0 15 10 
1.0 5 5 
5.0 550 140 
7.0 60 20 
8.0 30 15 

3.5 1200 250 
15.0 150 140 
0.5 50 20 
8.5 700 • 250 
2.0 20 15 
1.5 15 10 
2.0 10 10 
0.5 20 15 

2.5 110 30 



• 	Table 3-14 

Summary of Ra-226 Estimates in Subsurface Soil 
1976 Samples 

Depth of 
Hole No. 	: Grid Coordinates 
	

Max. Conc. 	Estimated Max. Conc.  
(pCi/g) 	 (ft) 

• 

1 s2+75/R164-10 11 2.5-3.0 

2 S1+75/R16+50 1.6 

3 s0+50/R15+50 210 
- 

2.5-3.0 

4 s0+80/R154-50 iloo 3.0-3.5 

5 s2+60/R18+25 550 5.0-5.5 

6 S2+75/R18+50 1400 2.0-2.5 

7 si+80/R20+20 33 1.5-2.0 

8 s1+10/R20+60 78 1.0-1.5 

9 s0+90/R20+40 24 1.0-1.5 

10 S1+80/R20+75 30 1.0-1.5 

11 S0+25/R22+00 1.9 

12 s3+50/R21+50 46 0.0-0.5 

13 S3+75/R19+40 11 0.0-0.5 

14 s4+5o/R9+25 64 1.5-2.0 

15 $5+60/R9+20 3.3 

16 s4+00/R5+75 1.4 
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• Groundwater  - Eight samples from the holes drilled in September of 1978 
were analyzed. The results of radiochemical analyses performed by RMC 
on these groundwater samples are shown in Table 3-15. All of the holes 
were drilled off-site in and around the ditches near Brown Road. All 
holes except No. 30 showed significant U-238 contamination. The radio-

nuclides Ra-226 and Th-230 were not found at significantly higher levels 
than typical background in any of the eight holes. One hole (No. 28) 
did show elevated levels of Pb-210. Groundwater samples were taken in 
1976 in six well holes at depths of 17 to 35 feet. The results of the 
radiochemical analyses are presented in Table 3-15. Pb-210 results were 
elevated in most samples. These results may be biased high due to posi-
tive interferences in the method of analysit. U-238 was found at high 
levels in three of the five west end holes and at a peak concentration 
of 1200 pCiLl in the one east end hole. Th-230 and Ra-226 were not 
significantly above background in any hole except the one east end hole 
which showed elevated levels of Ra-226. 

The two surveys are not directly comparable because of significant 
changes in topography. Only generalized comparisons can be made. Also 
the 1978 surveys were designed to acquire additional information in 
some areas not adequately covered by the 1976 surveys. A program for 
monitor well installation has been designed and approved by ORNL. The 
locations of the wells were selected to allow for long-term, continuous 
monitoring of total groundwater discharge at the site and groundwater 
discharge through the area of presently highest radiological activity. 

Coldwater Creek Water and Sediment  - Four pairs of water and water 
sediment samples were taken in 1978 (two downstream, upstream and drain-
age ditch water). These samples were analyzed for U - 238 and Pb-210. 
All results were indistinguishable from background levels. Surface 
water and sediment samples were taken from Coldwater Creek at four 
locations as part of the 1976 survey (upstream, downstream and at both 

site outfalls). No Ra - 226 was .detected in any of the samples while 
U-238 was at essentially background levels. Sediment samples did in-
dicate some buildup of both nuclides at the outfalls only, with the 
highest levels being detected at the south outfall. The most recent 
survey of water and sediment was conducted by ORNL during April 1979 
and is presented in Appendix J. 

External  Gamma and Beta-Gamma Measurements  - External gamma and beta- 
gamma exposure measurements were made by ORNL throughout the site and 
along both sides of Brown Road. Gamma measurements were made with a 
Nal scintillation probe at a height of 1 meter and at the surface. 
Beta-gamma measurements were made with a Geiger-Mueller survey meter 

at a height of 1 cm. 

Part of the 1978 follow-up survey included external radiation measure-

ments in the ditches north and south of the site. These measurements 
included gamma at lm and at the surface and beta-gamma at 1 cm. The 
results of these surveys confirmed the existence of contamination in_ 

these ditches. The peak gamma radiation level observed wasp330 R/hr 
at lm and 580 pR/hr at the surface. The peak beta-gamma dose rate was 
1.6 mrad/hr. 

• 
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Table 3-15 

Concentrations of Radionuclides in Groundwater Samples 
(Results in Units of pCi/l) 

Location 

Depth at Which 
Water Encountered U-238 Th-230 Ra-226 Pb-210 

Hole No. 	7 	(1976)* 
S1+75/R20+15 

Role No. 	10 	(1976) 
S1+75/R20+75 

Hole 	No. 	11 	(1976) 

(ft) 

25 

20 

20 

170 

1.1 

1.9 

0.5 ** 

** 

SO+60/R22+00 

f 
35 4 0.08 0.05 7,-* 

Hole No. 	12 	(1976) 
S3+45/R21+50 35 4 <0.05 1.0 ** 

Hole 	No. 	13 	(1976) 
S3+70/R19+75 25 210 1.6 ** 

Hole 	No. 	14 	(1976) 
54+50/R9+75 17 1200 0.15 9.0 ** 

Hole No. 	26 
55+00/R14+00 17 90 <0.3 1.0 < 4 

Hole No. 	27 
S6+00/R10+00 19 114 <0.3 1.6 <5 

Hole No. 	28 
55+00/R6+00 20 230 < 0.3 <0.2 36 

Hole No. 	29 
S4+00/R4+00 13 87 <0.3 <0.2 <4 

Hole No. 	30 
S3+00/R2+00 20 8.4 <0.4 0.4 < 4 

Hole No. 	32 
Ball 	Park 19 215 < 0.2 1.4 6.6 

Hole No. 	33 
Ball 	Park 18 51 0.13 1.6 11 

Hole No. 	34 
S4+20/ R181-50 15 230 <0.3 <0.1 <5 

*Samples 	7 through 14 analyzed by ORNL 	in 1976. Samples 	26 through 34 analyzed 
by RMC in 1978. 

**Results biased high due to analytical method used. 
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• Late in the summer of 1977 an aerial survey of gamma radiation levels was 
made by EG&G Inc. The results of this survey indicated that the center 
of contamination was in the range of 45 to 62 PR/hr (Figure 3-11). This 
center was found along the north boundary about the middle of the site. 
The results, although lower than those obtained by ground survey, con-

firmed the existence of contaminated material in the ditch. The con-
tamination observed in the west end during the 1976 ground survey was 
not detected by the aerial survey. This is probably due to the fill 
added to that end of the site. 

A systematic survey was performed in 1976 by taking measurements at the 
intersection of the grid points as shown in Figure 3-12. The site was 
divided into two sections with the west end broken down into 50 foot 
grids and the east end into 100 foot grids. The results of the gamma and 
beta-gamma measurements are shown in Figures 3712 and 3-13 respectively. 
Both types of measurements revealed contamination in the same general 
areas. The highest degree of contamination was found along the drainage 
ditch south of Brown Road. Other large areas of contamination were found 
on the west end of the site and in the north central portions of the site. 
Although not shown in these figures, further surveys of the ditches north 
and south of Brown Road showed contamination in both. 

The 1976 survey included measurements in a fine grid area (50 x 50 feet) 

in the west end of the site where contaminated material was known to have 
been buried, Each grid was scanned to locate the highest area of contam-
ination. Gamma and beta-gamma measurements were then made at this point. 
The results are presented in Figures 3-14 and 3-15. Considering the 1978 
and 1976 surveys the external gamma radiation levels ranged from background 
levels to a maximum of 330 AR/hr. Beta-gamma radiation levels ranged from 

0.02 to 4.6 mrad/hr. 

Radon Measurements  - As part of the 1978 follow-up survey outdoor Rn-222 
measurements were made near the site as well as Rn-222 emanation rate 
measurements on-site (Haywood, et al 1978). The results of these measure-
ments are given in Tables 3-16 and 3 - 17. The measured outdoor concentra-
tions averaged 0.33 pCi/l, which is not significantly different from 
background. Radon emanation rates ranged from 0.08 to 14 pCi/square 
meter-sec. .These measurements were used to generate area source terms 
for radon emanating from the site. Using these data, the concentrations 
of radon in the air were calculated as a function of distance and di-
rection according to techniques given in Haywood, et al (1977). 

3.9 BACKGROUND RADIATION LEVELS  

The radionuclides of interest at this site are naturally occuring and 
vary widely with location. Surface soil samples were taken at ten 

locations throughout Missouri in order to establish background levels 
of these radionuclides. The radionuclides U-238, Th-232, and Ra-226 

were found at about 1 pCi/g in these samples. These results are consist-
ent with those reported by the National Council on Radiological Protec-
tion and Measurements for soils (NCRP, 1975). Oakley reported average 

• 
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Direction 
from 

the Site Location 

North 

East 

South 

Across Brown 
Road in ball-
park 

50 feet 
east of 
fence on 
service road 

20 feet 
south of 
railroad 
tracks near 
large bill-
board 

West Across Cold-
water Creek 
and fence in 
McDonnel- 
Douglas parking 
lot 	 6 • 

Table 3-16 

Outdoor Radon Measurements Near the Subsurface Storage Site - 1978 

Counting 
,Interval 

No. of 
Readings 

Average Rn-222 
Concentration 

Maximum Rn-222 
Concentration 

Time at Which 
Maximum Rn-22 
Concentration 

• was Measured 

6.8 

(pCi/liter) 

0.36 

(pCi/liter) 

0.99 6:26 pm 

9.0 18 0.36 0.78 12:39 pm 

12.0 24 0.34 0.96 10:31 	pm 

10.0 21 0.26 0.61 11:04 	am 



• 
Table 3-17 

Radon Emanation Rates as Measured Using 
Charcoal Canisters - 1978 

Canister 	No. Location 
Radon Emanation Rate 
(pCi/sguare-meter-sec) 

3 501+00/R20+00 0.28 

6 504+25/R13+25 • 11 

7 503+50/R10+00 2.6 

9 N of Brown Road 0.78 

15 503+00/R18+00 7.7 

17 501+00/R02+00 1.0 

18 501+00/R10+00 7.2 

18A 501+00/R14+00 14 

36 501+00/R06+00 6.6 

41 N of Brown Road 0.03 



• 
concentrations of uranium and thorium of 0.6 pCi/g and 1.0 pCi/g, re-
spectively for the U.S. in surficial soils (Oakley, 1972). 	Measurements 

of gamma-ray exposure rate were made at the ten soil sampling locations. 

- The average of these measurements was 6 pR/hr and the standard deviation 
(a) was 1.7 R/hr. 

External gamma and beta-gamma radiation measurements were made at four 

points within five miles of the site. Gamma radiation averaged 8p R/hr 
(1m above ground) while beta-gamma radiation (at 1 cm) averaged about 
0.02 mrad/hr. Oakley reported a total cosmic and terrestrial dose 
equivalent for the St. Louis area of 10 prem/hr (Oakley, 1972). A some-
what higher rate was reported by the EPA for Missouri of 12 prem/hr 
(U.S. EPA, 1,977). Although they are different units of exposure, the 
Roentgen (R)., rad, and rem are similar for the external radiation con-
sidered herd. Background Rn-222 measurements Were reported for South-
western U.S. by the EPA (1977). Levels ranged from 0.3 to 0.8 pC1/1 in 
air. No data were available for the St. Louis area. 

3-45 



• 
SECTION 4 

POTENTIAL IMPACTS OF THE PROPOSED ACTIONS 

4.1 USE OF THE QUIT-CLAIM DEED TO CONTROL  
PRESENT RADIATION EXPOSURE FROM THE SITE 

4.1.1 	Radiological Impacts  

Individuals on and off the airport storage site could receive radiation 
exposures through a number of environmental pathways as depicted in 
Figure 4-1. A total of 11 exposure mechanisms through five environmental 
pathways were considered. The relative importance of each is determined 
by the degree of contamination; the relative dose effect of the nuclide-
pathway combination, the potential or existing usage of the environmental 
pathway, and regulatory guidelines and standards for the pathway. The 
radionuclides of concern at this site are U-238, Ra-226, Rn-222, Th-230, 
Pb-210, Ac-227 and Pa-231 as well as the daughters of these radionuclides. 

Pertinent guidelines and standards as they relate tu the pathways shown 
in Figure 4-1 are summarized in Table 4-1. Although some of these guide-
lines and standards may have no legal bearing on this situation all pro-
vide a basis with which radiological parameters of the present site can 
be evaluated. 

Surface Run-Off  - Surface run-off can result in exposure to individuals 
through three major pathways: 	ingestion of contaminated water, direct 
doses from surface sediment, and the ingestion of aquatic biota exposed 
to contaminated surface water. The surface water samples taken indicated 
no observable contamination. Also the nearest point of surface water use 
for drinking is greater than 17 river miles away on the Missouri River so 
that any contamination would be diluted by additional flow of the river. 
Furthermore, the results of similar analyses on samples from Coldwater 
Creek downstream near the Latty Avenue site showed no observable contam-
ination. Therefore, ingestion of surface water is unlikely to result in 
significant exposures. 

No edible aquatic biota exists in the immediate area of the site. The 
dilution of any contamination by the Missouri River would probably 
negate any buildup of this contamination in aquatic biota. 	Further, most 
of the uranium, radium, or thorium reaching the aquatic biota will be 
concentrated in the skeletal portions of the biota which are inedible. 
This pathway will probably result in no significant exposure. 

The long term buildup of contamination in soil and sediments resulting 
from run-off is evident from the results of sediment analyses from Cold-
water Creek and the drainage ditches north of the site. The on-site 
ditch along the south border of the site may have been contaminated by. 
direct depocition or by run-off. Seven surface soil samples in the 
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Media/Pathway 	Nuclide 

Soil 	 U C Th 

Ra-226 

Ra-226 

Ground Water" 0- 236 

Ra-22A 

Th-230 

Pb-210 

Ra-226 

Table 4-1 
Comparison of Observations at the Airport Site te wi th Pertinent 

Regulatory Guidelines and Standards 
max Value Under 

The Proposed Action 

External 
Radiation • 
Radon in A;r in-222 

Daugrters 

Standard/Guideline 
	

Source 

10 CFR 40 Licensable 	USNRC, 1961 	0.054 	0.274 
Quantities 

Radioactive 
Definition cf 	 Dickson, I97E . 	5 pCi/g 	1300 pCi/g 

"Deminimus" Level 	Schiager, 1977 	4-40 pCi/g 	1300 pCi/g 

USNRC, 1960 	. 40,000 pCi/I 	1200 pCi/I 10 CFR 20 maximum 
Permissible Concen- 
trations 

Unrestricted Areas 
In Effluents To 	 30 pCi/I 	9 pCi/1 

	

2-800 ocui 	0.15 pCi/I 

	

100 pCi/1 	45 pCi/l, 

Primary Drinking 	 USEPA, 1976 	5 PCi/I 	9 PC1/I 
Water Standards 

Dose Limits To 	 NCRP, 1971 	500 nrem/yri 	660 mR/yr 
Public Individuals 

USNRC, 1976 	0.2 mrad/hr 	4.6 mrad/hr Decontamination 
Guidelines for 
Facilities and 
Equipment 

EPA Guidelines for 	USEPA, 1978 
	

10 MR/hr 	330 MR/hr 
Decontamination of 
Uranium Mill Sites 

Clean-up Criteria 
	

USNRC, 1978 	140 mrem/yr 	660 mR/yr 
For:UraniUm mill 
Sites 

13 CFR '1: Re-ec.a: 	• • CSDOE. '976 	.03 	0.00001 WL 
ctc;.ioc re ,  

Radon Daughter 
Concentration 

Basis 

0-238 in soil from 
ditch South of Brown 
Road. 

Ra-226 in soil from 
ditch South of Brown 
Road. 

Ra-226 in soil from 
ditch South of Brown 
Road. 

Water from Well Hole 
#14. 

Water from Well Hole 
r14. 

Water from Well Hole 
#14. 

Water from Well Hole 
E14. 

Water from Well Hole 
#14. 

2000 hr/yr at maximum 
Observed External 
Gamma Rate of 330 
NR/hr. 

Peak Observed Beta-
Gamma Radiation Level 
On Site. 

Peak Observed Gamma 
Radiation Levels. 

2000 hr/yr at Maximum 
Observed External 
Gamra Rate of 330 
PR/hr. 

Max Concentration 
Predicted On Site - 
Outdoors 

Limit 

10 CFR 20 Maximum 
Permissible 
Concentration In 
Air In Restricted 
Areas 

0.29 WL 

USNRC, 1960 	3 oCi/i 	0.13 pCi/1 

41 

Max Concentration 
Predicted For Worst 
Case - Indoors 

Max Concentration 
Predicted On Site - 
Outdoors 

Max, Concentration for 
Worst Case Building - 
Indoors 

 

Particulates 
In Air 
(resuspension) 

U-238 

Ra-226 

Pt,-2 10 

Ac-227 

Th-230 

10 CFR 20 maximum 
Permissible Concen-
centratior In Air 
Unrestricted Areas 

USNRC, 1960 3 oCi/m 3  

3 oCi/m 3  

1  PCi/m 3  

oCi/m 3  

0.08 oCi/m3 

0.02 

0.07 

0.07 

0.02 

0.07 

pCi/m3 

oCi/m3 

oCi/m3  

pCi/m3  

oCi/m3 

Max Concentration 
Predicted On Site - 
Outdoors 

• 

    

For mechanical 
Resuspension of 
The Surface** 

           

rtiPC would apply to surface water - no cnntamindtion was found in surface water. 
*rThis limit also imposed by the State of Missouri (1964). 
This limit is for structures other than dwellinos and schoolrooms. 

**Assumes a 5 percent disturbance of the site surface. 
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ditch south of Brown Road contained quantities of U-238 greater than 
0.05 percent by weight. Source material is defined by 10 CFR 40 as any 

material, other than fissionable material, which contains 0.05 percent 
by weight (500 ppm) uranium and/or thorium (1961). Coldwater Creek 
sediment was contaminated but at much lower levels. The contamination 
in the ditch is outside the fence and can therefore be considered off-

site. 	It was most likely deposited by surface run-off. The external 
exposures resulting from this run-off were calculated for the most prob-
able and wort case basis. Since the contamination is off-site, the 
Quit-Claim Deed, as presently enforced, has not controlled exposures 
through this pathway. The most probable case assumes the exposure to an 
individual performing road maintenance along the ditch. The exposure 
period was assumed to be one work week per year (40 hours) at the most 
highly contaminated portion of the ditch (330 AR/hr at lm). The resulting 
individual dose would be 13 mR/yr, well within -applicable guidelines. 
The worst case basis assumes th2 same exposure rate but for an exposure 
period of 2000 hours per year (standard work year). Due to the nature of 
the ditch, it is highly unlikely that an individual will occupy this area 
for this amount of time. The annual exposure on this worst case basis 
would be 660 mR/yr, above the applicable standards shown in Table 4-1. 

The only significant group of individuals which could be exposed through 
this pathway is users of Brown Road. Due to the distance from the road 
to the ditch, the air attenuation of the radiation, the shielding pro- ' 
vided by the •ehicles, and the short exposure periods involved, the popu-
lation exposure to this group is expected to be minimal. The average 
exposure rate on Brown Road will probably not exceed 5 iiR/hr above back-
ground. This is strictly a rough estimate based upon average exposure 
rate in the ditch which is then reduced by a conservative average distance 
from the ditch to the road. Assuming an individual makes two trips per 
day at 40 mph past the site the annual incremental exposure would be 
0.04 mrad/yr. About 17,000 individuals could receive this annual exposure 
'which would result in a population exposure of 0.7 person-rad/yr. 

Other exposures could result from the uncontrolled use of the contami-
nated material in the ditches. 	The only circumstance limiting exposures 
from the ditch is the improbability of long exposure periods in the ditch. 
Future use of the ditch land.and material could result in unacceptable 
exposures. Since this contamination is beyond direct control it could be 
used for fill-in yards, gardens, etc. and result in unacceptable public 
exposure. Further, run-off from the site is expected to continue which 
could increase contamination levels even further. 

It is doubtful that concentrations of radioactive materials in surface 
run-off or resulting sediments will increase significantly. 	However, the 

total area of contamination outside of the fence could increase significantly. 
Even the insignificant migration (when compared to permissible exposures and 

concentrations) can and should be prevented under ALARA concepts. Determina-

tion of the migration of material to these ditches during deed enforcement 
depends upon radiological descriptions of the site at the time the deed 

went into affect. 

• 
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Groundwater Leaching - Groundwater samples from test wells on and off-
site were contaminated. The contamination found did not exceed the 
maximum permissible concentrations for effluents from NRC licensed 

facilities os . given hi Appendix d, Table II, column 2 of 10 CFR 20 (1975). 
However the Ra-226 content in one on-site hole exceeded EPA's guidelines 
for combined Ra-226 and Ra-228 in drinking water of 5 pCi/l. The impact 
of this pathway can be considered minimal based on the probable usage 
of groundwater. The Quit-Claim Deed requires that the NRC be notified 

prior to any drilling on-site. 	The NRC could either prohibit drilling 
for drinking water or require the user to meet current drinking water 
standards. The closest existing well is almost two miles from the site. 
Any future off-site use of this water is unlikely due to low quality and 
low quantity pf the water, and the easy access to surface water through 

municipal supplies. 	In addition, most of the water leaching through the 

site flows into Coldwater Creek and becomes a - fraction of the site sur-

face water which is discussed in Section 3.3. 

Radon Emanation - As stated in Section 3-8 measurements of Rn-222 in air 
showed no detectable activity above background levels off-site. Further 
estimates of on- and off-site concentrations resulting from the site were 
made as part of the follow-up survey and are shown in Table 4-2. On-site 
the maximum contribution would be 0.13 pCi/1 which is only 26 percent of 
typical background concentrations. Off-site the maximum contribution 
would be 0.03 pCi/1 which is only 6 percent of typical background concen-
trations. These theoretical estimates confirm the results of the measure-
ments shown in Table 3-16. For conversion of Rn-222 concentrations to 
Working Levels (WO of radon daughters, Healy's (1978) empirical formula 
was used. As shown in Table 4-2 a peak level of 1E-5 WL is achieved at a 
distance of 0.05 miles from the center of the site. As shown in Table 
4-1 these levels are-well within the standards shown. On this basis, 
outdoor Rn222 and its daughters will probably result in no significant 

impacts. 

Utilizing the highe‘t emanation rates measured by ORNL (Table 3-17) ex-
pected concentrations of Rn-222 in a theoretical worst case building 
were made using the method presented by Healy (1978). Assuming the worst 
case building had no floor, was eight feet tall and had 0.5 air changes 
per hour, the concentration of Rn-222 would be about 41 pCi/l. Using 
Fitzgerald's (1976) conversion (100 pCi/1 = 0.7 WL) for a building of 

this type, the radon daughter concentration would be 0.29 WL. These 

values are well in excess of the standards given in Table 4-1. There-
fore, if a building was built under these worst Lase assumptions, the 
Rn-222 and daughter buildup in the building could result in exposures 
which exceed guideline values. Typical building practices such as using 
a concrete slab base and/or forced ventilation could reduce these levels 

by an order of magnitude. 

Resuspension of Particulates - Particulates from the site can be resus- 

pended either by wind or by mechanical disturbances. An evaluation was 
made of the potential for resuspension of particulates resulting from - 



Table 4-2 

Radon-222 Concentrations Resulting =rom the Airport Storage Site 
(pCi/liter x 

Direction 
from Center 
of Site 

Compass Direction 

N _ NNE NE 	ENE 	E _ ESE SE _ SSE S _ SSW SW _ WSW W _ WNW NW _ NNW 

(mi) 

0.25 8.8 8.4 9.1 	12.0 	22.5 10.7 6.5 5.5 6.0 8.1 12.9 22.3 34.5 22.0 15.3 11.0 

0.50 3.0 2.1 2.4 	3.0 	5.3 2.5 1.7 1.4 1.7 2.5 3.7 2.5 4.3 5.2 3.2 3.4 

0.75 1.7 0.9 1.2 	1.5 	2.5 1.2 0.8 0.6 0.9 1.3 1.9 1.0 1.8 2.5 1.5 1.5 

1.00 1.2 0.5 0.7 	0.9 	1.5 0.7 0.5 0.4 0.6 0.8 1.1 0.6 1.0 1.4 0.9 0.9 

1.25 0.8 0.3 0.5 	0.6 	1.0 0.5 0.3 0.2 o.4 0.5 0.8 0.4 0.7 1.0 0.6 0.6 

1.50 0.6 0.3 0.4 	0.5 	0.8 0.4 0.3 0.2 0.3 0.4 0.6 0.3 0.5 0.7 0.4 0.4 

1.75 0.5 0.2 0.3 	0.4 	0.6 0.3 0.2 0.1 0.2 0.3 0.4 0.2 0.4 0.6 0.3 0.3 

2.00 0.4 0.2 0.2 	0.3 	0.5 0.2 0.2 0.1 0.2 0.3 0.4 0.2 0.3 0.5 0.3 0.3 

2.25 0.3 0.1 0.2 	0.2 	0.4 0.2 0.1 0.1 0.2 0.2 2.3 0.1 0.3 0.4 0.2 0.2 

2.50 0.3 0.1 0.2 	0.2 	0.4 0.2 0.1 0.1 0.1 0.2 0.3 0.1 0.2 0.3 0.2 0.2 

On-Site and Near-Site Locations 	in the North Sector 

Distance 	(ml) 0.01 0.02 0.03 0.04 0.05 0.07 0.10 0.13 
Concentration 130 130 120 110 90 70 40 30 

Travel 	Time 	(sec)* 	7 14 22 29 36 50 72 94 
Working Levels 	3E-6 6E-6 8E-6 1E-5 1E-5 1E-5 9E-6 8E-6 

* Assumes average wind speed of 5 mph. 
** Based on Healy's empirical formula (1978). • 
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future disturbance to the airport storage site surface (see Table 4-1). 
This evaluation was based on conservative assumptions -2,000 hr/yr 
activity level over 22 percent of the site providing an average yearly 
disturbance of five percent. Since anticipated time requirements and 
areal disturbance required for site stabilization and/or potential de-
velopment (a police academy driver training facility) under this pro-
posed action are minimal, resuspension of particulates should be incon-
sequential. .Wind resuspension was ignored since it would be orders of 
magnitude less important than mechanical resuspension under these circum-
stances. The calculated values are well within maximum permissible con-
centrations. The maximum off-site values would be one fourth of those 
given in Table 4-1. Even under the worst conditions then, resuspension 
of particulates should not result in significant impacts. 

External Doses - Surface contamination was fjund on many areas on-site 
at levels greater than 0.05 percent by weight of U-238. As with surface 
run-off and the resulting sedimentation, external doses result from this 
contamination. Unlike off-site doses, external doses from contamination 
on-site may be controlled by the deed which states: 

". . .future use of such tract shall be dependent upon the 
effectiveness of the cover and fill material in reducing 
external radiation to acceptable levels." 

The deed's term "acceptable" is vague and can be interpreted in many ways. 
The most widely used value of "acceptable" radiation level is the NCRP 
guideline of 500 mR/yr (NCRP, 1971). EPA has suggested a level of 10 
mR/hr above background for the release of similar sites following decon-
tamination (EPA, 1974). The NRC (1976) guidelines for decontamination 
of facilities and equipment suggest a limit of 0.2 mrad/hr for beta-
gamma emitters averaged over 1 square meter. Although the term "accept-
able" as used in the Quit-Claim.Deed is not well established, present 
levels of external,;radiation are probably unacceptable. Therefore, the 
proposed action must include the addition and maintenance of clean fill 
to many areas of the site. The addition and maintenance of this amount 
of fill would be consistent with the philosophy that doses be kept "as 
low as reasonably achievable (ALARA)." This fill could range from none 
to a foot depending upon what is termed "acceptable" and the level of 
contamination. Maintenance of the fill is important since substantial 
quantities of fill added in 1971 for just this purpose has since eroded 
away. Failure to maintain adequate fill has violated the terms of the 
Quit-Cloim Deed. Future violations, leading to environmental impacts of 

unknown magnitude from external doses, must be considered as highly probable 
unless future enforcement of the deed is assured. 

Mechanical Redistribution - The activities of man and animals on the site 
could cause redistribution of contaminated material. The Quit-Claim 

Deed limits man's excavation on-site. Animals have been observed to 

burrow into the contaminated material. This burrowing has brought some 

subsurface contamination to the surface. The magnitude of this contami-
nation is expected to be minimal compared to present contamination levels. 

14-7 
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Off-site transport of contamination by animals is expected to be insigni-

ficant. 

4.1.2 Non-Radiological Impacts  

Non-radiological impacts resulting from use of the Quit-Claim Deed to 

control present radiation exposure from the site are primarily associ-
ated with fill activities required to reduce external radiation to 
acceptable levels, with off-site cleanup activities, and with past on-

site activities. 

Air Quality Impacts - During deposition of fill material and off-site 
clean up activities there is a possibility of fugitive dust generation. 
Airborne dust may migrate off-site; however, anticipated levels should 
not be significant. No other impacts to air quality are anticipated. 

Geologic Impacts - Continued use of the site will not affect the general 
geologic framework of the site and its surroundings. The seismicity 
of the area should not affect the site substantially more than surround-

ing areas. 

The lack of compaction of on-site fill material makes the site less 
suitable for foundations than sites with natural Soils ul properly com-
pacted fill. 	Specifically, differential fill compaction may result in 
locally severe erosion problems as voids develop. Standard engineering 
practices will be required to control erosion. 

Although natural compaction of the fill will tend to decrease permea-
bility, the subsequent increase in surface runoff from this site is not 
expected to be discernable because of the limited areal extent of the 

site. 

'Groundwater Contamination - The"fill material is non-organic and con-
tains no industrial waste. Leachate should, therefore, contain insigni-
ficant concentrations of toxic chemicals. Based on the elemental com-
position of the residues once stored on the airport storage site (Ap-
pendix H), leachate from the contaminated soils may contain heavy metals 
and other toxic elements. However, the heavy clay Nevin and Menfro soils 
and underlying lacustrine deposits (see Section 3.2) should be effective 
in naturally attenuating these contaminants and preventing their reach-
ing the underlying limestone formations. Some iron is likely to enter 
the groundwater from the building rubble, barrels, steel piling, and 
other materials buried on-site. However, the volume of this waste is 
low and should not significantly alter groundwater quality. Groundwater 

in this area is not generally used. 	Its quality is poor, and since 
deed covenants prohibit excavating and drilling on-site, there is no ex-

pected impact on subsurface water supplies. Furthermore, since most of 
the grouncwater generated on-site or moving through the site discharges 
primarily into Coldwater Creek, contamination of the local groundwater 
system is highly unlikely. The seepage of groundwater to Coldwater 	- 

• 
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Creek is considered insignificant compared to average stream flow (see 
Section 3.3). The extent of downstream effects of this seepage should 

also be insignificant given the dilutional effects of background flow. 
As such, it is anticipated that no significant adverse effects on down-

stream water use will result from seepage of groundwater from the site. 

Surface Water Contamination - The potential impacts to Coldwater Creek 
as a result of this proposed action are minimal. The Quit-Claim Deed 
requires that fill be placed on the site to adequately dampen radiation 
levels to acceptable limits, and that all Federal and State laws be 
adhered to. 

The major regulation that will control surface water contamination is 
the St. Louis County Department of Public Works "Stormwater Detention 
Design Criterfia and Guidelines", that became effetive September 1, 1975. 
All projects that would fall under the inspection, licensing or plan re-
view jurisdiction of the Department of Public Works, on items related to 
stormwater management, sanitary sewers, and site development are subject 
to the guidelines, criteria, and requirements mentioned above. The re-
quirements specify that stormwater retention requirements for all de-
velopment of any land are subject to licensing and review by the Depart-
ment of Public Works. Given that these requirements are followed, no 
significant increase in stormwater runoff will occur from the site for 
this proposed action. Sediment erosion will depend on the final con-
ditions of the site (slope, grade, vegetative cover, etc.). 	Increased 
sedimentation during construction, filling, or any other activities at 
the site will have to be controlled by erosion and sedimentation control 

measures. 	In addition to this, if stormwater detention ponds are re- 
quired to control runoff quantity, runoff quality will also be improved 
through settling of -pollutants. Any stormwater runoff control measures 
that are employed on site will have to be properly maintained to ensure 
their continued effectiveness. . 

Biological Impacts,'- Deposition of clean fill on the site to cover sur-
face "hot spots" may require clearing or burial of existing vegetation. 
Since no rare or endangered plants have been identified on the site, 
and since the site flora is comprised of species which are common to 
disturbed areas, no impact can be identified. Loss of vegetation would 
not constitute a significant decrease of wildlife habitat over most of 

• the site. Trees and shrubs along the west end of the site, however, 
are more valuable as wildlife habitat due to their closeness to the creek 

where they serve to aid bank stability and control runoff. The wooded 

fenceline extending along Brown Road from the creek is also of value 
both as an established hedgerow important as habitat and as an aesthetic 
highway screen. These areas should be conserved, if possible. 

• 
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The suitability of unselected fill material for satisfactory establish-
ment of vegetation is questionable. As can be seen on the existing 
site, the growth of sufficient ground cover to prevent recurrent ero-
sion of new fill may not be obtained on conglomerate unselected fill 
material. 

A suitable layer of fill material sufficiently maintained by vegetative 
cover and runoff catchments would allow for the development of permanent 
vegetation and wildlife habitat. The area would have to be managed to 
ensure that wildlife utilization is compatible with airport activities. 
The primary purpose of establishing and maintaining vegetation on site 
is to minimize surface erosion. 

The potential impacts on aquatic biology resources from this proposed 
action are negligible. Since Coldwater Creek is at present highly 
stressed by low water quality and highly variable storm-water flows, 
there is little in the way of aquatic biota to be adversely impacted. 
Construction and grading activities on the site may cause some erosional 
material to enter the stream; however, the stream's high intermittent 
flow tends to minimize the residence time of deposited material. Cold-
water Creek is not part of any wetlands area nor does it describe a 
significant open space or natural (biological) area. Development of the 
site according to DNR guidelines should not cause an Increase in storm-
water runoff to the stream, nor cause any additional stress to the few 
numbers of species which reside there. No endangered aquatic species 
have been recorded in Coldwater Creek or its tributaries. 

Land Use and Population Impacts  - The site can be used only for uses 
permitted through the deed, and its use must conform with aircraft 
navigation activities-or associated uses within the guidelines under 
the Air Navigation Space Regulations of the Zoning Ordinance and regu-
lations of the FAA. The primary impact on land use due to the proposed 
action is that no structures other' than those required for air naviga-
tion needs or specifically exempted by the Federal Aviation Administra-
tion may be erected or remain on site. 

Since there is no population residing within one quarter of a mile, and 

only 75 to 100 persons within half a mile of the site, the proposed 
action will not have any direct impact on existing residential popula-
tion. Furthermore, there are no anticipated impacts to the existing 
employment centers, nor on the local economy from the proposed action. 
The proposed action will not affect the traffic pattern along Brown Road 
or the use of nearby parking lots; nor will it have any effect on the use 
of the Berkeley Khoury League recreational facilities. Similarly, there 
will be no impact on the cultural and aesthetic setting of the general 
area from the proposed action. 

• 
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Cultural Resource Impacts  - Since no sites or structures of historical, 
archaeological or cultural importance are either on-site or within a 
reasonable distance from the site, no impact to cultural resources is 
anticipated from this proposed action. 

Noise Impacts  - No significant noise impacts are anticipated from this 
proposed action. 	Construction activities during site 	clean up and ad- 
ding fill material to the site will require the use of earth-moving 
equipment and heavy trucks. Noise levels from the heavy equipment which 
might be used are given below (EPA, 1971): 

Equipment 	 Noise Level (dBA) at Fifty Feet  

Trucks 	 91 
Bulldozers( 	 80 
Scrapers 	 88 
Graders 	 85 
Paving Machines 	 89 

Power Shovels 	 116 

Compactors 	 116 

As indicated by noiseildmi use guidelines (Table 4-3), a level of 75 
dBA is acceptable for developed lands. Higher dBA ratings are accepta-
ble for undeveloped and open land as well as some industrial uses. 
Since no homes, schools, or other structures are within 500 feet of the 
site, noise generated by these activities will be sufficiently attenu-
ated so as not to cause annoyance. Noise levels may interfere with 
recreational activities within the adjacent park, but not to any greater 
extent than noise from the airport. Furthermore, since use of this park 
is primarily during-the weekends and evenings these impacts should be 

minimal. 

Table 4-3 

Land Use and Design Noise Levels 

Land Use 	Design Noise 

Category 	Level - LIO 
	

Description of Land 	Use Category  

A 60 dBA 

(Exterior) 

Tracts of lands in which serenity and 
quiet are of extraordinary significance 

and serve An important public need, end 
where the preservation of those qualities 
is essential if the area is to continue to 
serve its intended purpose. Such areas 
could include amphitheathers, particular 

• parks or portions of parks, or open spaces 

which are dedicated or recognized by ap- 

propriate local officals for activities 

requiring special qualities of serenity 

and quiet. 
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Table 4-3 
(continued) 

Land Use 
Category  

Design Noise 
Level - L10  

70 dBA 

(Exterior) 

Description of Land Use Category  

Residences, motels, hotels, public meeting 
rooms, schools, churches, libraries, 
hospitals, picnic areas, recreation areas, 
playgrounds, active sports areas, and 
parks. 

 

75 dBA 	Developed lands, properties or activities 
' (Exterior) 	not included in categories A and B above. 

Requirements for undeveloped lands are 
dependent upon the potential and existing 
land use of adjacent parcels. For example, 
land in an area to be developed for indus-
try may be exposed to 75 dBA. 

Source: U.S..Department of Transportation, Federal Highway Administration 
PPM 90-2, Noise Standards and Procedures,  February 1973. 

Potential Accidents or Mishaps  - Severe weather, such as intense precipi-
tation or surface winds over a period of time, (see Section 3.1) could 
result in significant erosion despite controls and could contribute to 
off-site migration of fill or residual radioactive material. 

4.2 USE OF THE QUIT-CLAIM DEED TO CONTROL ANTICIPATED  
RADIATION EXPOSURE FROM THE SITE AFTER BURIAL  
OF CONTAMINATED MATERIAL FROM THE LATTY AVENUE SITE 

The second proposed action differs from the first as discussed in Section 
4.1 in that approximately 18,300 to 50,000 cubic yards of contaminated 
material from 9200 Latty Avenue would be deposited on the airport storage 
site. This proposed action could result in short term and long term impacts. 
The short term impacts would result from the construction of a burial 

pit and the burial of the material from the Latty Avenue site. Long 

term impacts would result from future uses of the site and migration of 
contamination off-site as discussed for the first proposed action. 

55 dBA 
(Interior) 

Residences, motels, hotels, public meeting 
rooms, schools, churches, libraries, hospi-
tals and auditoriums. 

o 
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4.2.1 	Radiological Impacts  

Short Term Impacts  - The only short term radiological impacts considered 
are those relating to the on-site rnnstruction.ond fillimy of the deposition 
area with material from the Latty Avenue site. Potential impacts of Laity 
Avenue clean-up and transport are beyond the scope of this assessment and 
are addressed in the remedial action plan and EIA for Latty Avenue site 

clean-up in the Draft Environmental Impact appraisal related to the further 
decontamination action of the Latty Avenue contaminated site at Hazelwood, 

Missouri and Plan 1, Phase 1 Decontamination Plan for Latty Avenue site, 
NRC, 1978 and the conceptual engineering study (Appendix I). The Latty 
Avenue material will be distributed, graded and compacted for possible use 
under the proposed Police Academy Driver Training Track area, but not 
within the 50b year floodplain. Contaminated material which cannot be 

buried under the asphalt track will be covered by 2 to 4 feet of suitable 
soil. Those pathways presented in Figure 4-1 were considered for individuals 
involved in the construction activities and for individuals off-site. 

The individuals involved in construction and transport operations could 
be exposed to resuspended particulates, external radiation and radon 
from emanation. The decontamination plan calls for comprehensive dust 
control which along with present soil moisture will minimize the resus-
pension of particulates. External gamma radiation levels during con-
struction will probably be similar to those at present. An individual 

working 8 hours per day for the 55 day working period at the maximum 
observed dose rate of 300 pR/hr would receive about 132 mrem of external 
whole body radiation. This estimate is extremely conservative since the 
individuals involved will be highly shielded by the earth-handling equip-

ment in which they are working. 

Assumptions made for the radon emanation calculations for this proposed 
action are as conservative as those made for the preceding proposed 
action. The additional Rn-222 emanating from the Latty Avenue material 
will probably not result in air concentrations exceeding the limits 

specified in Table 4-1. 	Healy (1978) indicated that concentrations of 
Ra-226 in soil as high as 2100 pCi/g will not result in outdoor radon 
daughter concentrations in excess of 0.03 WL. This is based on a circu-
lar source 250 meters in radius, an emanation fraction of 0.2, and 

contamination to an infinite depth .. The Ra-226 concentration observed 

in the Latty Avenue material averaged less than 150 pCi/g, considerably 

less than Healy's limit. 

Long Term Impacts  - Those significant impacts from radon emanation and 
surface run-off discussed for the first proposed action will also be pres-
ent in this proposed action. No reduction in exposure will be afforded 
by the disposal. The deposition of the Latty Avenue material would pos-

sibly add to the contamination of the exposure pathways. • 



• As discussed in Subsection 4.1.1, surface run-off could result in signifi-
cant exposures off-site through external radiation. The other pathways 
resulting from surface run-off will remain inconsequential. Construction 
of an impermeable asphalt covering with highway runoff controls, as in 
the proposed mitigating action of the Police Driver Training Track 
(Appendix I and Section 5), should adequately control surface runoff. 
Without this mitigation, disposal of the Latty Avenue material will 
probably increase contamination off-site because (1) much of the site 
area would be covered with clean fill, and (2) surface runoff has been 
significant in the past. 	Furthermore, the Quit-Claim Deed would not 
restrict future excavation or access to the Latty Avenue material be-
cause most of it will be buried above the 1971 topographical elevation. 
Excavation in this area could increase run-off and direct radiation ex-
posures. 

Although the disposal of the Latty Avenue materi-al could add to the con-
tamination of groundwater, the impact of such additions are expected to 
be minimal. Based on the reasons presented in Section 3.3 no use is 
expected to be made of groundwater on or near the site for drinking 
purposes. A program has been developed for long-term groundwater 
monitoring (Section 3.8). 

External doses from the Latty Avenue material are expected to be minimal. 
When the material is first deposited it will be Lovered with 2 tn 4 feet 
of fill which will reduce such exposures to acceptable levels. Some 
erosion of the cover material will occur in the future. However, the 
Quit-Claim Deed requires that external doses be maintained at acceptable 
I evels. 

Radon emanation could contribute to on-site exposures. As stated in the 
first proposed action, radon accumulation in future building on-site 
could be significant. Ra-226 concentrations in the Latty Avenue material 
are higher than those observed at the airport storage site. Also concen-
trations of Th-230 are expected to be high in the material from the Latty 
Avenue site. Ra-226 will continue to be produced, as will Rn-222 and 
radon daughters, from this Th-230. As such, during the next 50-100 years 
radon emanation will increase_ Since excavation in the Latty Avenue ma-
terial would not be controlled by the Quit-Claim Deed, possible impacts 
from Rn-222 buildup in a building built directly on or with the Latty 
Avenue material could be greater than those calculated for the first pro-
posed action. Rn-222 concentrations outdoors will probably not exceed 
limits as a result of the deposition of the Latty Avenue material. 

As stated earlier, the Quit-Claim Deed will not control excavation of 
the Latty Avenue material. The concentrations of particulates in air 
due to resuspension could conceivably exceed limits if such excavation 
were to occur. Therefore, resuspension of particulates could have a 
significant impact under this.proposed action if attempts were made to 
excavate the Latty Avenue material after it is buried. 

• 

• 
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4.2.2 Non-Radiological Impacts  

Short term non-radiological impacts considered below include those im-
pacts relating to on-site disposal of the Latty Avenue material plus 
those described for the preceding proposed action associated with site 
maintenance, off-site cleanup, and addition of clean fill required to 
meet deed restrictions. Potential impacts of Latty Avenue cleanup and 
transport to. the airport site are beyond the scope of this assessment. 
(See NRC 1978). The evaluation assumes that the Airport Authority will 
comply fully with all applicable regulatory requirements (both of a 
radiological and non-radiological nature).. As such, long-term non-
radiological impacts should be precluded. 

Air Quality Impacts - In addition to deposition of fill material and 
off-site cleanup activities excavation for, ind deposition and covering 
of material from Latty Avenue most likely will result in the generati.on 
of fugitive dust. Off-site airborne transport of fugitive dust may be 

significant. 

On-site air quality may also be influenced by hydrocarbon emissions from 
hauling and excavating equipment; however, this impact would be of short 
duration and should contribute only slightly to the air quality problem 
surrounding the airport (see Section 3.1). 

Geologic Impacts - Use of the site under this proposed action will not 
affect the general geologic framework of the site and its surroundings. 
The seismicity of the area should not affect the site substantially more 
than the surrounding areas or to any greater extent than the preceding 
proposed action. 

During the excavation and disposal activities a greater hazard for sur-
face erosion and stream sedimentation will exist. 	In addition, the 
placement of up to, four feet of clean fill over the buried Latty Avenue 
material will alter surface runoff and should be integrated with site 
runoff controls. 

Groundwater Contamination - Based on the elemental composition of the 
residues stored on-site and later transferred to Latty Avenue (Appendix 
H), both the on-site soils and 18,300 to 50,000 cubic yards of material 
NRC (1978) (Appendix I) proposes to bury at the site probably contain 
slightly higher concentrations of metals and other soluble chemical species 

than unexposed soils and fill material. 	If the Latty Avenue material is 

buried on-site, slightly larger concentrations of these chemicals may be 
leached into the groundwater than the preceding proposed action. However, 
the Nevin and Menfro soils and underlying lacustrine deposits (see Sec-
tion 3.2) should effectively attenuate these contaminants prior to 

their reaching the limestone formations. 	In addition, since ground- 

water flows are directed into Coldwater Creek, the potential for contami-
nation of the limestone formation and off-site subsurface water supplies 

is remote. The impact of seepage of this leachate into Coldwater Creek 
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on surface water quality is minimal and only slightly greater than anti-
cipated for the preceding proposed action because the groundwater 
entering the creek from the site will be diluted by at least a ratio of 
4,400:1 under normal conditions (see Section' 3.3). 

Surface Water Contamination - The potential for surface water contami-
nation of Coldwater Creek as a result of this proposed action is minimal 
and only slightly greater than the preceding proposed action. The 

Quit-Claim Deed requires that fill be placed on the site to adequately 
dampen radiation levels to acceptable limits, and that all Federal and 
State laws be adhered to. Compliance with county guidelines for storm-
water detention should result in no significant increase in runoff from 

the proposed action. 

The primary' non-radiological impact to surface.water quality that will 
result from this action is sedimentetion of Coldwater Creek. Construc-
tion activities will result in the disturbance of the surface of the 
site for the deposition of contaminated material from Latty Avenue. 
Adequate measures to control erosion and sedimentation will have to be 
taken to avoid unnecessary deposition of soil material (possibly with 
radiological contamination) in the creek. 

The extent of downstream effects of any erosion into Coldwater Creek 
will not be significant given the dilutional effects of background flow 

in Coldwater Creek (see Section 3.3). 	It is therefore anticipated 
that no significant adverse effects (non-radiological) o.n downstream 
water use will result from this proposed action. 

Biological Impacts - Deposition and burial of Latty Avenue material at 
the aiport site would result in disturbing a larger area of the site for 
a longer period than incurred in just maintaining existing site stand-
ards. As such, this proposed action may result in a greater loss of 
vegetation and wildlife habitat. Since no rare or endangered plants 
have been identified on-site and since the site flora is comprised of 
species which are common to disturbed areas, these losses are considered 
insignificant. 	If compatible with airport operations, the trees along 
the creek within the site should be preserved (see Section 3.4.2). 

Potential sediment loss to the creek would also be greater than antici-
pated thereby affecting bank and downstream habitats to a greater extent. 
Since the site area has not been judged as valuable vegetation or wildlife 
habitat, the noise and activity of construction equipment • s also not a 

significant impact. 	It should be noted that wildlife existing on the 

site seem well accustomed to the noise of aircraft and local traffic. 
The final condition of the site for biological communities and human use 

would remain the same. 

The potential impacts on aquatic biology resources from this proposed 
action are negligible and are no greater than the preceding proposed 
action. Since Coldwater Creek is at present highly stressed by low - 

water quality and highly variable storm-water flows, there is little in 
the way of aquatic biota to be adversely impacted. Construction and 

• 
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grading activities on the site may cause some erosional material to 

enter the stream. However, the stream's high intermittent flows tend to 
minimize the residence time of deposited material. Coldwater Creek is 
not part of any wetlands area nor is it currently designated as a 
significant open space or natural (biological) area. A pilot project 
is currently underway to develop the lower portions of the stream as 
linear parktand. This parkland plan recommends only visual use of the 
creek from walking and bicycling trails along the banks. No water base 
recreation is proposed or expected due to the poor water quality of 
Coldwater Creek. At this time, no impact of the airport site on the 
proposed park is foreseen. Development of the site according to DNR 
guidelines should not cause an increase in stormwater runoff to the 
stream, nor,cause any additional stress to the few numbers of species 
which reside there. No endangered aquatic species have been recorded 
in Coldwater Creek or its tributaries. 

Land Use and Population Impacts  - Any excavation as proposed by NRC (1978) 
or in Appendix I is not in conformance with deed restrictions on land use 
(Appendix A). Assuming that the deed will be modified to allow disposal 
of Latty Avenue material and to protect this material from excavation 
(it will be above the 1971 topographic elevation), no adverse impacts to 
existing population and employment centers in the immediate surroundings 
of the site are anticipated. Conformance with deed restrictions on 
radiation exposure to on-site individuals will necessitate sufficient 
fill activity to insure desired land use. 	Furthermore, since the sur- 
rounding land uses are mostly industrial, excavation and other activi-
ties associated with the proposed action may not be perceivable to peo-
ple working, residing, or playing in adjacent areas. As with the pre-
ceding proposed action, the deed does not allow structures other than 
those required for-air navigation aids or specifically exempted by the 
Federal Aviation Administration to be erected or remain on site. The 
decontamination measures at Latty Avenue will benefit the Latty Avenue 
vicinity. However, decontamination is not contingent upon selection of 
this proposed action. Furthermore, since the movement and placement of 
18,300 to 50,000 cubic yards of contaminated material by truck-from 
Latty Avenue to the airport storage site can be accomplished in 55 to 150 
working days (NRC, 1978 and Appendix I), these activities will provide 
only limited work opportunities for local hauling and earth moving firms 
and should not significantly contribute to the local economy. The slight 
increase in truck traffic volume on Brown Road may pose an increased 
hazard to children playing in the adjacent park. Otherwise, park activities 
should not be affected by the proposed Action. 

Cultural Resource Impacts  - Since no sites or structures of historical, 
archaeological, or cultural importance are either on site or within 
reasonable distance from the site, no impact to cultural resources is 

anticipated from this proposed action. 

Noise Impacts  - No significant noise impacts should result from this 
proposed action. Construction activities related to covering the site 
or burying contaminated material from the Latty Avenue site and then ad- 
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• ding cover material will involve the use of bulldozers and heavy trucks. 
Noise levels from the heavy equipment which might be used for these ac-
tivities are given in Section 4.1.2. Anticipated noise levels from 
this proposed action may be slightly higher and of longer duration than 
those anticipated for the preceding proposed action in that an addi-

tional 55 to 150 days work will be required to complete the deposition 
and covering of the Latty Avenue material. 

As indicated by noise/land use guidelines (Table 4-3), a level of 75 
dBA is acceptable for developed lands. Higher dBA ratings are accept-
able for undeveloped and open lands as well . as some industrial uses. 
Since no homes, schools, or other structures are within 500 feet of the 

site, noise ,generated by these activities will be sufficiently attenu-
ated so as not to cause an annoyance. Noise levels may interfere with 
recreational ,  activities within the adjacent paxk, but not to any greater 
extent than noise from the airport. Furthermore, since use of this 
park is primarily during the weekends and evenings these impacts should 
be minimal. 

Potential Accidents or Mishaps  - The most significant potential mishaps 
would result from severe weather. Localized rainfall of great intensity 
and duration, as may happen in thundershowers or occluded systems, could 
exceed runoff controls and contaminate Coldwater Creek if they occurred 
during the burial. Severe wind storms or tornadoes (see Section 3.1) 
could also transport significant quantities of dust and material from 
the site. A grassfire could also cause local dispersal of contaminated 
dust from convection and combustion of plant materials. The probability 
of these events occurring is extremely low. 

Improper placement .or spillage of Latty Avenue material within the site 
should be easily corrected through excavation and use of clean fill for 
cover. Accidents during the handling and transport of material from 
Latty Avenue are addressed in NRC (1978). Due to the low number of 
truck trips anticipated to transport the 18,300 to 50,000 cubic yards 
of Latty Avenue material the probability that traffic accidents en route 
will increase is considered low. However, as stated earlier, this increase 
may pose an increased hazard to children playing in the adjacent park. 

• 
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SECTION 5 

MITIGATING MEASURES TO THE PROPOSED ACTIONS 

The mitigating measures discussed here are actions which could feasibly 
be taken to mitigate radiological and non-radiological impacts resulting 
from implementation of either of the proposed actions. Mitigating meas-

ures, which would be expected to reduce those exposures or impacts 

deemed significant in Section 4, are presented below. The measures are 
categorized as off-site measures, on-site measures, and Latty Avenue 
disposal measures. The use of the site as a Police Academy driver 
training facility is also considered as a mitigating measure. 

Off-Site Measures  - Although off-site population exposures are incon-
sequential, individual exposures could result through external radiation 
from surface run-off of contamination. The ditches along Brown Road 
are of concern because without further action the run-off of contamina-
tion will continue. As a mitigating measure the following actions 
could be taken to reduce these exposures and/or non-radiological impacts: 

1. Decontaminate the ditches to levels consistent with as low 
as reasonably achievable (ALARA) objectives. 

2. Stabilize the site to prevent future erosion. 

3. Provide maintenance of the stabilized site. 

Items 2 and 3 are logical extensions to the proposed actions which must 
include the addition of clean fill to reduce external exposures to accept-
able levels. Without these measures any fill added under the proposed 
action could erode away, again making radiation exposures from the site 
unacceptable under the Quit-Claim Deed and possibly recontaminating 
off-site ditches. These measures would also serve to reduce radon 

emanation and resuspension of particles. 

On-Site Measures  - The addition of fill and site stabilization will re-
duce on-site exposures by radon emanation, resuspension of particles 
and direct exposures as discussed above. The only other potential on-
site radiological impact is through radon concentration in any future 
building on-site. The addition of fill as called for in the proposed 
action should mitigate this pathway. However, depending on the type 
of building and effectiveness of the fill, this pathway could become 
significant. The mitigating measure would be to reduce radon con-
centrations in any on-site building by altering the deed to include one 

or more of the following: 

1. 	Prohibit buildings on-site. 

2. 	Require any building construction to include measures necessary 

to ensure compliance with the provisions of 10 CFR 712. 



• Depending on the extent of the site that has to be filled to reduce ex-
posures, the resulting vegetation and habitat loss may or may not be 

significant. Reestablishment of vegetation as quickly as possible will 
insure control of fugitive dust and reduce erosion from surface water 
runoff, thereby limiting migration of sediments off-site. However, since 
most of the site lies within the approach and takeoff zones of two 
runways, it is not desirable to utilize plant species that will en- 
hance the wildlife value of the site to an extent that will interfere 
with airport operations. 

Other measures which would further stabilize the site from erosional 
losses include covering with a veneer of top soil those portions of 
the site that are presently sparsely vegetated, and seeding or sprigging 
these areas with turf grasses. 	In addition, areas near Coldwater 

Creek that a:t.e gullied could also be repaired and, if necessary, rip-
rap or other erosion control measures employed as needed according to 
EPA (1976). Past erosional problems of the site should be corrected 

to the extent possible. 

Latty Avenue Disposal Measures - The Latty Avenue material could result 
in exposures in excess of guideline values because the Quit-Claim Deed 
would not control access to the material. Excavation is only controlled 
below the 1971 topographical elevation. To mitigate these impacts the 
deed should be altered to prohibit on-site excavation without prior 
written approval by the NRC. Other exposures from the Latty Avenue .  
material could result if the cover material is not maintained. The 
mitigating measure of site stabilization and maintenance discussed under 
off-site measures would maintain this cover material. 

Police Academy Driver Training Facility - The use of the site as a police 
academy driver training facility as presented by Graves (1978) would 
significantly reduce radiation exposure rates on- and off-site. A con-
ceptual engineering study is presented in Appendix I. The 
margin of safety provided by the NRC (1978) disposal plan for the Latty 
Avenue material will be increased by burying this material under the 
test track. This modification will reduce groundwater seepage through 
this material and will move the material further from Coldwater Creek 
allowing .greater potential for attenuation of groundwater contamination 

prior to its seepage into the creek. 

The compaction and road surface (about 40 percent) will reduce ground-
water infiltration, external dose rates and radon emanation and increase 
surface runoff, which would be controlled by a highway type drainage 
system. The pavement would not only reduce on-site radiation exposure, 
but would also tend to minimize the amount of groundwater seepage through 

the site and into the creek. 

The proposed plan layout of the driver training track is shown in Figure 

5-1. (Source: St. Louis Police Academy.) Typical highway construction 

standards and the June 1977 Survey were used for estimating purposes.- 

• 
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The Latty Avenue material (approximately 50,000 cubic yards) will be dis-
tributed above 500 year floodplain elevations, graded, and compacted 
under the track area. Waste material that may be removed from the 
drainage ditch along Brown Road (approximately 6,000 cubic yards) will 

be handled with the Latty Avenue material. Contaminated material which 
cannot be buried under the asphalt track will be covered by 2 to 4 feet 
of suitable soil. 	Clayey soils (or other suitable low permeability 

soils) will be used to cover waste materials which cannot be buried 

beneath the track. 	Suitable soils must restrict water infiltration, 
promote vegetation growth, and control radiation exposure. The base 
soils should have a high clay content while .surface measures include 
temporary and permanent erosion and drainage controls. 	It will be 

advantageous i to complete disposal activities within a reasonable con-
densed time frame so that permanent site stabilization can be completed. 
A phased coo:rdination of site completion with disposal activities may 
be practical. All of the above actions would significantly reduce the 
erosion problems which have been present in the past. Slopes along the 
length of the track will be roughly 1/2 percent toward Cold Water Creek. 
Grades along the perimeter of the track and site will be no greater than 
6:1 

Figure 5-2 depicts a total cross-sectional view through the site. The 
available capacity between the existing (June 1977) ground surface and 
the track elevation as-shown.in  Figure 5-2 is roughly 70,000+ cubic 
yards. This is sufficient to handle the 56,000 cubic yards of contaminated 
soil material from Latty Avenue and Brown Road. 

A current topographical site survey is being prepared for the final site 

• closure/development plan. The construction/demolition debris that has 
been dumped since June 1977 may have to be bulldozed and relocated on 
the site to facilitate track construction. 

The exact plans for any buildings associated with the facility should be 
evaluated to minimize the potential for exposure from inhalation of radon 
daughters. Measurements of radon daughter concentrations, as recommended 
by 10 CFR 712 (1976), may be necessary to assure that the buildings, as 
constructed, meet radiation protection criteria. The Police Academy's 
proposed plan (Graves, 1978) would result in the loss and exclusion of 
natural vegetation over most of the site. However, the mowed grass 
areas of the facility would act to stabilize unpaved areas that are pre-
sently sparsely covered with vegetation and would have some value to 

indigenous wildlife. 

Development of the Police Training Facility according to this plan will 

provide for long-term stabilization of the material, ensuring that further 

contamination of off- site ditches and Coldwater as occurred in the past, 

will not reoccur. 

A local requirement that will affect the control of surface water runoff 
is the St. Louis County Department of Public Works "Stormwater Detention 
Design Criteria and Guidelines." (Section 3.3) which may require the use 
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of stormwater retention basin(s). 	Due to the fact that a basic design 
objective for the development of this site is to minimize infiltration, 
the use of stormwater retention basin(s) is not consistent with this 
objective. Depending upon the details of the final design plan, it 
may be necessary to request a variance or partial variance from these 
guidelines due to the special nature of the site. Use of portions of 
the training track surface for stormwater retention or use of another 
impermeable basin are possible. 

Interpretation of deed restrictions (Appendix A) suggest that use of 
the site as a policy training facility may not be within the original 
intent of the covenants agreed to by the Airport Authority. 	It may 
be necessary, for the deed to be modified by the Federal Government so 
as to allow this particular use, assuming that it meets with FAA 
approval. 
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SECTION 6 

UNAVOIDABLE ENVIRONMENTAL- 'IMPACTS 

• 

The majority:of environmental impacts of either of the proposed actions 
will be avoided through the implementation of mitigation measures (see 
Section 5). Those impacts created by the mitigating measures and the 
residual exposures or impacts remaining after implementation of the 
mitigating measures are considered unavoidable. For instance, con-
struction workers could receive some exposure while decontaminating the 
off-site ditches or while constructing the driver training facility. 
The development of detailed plans for the mitigating measures should 
include the !control of this type of exposure: 	It is believed that these 
plans could reduce such exposures to levels consistent with ALARA objec- 
tives. Examples of residual impacts would be: 	small amounts of radio- 
active material will continue to be released from the site through run-
off; small quantities of contaminated groundwater would continue to seep 
into Coldwater Creek and the underlying sediments; fugitive dusts, and 
gaseous emissions and noise from heavy equipment would be generated 
below nuisance levels; temporary vegetation and habitat loss will occur; 
and use of the site will remain "restricted" through the covenants of 
the deed. With implementation of either of the proposed actions and the 
mitigating measures presented in Section 5, the contamination and expo-
sures related to the site should be within guidelines and standards. 

• 
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SECTION 7 

ENVIRONMENTAL IMPACTS OF ALTERNATIVES 

The alternatives to the proposed actions are listed in Section 2.4. 
Each alternative alters the potential impacts from the site in its pre-
sent condition and can create additional impacts. 

Alternative 1  - Complete Site Decontamination With Removal Of Radio-
active Contaminated Material To An Unidentified Location - calls for 
excavating cpntaminated soil located on-site and within off-site drain-
age ditches and contaminated scrap and building rubble previously 
stored on-site. This alternative would miniMize the long term radio-
logical impacts of future site usage. However, the short term 
radiological and non-radiological impacts from site clean-up most 
likely would be considerable. Excavation and removal of a very large 
volume of contaminated sediment and debris (an estimated 200,000 cubic 
yards) would constitute a moderate construction project and take a 
significant period of time (depending on equipment, as much as one year). 
During excavation, the potential for off-site migration of fugitive 
dust and storm runoff sediment beyond control measures are naturally 
increased. The longer time period and direct exposure to buried materials 
having higher radiological levels also greatly increases the dose 
exposures to construction workers. Depending upon the location of the 
unidentified disposal site, removal of material would mean heavy truck 
traffic or loading to railroad tenders. Transport of the material, 
particularly by truck, has a significant potential for material loss 
enroute. The large-volume of clean fill required to return the site to 
its present topographic elevation would most likely have to be excavated 
and hauled to the site and, therefore, constitutes additional off-site 
impacts upon traffic and local resources. More than any other alternative 
this action would result in the complete removal of existing wildlife 
habitat on the site. As a moderate construction project, removal of all 
contaminated material from the site will result in significant consump-
tion of energy and labor resources. 

The major advantage of this alternative is that the site could be re-
leased for unrestricted use from a radiological viewpoint. However, 

due to limitations on land use resulting from its proximity to the air-

port, the land will still be "restricted". Above ground structures are 
severely limited by height, and the site is within currently proposed 
airport expansion plans. The disadvantages are: the short term impacts 
(both on-site and off-site) from clean-up activities could be considerable; 
possible radiological impacts could result at the unidentified disposal 
site; and site clean-up would be extremely expensive. This expense is 
probably not warranted since the value of the property is limited due to 

the airport zoning restrictions. 
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Alternative 2 - Release Of The Site For "Unrestricted Use With No Further 
Action - calls for removal of restrictions in the Quit-Claim Deed per-
taining to radiological concerns. Under this alternative, NO control 
of the material would then be in effect concerning radiation exposures 
on-site or concerning off-site migration of contaminated material. As 
an example, the Airport Authority (or transferee) would no longer be re-
quired to maintain  a layer of clean fill adequate to control radiation 
levels to "acceptable'' levels for the designated land use. Current 
uncontrolled'surface runoff would continue to move radioactive sediments 
off-site into Coldwater Creek and the ditch along Brown Road. Continued 
surface erosion of the fill would also allow greater exposure of con-
taminated sediments from fugitive dust dispersing to the airport and 
Khoury Park. Excavation and drilling would no longer be restricted 
which could ;-esult in unacceptable exposures through radon accumulation 
in structures, increased external dose, and inCreases in surface 
run-off. The contaminated material could also be transported and dispersed 
in any manner possibly resulting in adverse health effects (i.e., use 
of material in building construction). External radiation for continuous 
occupancy on the existing site could be well in excess of current guide-
lines. The advantage of this alternative is that no further action or 
cost would be required. The disadvantage is the extremely large increase 
in the potential impacts concerning increased exposure to and/or migra-
tion of radioactive material. However, reconsideration and a clean up 
of the site sometime in the future is not precluded. 

Alternative 3  - Release Of The Site For "Unrestricted Use" After Burial 
of Contaminated Material From the Latty Avenue Site - similar to Alternative 
2 but with the burial of the contaminated material from the Latty Avenue 
site. Short term radiological and non-radiological impacts resulting 
from this burial in .accordance with the NRC (1978) plan would be the same 
as anticipated for the second proposed action. In addition, the long term 
impacts discussed above for Alternative 2 would be present in Alternative 
3 at an enhanced level due to the addition of this material. The advantages 
of this alternative would be that this contaminated material would be 
disposed of with no further action required. The disadvantages would be 
those impacts described for Alternative 2, magnified by the addition of 
this contaminated material. As with the preceding alternative, recon-
sideration and/or a site cleanup sometime in the future is not precluded. 

Alternative 4  - Continued Restriction Of The Site With No Development Of 
The Site Permitted - would require repossession of the site by the govern-
ment and converting it to a government storage facility. Total control 
of the site landuse can only be achieved by the landowner, which neces-
sitates government ownership. Under this alternative only casual exposures 
would be received by individuals visiting or monitoring the site. Those 
pathways resulting in off-site migration of contamination would result 
in exposures as discussed for the first proposed action. By implementing 
off-site mitigating measures discussed for the first proposed action, all 
off-site impacts would be within current guidelines. The advantage of 
this alternative is the elimination of possible on-site doses from 
"unrestricted use" of the land. Furthermore, by having the Federal 
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Government directly responsible for site maintenance and radiological 

surveillance of the site, the potential for loss of material through 

surface erosion and runoff would be minimized. ,  Under this alternative 
the site could still be maintained as a clear zone for the take-off 

and landing of aircraft, and the existing wildlife habitat would be 
protected from development. The major disadvantage of this alternative 
is that the land could not be directly used or developed. However, 
reconsideration and a clean up of the site sometime in the future is 

not precluded by this alternative. 

• 
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SECTION 8 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

8.1 USE OF THE QUIT-CLAIM DEED TO CONTROL PRESENT  
RADIATION EXPOSURE FROM THE SITE 

The addition and maintenance of clean fill to reduce direct radiation 
to acceptable levels to comply with deed restrictions and decontamina-
tion of off-site ditches does not constitute significantly large; or in 
any anticipated way detrimental consumption of energy, labor, natural 
materials, o!r other resources. This action also poses no real long 
term effect Won public health, water quality., or local biological or 
social communities. Enforcement of the Quit-Claim Deed convenants pro-
vides control of land use to a greater extent than local zoning ordi-
nances and FAA regulations. These ordinances and regulations concern 
primarily above ground structures or obstructions, thereby effectively 
precluding noncompatible land use. Maintenance of the site as brushland, 
grassland, or a police driver training facility would constitute a 
suitable use of the site in an area of continued urban development. 

8.2 USE OF THE QUIT-CLAIM DEED TO CONTROL ANTICIPATED  
RADIATION EXPOSURE FROM THE SITE AFTER BURIAL OF  
CONTAMINATED MATERIAL FROM LATTY AVENUE 

The commitment of resources under this proposed action does not differ 
significantly from the preceding proposed action. The additional 
consumption of energy, material, and labor required for the burial of 
the Latty Avenue material should only equal that expended in any minor 
industrial construction project and deserves no special consideration. 
Burial of this material at the airport site in no way precludes future 
relocations of the/material to another site or recovery of the mineral 
resource (source material). 	If additional deed covenants are agreed to 
by the Airport Authority (or transferee) and erosion controls are main-
tained properly, burial as prescribed by NRC (1978) should adequately 

contain this material on site. 

• 
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SECTION 9 

RELATIONSHIP OF LAND USE PLANS, 
POLICIES, AND CONTROLS 

The St. Louis County General Plan - History Element refers to the Lambert-
St. Louis 2000 Plan. The Plan proposes to extend Runway 24 by an addi-
tional 1,000 feet, bringing the end of this runway to within 250 feet of 
the site boundary. However, the elevation of the Norfolk and Western 
Railroad track will interfere with minimum clearance requirements speci-
fied by the Federal Aviation Administration (FAA). Assuming that this 
limitation cdn be resolved and the plan executed, the approach zone of 
this runway Would include most of the eastern &ector of the site. The 
Lambert-St. Louis Airport 1975 - 1995 Master Plan (1975) does not include 
the extension of this runway, but does include using the adjacent park 
for a short take off and landing aircraft port, further limiting use of 
the site. No other land use plans for the area interact with the pro-
posed plans. 

The sire is under two zoning district regulations. The western one-
third of the property is within the Coldwater Creek flood plain and is 
designated a flood plain district, while the entire site is zoned an 
industrial district. 	Zoning regulations allow the site to be used for 
any permitted use under industrial district limitations provided that 
adequate flood protection measures are suggested in advance and ap-
proved by the County Planning Commission. 

Under the Air Navigational Space Regulations of the St. Louis County 
Zoning Ordinance, the air navigation space above the site "shall be main-
tained free and clear of all stationary structures or trees above an 
imaginary surface of a plane beginning at a point 200 feet beyond the 
end of each runway, ,  and rising one foot for each 50 feet for a distance 
of 10,000 feet outward from the point of beginning and further outward 
rising one foot height in each forty feet in horizontal distance to a 
point 50,000 feet from the point of beginning. The 'instrument runway' 
has a width of 1,000 feet at a point 200 feet beyond the end of the 
runway, and widens uniformly, thereafter, to a width of 16,000 feet at 
a distance of 50,200 feet beyond the runway end." 

According to the Airport Master Plan, the eastern one-third of the site 
is within the instrument runway path of Runway No. 24, While the central 
one-third of the site is within the instrument runway path of Runway 
No. 17. Hence, the runway path restrictions apply to two-thirds of the 
site (Figure 3-7). 

FAA regulations further restrict the construction, erection, alteration, 
or growth of any structure, tree or other object in the approach area of 
the runways of the airport. 	In addition, the erection of any permanent 
structure or facility in any portion of a runway approach area which 
would interfere with the use, operation, or future development of the 

• 
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airport is prohibited. The Airport Authority may not permit any struc-
ture, other than those required and permitted by FAA, to be erected or 
remain on the property, nor permit any use to be made of the property 
which would result in or create interference With air navigational aids, 
aeronautical communication systems, or otherwise impair the vision of 
pilots; render it difficult to distinguish airport lights; endanger or 
be hazardous to aircraft maneuvering in the vicinity of the airport; or 
permit any object of natural growth on the property within 200 feet of 
an approach light system component to extend above the plane of the 

light path. 

Deed restrictions further limit the use of this land (see Section 2.2). 
The property ;slas conveyed to the Airport Authority specifically for 

aeronautical •use, and for the development, improvement, operation or 
maintenance Of the Airport. The Quit-Claim Deed specifies that the 
property may not be leased, sold, salvaged or disposed of by the Air-
port Authority and used for other than Airport purposes without the 
written consent of the Administrator of the FAA. The deed also stipu-
lates that unless authorized by the Administrator, the Airport Authority 
cannot grant or permit any person, firm or corporation the exclusive 
right to conduct any aeronautical activity on the property. 	It further 

stipulates that no structure, other than those required for air navi-
gation aids or specifically excepted by the FAA may be erected or re-
main on the property. As such, erection of any structure on the site 
or use of the site is limited and controlled by zoning ordinances, FAA 

regulations, and the deed. 

The key provisions of NRC regulations - Licensing of Source Material (in 
10 CFR Part 40) requires a specific license for the possession, use, 
transfer, etc. of ceTtain source materials (which includes any material, 
except fissionable material, containing by weight 0.05 percent or more 
of uranium, thorium, or any combination thereof) unless exempted. 	If 

the material at the site is above the defined threshold and not otherwise 
exempt, the Authori-iy would seem to be required to secure a specific 
license to maintain at, transfer from, or accept at the site source 

material. 

• 



SECTION 10 

RELATIONSHIP BETWEEN SHORT-TERM USE OF THE 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT 

OF LONG-TERM PRODUCTIVITY 

Productivity , of the site must be defined in terms of potential land use 

with its given location and restrictions. The existing soil and biota 
resources have been greatly disturbed in the past, offering marginal re-
source value for preservation. Deed, zoning and FAA restrictions greatly 
narrow the range of site land uses (Section 9) almost to a maintenance 
as open space (except the western end of the site). Although all of 
these restrictions may be changed in the future, at this point FAA and 
zoning restrictions should be considered part of the long-term environ-
ment. Productivity, in this situation, can only be conceived in terms 

of: 	1) a limited open space use, such as parkland, road or parking 
surface or surface storage area; or 2) low industry, such as shops or 
warehouses. Neither of the two preferred actions significantly add to 
the existing long term restrictions for site land use. 

The stabilization of contaminated material nf both the existing airport 
site and that from Latty Avenue provided by the preferred actions should 

be considered a major long-term benefit. Surface sediment stabilization, 
by the maintenance of site vegetation and other permanent erosion measures 

necessary to prevent off- site migration of the protective surface fill 
or subsequent disposed material, will also enhance the marginal aesthetic 

and habitat value of the site. 

The minimal short-term adverse impacts of addition of new fill and burial 
of Latty Avenue material are far outweighed by the anticipated stable dis-
posal of this contaminated material. This is also true of off-site clean-

up actions. 

In summary, maintenance of the existing contaminated material and/or the 
Latty Avenue material, if buried on-site, will not significantly affect 

the long-term productivity of the airport site. 

• 
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SECTION 11 

ENVIRONMENTAL TRADE OFF ANALYSIS OF THE 
PROPOSED ACTIONS AND ALTERNATIVES 

Potential impacts of the proposed actions and alternatives are summarized 

in Table 11-1. Comparison of the actions and alternatives primarily 
regard control of stored radiological contaminated material, external 
radiological doses, costs and impacts of construction and the extent of 
land use restrictions. 

• 

The major iss,ue of adequately controlled, long term storage of the 
radiological contaminated material would be achieved in both proposed 
actions with 'deed enforcement -- in Alternative 4 with Federal govern-
ment maintenance and in Alternative 1 where the airport site material 
is adequately stored elsewhere. Although the proposed actions should 
provide adequate control of the material, Alternatives 1 and 4 imply 
slightly greater control through total removal and more stringent 
maintenance, respectively. Proposed Action 2 and Alternative 4 provide 
adequate control of the Latty Avenue material in addition to existing 

airport site material. 	Once again, Alternative 14 implies slightly 

greater control than proposed Action 2. 

External radiological exposure and that from radon gas should be con-
trolled to insignificant levels in all actions and alternatives, except 
Alternatives 2 and 3. Although Federal and State regulations are still 
applicable, the release of restrictions in Alternatives 2 and 3 could 
result in unacceptable doses. 

Unrestricted construction allowed in Alternatives 2 and 3 could result 
in on-site radiological 'impacts, such as unacceptable on-site exposures 
or off-site materiel migration and exposures. Construction required 
for movement of the Latty Avenue material or the airport site material 
may potentially result in significant impacts from worker exposure, 
fugitive dust, severe weather or accident. However, with proper con-
trols and mitigations these minimal impacts or risk of impacts should 
be acceptable within the objectives of the remedial action program. 
This is, likewise, true for costs required for transport and storage 

of the Latty Avenue contaminated material. The high costs anticipated 
for removal of existing contaminated material on the airport site, 

as discussed, allow for very little benefit in future site land use due 
to remaining FAA and zoning land use restrictions. 

The proposed actions continue existing land use restrictions regarding 

radiological material through the Quit-Claim Deed, while only Federal 

and State regulations regarding this material would apply in Alternatives 
2 and 3. Alternative 4 permits no developed use of the site, while 
only FAA and zoning restrictions apply in Alternative 1. • 



Table 11-1 

	 • 
Potential Impacts of 

Proposed Actions and Alternatives* 

Proposed Actions 	 Alternatives 

2 

"IMPACT 

Adverse 

On-site external dose 
(Long-term radiological) 

Off-site external dose 
(Long-term radiological) 

Radon in on-site buildings 

Radiological impacts from 

on-site construction 

Land use restrictions 
(radiological) 

Biological disturbance 
	

(no effects or impacts) 

(long-term) 

Construction costs 
(maximum) 

• 

1 	2 	1 

• • 

• • 

• • 

• • 

Beneficial 

Control of on-site 
contaminated material 

Storage of Latty Avenue 
contaminated material 

Allowance for restricted 

land use 

Construction costs 
(minimal) 

• 	• 	• 

• 	 • 	• 

• • 	• 	• 	• 	• 

• • 

1 Maior Unavoible IMD2Ct 

; 
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Alternatives 2 and 3 could likely result in unacceptable environmental 
impacts and are, basically, inconsistent with remedial program objec-

tives. Alternative 1, although feasible and consistent with objectives, 

provides little benefit in land use given the long term FAA and zoning 

restrictions. 

Selection of:either of the proposed actions over Alternatives 1 or 4 
has to be evaluated within the objectives of the Department of Energy 
Formerly Utilized Sites Remedial Action Program, to develop remedial 
action protocols for the management of contaminated sites in a manner 
that not only is cost effective in protecting public health and environ-
mental quality, but also permits further use of these sites and resources. 

• 
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APPENDIX A 

SUMMARY OF IMPLICATIONS OF_ LEGAL FRAMEWORK _ 
ON THE PROPOSED ALTERNATIVES 

Land uses available for the St. Louis Airport Site are determined by 
various legal mechanisms, including: 	the Quit-Claim Deed (see attach- 
ment A-1) between the General Services Administration (on behalf of the 
various Federal agencies and interests); and, zoning, health and other 
such State and local regulations and ordinances. For purposes of this 
environmentaj legal analysis the potential effect of the second category 
is not consisiered to be a factor at this time. An analysis of the legal 
framework depends therefore on the direct legal effect of the Quit-Claim 
Deed and the indirect effect of the applicable Federal regulations (whether 
or not specifically referenced in the Deed). 	It should be noted that 
this summary is not intended to be a substitute for advice of legal coun-
sel to any of the parties who may have legal rights affected by use or 
non-use of the site. Because of the complex legal issues involved, it 
is recommended that the parties (i.e. the Authority, the G.S.A., the 
F.A.A., etc.) seek Advice of their own legal counsel. 

EFFECT OF THE QUIT-CLAIM DEED 

In his letter of September 18, 1978, Jack Peace, Esq. (see attachment A-2), 
advises in general that: 	the Quit-Claim Deed is a legally binding re- 
striction on use of the site, as to the Authority and any subsequent 
transferree; the Deed probably does restrict land uses to aeronautical- 
or aviation-related uses; the Federal Government, through the General 
Services Administration, has the right to re-entry of the site for breach 
by the Authority of the Deed's conditions/covenants; that the disposi-
tion of additional radioactive Materials not for the purposes of aero-
nautics or aviation is likely prohibited by the Deed; and, disturbance 
of the soil twelve inches below the surface contour shown on the 1971 
topographical survey is not permitted without the consent of the AEC 
(NRC). The GSA, by unilateral release, may lessen or delete any or all 
such restrictions, and, the GSA and Authority, by bilateral release 
agreement, may delete, lessen or add additional restrictions under the 
Quit-Claim Deed. 	It should be noted also that the obligations of the 
Authority include maintenance of the site in accordance with present 
and future regulations, and that (due to the very broad language used) 
the consent of the AEC (NRC) and FAA is required for almost any possible 
proposed action. Further, it is assumed that the condemnation of the 
site in 1947 eliminated any third-party rights to minerals of other 
interests in the property, and that the Authority has not subsequently 
granted any such rights to third-parties since becoming grantee under 
the Deed. 	(Further investigation of this aspect is now under way.) 

• 
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EFFECT OF FEDERAL REGULATIONS 

Due to either a specific reference in the Deed or to the pervasive ef-
fect of statutory authority„certain_Federal'regulations restrict or 
limit available uses of the site. 

Referenced Specifically by the Deed are regulations of the AEC (NRC) at 
Paragraphs 7.P, 7.P.(1), and 7.P.(2) and the FAA at Paragraphs 7.A and 
7.L. These'references clearly render applicable the regulations of 
these agencies. Also applicable, but to a lesser extent, are the regu-
lations promulgated pursuant to the Occupational Safety and Health Act 
(OSHA) and future regulations pursuant to the Resource Conservation and 
Recovery Act (under purview of the EPA). 

It can be assumed that the OSHA regulations r  applicable only to the 
employer-employee relationship, will be complied with in two ways: 	first, 
workers involved in construction activities by appropriate protective 
mechanisms supplied by their respective employers; second, ultimate users 
of the site by compliance with the AEC (NRC) regulations by the Authority 
and its transferrees. 

The AEC (NRC) regulations are contained primarily in 10 CFR Part 20 
Standards for Protection Against Radiation and 10 CFR Part 40 Licensing 
of Source Material. The most pertinent parts of Part 20 regulations 
provide as follows: that exposure to any individuals in restricted 
areas is limited, thereby affecting construction activities and final 
uses; that certain levels of exposure are prohibited in unrestricted 
areas; that disposal of covered wastes is prohibited except to author-
ized recipients; that no disposal by burial in soil is allowed except 
if less than a certain radiation level and at a minimum depth of four 
feet. 

The key provisions of Part 40 requires a specific license for the posses-
sion, use, transfer, etc. of certain source materials (which includes 
any material, except fissionable material, containing by weight 0.05 
percent or more of uranium, thorium, or any combination thereof) unless 
exempted. 	If the material at the site is above the defined threshold 
and not otherwise exempt, the Authority would seem to be required to 
secure a specific license to maintain at, transfer from, or accept at 
the site source material. 

PROPOSED ACTIONS 

The first proposed action is to maintain the site without additional 
material from the Latty Avenue site, in accordance with the requirements 
of the Quit-Claim Deed. Maintenance for conformance to applicable AEC 
(NRC) regulations will probably require the addition of fill material 
for cover to a depth of four feet. FAA approval is apparently required 
before any such maintenance activities are undertaken. 	It is assumed 
that consent of the AEC (NRC) for site maintenance both above existing 
topographical levels and below the twelve-inch line will be granted, 

c. 
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• 
and that the Authority will be granted a specific license or exemption. 
It may be preferable*to request a blanket consent from the GSA/FAA for 
certain types of normal site maintenance, or the GSA/FAA may wish to 
unilaterally release the Authority from the Deed restriction requiring 
consent for site maintenance which requires earth-moving "disturbance". 

The second Proposed action, addition of the Latty Avenue site material, 
creates additional questions. More germane at this point is the speci-
fic license requirement to receive the Latty Avenue material, which is 
presumed will be granted or found to be subject to exemption. Again 
specific consent from AEC (NRC) and FAA are required because of the re-
vision of the existing topography. 	In addition, this second proposed 
action would seem to require a release from the GSA for this non-
aeronautic IfJ. se of the site, whereas site maintenance to the 1971 levels 
under the first proposed action would not •reqiiire such a release. Main-
tenance to conform with present regulations (i.e. four foot of cover) 
under the first proposed action would however seem to require a GSA re-
lease, but since AEC (NRC) regulations require such maintenance the 
release would not seem to be a factor at this point. 

ALTERNATIVES TO THE PROPOSED ACTION 

Alternative 1  - Implementation of this action, once complete, would have 
the effect of removing the AEC (NRC) as a limiting authority from the 
Deed. Once •the site was designated "unrestricted use" by AEC (NRC) all 
restrictions relating to AEC and radiation exposure would be released 
from the Deed by the GSA. This would have the effect of requiring only 
GSA/FAA consent for uses which, as with other actions, could be specifi-
cally defined in the form of a release. 

Alternative 2  - Under this alternative, designation and release by the 
AEC (NRC) for "unrestricted use" assumes that the Authority would 
properly maintain ,the site. The ACE (NRC) could release its right of 
reversion under the Deed for failure by the Authority to conform to AEC 
(NRC) requirements, and instead rely on other statutory and regulatory 
sanctions to insure maintenance by the Authority. This approach would 
seem to require that the Authority be granted a specific license. 

Alternative 3  - The same framework applicable to Alternative 2 applies 
to this alternative as well. 

Alternative 4  - The GSA, by virtue of the Deed conditions/covenants has 
the right of reversion to regain title to the site, upon breach of one 
of the conditions and sixty day notice to the Authority. Failure to 
maintain the site or attempted development of the site without securing 
the necessary approval from GSA, FAA or NRC according to current regula-
tions could be cause for the GSA's exercising of its right of reversion. 

• 
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Irt 	threnr:n the Adminittrotor of 

Uenva -dl 	 Lual,:r and pursu.,eu to the pctere end . ..inthorily containc.d 
in t;ec!;ien 1) (r) or t;!: :;tcrld.-: Property At of 19 1. , (5:3 1;1:at. 7514 zu;  

omended, (50 U.L;.C. Arn. 	 r./1 t;:e Federal Pronerty ond A ,.:minid- 
tratave Service: Act of 19 1:9, approved June 30, 191:9, (63 gLat. )77), as  
amended, and reculotions and orders promulgated thereunder, party of the 

as „:1-:'.ntor, and the St. Louis Airport Abthority, a body 
cruatod, orerating ond exintinc 	tL.:1:1 by virtue of the laws 

of . the State of Ni:.:souri, party of the oceond part as grantee. 

2. Al/T:1;32.7,17."2:1, that the said grantor, for and in consideration of the 
assUpption by the grantoe of all the obligations and its takinl; subject 
to ertain reservations, restrictions iind conditions and its covenant to 
abide by, and itn agreement to, certain other reservations, restrictions 
and conditions, all as set cut hereinafter, has remised, releaued and 
forever quitclaimed culd by the presents does remise, release and fcrever 
quitclaim to thc grantee, its successors and azaiGns, without warranty 
expressed or implied, under and subject to the reservations, restrict:lens, 
ccnditions and exceptions, all as hereinafter expressed and set out, all 
richt, title, interest, claim and demand which the grantor has in and Co 
-that certain property situate, lying and being in the County of St. Louis, 
an the Statn of 	 e_rg.1 described as 7.01lows, to wit: 

). A tract of land in U. S. Survey 7, Naria Des' Liards Cemmon Fields and 
in U. S. Survey 3096, as described: Beginning at an old stone set at the 
intersection of the northeast line of U. S. Survey 3096 wish the elorth line 
of the right of way of kLab.h.-.2L1  Railroad,  :100 feet wide, thence along the 
northeast lino of U. S. Survey 3096, north 51 degrees 15 minutes wet, 
1112.08 feet to a stone in the south line of property conveyed to Catl:erine 
Grahnm, et al, by deed recorded in Book 353, page 411, of the records of 
the .City (fcrmer County) .  of St. Louis; thence along the south line of said 
tract so conveyed to Catherine Graham, et al, "south 82 degrees 14 minutes 
west, 131277 feet to a stone an the northwest line of said U. S. Survey 
3096; thence along said survey. line, South 39.degrecs 7 minutes west 20.46 
feet to an iron pipe in the northeast line Of said U. S. Survey 7; thence 
along said northeast line. of Survey 7, north 51 degrees 41 minutes west 
28.90 feet .ito a point in the center line or the present ditch of the Cold 
Water Creek; thence along said center line, south 1) degrees 5 1: minutes 
west, 103.72 feet to a point of curve;. thence soutl:wardly along a curve so 
the left having a radius of 1536 feet, a distance of 199.72 fee: to a point; 
thence south 6 degrees 27 minutes west, 40.48 feet to the northern line of 
tire right of way of the Uabash Railroad Ccmpany, 100 feet wide; thence alcng 
said right of way line, south 85 degrees 23 minutes cost 2274.48 feet to the 
beginning (excepting therefrom that part lying wicin Brown noad, az .  now 
established), all in St. Louis County, Nissouri, containine 21.74 acres, 
more or less. 

The property transferred hereby is transferred subfect to all taxes lafully 
accrued and unpaid and all special taxes and anses:ments, which grantee 
further 3::UMCZ and agrees to pny, and subject Co :11, if any, existing 
eascments, lisc.nnes, porn:its, and - grants for roods. streets, hanyd, 
rights cf way, drainage districts, public utilitiez, pipe lines, water 
sC' rs, dits::cr, cron.: -"ssien liric.4 e, cool or 	 richLn, r::._:ervvU Co 
outsto.nding in third parties, in, on, over or across said property. 

ME •e:7.7:7:=C is cenveyed as aeronautical u.;.: prrty, which ha: ber!il 
desirable or reananobly nesecary to 

roaiii: . .:Lion1L; of the ;7.Lrace fa:- the <1,:vo.: ,..sir - 
upo: . :Itjnn ur n;silni , 	01 tho 



..) 

t';:;.':.:;. 	Si:.: ni-nr•.?-tn hnn..• ny nnny.:•••..1 	:.• 	r“rr• 	 . 

I t.' 	 Llt• • 	It , : CI 	: - r,*.*1 	 e 	1!:/. , 	t•r.y.:••:1 1.1 .y• 
; 

• -. 	 . 	■ •• -11 p. 	. 	 . 	 •5y 	L I 	Ac  

OC innforni L:en.,nces, notinn purnuant to the abov.: 11:1orrcA1 to 
Lio 	arid orUor...:. 

5. TO HAVC AMD.70 HOLD the snmn, touothor !.nth all ;:nd sinnulnr thc 
teianncs'n ther.:unl- o Innionn.inn or in anywise appertaininn, znd all he 

tItln, .I.rcer::nt on claim nnaLL:onver of thc Grantor, ,:itner in lnn 'Qv 
in conlity ann tubjce% to the resenvatj.onn, restrictiens nni1 condLtiom; 
forth in thin 	trument, to the only nroper uzc, benefit and behalf of tnc 
grantoe, its successors and assinns forever. 

6. FO• TI:=1:POkZ, by the accept.mce of this Deed or any ri.nhts h:nreunnnr, 
thc cr.:enter:, for itself, itn Lolecesuors and assinns, enrece. that the tnan.:: 
of all the nronnrty trans:errod by this instrument, is accepted subject tc 
the followinn restnictions not forth in oubparonranhs (a) and (b) of this 
paragraph, which shall run with the land: 

; (a) That, cncept as provided in subps_ronraph A of numbered parnnrz.h 7. 
the property transferree by this instrument shall be used 	rub ca.:--;:'. 
purplznen_fbr_In usn and ben:fit of the et:Olio,  on r-easennbic terms and 
out unjust unjust discrimination and without grant or exercise of any 	 
right for use of the airport within the meaning of the term "e:calus.ive 
as used in subparanreph C of the nu bared naranrsoh 7, As used 4n th 4 n in-
strument, the term "airport" shall be deemed to include all land, bunne. 
structures, improvements and equipment used for public airport purposes. 

(b) That, except as provided in subparagraph A of the numbered paranrn 
7, tIle entire landing area, as de:ined in Section 101 of the Federe2 Aniatin 
Act of 1253, as amentnni, and Federal Aviation regulations pertaining theren: 
and all structures, improvements, facili'ties end equipment in which this 
instrument transfers any interest shall be maintained for the use and bene -
of•the public at all times in safe and serviceable condition to assure it 
efficiont operation and use, provided, however, that such maintenance shal 
be required as to structures, improvements, facilities and equipment enly 
during, the useful life thereof, as determined by the Administrator of the 
Federal Aviation Agency (FAA) or his sucsesser in function: In the event 
materials are required to rehabilitate or repair certain of the aforemensien 
structures, improvements, facilities or equipment, they may be procured 
demolition of other structures, improvements, facilities or equipment trans-
ferred hereby and located on the above land which have outlived their use 
as airpert property in the opinion of the Administrator of the FAA or his 
successor in function... 

70 -PIIRIWER, by the acceptance of this Deed or any rights hereunder, the 
grantee for itself, its successors and assigns, also assumes the oblisannin 
of, covenants to abide by and anrce to, and this transfer is mede suSject 
to, the following reservaticns ana reStricziens set forth in subparennnnh., 
to P, inclusive, of this paregraph, which shall run with the land: Proninn -
that the property transferred hereby may be cuccessively transferred en 27 
with the proviso that any such subtn -:quen: tronsferce assumes all the ob.:inn-
tions imposed upon the grantee by the provisions of this instrument. 

A. Than no proncrty transforred by this instrumont nsha_ll nbe used, 
leased, ..3.24ag,a:.L.....pn disposed of by 1-..:1C nnantec for other Aha.F=The 
Eirport purnoses without the nritten consent of the Administretcr of the 
FAL. The tc:m "propenty" as used herein is deemed to include revenues cr 
proceeds derived there:rem. 

D. Preperty transferred foe:-= the development, improvement, onenntf.en 
maintenance of dirnort shall be LI:led and maintnined for the use and bc::c.f_% 
or tho p:::).1.ic on 	 rcarn,-)olc 	uitotlt unjuzt 
furtherance o: this covenant (but without llmitinn its General nnr:::::02 .  

. and effect) thc nrantec snecificnlly anrecs (1) that it will kccp !1%: 
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I. 	II 	 L) 	 Provichal, 	Ii 	ii, 
I' 	 I 	I •" 	I 	!ill l,t .1 1)1 	 .. 	I. 	 , 

m 	1:,• a I 	uwer.! cC tho • , 11'•Ii1/ •1 .1:: 	1 7 be 	 for the 	s ••• 

Vrivier:L (.1).•.r:a i un o 	the a.Lroort; .w:•! 	 furl1ior, that th.• jrauf. ,  

may pruhihiL ur 	any Given 1:ype, 	or 	(Jr seror„mtichl uno oC 
the airport iC nuch aetion in accuhn: , cy fur thu safe operotinn or the 

Lbv public. 	(,7?) 	iu or noev%h::.ry Lo ..erve Lbi 	aviitLo necdc ur 
o'neation 	 ourrotjon gf f:cilites on the airport, nr2.i.t1:cr 

any person or ur.:nrj:.:aLiun occupying s .Jace of facilities— Lheupon will 
"ny perzon or cia::s of person= by reason of race, 

co1or. creud, or nation:1 ori:;in 	the une of any Or the raellities pre- 
vided fer the puUlLc uu the airoort. 	(3) 'That in any o:;rcement, conkrnot, 
loase, or other arranomunt urrler which a riGht or priviloGc at the air::c%-t 
i. ''r?ntsd to any p::r:a:ln, firm ur ca ..-peration to conduct or engage in any 
acrona , Itical.astivity for furnishinG s ,.rv:Lcce to the public at the ait . port, 
the crantee will insert and enforce provioiuns requirinG thc contracter: 
(a) to furnish said !;ervice on a fair, equal and not unjuztly dizeriminn::ery 
bazin to all unerz thoreof, and (U) to chprge fair, reasonable am: not  
ly discriminitory pricec for each unit of service, provided, that the con-
trdctor may be allowod to =Ix reasonable and nondiscriminatory discourta, 
reOtt, s, or otnor 	 types of price rcUuctions to volume purchazers. 
(4) That the grantee will net exercise or grant any riGht or privilejc 
which would operate to prevcnt any porcon, firm, or corporation operain:.; 
aircraft on the airpoi% from perfor.aing any services on its oun aircraft 
its own employees (incLuding, but not limited to maintenance and repair) th7.t 
it may chnoze to perferm. (5) That in the event the Grantee itnel."ar 	 
any of the rimhts and privilejes roforred to in subsection (3) above tho 
services involvod will be provided on the same conditions as would apply 
to the furnishing of such services by contractors or concessionaires of the 
grantee under the provisions of such subsection (3) of thin paragraph 7 D. 

C. The grantee will not grant or permit any exclusive right for the 
use of the airport at which the property 'described herein is located which 
is forbidden by Section 308 cf the Federal Aviation Act of 1958, as amended, 
by any person or persons to the exclusion of others in the same class and 
will otherwise comply with all applicable laws. In furtherance of this 
covenant (but without limiting its general applicability and effect), the 
grantee, specifically agrees that, unless authorized by the Administrator, 
it will net either directly or indirectly, grant or permit any person, firm 
or corporation the exclusive right to conduct any aeronautical activity Cr 
the airport including but not limited to, charter flights, pilot traininG, 
aircraft rental and stseeinc, aerial phocography, crop dusting, aerial 
advertising and surveying, air carrier operations, aircraft sales, and 
services, sale of aviation petroleum products whether or not conducted in 
conjunction with other aeronautical activity, repair and maintenance of 
aircraft; sale of aircraft parts, and any other activities which because 
of their direct relationship to the operatior. of aircraft can be regarded 
as an aeronautical activity. The grz,_ntee further agrees that it will 
terminate as soon as possible and no later than the earliest renewal, 
cancellation, or expiration date applicable thereto, any exclusive right 
exiting at any airport owned or controlled by the Grantee and that, there-
after, no such right shall be granted. However, nothing contained herein 
shall be cOnZtr-JOd to prohibit the Granting or exercise of exclusive right 
for the furnishing of nenaviation products and supplies or any service of a 
nonaeronautical nature or to oblijatc the grantee to furnish any particular 
nonacronautical service at the airport, 

D. The Grantee shall, insofar as it is within its powers and to the 
extent reasonable, ader,ustely clear an protect the aerial approach to the 
airport. The grantee will, either by the acquisition and retention of 
casements or other interest.: in or rigntz for the use of 1.and airspace cr 
by the aderc:ion and enfercen:eut c? .coning regulationz, prevent the con:true-
tion, erection, altern:—ion, or growth of any structure, tree, or other chiec: 
in the nr!.rna,n 	 of the rlt:1":: of thc AirTert which would concLituLe \ 
an ohstruction to air navition accordin:; to the criteria or staind.:r6s 
prescribed in Part 77 of the P,deral Aviation T;c:a:latiens, as app!: cat', 
accoet!in : : to !Ale currently aurrevad iir:)ort layiu: plan. 	In addit:ou, 
:;rztliter ri:t.1 not crocl or perm; I: 	11(_. erection OC any pormanont struc::sre 
O: facility I:ULch would 	 w:th tne uso, ()pc:ration, er 
fuLttro 	 ;111; pc. - Linn of 	runway 
cIrr.t 	4 71 wI, 	t.!:t: 	 ,Irtntj:'y..1, 	or t:117 Itt'rc.tCtor ncqttir,5 
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of ainsraft. 

The nnantee will operntn and mnintnin in a' aefe and aervicea! , 1.- 
condition, aa de .1,n1 reescnably 1.:C ::..y by the Adniniatrator et' t:le 
the_ airport art../ all ,7ari.li7.ion th ,'roon ant! conlected tnerewith which arc 
net-con:1'y 	 tho :14rooanting2. uSera Of the airport other.than_ 
f-Te:, 1j.tica ound or controlled by th: United 	and-  u121 2ct 1:Cr=it 
any activity tnereen Li 	:oulU interfere with its use :or airport r:unneses: 
Provid , :d, thnt nothin; contained herein ahall bc conatrued to require ti!at 
the airport bo operated for aeronautieal uaes during temporary period:: 
now, flood, or otnor climntic conditionn inerfene with =Lich operaon 

n7p.nir, restoration or repiaccettnt of any itructur• or facility 
Lthich io aubetantinlly dmaged or deztroyed dnc to an Act of God or other 
condition or circueletance beyond the control of the grantee. 

F. That the grantee will make aviilz all facilities of the airport 
at which the property described herein i5 located or developed with Federal 
aidond all those uoable for the landing and taking off of aircraft to the 
United States at all times, without charge, for uze by aircraft of any Agency 
of the United States in common with other aircraft, exceot that if the usc 
by aircraft of any A'aency of the Uaitod States in common with other aircraft, 
is substantial, a reztzoneble share, proportional to zuch use, of the cos: 
of operating and maintaining facilitiea so used, may be charged; and unlosa 
otherwise determined by the FAA, or otherwise agreed to by the grantee aad 
the using Federal Agency, substantial use of an airport by United States 
aircraft will be considered to exist when operations of such aircraft are 
excess of these which, in the opinion of the FAA, would unduly interfere 
with use of the landinc area by other authorized aircraft or during any 
calendar month that (1) either five (5) or more 'aircraft of any Agency of 
the United Sto.tes are regularly based at the airport or on land adjacent. 
thereto, or (2) the total number of movements. (counting each landing as a 
movement and each take-off as a movement) of aircraft of any Agency of the 
United States is 3C0 or more, or (3) the gross accumulative weight of air-
craft of any Agency of the United States using the airport (the total 

• movements of such Federal aircraft multiplied by gross certified weights 
thereof) is in excess of five million pounds. 

G. The grantee will not permit any structure, other than structures 
required for 'aids to air navigation and such other structures as may be 
specifically excepted in writing by the FAA, to be erected or remain on the 
land herein described and to and in which the grantor's property interest 
is hereby conveyed net- will it permit any use to be made of the said land 
which would result in or create electrical or electronic interference wit!: 
electronic air navigational aids or aeronautical radio commnnicationa or 
smoke, lights or glare or other impairment to the vision of pilots of 
aircraft using the above-identified airport or which would render it diffi-
cult for such pilots to distinnuish between airport lights and others, or 
which would create noizome odors or attract . •aterfowl or otherwise endanger 
or be hasardoue to aircraft landing at, taking off from or maneuvering in 
the vicinity of the said airport, cr permit any object of natural growth 
on the said land within 200 feet of an Approach Light System component to 
extend above the plane of the light path thereof. 

H. The grantee deco hereby release the Government, and will take 
whatever action may be required by the Administrator of the FAA to 
the complete releaee of tno Government from any and all liability the 
Government may be under for restoration or other damage under any lease 
or other anrcemnnt covering the use by the Government .of the airport, or 
part thereof, or.-..)cd, controlled.cor operated by the nnantee, upon which, 
adjacent to which, or in connoction with which, any property trz.n=fern:c.' 

by this instrument: was lecated or used 	Pnovided, that no such release 
shall be cone trued as deprivinc the grantee of any right it may otherwise 
h:Ive to roccivc reiclbursem:nt under Section 17 of the Federal airport Act ' 
of 12ti6, as zmendcd, for the necessary rehabilitation or repeir of nu11 
nirporta heretofore or hereafer aubstantially cial:Liccci by any J,a:deral .tn 
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Or 	 utw:h 	 will 
71.1 'Cii are:n:; or ony pocti.on I;I:creof 1..Jr 	pur:),, 	provided horf:in 

wontho aft.:r mepipt_of written' 	 feem tlit FAA, if cuch 
arc or will :Ju Lvailible. 	 - 

.J. The rr;..ntee 	(1) furni s h the FAA with annual or special 
airpbrt financiol and upw: .ation ..AI report:s a.s may be reaonbly resued 
uzing cith ,..• forms fkraL;h:d by the 	or in ouch mtrzler ac it elect.: 
long an the essential data arc .furniehed, and (2) upon rcazonable ree , tect 
of thr PAA; 	availo.kle for incpection by and duly al , thoriued repre:Jent- 
ativo of the FAA tho airport, at which the proper;:y described 2w:rein iu 
located, and all airport record:. and. documenLo affecting the Airport, 
iucludin: deeds, le.iscs, operation and use nreccrints, reculations, and 
other intent: and will furnish to the FAA a true copy of any such 
document which may be reasonably requested. 

K. And, that the grantee will not ,,  enter into any tranzaction which 
would operate to deprive it of any of the rights and powers necessary to 
perform or corply ,:;ith*any or all of the covenants and conditions set 
forth herein unless by such eranzaction the obligation to perform or-
comply with all such covenants and condition: is assumed by another public 
agency found by the FAA to be eligible as a public agency as defined in the 
Federal Airport Act of 1946, as amended, to assume ouch obligation and 
have the power, authority, and financial resources to carry out all such 
ohlizations and. if an arrangemenz is made for manaGement or operation of 
the Airport by any aGcncy or persen other than the party oe the second 
part, it will reserve sufficient right: and authority-to insure that such 
Airport will be operated and maintained in accordance with these covenants 
and .conditiora, any applicable Federal Statute, and the Federal Aviation 
regulations. 

L. And, that thc.  grantee will keep up to date at all times an airport 
layout map of the Airport at which the property described herein is located 
showing: (a) the boundaries of the Airbort and all proposed additions 
thereto, together with the boundaries of all offsite areas owned or con-
trolled by - the grantee for airport purposes and proposed additions thereto; 
(b) the locuticn and nature of all e: sting and proposed airport facilities 
and structure: (ouch as runways, taxiway:, apron:, terminal buildings, 
hangars, and road:), inc2udin17 all proposed extension and reduction: of 
existing airport facilities; (c) the location of all existing and propoded 
nonaviation areas and of all existing improvements thereon and uses made 
thereof and such airport layout map and each amendment, revision, or modi-
fication thereof, shall be cubject to the approval of the FAA, which 
chall be cvidonced by the siGnature of a duly authorised representative of 
the FAA on the face of the airport layout map, and the grantee will not 
make or permit the making of any changes or alterations in the Airport or 
any of it: facilities other than in conformity with the airport layout 
map a: so approved by the FAA, if ouch chance: or alterations might adverz,e . : 
affect the safety, utility, or efficiency of the Airport. 

M. .And, that if at any time it is determined by the FAA that there is 
any outotanding richt or claim of richt in or to the Airport property, 
deocribed herein, the existence of which creates an undue risk of inter-
ference with the operatien of the Airport or the performance of compliance 
with covenant: and condition= set forth herein, the Grantee will 
extincuich or modify such right c'Yr. claim of right in ajna.nncr_acceptabl.: 
to the FAA. 	 • • 	• 

N. That in the event thnt any of the afoneeaid terms, conditionn, re-
ervatien.s, or re:;trictiend :.re not met, ob(...rved j  or complied with by 	' 
vr,:nLoc or nfly L.01:orlucnt tran.;:cren, whoth.:r caLn;ed by the 
of raicl z.;r:Into.2 or rubicoucnt l: - .An:C.:.ree to perform any of th ,:' -ob12 - 
hvrc:in ;:ets out, or otherwluo, lho title, ri,;ht: of po::::ession and a.1.1 



hy :hie 	 .1k to Lh.: 	 eeetiee 
oC 	Lo.daro: rev. et te fli 	; ::-.10.01.- j, t  

Cui[oa.wf: hit. i.:tL.7 upon :Atdc:, 

I , u t i.; 	 Adleinietrefeee of the FAA 
. . 	 na,,LJ,11, unleee within eeid eeety (Go) daye zuch 

Acit; 	vieJetion ehell have been cured end all eueh teme, conditionz, 
reeervetieee ee: reetrietione ehnll have been met, °beer-Jed, or complied 

with, In 	 ,cnt suid revereion hall nut occur and Litle, right et" 
pee-re - ion, 	 other rtz tranzferred hereby, vecopt euch, if any, 

Uj iiL1P4V 	viouely reyeeted, ehall remain vetted -in the grantce., itn 
tranefercee, 	cesore end aeeigne. . 

• 
0. That • the conztruction ee covenant: of any of the foregoing 

rczerv,atioue 	reetrictiunz rocitud herein ez coven•nt or the application 
of the :=MQ aSe:ovenanle in any particular inetence ie held invalid, the 
particular re:iervntion or reztrictionz in queetion shall be conctrued 
inetead merely ae condition.; upon the breach Of which the Government may 
exercize its opticn to eauee the title, interest, right of pozzeeeion, and 
all other right.; trans:erred to the grantee, or nny portion thereof, to 
reverp to it, and the annlication of such rczervatione or restrictions as 
covenuntz in any other instance and the construction of the remainder of 
such rezervaticnz and reztrictionz as covenants shall not be affected thereby. 

P. The grantee hit _insaected and is fully familiar with the physical 
condiettan-teLetA9.....c..t  cf  land hern.conveyed. The Government has mace 
no reprezentaticn, war:antiee, or andertakingc as to such condition or 
that the land is free and clear of all contamination and hidden hazards. , 
or as to the fitness or availability of the land for any particular use. 
The Government has transmitted to the grantee available information on 
radiation and contaminaticn levels with respect to the lands herein ccnveyed 
and thP grantee acknowledges the receipt of this information. The grantee 
recognizes that the sub.,-face of the tract of land herein conveyed is 
contaminated with source material aa_dcfaned in the Atomic Energy Act of 
1954, - as amended, and in the Atemic energy Commission regulations, and thet 
future use of such tract shall be debendent upon the_aLfaativ-enazs eof the 
Cover and fill material in reducing external radiation to acceptable levels. 
The grantee hereby covenants for itself, its successors, and assigns that: 

• (1) There shall be_mip removal of_earth covered by excavation, 
drilling, or other disturbance without_priee:-TiVTice to the United States 
Atomic Energy Commission, Washington, D. C., or if the State of Missouri 
has executed and there is in effect an Agreement with the United States 
Atomic Energy Cemmiss 4 en, pursuant to Section 274b of the Atomic Energy 
Act of 1954, as amended, to the State of Missouri department or agency 
responsible for the liceneing and regulation of radioactive materials; 
provided that this restriction shall apply only to any excavation, drilling, 
or other disturbance affecting the earth more than 12 inches below the site 
elevations as they enizted an October 7, 1971, as shown on topographic 
survey map preoared by Rowland Surveying Company, Inc., Clayton, Missouri, 
which map is attached hereto and made a part hereof; and 

(2) All appLicable_regulatory_requirements_of.the Atomic Energy 
Commission or any State agency having rerulatory authority over re...07ictive 
material shall be complied with. 

8. AND IT IS FURTH.ER AGREED AND UNDERSTOOD by and between the partiez 
hereto and the grantee, by its acceptance cf this Qu/telaim Deed, acknow-
ledges its'underztandinn of the cc:cement, and agreez,that, as part of the 
consideration for this eeed, the grantee cover:entre and agrees for itself, 
its succezsore and . nezigne, that 	(1) the program for or in connection 
with which thio Deed is made will be conducted in compliance with, and the 
grantee, its euccezeorn and azzigne, will comply with all requiremente 
imposed by or purnuanc to the reguletiene of the FAA as in effect on the 
ci•te of this Deed (II; CFR Part 1) izeued under the provizionn of Title VI 
of the Civil ilLghte Act of 196 1;; (2) thie coeceent ehall be zubject in ell 
respects to the proviziene of neid reg.eletione; C))  the grantee, It 
,succreeore •tld 	 well promptly tnkc nnd centinue Lo teRe zuee estie 
ae mny be neeeezery to effectuete 	coven:Int; (h) 	Uniled-SLntr'; 



h..Lvt.• the ri , !hl. to 	 ,n1'nrent of thl:; cow.ILInL; 
::rnntec, 	L uuceounorn and n'nsicnn, will: 	(a) ohtaln i'vom ody person 
(J 147 inai cntity) who, tnruur;h contrrci:ual or othr arranc ,:went„; wj.th 
,;rantor.:, its sueersnor:1 ndd n:;signs, iz auLhoriacd to rrovjdc: nervi.ses or 
1 ),n1cCits undt'r zoid prot:ram, a wi . itton agrcumcnt pursuant Lo which ::uch 
otlwi-perzun shnll, with respeo-t to-the--servecs or benefits which h.c is 
authorid 1:0 provide, undertake for himself the same obligationn az 
thoue it:!poued droll /:;:c crantec, its successors and assigns, by this 	• 
covervint; (b) furn:.sh the orir,inal uf zucn ngreement to the Administrator 
of the FAA, or his successor, upon his req,.est therefor; and that this 
covenant shall run with the land hereby conveyed, and shall in any event, 
without re ,-ard to technical classification or deSianation, legal or other-
wise, be binding to the fullest catont perwlitted by law and equity for 
the benefit of, and in favor of the grantor and enforceable by the grantor 
against the crantee, its successors, and assicns. 

IN WITNESS WHERECF, the party of the first part has caused this 
Quitclaim Deed to be executed in its name and on its behalf, the day 
and .year first above written. 

 

WITNESSES: 

UNITED STATES OP AMERICA 
Acting by and through 
Admini.i-trator of General Services 

// //1, . 	v, 
Chief, Real Propercy Divtsion 
Property Management and Disposal 

Service 
General Services Administration 
Region 6 
Kansas City, Missouri 410 

   

   

ACKTIOWT.EDGME'NT  • 

• 

STATE OF MISSOURI) 
SS 

COUNTY OF JACKSON I. 
I, Wilbur F. Fidler, a Notary Public in ar,..1,d for said State and 

County aforesaid, do certify that on the 	X .-"'" 	day of March, 1972, 
before me appeared Charles U. McKinney, .Chief, Real Property Division, 
who executed the foregoing deed, to me .  personally known, and known to me 
to be such/Chief, Real Property Division, who being. by me duly sworn did 
say that he is such Chief, Real Property Division, and that he signed his 
name and caused the seal of the General Services Administration to be 
affixed to said deed in pursuance of proper authority, and that said 
deed was signed and sealed by him as such Chief, Real Property Division, 
on behalf of the UNITED STATES OF AMERICA; and that said Charles V. 
McKinney acknowledged the execution of said deed to be his free act and 
deed as such Chief, Real Property Division, and the free act and deed of 
the UNITED STATES OF AMERICA, by. the Administrator of General Services, 
and the free act and deed of the General Services Administration, acting 
for the UNITED STATES CF AMERICA, and that the seal affixed to said dccd 
is the offIcial seal of the Ueneral Services Administration. 

IN WITNESS WHEREOF, I hereunto set my hand in the County and State 
aforesaid on the date last above wrten. 	• • • 

_14 (.7-t/ . 4-7  
Wilbur F. Fidler 
Notary Public 

MY Commission Expires: August lh, 1972. 
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hercUiIL ,J11.1 	 .1a;,1 wi :;LACIL UCCUpCalICO acroon to 
all of thc terms and conditionz Lb.:roof. 

• • 

	

Executod this 	15th  day o f 	Mav 	1973. 

/ 
• Dy 	• •"  . • ---7./.; /-1*" ..., .. 	,  

.. 	hav;.(t i... Lcir.,11 	• 	, 
Title  ActIn-, Dirrcter oF/Airr-

(/)Authbrity 
.,,.....! • • 	, 	'51 	. . 	• a4..•-•) 	

/ (..,, , •,, 
/ 

/ John F. Bass, Sr. 
•Ti;4e  Comntroiler  

•71:1. 4, ;%!. 

I Certificate of Grantee's AttOrney 	 • 

Jack L. Koc'ar 	, acting as attorney for 
th ,77 Si. Lau..: ,Nirnor; .  	herein referred to as 

the "uranceo" co hereby certify: That I have examined the foregoing 
quitclaim deed and the proceedings taken by the grantee relating,  thereto 
aad find that the acceptance thereof by the grantee has been duly 
authorized and that the execution thereof is in all respects due and 
proper and in accordance with the laws of the State of Missouri, and 
further that, in my opinion, the Quitclaim Deed constitutes a legal and 
binding compliahce obligation of the grantee in accordance with the terms 
thereof. 

. Dated at St. Louis, Missouri 	 the 	15th  day of 
t\ 	, 

' 	 ''

/ 
/" 

i.)  
By 	

I  
- - -- I'    

/ 
‘  Title 	\--: 7 _ 

 

May, 1973 

   

    

    

      

CERTIFICATE 

STATE 0? MISSOURI ) 

. CITY OF ST. LOUIS ) 

I tho undersigned duly appointed nnd acting Register of the 
City of St. Louis, State of Missouri, do hereby certify that the 
foregoing is a true and : cc:rect.. ccpy oe the e%ecuted Acceptance 
of a Quit Claim Dead dated harch 0, 1572, totwec:n the United 
States of 7,ncric3, acting by and thrcuh the AzIministrator cf 
General Service:, as grantor and the St. Louis Airport Authority 
as grantee, which is filed in tho Office of the Ilccordcr of Deeds 
of St. Louis County, hiecouri, Dock GGG5 pages 541 through 548, 
and tho Original or which is new on fib o in this Office, as re-
quired by Article IX, Section 1 of the Charter of the City of 
St. Louis, as Dccd No. 1751. 

Hitness my hnnd and the Seal of tho City of St. Louis this 
21nt day of Juno, 1971. 

11°  Datil Gr,t...,t; .'it. f_ !,..,13 
A- 1 2 

(Official Soul) 

, 



IP • 

• 
ratifying and adopting the acceptance of :aid land and the 

'exccution.ol ziLzi agrsement by_tho Director of Airports and 

	

.• 	•.. 

the Comptroller Of the City oC St. Louis. 

BE IT 0:1DAINED BY TUC CITY 07 ST. LOUIS, AS FOLLCVS: 

Section One. The Airport Authority, the Director of 

Airports and the Comptroller ef the City of St. Louis on be-

half of said City arc hereby authorized to accept title to land 

offered by the United States of America acting by and through 

the Administrator of General Services by Quitclaim Deed, being 

Contract No. GS-06-DR-(S)-9-0085, and to execute said acceptance 

as *set out above. 

Section Two. The action of the Director of Airports 

and the Comptroller in accepting and executing said acceptance 

on behalf of the City of St. Louis together with all statements, 

representations, =darranties and agreements contained in said 

. Quitclaim Deed is hereby ratified and adopted. . 

STATE OF MISSOURI / 
• CITY OF Sr. LOUIS. .1 5.S: 	L the undersigned Register 

of said City 'do hereby certify the foregoir.7 to be a true copy of 
OROINAuCE No. 56433 	•••! 

. APMYED: FEBRu. ARY 13, 1973 
the original of ■% . :)izn , or i,I.• 	office. 

iViincia my mhricJH  ::nd the<1 p1 111r City of St. Louis this..32.12.4..clay of 

   

   

REGISTER 

• 

 

.A4 
•• 



ATTACHMENT 2  

STOCKARD, ANDERECK, HACK, SHARP 6. EVANS 

ATTORNEYS AT LAW 

P O. eox 59 

9*-1-  AO WASHINGTON sTRE.ci 

''RENTON, MISSOURI 64683 

COUNSEL 

P 	1 .97::; 

Roy F. Weston. 

c.acceary c STOC...P0 

CUGC.0 C A'.00 fltC  

nAyCol 

C 	 S 

C 	 L 	 C 

SAC. PC ACC 

saATNICOl 	 0^V•AMOCR 

TeLee.ONE 816 3S9-22 4  
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September 18, 1978 

JEFFERSON CITY erricc 

P0 ecjx 12e0 

101 WEST MCCARTY STREET 

JEFFERSON CITY. MISSOURI 6 5101 

.31A• 63A•344.22 

Roy F. Weston, Inc. 
Weston Way 
West Chester, Pennsylvania 19380 

Attention: James D. Hobbs, Jr. 
General Counsel 

Re: Quit-Claim Deed, St. Louis Airport 

Dear Jim: 
	 • 

Pursuant to our telephone conversations and your letter of September 
8, 1978, I have researched Missouri law on the effectiveness of a 
Quit-Claim Deed conveying certain property from the United States 
Government to the St. Louis Airport Authority, which Quit-Claim 
Deed is recorded in Book 6666, Page 541 in the Recorder of Deeds 
Office of St. Louis County. 

How effective is the Quit-Claim Deed under applicable law in re-
stricting land use? In Missouri, a Quit-Claim Deed is a recognized 
method of imposing restrictions on land use, even though the Grantee 
may not have signed any agreement. The mere acceptance of the Deed 
and the rights under the Deed by the Grantee binds him to perform 
the covenants recited therein.. Mozingo vs. Mozingo, 149 S.W.2d 897 
(1941). 

Do the Deed restrictions restrict land use to aeronautical or 
aviation purposes only or can the site be used for police academy 
driving school? It appears from an examination of the Quit-Claim 
Deed that the intent of the United States Government (through the 
General Services Administration), was that this land be used for 
aviation purposes only. The general rule is that the Grantor of 
land may restrict the use of land in any particular way, as long as 
the restriction does not violate public policy. Noel vs. Hill, 
138 S.W. 364 (1911). It is doubtful that a Missouri Court would 
hold this restriction to aeronautical use only to be against 'public 
policy. 

A-14 
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It is likewise my opinion that these restrictions do not violate 
the rule forbidding restraints on alienation of land since the 
Grantee may convey the property at his pleasure, subject, of course, 
to the same conditions and covenants. Nor are the restrictions 
violative of the rule against perpetuities since the Grantor can 
release the restrictions at any time. Swain vs. Maxwell, 196 
S.W.2d 780 (1946). 

In short, alt:hough restrictive covenants-  such as found in this Deed 
are looked upon with a jaundiced eye, if the terms of the Deed 
imposing the restrictions are clear and unambiguous, the restric-
tions or covenants will be enforced. 

• 

• 

Whether or not the restrictions are considered to be covenants or 
conditions could have some effect on the type of remedy available 
to the Government. The remedy for breached covenant is usually 
simply one at law. In other words, there is no reversion; the 
Grantor must allege and prove money damage. The remedy for a 
breached condition, on the other hand, is usually the power in the 
Grantor to terminate the Grantee's interest in the property; to 
re-enter the property. The Quit-Claim Deed here in question appears 
to impose restrictive covenants rather than conditions. Therefore, 
the remedy would be limited to a suit at law for monetary damages, 
if any. But, the Deed also contains a specific provision for re-
entry by the Grantor in sixty days if the covenants are breached. 
As in any contractural agreement, the intention of the parties as 
shown by the agreement governs and, if the intent of the St. Louis 
Airport Authority.'was that the U. S. Government have this right of 
re-entry, then the right will likely be enforced even though the 
right is not normally associated with the breach of a covenant. In 
short, the reversionary right in this Deed is very likely enforce-
able as written. The Government may not, of course, enforce this 
right, in which event, there would be a waiver, but I would not 
recommend assuming the Government would not act. 

Also, be awdre that in the proper Circumstance, Missouri Courts will 
grant injunctive relief to prevent an anticipated violation of the 
covenant. Duncan vs. Academy of the Sister of the Sacred Heart, 
350 S.W.2d 814 (1961). 
What is the effect of the reversion right in the Quit-Claim Deed? 
This has essentially been answered in the discussion above but to 
summarize: 
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a. Usually, for the breach of a covenant, monetary damages 
is the remedy. 

b. However, when there is a specific agreement for the right 
of re-entry, then the Court will likely enforce that 
remedy. Consequently, it appears that this reversionary 
interest is clearly set forth, not ambiguous, and could 
be , enforced. 

Can additional nuclear-contaminated material be brought to the site? 
To answer this, I think we must agree that the restrictive covenants 
conditions in the Deed are effective and valid and that generally 
these restrictions require that the property be used for aeronauti-
cal purposes only. If the nuclear material is brought to the area 
for aviation purposes, then we are within the terms of the restric-
tive covenants and no violation occurs. On the other hand, if the 
nuclear material has no relation to aeronautical or aviation pur-
poses, then it would likely be deemed a violation of the specific 
covenants of this Deed. 

Can the upper soil cover be removed along with the existing contami-
nated soil to another site? On page 6 of the Quit-Claim Deed there 
appears the restriction in pertinent part "There shall be no 
removal of earth ... without prior notice to the United States 
Atomic Energy Commission ... provided that this restriction shall 
apply only to any excavation ... effecting the earth more than 
twelve inches below the site elevations as they existed on October 
7, 1971 ..." What we are talking about then is simply an intrepre-
tation of this covenant to determine whether or not a particular 
disturbance of the soil will result in a violation thereof. 
Essentially, anything can be done to the top twelve inches of the 
soil even to the extent of having it removed. If the contaminated 
soil is below the top twelve inches, in other words thirteen or 
fourteen inches below the surface, then it appears that notice must 
be given to the AEC. 

What methods might be available to avoid these restrictions? A 
Petition seeking a Declaratory Judgment would seem to be out of the 
question. I think the law is clear that a Deed is a proper method 
to impose restrictions and that these restrictions as imposed in 
this Deed would be considered valid and enforceable by a Missouri 
Court. In other words, a Declaratory Judgment would simply be an 
uphill battle with little hope of having these restrictions declared 
void. The answer seems to lie in simply the fact that any Grantor 

• 
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may release the restrictions that he has imposed on his property. 
Likewise, a Grantor may release some restrictions he has previously 
imposed and not others. I would simply suggest that the Grantor of 
this property, namely the United States Government acting through 
the General Services Administration, be contacted and negotiate the 
release or expungement of those restrictions deemed necessary to 
effectuate and permit the expected use of this property. Any such 
agreement should, of course, be filed of record with the St. Louis 
County Recorder of Deeds office and should specifically refer to 
this particular Quit-Claim Deed. 



ATTACHMENT 3  

inter-office memorandum 
TO. F. Benenati 	 DATE: 11 October 1978 

cc: D. Phoenix 

FROM: J. Hobbs 

SUBJECT: St. Louis,  Airport - Third Party Rights 	W. O. No.: 

Because of the questions raised about the existence of third party rights and 
interests in the St. Louis Airport Site, I requested local legal counsel, Jack 
Peace, Esq., to prepare a title search to investigate that matter. 	In the 
interests of time, it was decided to have the title researched beginning with 
the 1947 Condemnation Order, assuming that the Order had condemned all interests 
in the property at that time. 

Attached is a copy of this limited title opinion prepared by Mi. Peace. 
Briefly, it concludes: There is.a reasonable certainty that the Condemnation 
Order condemned all interest in the property, with exception of "existing 
easements for public roads and highways, for public utilities, for railroads 
and for pipelines, and, to right of way condemned by drainage district Number 
2-A for channel of Cold Water Creek across West part of property"; there may 
be some leasehold interest in the property under lease to McDonnell Aircraft 
Corporation; the State Highway Commission and Drainage District Number 2-A 
claim some interest in the property; the Laclede Gas Company is holder of an 
easement to install and construct an 8" gas main (see further discussion 
below); the McDonnell Aircraft Corporation is holder of an easement for the 
construction of a sanitary sewer pipeline; an aerial easement granted in 
favor of the City of St. Louis includes a provision restricting the Federal 
Government (until October 1987) from erecting any building or structure higher 
than 550 feet above sea level; the Metropolitan St. Louis Sewer District is 
holder of an.easement for a sanitary sewer pipeline; the McDonnell Douglas 
Corporation is holder of an easement for installation of sewer pipeline; 
The City of St. Louis, by ordinance, has restricted construction of buildings 
or other structures in the floodplain of Cold Water Creek; there are other 
restrictions by virtue of the Quit-Claim Deed to the St. Louis Airport Authority; 
there appear to be no thirty party interests in minerals. 

The practical effect of these third party rights is that before a proposed action 
is initiated, the consent of the holders of these easements (to the extent of 
their easement) will be required. No action is allowed which will have the 
effect of impairing of making burdensome the use of an easement. Any action, there-
fore, will have to be carried out with due consideration for their prior third 
party rights. 	 1110 

• 
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TELEPHONE 816• 359-55A4 

October 9, 1978 

--JEFFERSON.CITY• CLFFiCE-• 	- 

P 0 BOX 1280 

1 0 1  WEST McCARTY STREET 

JEFFERSON CITY, MISSOURI 65101 

31A- 63A•3A22 

Roy F. Weston, Inc. 
Weston Way 
West Chester, Pennsylvania 19380 

Attention: James D. Hobbs, Jr. 

Dear Jim: 

IIII . Enclosed please find the material provided me by the St. Paul Title Insurance Corporation of Clayton, Missouri, on the 21.74 acres con-
veyed by the United States to the St. Louis Airport Authority. Also, 
for your information, please find a copy of my letter to St. Paul 
Title requesting this information. 

Your problem presented to me was to attempt to determine whether or 
not there were any third party rights affecting this land. It appears 
that there are. I will point out here that because of the time 
element involved, I. did not check the legal descriptions of the prop-
erty on each of the' documents enclosed. I have merely assumed that 
because the documents were included by St. Paul Title that they do 
affect, in one way or another, the 21.74 acres herein involved. If 
time later on permits, you may want to examine these documents more 
closely, especially in regard to the legal descriptions to insure 
that each deals with the property of which we are concerned. 

First off, let us examine the Condemnation Order which was entered 
in the United States District Court for the Eastern District of 
Missouri, Docket Numher 4899, which is recorded in Book 2209, Page 
352. I can say with reasonable certainty that all interest in the 
property were condemned by this Order, except as those hereinafter 
noted. Please note that I used the phrase "reasonable certainty" 
because, as you know, without an abstract showing all interest prior 

III1 to 1947 and prior to the entry of this Condemnation Order, absolute 
certainty cannot be obtained. 

The reason that I feel that all interest were condemned is two-fold. 
First, the Condemnation Order indicates that the property was con-
demned in "Fee Simple Absolute". Generally, when fee simple absolute 
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is condemned, all interests are condemned. Secondly, the right to 
just compensation for the property taken - is - vested in the persons 
entitled thereto. In other words, a sum of money was paid into the 
registry of the Court. The Condemnation Order provides this sum of 
money is to be distributed to the people who may have an interest in 
the property. For example, if a person owns the mineral interest, 
he would be entitled to a portion of the Condemnation proceeds. 
The surface owner would be entitled to a portion of the proceeds, 
et cetera. In short, the "just compensation" is to be distributed 
to the title owners as shown and if they receive money, then their 
interest would be extinguished. 

However, the Condemnation Order does specifically except and subject 
the Order to "existing easements for public roads and highways, for 
public utilities, for railroads and for pipelines, and, to right of 
way condemned by drainage district number 2-A for channel of Cold 
Water Creek across West part of property." Thus, this Condemnation 
Order would not condemn property that would be deemed to be a public 
road or highway or be deemed as being used for public utilities or 
railroads or pipeline or to the area of land used by the drainage 
district. 

Also, the Condemnation Order states that there is a declaration of 
taking containing a statement of the estate and interest in the said 
land taken for said public use. If time had permitted, we should 
obtain a copy of this "declaration of taking" to see the exact estate 
or interest being condemned. However, as indicated above, it appears 
that fee simple absolute was the nature of the estate or interest 
condemned. 

The next entry is a/Quit-Claim Deed recorded in Book 2408, Page 332 
wherein the United States War Assets Administration conveys certain 
buildings and property to the City of St.Louis. This document also 
surrenders and assigns a lease hold interest to the City of St. Louis 
and further grants the City of St. Louis the right to use a cooling 
tower and other equipment. If any of these buildings are on the 
21.74 acres, then the City of St. Louis will have an interest since 
I find no subsequent entries where the City of St. Louis has 
extinguished its right and title to the property. 

The next entry is a Quit-Claim Deed, recorded in Book 2479, Page 387, 
wherein the Reconstruction Finance Corporation quit-claims a parcel 
of property to the United States of America. The property conveyed 
is commonly known as that portion of the McDonald Aircraft 
Corporation facility lying north of the Wabash Railroad Company track. \ 

4111  
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The next entry is a lease recorded in Book 2565, Page 445, which is a 
lease from the United States to McDonnell Aircraft Corporation._ This _ 
is a summary of a lease only and ther -efore the actual terms of the 
lease are unknown. It is likely that this property herein leased is 
the same as that previously conveyed by the Reconstruction Finance 
Corporation to the United States of America, above mentioned. 
However, if any of this leasehold property is included within the 
21.74 acres, then McDonnell Aircraft Corporation would have an interest 
as Lessee. 

The next entry is an easement recorded in Book 2853, Page 421. This 
is an easement from Drainage District Number 2-A of St. Louis County 
to the State Highway Commission for State Highway purposes. From the 
Condemnation Order above discussed and from this document, the 
Drainage District is definitely claiming some interest in the property. 
Also, the State Highway Commission would have some interest in those 
areas where their highways are located. 

The next entry is a conveyance recorded in Book 2895, Page 47. This 
is a conveyance by McDonnell Aircraft Curporation to the State Highway 
uommission. This is again a conveyance for State Highway purposes. 

4111 The next entry is a conveyance recorded in Book 3178, Page 456. This 
is a grant of easement from the United States to the Laclede Gas 
Company for purposes of installing and constructing an 8 inch gas main 
to service McDonnell Aircraft Corporation. Consequently, Laclede 
Gas Company wouad have some interest in the 21.74 acres as holders 
of this easement. Please note condition number 11 of that easement 
wherein the United States reserves all uranium, thorium, and all other 
materials determined pursuant to Section 5(b)(1) of the Atomic Energy 
Act, to be essential to the production of fissionable material. That 
condition states that any such material in quantities which may not 
be transferred without a license under the Atomic Energy Act shall 
be the property of the United State Atomic Energy Commission. 
Presumably, any such material of a quantity not requiring a license 
would not be reserved. I mention this condition only for its possible 
application to our situation. For example, would small quantities of 
fissionable material be deemed to be the St. Louis Airport Authorities' 
property? Conversely, are larger quantities deemed to be the property 
of the United States Atomic Energy Commission? The Atomic Energy 
Commission rulcs and regulations should certainly be perused. 

The next entry is simply identified as number 5, 10-18-56. This is a 
grant of easement from the United States to the McDonnell Aircraft 
Corporation. This is an easement for the construction of a sanitary 
sewer pipeline. Consequently, McDonnell Aircraft may have an interest \ 

III1 in the acreage to the extent of this easement. 
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The next entry is a Quit-Claim Deed recorded in Book 4765, Page 44. 
This is a conveyance by the United States of America to the McDonnell 
Aircraft Corporation. This is a conveyance of approximately 7.332 
acres and I doubt that this acreage falls within the boundaries of 
our 21.74 acres. 

The next entry is an easement recorded in Book 4970, Page 593. This 
is an easement for a period of 25 years running from the United 
States of Amer.ica to the City of St. Louis. This easement specifi-
cally obligates the United States of America to refrain from erecting 
or building any building or structure in eicess of an elevation 
higher than 550 feet above sea level. If this property conveyed by 
this easement falls within the 21.74 acres, then this building height 
restriction would apply. 

The next entry is an easement recorded in Book 5119, Page 118. This 
is an easement from the United States of America to the Metropolitan 
St. Louis Sewer District. It is a conveyance for sanitary sewer pipe-
line. Again, if this sewer easement is on the 21.74 acres, then the 
Metropolitan St. Louis Sewer District would have an interest to the 
extent of the rights granted in the easement. 

The next entry is an easement recorded in Book 6329, Page 1467. This 
is an easement from the United States to McDonnell Douglas Corporation. 
This is a conveyance for purposes of installation of sewer pipeline. 
Again, if this is located on the 21.74 acres, which I assume that it 
does, as mentioned above, since St. Paul Title included it in the 
chain of title, then McDonnell Douglas would have an interest in the 
property to the extent of the rights granted in this easement. 

The next entry is an ordinance of the City of St. Louis recorded in 
Book 6502, Page 2287. This ordinance establishes building or flood-
way reservation lines along Cold Water Creek. In other words, 
buildings or other structures could not be built within certain areas 
because of the hazards of flooding. Again, since St. Paul Title 
included this document I assume that it affects a portion of our 
property and consequently buildings may not be erected in certain 
areas as therein described because of the possibility of flooding 
and property damage. 

The last entry is then the Quit-Claim Deed whereby the United States 
of America conveys the property to the St. Louis Airport Authority, 
which Deed is recorded in Book 6666, Page 541. This Quit-Claim Deed 
has been discussed in some detail in previous correspondence. In 
conclusion, there are some property interests that appear to affect 
this land. First off, there are several sewer easements and highway 
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- 	_ 	- - 	- 	- 
conveyances that touch the' 	 nhe use  
of the property would probably be minimal since these sewer lines 
could be located and avoided. 

There may also be some leasehold interest that may effect the prop-
erty. I am specifically referring to the lease to McDonnell Aircraft 
recorded in Book 2565, Page 445. 

Drainage District Number 2-A also claims some interest to the extent 
of providing dtainage for Cold Water Creek. Along these same lines, 
the ordinance prohibits the erection Of buildings within a designated 
flood hazards zones. There is also a restriction on the height of 
buildings under the terms of the aerial easement recorded in Book 
4970, Page 593. 

As you can see, most of these items are ones that could well be 
anticipated. As far as any actual adverse interest, such as third 
party interest in mineral rights, are concerned, there appear to be 
none. In other words, except for the interestsas above shown, I would 

4111  conclude that the St. Louis Airport Authority, owns the property subject to the terms and conditions of the Deed recorded in Book 6666, 
Page 541. 

I hope that this satisfactorily answers any questions that you might 
have. If not, please do not hesitate to advise. Enclosed is our bill 
for legal services rendered, not including the costs for sprint mail 
service to Philadelphia, which bill shall be forthcoming at a later 
date. Also enclosed is St. Paul Title's bill for title search. 
Please pay this bill directly to St. Paul Title. 

I will be looking forward to hearing from you. 

('Yourp ery truly, 
• 
'\ 

k Peace 

JP:fm 
Enclosures 
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Table B-I 

Recorded Seismic Events Between 1795 and 1975 

In a 30 Mile Radius From St. Louis, Missouri 

Maximum 
Intensity 

Distance from 
Point 	(Km) Year Month 

Earthquake Source 

N 	Lat. W Long 

Iii 18 1934 08 36.95 89.20 

III 18 1937 03 40.40 84.20 

iv 11 1939 11 38.22 90.06 

Iv 11 1953 ., 09 38.60 90.10 

IV 3 1954 02 

V 18 1955 04 38.12 89.80 

VI 18 1956 it 37.10 90.60 

V 18 1958 11 38.40 87.90 

V 18 1962 02 36.47 89.59 

III 18 1962 06 37.70 88.50 

iv 18 1963 03 36.70 90.10 

VI 18 1965 10 37.85 91.08 

IV 18 1967 07 37.50 90.40 

VII 18 1968 it 38.00 88.50 

42 1970 it 35.90 89.90 

VI 17 1902 01 38.60 90.30 

VI 28 1838 06 38.50 90.30 

IV 28 1843 02 38.50 90.30 

Vi 28 1857 10 38.50 90.30 

VI 28. 1903 02 38.50 90.30 

VII 38 1903 11 38.50 90.30 

III 28 1974 03 38.55 90.13 

30 1930 12 38.50 90.20 

V 32 1920 05 38.50 90.50 

• 
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• Table B-1 (Cont'd) 

Recorded Seismic Events Between 1795 and 1975 

In a 30 Mile Radius From St. Louis, Missouri 
- 

Maximum 
Intensity 

Distance from 
Point 	(Km) Year Month 

Earthquake Source 

N 	Lat. W Lona 

33 1973 04 38.46 90.20 

V 37 1974 	• 06 38.62 89.94 

vi 40 1882 09 39.00 90.00 

v 40 1882 ,10 39.00 90.00 

VI 41 1947 06 38.40 90.20 

V 46 1795 01 39.00 89.90 

v 46 1938 11 38.50 89.90 

Sources: Earthquake Data File Summary U.S. Department of Commerce 
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Water Quality-Coldwater Creek 
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0 - 50 

(-1 

RANGE 	IN MEASURED WATER QUALITY FOR THE GIVEN PARAMETERS 

Sampling 

Location 

Suspended 
Solids 

(m9/ 1 ) 

Volatile Suspended 	Copper 

Solids 	 (mg/ 1) 

(mg/ 1) 

Iron 
(mg/1) 

Chromium 

(mg/ I). 

Total 	Solids 
(mg/ 1) 

AmmonJa Nitrogen 
(mg/I) 

(1.6 miles 	upstream) 

(3.3 miles 	d000- 

stream) 

8-69 

6-135 

6-35 

6-130 

0.0 

0.0 

- 	0.2 

- 0.4 

0.25 

0.50 

- 	1.03 

- 	1.75 

0.0 

0.0-0.3 

436 

420 

- 	1316 

- 	1094 

0.20 

0.28 

- 	1.20 

- 	1.20 

Chloride. 	Total Collforml 

(mg/I) 	 Coliform/100 ml 

37.8 - 258.0 6.0X10 - 8.8X10
4 

37.8 - 310.6 0.6x1o .  - 4.0x1o 3  

Table C-1 

Water Quality Sampling Results for Coldwater Creek 

RANGE 	IN MEASURED WATER QUALITY FOR THE GIVEN PARAMETERS 

Sampling 	 Carbon Oloxide 

Location 	 (mg/1) 

Alkalinity 

(mq/1) 

pH Total 	Acidity 
(mg/1) 

Ortho-Phosphates 

(mg/i) 

Total 	Phosphates 
(mg/1) 

(1.6 miles 	upstream) 

(3.3 miles downstream) 

5-75 

5.-25 

	

85.6 	- 	222.3 

	

85.6 	- 	273.0 

7.0 

7.0 

- 8.5 

- 9.5 

5.6 

5.6 

- 	28.4 

- 	28.4 

0.0 

0.1 

- 4.5 

- 	2.2 

	

0.0 	- 	13.0 

	

1.0 	3.8 

Source: 
	Coleman, 1971. 
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Appendix D 

Erosion - Sedimentation Volumes 

From the St. Louis Airport Site 
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Appendix D  

Erosion - Sedimentation Volumes  

From the St. Louis Airport Site  

The sediment loading function that was used to determine the amount of 
soil material that is eroded and transported into Coldwater Creek is 
based on the concepts of the methanisms of gross erosion and sediment 
delivery. The Universal Soil Loss Equation has the form. 

YW E  = 	I [A. x (R x 	xLxSxC- xPxS
d

) 

Where: 

Y(S)
E = 

sediment loading from surface erosion, tons/year 
(or tons per storm event if an R factor is used 
for a specific design storm occurrence). 

= acreage of those portions of the site with similar 
land uses or surface erosion characteristics. • 

= rainfall factor, expressing the erosion potential 
of average annual rainfall at the site (or the 
•erosion potential for specific design storm events). 

= Soil - erodibility factor 

= i• Slope - length factor 

= Slope - steepness factor 

= Ground cover factor 

= Erosion control practice factor 

S
d 	

= Sediment delivery ratio 
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• The values for the above factors were selected for the St. Louis 
Airport Site on the basis of: 

1) prior experience in the use of the USLE 

2) site investigations by WESTON which included: 

• soils sampling and analysis 

3) available information relating the USLE factors to 
the specific soil, ground cover, and land use 

characteristics of the St. Louis Airport site. 

The factors in Table D-1 were used to analyze the erosion/sedimentation 
characteriscics of the St. Louis Airport Site. The results of this 
analysis are presented in Table 3.8. 

• 

• 



Table D-1  

-Universal. Soil Loss Equation Parameters  
• 

For The Existina St. Louis Airport Site  

USLE 	Parameter St. 	Louis 	Airport 	Site 	Value 

Rainfall 	Factor 	(R) 

- 	Annual, 230 

- 	20 year storm event 107 

- 	10 year storm event 93 

- 	5 year storm event 77 

- 	2 year storm 58 

1 	year storm event 43 

Soil Erodibility Factor (K) 	 0.43 

Slope Length/Slope 	 0.35 
Steepness Factor(LS) 

Ground Cover Factor (C) 

• 50% of Area 
	

0.011 

- 100% coverage 

- 75% canopy 

• 50% of Area 
	 0.130 

- 410% coverage 

- 25% canopy 

Erosion Control Practice Factor (P) 	 1.0 

Sediment Delivery Ratio (S d ) 	 0.6 

• 



Appendix E 

Dominant On-Site Vegetation 

31 August 1978. 
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• 
Table E-1 

Plant Species 

Airport Site - 30 August 1978 

Common Name 	 Scientific Name  

He  

Goldenrod 	 Solidago  spp. 

Ragweed 	 Ambrosia artemisiifolia  

Giant ragweed 	 Ambrosia trifida 

Nodding foxtail 	 Setaria faberi  

Goosefoot 	 Chenopodium album  

American ampelopsis 	 Amoelocsis cordata  

Ladys-thumb 	 Polygonum pers1carid  

Canada thistle 	 Cirsium arvense  

Indian grass 	 Sorahastrum nutans  

Sedge 	 Carex  sp. 

• 
Woody  

Cottonwood 	 Populus deltoides  

Red mulberry 	 Morus rubra  

Black willow 	 Salix niqra  

Box elder 	 Acer neaundo  

Black cherry 	 Prunnus serotina  

Slippery elm 	 Ulmus rubra 

Tree-of-heaven 	 Ailanthus altissiina  

o 
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Rare and Endangered Plants 

And Animals of St. Louis County 
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Table F-1 

	 • 
Endangered Plant Species of 

St. Louis County 

Fragrant milkweed 	 Asctepias meadii 	 *End • 

White prairie aster 	 Aster commatatus 	 Rare 	• 

Aster 	 Botonia asteroides 	 **Rare 	• 

var.decurrens  

Cut-leaved grbpe fern 	Botrychium dissectum 	 Rare 

var.dissectum  

Douglas sedge 	 Carex douqlasii 	 End • 

Graceful sedge 	 Carex qracillima 	 Unk. 

Slender sedge 	 Carex praeqracilis 	 Rare 	• 

Schweinitz's sedge 	 Carex schweinitzii 	 End 

Inland salt grass 	 Distichlis stricta 	 Rare 	• 

Moss 	 Fontinalis disticha 	 End 

Praire whited fringed 	Habenoria leucophaea 	 **Rare 

orchid 

Puccoon, Gromwell 	 Lithosaermum latifolium 	 Rare 

Shining clubmoss 	 Lycopodium lucidulum 	 Rare 

var.lucidulm  

Green Adder's mouth 	 Malaxis unifolia fiunifolia 	 Rare 

Climbing milkweed 	 Matelea oblicua 	 Rare 

Aster 	 Matricaria maritima 	 Unk. 

var.agrestis  

Broom-rape 	 Orobanche ludoviciana 	 End. 

Arrow arum 	 Peltandra virainica 	 Rare 

Smartweed 	 Polygonum bicorne 	 Rare 

Aster 	 Prenanthes racemosa 	 End. 

Orchid 	 Spiranthes ovalis 	 Rare 

Hedge nettle 	 Stachys hyssopifolia 	 Unk. 

Nationally endangered species (listed or proposed, 1976). 

Nationally threatned species (listed or proposed, 1976). 

• Potentially occuring in site habitats. 

• 
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• 	
Table F-2 

Endangered Animal Species of 

St. Louis County 

Invertebrates 

Mill iped 
	

Zosteractis interminata 	 Rare 

 

Western fan shell 	 Cyprocienia aberti 	 Rare 

Mussel 	 Fusconaia ebena- 	 End. 

Elephants ear mussel 	 Elliptio crassidens 	 End. 

  

Fishes 

 

• Lake sturgeon 	 Acipenser fulvescens 	 End. 

Pallid sturgeon 	 Scaphiryhnchus albus 	 End. 

Alligator gar 	 Lepisosteus spatula 	 Rare 

Alabama shad 	 Alosa alabamae 	 Rare 

Sturgeon chub 	 Hybopsis pelida 	 Rare 

Sicklefin chub 	 Hybopsis meeki 	 Rare 

Pallid shiner 	 Notropis amnis 	 Pos.Ex. • 

Amphibians and Reptiles 

Four-toed salamander 	 Hemidactylium scutatum 
	

Rare 	• 

Wood frog 	 Rana sylvatica 
	

End. 	• 

Birds 

• Red-shouldered hawk 	 Buteo lineatus 	 +End. 	• 

Barn owl 	 'Tyto alba 	 +End. 	e 

Double-crested cormorant 	Phalacrocorax auritus 	 +End. 

Mississippi kite 	 Ictinie misisipuiensls 	 Rare 
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Table F-2 	(Continued) 

Endangered Animal Species of - 

St. Louis County 

Birds (Continued) 

 

• 
Sharp-shinned hawk 

Cooper's hawk 

King rail 

Upland sandpiper 

Least tern 

Henslow's sparrow 

Bachman's sparrow 

Northern bald eagle 

Osprey 

Peregrine falcon 

Accipiter striatus  

Accipiter cooperii  

Rallus elegans - 

Bartramia lonqicauda  

Sterna albifrons  

Ammodramus henslowii  

Aimophila aestivalis  

Hallacetus lcucocephalus  

alascensis  

Pandl ion haliaetus  

Falco pereqrinus  

+End. 	• 

+End. 	• 

+Rare 

+Rare 	• 

+End. 

+Rare 	• 

+Rare 	• 

Rare 

+End. 

*End. 	• 

• 

 

Mammals 

  

Long-tailed weasel I 	 Mustela frenata  

 

Rare 	• 

* Nationally endangered species (listed or proposed, 1977). 

+ Audubon Society's "Early Warning" Blue List for 1977. 

• Potentially occuring on the site. 
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And Its Vicinity 

• 

• 



APPENDIX G  

LIJ 	
Sincerely, 

F-- 2 
a 
< ca_ c  
L1J 
o '65 	Michael S. Weichman 

Senior Archaeologist 

 

.■•■■••••••■•■•■■• 
ONINII/NROWN.I.■•• 

(./) 	September 12, 1978 
LiJ 

Mr. Korah T. Mani 
Senior Planner 
Roy F. Weston, Inc. 

C/) 	Weston Way LIJ 	West Chester, Pennsylvania 19380 a 
Re: AEC Storage Area, Adjacent to Lambert-St. Louis Airport, St. Louis, 

< c`i 	 Missouri 

a '4 
Dear Mr. Mani: 

<lc N. 	In response to your letter dated 5 September 1978, the Office of Historic 
Preservation has reviewed available information and has determined that 

Z no known cultural resources are located within the project area. Further-

" 	more, since the area has been subject to previous ground disruption, an 

0 -- 0 	

in-field cultural resource assessment will not be necessary; therefore, 
we have no objection to this project. 

If I can be of further assistance, please call or write. 

OFFICE OF HISTORIC PRESERVATION 

a .5) 
==) 	MSW:jS 

Joseph P. Teasdale Governor 
Carolyn Ashford Director 
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Appendix H 

Elemental Composition 

Of Residues Stored On-Site 
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• Composition of On-Site Residues  

The following information was taken from a description of residues located 

on the site for sale and removal (AEC, 1960). 

Table H-1 

Pitchblende 	Raffinate Composition 

1 (a) 	2 (1)) 	
3  (c) 

. 
Al 0.22% 0.26% 1.8% 

Ca 11.0 11.9 2.7 
Co 	' 2.8 3.3 1.8 
CO

2
: 1.4 1.9 -- 

Cr -- -- 0.02 

Cu 0.9 1.95 0.9 
Fe 1.2 1.4 0.7 
Mg 5.0 1.9 0.04 
Mn 0.12 0.16 0.04 
Mo 0.33 0.23 0.03 
Ni 4.1 3.5 3.1 
NO 27.1 25.2 8.3 
P 6 0.96 1.1 -- 
Pg 5  Tr Tr 1.8 
R.E. -- -- 0.22 
S 	total 0.8 1.47 -- 
sc -- -- 0.015 
Se 1.5 0.73 -- 
Si 5.56 4.69 0.82 

Sr 0.02 
Th 0.0038(e) 
Ti 0.007 
U 0.13 0.13 0.14 
V Nil Nil 0.3 
Y -- -- 0.04 
Solids 50.3 50.7 -- 

L.0.1 @ 500
o
C -- -- 	. 49.7 

Soluble Matter 46.2 43.1 

(a) 30-gallon sample from 3 locations using 4-inch auger, taken 
in February 1953. 	Reported on solids basis. 	. 

(b) 30-gallon shovel sample from surface of piles in 35 different 
locations, taken in February 1953. 	Reported on solids basis. 

(c) Sample taken in the Spring of 1955 from an area containing 
raffinate produced during a period in which primarily pitch-
blende was processed. Reported on ignited basis. 

• 

(d) Sample contained 0.00039% ionium. 
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Table H-2 

Colorado Raffinate Composition  

% 	 % 
Al

2
0
3 	

2.1 	 P
2
0
5 	

1.2 

Ca0 	 41.8 	 PIDO 	 0.05 

Co 	 0.13 	 S03 	 15.8 
.  

Fe
2
0
3 	

8.7 	 si0
2 	 5.4 

Halides 	 0.2 	 • h 	 0.1 - 1.0 

Mg0 

	

	 21.2 	 TiO
2 	

0.2 
, 

Mn0
2 
	 0.8 	 u 	 0.62 
 - 

Mo0 3 	 0.05 	 V
2
6
'5 	

1.1 

Na 	 0.5 - 5.0 	Loss on 

Ni 	 0.10 	 Ignition 	76.17 

• Ag, As, B, Ba, Be, Bi, Cd, Cr, Cu, Ga, In, K, Nb, Sb, Sn, Sr, 

W, Y, Zn and Zr - all less than 0.1% each. 

The nitrate content of the Colorado raffiante is similar to that 

of the pitchblende raffinate. 

Table H - 3 

Barium Sulfate Cake (Unleached) Composition  

Barium Salfate 	 60 -80% 

H
2
0 	 15 -35% 

Uranium 	 1-2 % 

. 	Misc. Pb, Cu, Ni, Fe, etc. 	 1-2% 

Solids - rock, gravel, sand, etc. 	1-2% 



Table H-4 

Barium Cake (Leached) Composition  

Barium Sulfate 60-80% 

H
2
0 15 - 35% 

Uranium 0.05-0.15% 

Miscellaneous Metals 	 1-2 % 

Solids - rock, gravel, sand, etc. 	1-2% 

H-4 



• 
Appendix I 

Conceptual Engineering 
Study for the Storage of 

Latty Avenue Material and 
Construction of a Police Academy 

Driver Training Facility 
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Radiological Survey - Coldwater Creek 
April 1979 

Sample Location 238u  226 
Ra 

Water 
210 

Ph 

(pCi/l) 
230 

Th 
227

A  c 

Sediment 
238 	226 

Approximately 	1.6 mi. 
upstream of S0+00 0.4 < 0 . 5 < 3 . 0 <0. 5 <0.5 

Approximately 60 	ft. 
upstream cf S0+00 1.0 <0.5 4.0 <0.5 <0.5 0.69 0.72 

S0+00 3.0 < 0.5 3.0 <0.9 <0.9 0.69 0.71 

SO+95 	(Downstream) 3.0 <0.5 3.0 <0.5 <0.5 0.73 1.06 

S2+00 	(Downstream) 3.0 <0.5 1.0 < 0.9 < 0.9 0.73 1.08 

S3+10 9.0 (0.5 5.0 <4.0 <4.0 1.13 1.05 

54+00 1.08 1.24 

s5+00 4.0 <0.9 1.0 <14 <14 1.21 1.33 

s6+00 11 <0.5 2.0 <0.9 < 0.9 
, 

1.57 1.18 

Approximately S0+30 
(South 	outfall) 500 0.9 3.0 5 < 5 9.8 2.02 

Brown Road Ditch 

(South 	side 	- 	North 
outfall) 3500 1.8 11 <0.5 <0.5 15.7 3.09 

Brown Road Ditch 
(North 	Side) 230 0.9 8.0 < 5 < 5 8.2 2.29 

(pCi/g) ,  

227 A227 ' 
Ac 

<0.04 

(0.014 

<0.014 

<0.0s 

<0.07 

<0.03 

<0.014 

<0.014 

<0.06 

0.54 

0.87 .  

*Source: Health and Safety Research Division, ORNL. 
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